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Loi cam doan

T6i xin cam doan dé tai nghién ctru trong ludn an Tién si: “Nghién ctru diéu
ché va khio sit anh hwéng ciia dung dich hoat héa plasma két hop khoing da
lwong cho sw ndy mam va sinh truéng giai doan diu ciia xa lach xoin (Lactuca
sativa L.)” 13 do t6i thuc hién véi su dong ¥y va hudng dan cua thdy PGS. TS.
PHAM HUU THIEN va thay GS. TS. AHMED KHACEF.

Pay 14 cong trinh nghién ctru cta toi dya trén nhing tai liéu, sd lidu do chinh
t6i tu tim hiéu va nghién ctru. Chinh vi vay, cac két qua nghién ciru dam béo trung
thue va khach quan nhat. Pong thoi, két qua nay chua timg xudt hién trong bét cir
mot nghién ciru nao. Céc sb lidu, két qua néu trong luan 4n 13 trung thuc, néu sai toi
hoan toan chiu trach nhiém trudc phat luat.

TP. Hb Chi Minh, ngay 08 thang 08 nim 2023

Ngudi cam doan

Than Qudc An Ha
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Loi cam on
Trong sudt qué trinh thyc hién luan an, t61 da hoc hoi thém duoc rat nhiéu kién
thirc, kinh nghiém va k¥ ning chuyén mén bo ich, thiét thuc tir quy Thay C6 va Ban
be.
Vi su tran trong va biét on sau sic, toi xin goi 101 tran trong cam on dén:
+ PGS. TS. Pham Hiru Thién — Vién Khoa hoc Vit li€u ing dung, Vién Han 1am
Khoa hoc va Cong nghé Vi¢t Nam;
+ GS. TS. Ahmed KHACEF — Phong nghién cdtu GREMI (CNRS — Université
d'Orléans — Cong hoa Phap);

la hai Thay da triee tiép huwéng dan, danh nhiéu thoi gian, tdm huyét va céng sirc dé
truyén dat cho téi nhitng kién thirc quy bdu, hé tro vit chdt lan tinh than, giip t6i

dinh hwdng con dwong nghién civu ciia minh trong sudt qud trinh thuc hién dé tdi;

Xin chan thanh cam on Qui Théy Co6 Ban Lanh dao Hoc vién Khoa hoc & Cong
Nghé

Pa tao diéu kién tot nhat cho toi trong suot thoi gian dao tgo, thuc hién va hoan

thanh luan an;

Xin chan thanh cam on Qui Thay C6, Anh Chi & cic phong ban chirc nang Hoc vién
Khoa hoc & Cong Nghé

Pad hé tro, tao moi diéu kién thudn loi cho t6i trong suot thoi gian dao tao, thuc

hién va hoan thanh luan an;
Xin chan thanh cam on Quy D6i méi sang tao Vingroup - VINIF
dd hé tro cho t6i mot phcfn kinh phi trong qua trinh thuc hién ludn dan;

Xin tran trong cam on GS. TS. Nguyén Ciru Khoa, PGS. TS. Tran Ngoc Quyén —
Vién truong Vién Khoa hoc Vit liéu Ung dung, Vién Han 1am Khoa hoc va Cong
ngh¢ Viét Nam

la nhitng nguwoi da luén quan tam, chia sé va tao diéu kién thudn loi cho toi trong

suot qua trinh hoc tdp, nghién cuu va hoan thanh lugn an nay,
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Xin chan thanh cam on Qui Pdng nghiép, hoc tro trong nhém nghién ciru Plasma
mg dung trong Nong nghiép va Doi sdng ciia Phong Vit liéu Nano va K¥ thudt Vat
Iy
da dong hanh cing t6i trong qud trinh nghién ciru, thuc hién dé tai;

bac biét, xin tran trong danh sy biét on dén hai Gia dinh 16n cua toi gém Ba Ma,

Cac Anh, Chi, Em...
da luon quan tam va san sé cung toi trong moi mat...

Hon hét, 14 16i cam on chan thanh dén Vo Vin Thity Quy Hoa va con trai Than

bang Huy
da la nguon dong vién lo 1om cho t6i di dén cudi con dwong hoc tdp.
Mot lan nira, xin chan thanh cam on!

Thanh phd H6 Chi Minh, thang 08 nam 2023

Than Qudc An Ha
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MO PAU
Tinh cép thiét ciia luin 4n

Ning suét cay trong ludn 13 mot trong nhitng van dé quan trong nhat ctia nén
néng nghiép. Ning suit ciy trong trudc tién phu thudc 16n vao chit luong gidng
ban dau. Ngoai ra con c6 cac yéu té truc tiép, quyét dinh khac nhu diéu kién méi
treong, bon phan, dung thude bao vé trude cac tac dong bén ngoai... Dé ning cao
nang suit cdy trong, bén canh viéc cai tao gidng, chung ta con can dic biét quan tAm
dén cac giai phap nham ting ti 16 nay mam, ting kha ning sinh truéng cia hat va

cac yéu td dam bao su phat trién ciia cdy trong sudt qua trinh trong trot.

Céc phuong phap truyén thong dugc str dung dé cai thién ning suét cay trong
1a ting cudng bon phan, st dung thude bao vé thuc vat va cha trong cong tac thay
loi. Tuy nhién, cic phuong phap trén déu c6 nhiing bat loi nhu ting chi phi thyc té
va 1am 6 nhiém méi truong.

Xu huéng hién nay 1a ap dung cac cong nghé méi dé cai thién nang suat ma
khong dé lai du lwong hoa hoc, khong gy bién d6i thanh phan cta san phdm va co
tac dong xau dén stc khoe con nguoi. Mot trong nhitng hudng nghién ciru méi hién
nay la dung cac k¥ thuat vat Iy dé xir Iy hat nham cai thién va lam ting kha ning, ti
1& nay mam ctia chung nhu chiéu xa, tia UV, plasma... Trong d6, cong nghé plasma
lanh dugc su chii y nhiéu bai kha nang hd tro ndy mam va sinh trudng, cung cip
thém dinh dudng cho cdy trong. Trong linh vuc nong nghiép co vai nghién ciru trén
thé gidi da chi ra sy twong tac ctia nudc hoat hoa plasma (PAW - Plasma Activated
Water) v6i ndy mam, sinh truong cho mot sé loai cdy trong, nhung nhiing nghién
clru nay con roi rac, chua danh gia tic dong cua qua trinh didu ché plasma, cac
thong s6 1y hoa di kém. Do d6 viéc nghién ciru dé hé théng hoa va 1am rd hon céc
van dé nay 1a can thiét. Mat khac, nhitng nghién ctru vé tac dong cua viée str dung
cac khoang chat thiét yéu nitrogen (N), phosphorus (P), potassium (K) trong giai
doan dau cua su sinh trudng cay tréng van chua dugc dé cap sau va chi ra duogc liéu

nén hodc khong nén s dung N, P, K trong giai doan nay.

Viéc tung budc lam sang td, hoan thién va ap dung cong nghé méi, cong

nghé plasma lanh, tai Viét Nam, nudc ¢6 nén nong nghiép dic thu, 1a diéu can thiét
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va cd y nghia. Trén co so do, cau hoi dat ra 1a licu PAW co thé tac dong va lam thay
d6i qua trinh nay mam - sinh trudng trong giai doan dau hay khéng? Thém vao dé
néu két hop b sung cac nguyén to thiét yéu cho cay trong nhu khoang chat N, P, K

vao PAW c¢6 1am cho cac qua trinh trén duoc t6t hon khong?

Viéc nghién ctru thanh céng cac van dé dit ra & trén 13 rat can thiét. Trén co
s& d6, chung toi thuce hién nghién ctru ludn 4n v6i chi dé “Nghién ciru diéu ché va
khao sat anh hwéng ciia dung dich hoat héa plasma két hop khoang da lwong
cho s nidy mam va sinh truéng giai doan diu cia xa lach xoén (Lactuca sativa
L.)”. Két qua cia luan an s& gop phan phat trién mot hudng nghién ctru méi, c6
nghia khoa hoc va thyc tién, an toan cho cay trong, con ngudi, vat nudi, moi truong.
Bén canh d6, luan 4n ciing s& gop phan 1am co s& cho cac nghién ctu trién khai

thuc té sau nay.
Muc tiéu - Noi dung nghién ciru
Muc tiéu

Nghién ctru diéu ché va khao sat anh huong cua dung dich hoat hoa plasma
két hop khoang da lwong cho sy ndy mam hat va sinh truéng trong giai doan dau
cua xa lach xoan (Lactuca sativa L.).

Noi dung nghién ciru

Noi dung 1: Nghién ctru thanh phan, ndng d6 va tinh chit cia cic miu nude
hoat hoa plasma (PAW) trén hai kiéu phong plasma khac nhau: Tryc tiép (corona)
va gian tiép (Dielectric Barrier Discharge — DBD).

Noi dung 2: Khao sat anh huong ciia H,O» va cac khoang chat N, P, K ddi

vO1 qué trinh ndy mam va sinh truéng giai doan dau cua xa lach xoan.

Noi dung 3: Khdo sat anh huong cia PAW va PAW két hop voi cac khodng
chat N, P, K d6i v6i qua trinh ndy mam va sinh trudng giai doan dau cua xa lach

xoan.
Doi twong nghién cuu

Xa lach xoan Lactuca sativa L.


https://en.wikipedia.org/wiki/Dielectric_barrier_discharge

3-

CHUONG 1. TONG QUAN
1.1. Tong quan vé nuwéc hoat hoat héa plasma cho ciy trong
1.1.1. Khdi niém

Vit chat thong thuong ton tai ¢ ba dang, d6 1a rin, 1ong, khi. Plasma thuong
dugc goi 1a "trang thai thir tu cua vat chat". Trong trang thai nay, vat chat thong
thudng ton tai & dang ion héa, cac electron tu do, cac nguyén tir va phan tir trung
tinh [1]. Trong tu nhién, hién twong plasma thuong co trong tia sét, qua trinh phun
trao nai lra, cyc quang. .. Trong doi séng hang ngay, plasma thuong thay trong céc

thiét bi thong dung nhu ti vi plasma, may cat plasma. ..

Plasma dugc phan lam 02 dang la plasma nong (plasma nhiét - thermal
plasma) va plasma lanh (plasma ngudi - non-thermal plasma). Pdi v6i plasma nong,
nhiét d0 cua electron can bﬁng v6i nhiét d6 cua ion va nhiét d6 cua chét khi. Plasma
lanh la dang plasma ¢ trang thai khong can bé“mg nhiét, sinh ndng lugng & dién tir tu
do, do do6 tao nén céc dién tr nang lugng cao (10.000 Kelvins), nhung céc ion va
nguyén tir trung hoa vin & nhiét d6 phong. Vi diéu kién thi nghiém ctia plasma lanh
1a & nhiét do thap (khong cao hon nhiéu so v4i nhiét d6 phong) nén cac thi nghiém
c6 thé duoc bd tri tng dung trén hat giéng. Ngoai ra, cic hé théng plasma lanh

thudng c6 phi bao dudng va chi phi sir dung nang luong thap [1, 2].

Tuy thudc vao moi chit ma plasma c6 thé sinh ra cac chat khac nhau. Vi du
trong moi truong khong khi, plasma hinh thanh nén cac chat nhu sau: Tia UV, cac
hop chat khong bén (O°, H"), cac hop chit c6 d6 bén cao nhu Os, H20s... Trong
dang plasma khi — 16ng, c6 su tham gia cua mot s6 hién tuong hoa 1y lién quan dén
su va cham ctia cac hat khi, chuyén khi, phtin xa va quang phan dugc hinh thanh
thong qua céac photon UV. Theo d6, mot phﬁn céc hoat chat duge sinh ra ban dau
trong plasma pha khi s& dén dugc phan giao dién ciia plasma léng, di vao giao dién
khi-léng va sau d6 phan ung véi cac phan tir nude (Hinh 1.1). Nho vao cac thanh
phan nidy ma PAW c¢6 hoat tinh cao, tmg dung duoc trong nhiéu linh vuc khac nhau.

Plasma 16ng (tiép xtic v6i chit 16ng) duge quan tAm nhiéu boi kha ning tng
dung rong rii vi chiing tao ra gbc oxy hoa ty do va goc N tu do (RNS), 1a tic nhan

hiéu qua chéng lai nhiéu tac nhan sinh hoc va héa hoc, vi vay chung phu hop cho
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cac ung dung rong rai nhu y sinh, moi truong, khoa hoc nano va nong nghiép
[1,3,4]. Trong nong nghiép, khi plasma thuong dugc dung dé tac dong 1én hat nham
ting cuong kha ning ndy mam, nudc plasma thuong dugc tan dung bdi qua trinh

tham thau hat nhdm diéu khién ké ca qua trinh sinh truéng ctia hat va cay [4].

Hinh 1.1. M6 ta vé qué trinh chuyén nhiéu pha ciia cac loai oxy phan tmg

(ROS) va céc loai nito phan tng (RNS) sang nudc

(Nguon: R. Zuo, [1])

PAW la san pham clia qu4 trinh tuong tac cla tia plasma véi chat long. PAW
phu thudc vao cac thong s dién hinh nhu ngudn cung cép ning lugng plasma, loai
khi mang, cdu hinh dién cuc, dién ap ung dung, thoi gian xtr 1y, luu luong khi, thé
tich dung dich, khoang cach gitra dién cuc va bé mat chat long, thanh phﬁn cua dung
dich... Cach thirc plasma dugc tao ra trong pha khi tiép xtic voi chat 16ng (nghia la
trong dang c6 san, trén bé mit chat long hodc khi chét long ¢ dang tia nudce va giot
nho) anh huéng dang ké dén thanh phan héa hoc cia cac loai duoc san xuat truc
tiép trong chit long, do cudng do phan huy khac nhau trong pha khi va dung dich.
Tuy theo kiéu twong tic ma c6 thé phan loai mot s6 phuong phap dé tao PAW tir
cac loai khi khac nhau nhu (i) phong dién qua rao can dién moi, (i) phong tia
plasma, (iii) phong dién plasma corona, (iv) phéng dién hd quang trugt, v.v. (Hinh
1.2). Khi 1am viéc thuong dugc st dung bao gém khong khi, oxygen, nitrogen,

helium, argon hoic hdn hop cua chung [3].
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Hinh 1.2. So do cac hé thong tao PAW
(Nguén: H. Zeghioud, [3])
1.1.2. Tinh chit — Diic trung ciia PAW
1.1.2.1. Gia tri pH

pH 14 thudc do moi truong ciia dung dich. Tir gia tri pH c6 thé cho biét dugc
cac hop chét c6 trong dung dich. Trong PAW, gi4 tri acid ctia nuéc duge hinh thanh
tir cac hop chat cia khi plasma véi nuée. Thong thuong, do pH ciia PAW giam
manh khi thoi gian xtr 1y ting 1én do su hinh thanh cac hop chit c6 tinh acid. Céac
nghién ctru gan day [4- 9] da chi ra gia tri pH ctia mau PAW c6 thé thay doi tiy
thudc vao thoi gian tiép xtc va thanh phan khi dau vao. Gid tri nay duoc tao ra baoi
cac chit c6 tinh acid nhu hydrogen peroxide, nitrite acid va peroxynitrous acid. Cu
the, voi khi dau vao 1 argon (Ar) thi khong ¢ su thay d6i dang ké vé do pH, trong
khi d6 v6i khi dau vao 1a oxygen va khong khi thi gia trj pH dd giam manh twong
g 12 2,01 va 2,07. Mot nghién ctru khac ciing cho thay, cic thanh phan tao ra gia
tri pH c6 tac dong manh dén viéc khir trung, khang khuén, kich thich nay mam va
sinh truong cay trong [9].
1.1.2.2. D¢ dan dién

Do din dién 1a thudc do kha ning cua nudc tao diéu kién cho dong dién chay
qua né. Su hién dién cta cac hop chit trong nudc tac dong rat 1on dén do dan dién.
Trong PAW, cac hop chét ¢6 tinh ion dugce tao ra lam thay doi d6 dan dién. Cac ion

nay 12 ROS va RNS trong qua trinh hoat hoa plasma trong dung dich s& gép phan
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lam ting d6 dan dién ctia PAW. Su gia ting d6 dan dién cia PAW do sy hinh thanh
NOx khi phun nude truc tiép vao ving plasma [10, 11]. D6 dan dién thuong duoc
do bang micromhos trén cm hodc microsiemens (uS) trén cm va do dan ctia nude
cat thay doi trong khoang tir 0,5 dén 3 pS/cm. Nghién ciru cta cho thiy do dan dién
clia nudc cat 1a 30 pS/cm khi kich hoat bang plasma véi hon hop khi Ar/O» chi
trong 5 phut, trong khi nudc chua qua xur Iy ¢6 d6 dan 1a 1,61 uS/cm [6]. Trong mot
nghién ctru khiac, PAW duoc tao ra khi st dung khi dau vao 1a He thém 0.2% Ny, da
cho thiy su gia ting tuyén tinh vé do dan dién tir 286 pS/cm dén 790 pS/cm (sau 10
phut xtr 1y); ddi v6i khi dau vao 1a He thém 0.2% O, gia tri 46 din dién ciing gia
tang tuyén tinh v tir 496 dén 995 uS/cm pS/cm (sau 10 phut xir 1y) [12].

1.1.2.3. Hydro peroxide

H>0: 1a ROS duogc hinh thanh trong PAW, dong m{t vai tro quan trong trong
céc dic tinh khang khuan ciia PAW. Nhiéu nghién ciru di cho thiy cac qué trinh
héa hoc dién ra véi sy hinh thanh H.O, va tim quan trong cua no ddi véi viée
khang khuin cia PAW. Trong mdi truong acid, nong d6 H,O» cung véi anion
superoxide dong gop vao phan quan trong nhat cia tinh chat oxy hoa cia PAW [8].
Céc tinh toan vé hoa hoc chét long da giai thich rang tat ca cac gdc OH bi hap phu
s€ duoc chuyén ddi thanh H,0» va do d6 H20; dugce tao thanh trong pha khi s€ duogc
van chuyén dén cac chét long [14]. Trong cac nghién ctru khac, nong do cia H,0
hinh thanh trong PAW duoc udc tinh 1a 22,4 uM sau 20 phut kich hoat plasma véi
khong khi [9]. Nong d6 ciia H,O, phu thudc vao do dan dién ciia nudc sau khi
phong dién. Tuy nhién, H,O2 dugc coi 1a san pham cudi 6n dinh trong nude va cé
thoi gian ban huy trong khoang 8 gio dén 20 ngay [11]. Cac tac gia ciing da tién
hanh xéac dinh su phan hay ciia HoO» trong PAW tai cac thoi diém khac nhau: Sau
25 phut kich hoat, ndng d6 H,O» giam xudng con khoang 110 pM. Su hinh thanh
nitrate tor phan Ung gitra nitrite va hydrogen peroxide trong qua trinh sau khi phong
plasma c6 thé 13 mét trong nhimg 1y do 1am giam ndng d6 hydrogen peroxide [9,

11, 13].



-

1.1.2.4. Néng dé cdc ion nitrite (NO7) va nitrate (NO5™ )

Viéc phat hién cac ion nitrite va nitrate trong PAW 14 bang chiig chinh cho
su hinh thanh RNS va nhiéu nha nghién ctru da quan tam dén viéc diét vi sinh vat
trong nhimg nim gan ddy. Cac ion nitrate ton tai 1au dai trong PAW duoc hinh
thanh nhu cdc san pham tht cip va diét vi khuan trong qua trinh bao quan. Cac
phan tmg sau phéng dién gitta NO, va H,O, x4y ra trong PAW dan dén sy hinh
thanh peroxynitrite c6 dic tinh diét vi khuan dang ké. Giéng nhu ROS, ndng do
NOs™ va NO>™ giam khi tang thoi gian bdo quan [9, 13]. Cac nitrite oxide dugc hinh
thanh thong qua sy phan ly cua N2 va O; trong plasma khong khi phan tng voi
nudc va dan dén sy hinh thanh cac ion nitrite va cac ion nitrite ndy phan tGng véi
H>0: dé tao thanh céc ion nitrate. Cac tac gia da dé xuat mot phan (g hinh thanh

nitrat nhu sau [11, 13]:
NO: "+ Hx0;, + H* = NO; +H,O +H"

Trudc ddy da co bao cao rang ndng do cla cac ion nitrate va nitrite 1a 113
mg/L va 1,5 mg/L sau 30 phit kich hoat PAW bang cach dung plasma DBD véi
oxy [11]. Sy phong dién cia plasma trén bé mat nudc va truc tiép bén trong nudc
dan dén ndng do nitrate va nitrite khac nhau dugc hinh thanh trong PAW khi str
dung plasma vé6i hdn hop khi Ar/O, duge tron san. Nong do nitrate va nitrite hinh
thanh trong PAW duoc tao ra do xa truc tiép trong nude cao hon mét chut so véi

ndéng d6 duoc tao ra trén bé mit nudce [8].
1.1.3. Ung dung ciia PAW trong néng nghiép

PAW di nhan dugc sy quan tim dang ké tir cac nha nghién ciru trong nhing
nam gan day do khong sinh nhiét, khong doc hai, diét vi khuan... ing dung trong y
sinh, thuc phélm, xur Iy moi trudong, khoa hoc nano va dac bi¢t 1a cai thién cac van dé

vé thuc hanh nong nghiép sach, mot xu hudng tit yéu hién nay (Hinh 1.3).
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Hinh 1.3. Cac trng dung cua PAW
(Anh tw thuee hién)

Mot trong nhitng nguyén nhan chinh ctia sy nay mam thap 1 do 6 nhiém hat
giéng va dit véi vi sinh vat. PAW c6 thé duoc su dung nhu mot chét kich thich than
thién v61 moi truong dé cai thién kha nang nay mam cua hat, toc do sinh trudng va
ning suat ciia cay trong. PAW c6 tac dung hiép ddng trong viéc khir khuan va ciing
thuc ddy su phat trién cia hat gidng. Su gia ting cac ion nitrate va nitrite trong
PAW c6 thé 1a nguyén nhan chinh 1am tiang sy phat trién cua thuc vat. Ngam hat
trong PAW khong chi c6 tac dung khang khuin ma con ting cudng kha ning nay
mam cua hat va sy phat trién cia cdy. PAW c6 kha ning c6 thé duoc sir dung dé
ting ning suit cdy trong va chong lai cac didu kién moi trudong bét loi, cu thé nhu

sau:
1.1.3.1 PAW cho xit Iy hat giong

Trong nghién ctiru cua N. Yemeli va cong su [15], hi€u qua cua PAW lén
sinh trudng va phat trién cta cdy lia mach va cdy ngd di duoc nghién ctu véi két
qua sau 4 tuan sinh trudng, tic dong ciia PAW duogc phan tich bang cach do cac
thong s sinh 1y va sinh truéng cia cdy: Chiéu dai va trong luong tuoi cua ciy,

ndng d6 sic td quang hop va téc d6 quang hop, tong sd protein hoa tan, hoat dong
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clia enzyme chong oxy hoa va ton thuong DNA. Két qua su gia ting ham luong
protein trong ngd va lta mach c6 thé 1a két qua cua su hién dién cia nitrat trong
dung dich tudi PAW. Tuédi ciy bang PAW lam ting cac thong s6 sinh 1y, vi du nhur
sdc t6 quang hop va protein hoa tan ma khong 1am hong DNA. Vi PAW lam ting
trong luong cia cdy nén cac phuong phap xir Iy PAW c6 thé duoc ap dung dé cai
thién ning suat cdy trong. PAW c¢6 thé dugc két hop trong ndng nghiép dé ting
cudng sy phat trién cta cdy con va thu hoach ciy trong. Ngoai ra, tiy thudc vao
thanh phan hoa hoc c6 trong PAW, c6 kha ning cai thién sy phat trién cua ciy va

anh hudng dén cac thong so sinh 1y, trong khi khong gy ra ton thuong DNA ¢6 hai.

Trong nghién ctru ciia nhém L. Sivachandiran va A. Khacef [16], 2 hé thong
PAW da duoc dung cho hoat héa nude dé xir Iy hat gidng. Anh huong ciia PAW
dén su nay mam va su phat trién ctia hat cu cai, ca chua va hat tiéu da duoc nghién
cru. Hat giong cac miu dugc chia thanh ba nhom: Hat dugc xir Iy bang plasma
trong 10 va 20 phut va ddi chimg. Cac mau dugc tudi bang nudc may va nude kich
hoat plasma (PAW-15 va PAW-30) duoc xir 1y trong 15 phit va 30 phat moi 24
gid. Két qua an tuong cho thiy, sau 1 ngay gieo hat cu cai, ti 16 nay mam 1a 40%
cho mau dbi chung va ti 18 ndy mam tir 60% dén 100% cho cic mau xu 1y bang
PAW. Sau ba ngay, chiéu dai cdy con cua hat cu cai duoc tudi baing PAW-30 13 15
mm, va chiéu dai cia cac mau duoc tudi béng PAW-15 1a 5 mm. Hat ca chua duoc
xur 1y trong 10 phut véi plasma va tudi baing PAW-15 trong 9 ngay va sau d6 tudi
trong 51 ngdy voi nudc may, chidu dai ting so v6i kiém soat khoang 60%. Khong
giéng nhu hat ca chua, hat tiéu dugc xu ly béng PAW-30 cho théy su sinh truong

nhiéu hon.

S.A. Sajib va cong su [17] da nghién ctru hiéu qua cia PAW 1én ndy mam va
sinh trudng cua hat dau den trong 3 dén 15 phut. MaAu hat c6 xir 1y PAW cho ti 1€
nay mam cao hon. Sau 3 phiit ngdm trong PAW, hat c6 chi s6 stc song tot nhat
trong khi ngdm hat v6i PAW trong 6 phut thi cho chi s nay mam cao nhat. Hat
duge xtr Iy PAW tir 3 dén 6 pht c¢6 choi va ré dai hon so voi d6i ching. Pic biét,
v6i mau xir Iy PAW trong 6 phut da lam ting ham luong diép luc ting 23,8%, luong

protein hoa tan trong 1a va ré tdng cao lan lwot 1a 33.28% va 19,18%.
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1.1.3.2. PAW thiic ddy suw phdt trién cia thic vit

Nghién ctru cta S.A. Sajib va cong sy [17] trén dau den vé kha ning sinh
truong cho thiy nhirng thay ddi dang ké di duoc quan sat thiy trong hat, 14 va ré.
Sy gia ting catalase ciing dugc quan sat thdy trong ré& cua cy trong tir hat dugc xir
1y PAW trong 3 va 6 phut phu hop véi qua trinh tai diéu hoa cua gen VmCAT. Diéu
nay cho thiy rang PAW c6 lién quan dén luong H,Os ting cao trong dau den do d6
dan dén ting kha ning nay mam, sinh trudong va phat trién. Nhiing phat hién nay

cho thay logi ich cia PAW doi1 véi san xuat cay trong duoc nang cao.

Nghién ciru ctia nhom P.G. Rajeshet [18] vé anh hudng ciia PAW d6i véi sy
nay mam cua hat va sy phat trién cta cay con trén cu cai, co ca ri va hat dau cho
thiy cac mam duoc tudi bang PAW c6 su gia ting dang ké vé chiéu dai ctia chdi va
ciy con lan luot 1a 22,41% va 17,44%, 16,44% va 24%, va 69,59% va 33,31% & ci
cai, co ca ri va hat dau so vd1 nude khir ion. Tuy nhién, khong c6 su gia tdng dang
ké vé chiéu dai ré trong trudng hop PAW trén cu cai dugc tudi nudc khir ion. Nhoém
cling nhan dinh sy gia ting ti 16 ROS trong PAW c6 thé 13 nguyén nhan lam ting sy

phat trién cta cay con
1.1.3.3. PAW kiém soat dich bénh va sdu bénh

Viéc sir dung lién tuc cac loai thudc diét nAm gay ra mdi de doa tiém tang doi
v6i moi truong, tir kich tng da dén anh hudng rat doc ddi véi con nguoi va sinh vat.
Nghién ctru vé PAW dé kiém soat dich bénh va con trung gy hai di duoc thuc
nghi¢m. Céc két qua g?m day [19, 20, 21] cho théy hoat dong cua vi sinh vat bi trc
ché dang ké khi xur 1y bang PAW. Cac triéu ching do Fusarium graminearum giy
ra d3 giam dang ké trén cc bong laa mi. PAW c6 thé bao vé thuc vat khoi sdu bénh
va tiéu diét vi khuan gy bénh trén bé mat. Cac nghién ciru méi cho rang plasma co
thé dugc sir dung & dang truc tiép hodc gian tiép trén ciy trong [21]. Cac hoat chit
dugc tao ra trt PAW nhu RNS, ROS, dién truong, tia dién tur, ion hoat tinh va tia
cuc tim ¢ thé tham gia kiém soat bénh trong xtr Iy plasma kiéu phong truc tiép
trong khi ROS va RNS lai 12 nhan t chinh trong kiéu phong plasma gian tiép. Cac
nghién ciru cling suy doan rang do acid cang thap, vi khuan cang dé& chét. Bén canh
d6, PAW con dong vai trd nhu mét chat dé khang cho cay trong, kich hoat kha ning

chdng lai sdu bénh.
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1.2. Tinh hinh nghién ciru vé nuéc hoat héa plasma cho ciy trong
1.2.1. Tinh hinh nghién ciru ngoai nwoc

Trong nhimg nim gan day, cac nha nghién ctru tir nhiéu linh vic khac nhau
d3 hudng su quan tdm dén viéc nghién ctru str dung céng nghé plasma lanh trén cac
vat liéu khac nhau trong linh vuc sinh hoc va khong phai sinh hoc. Sy hién dién cua
RONS 12 yéu t6 quan trong cho thiy hiéu qua cta viéc su dung plasma lanh. Nhiéu
bai bao khoa hoc lién quan dén plasma lanh cho thay cong nghé nay cha yéu dugc
ap dung cho hat gidng va thuc phdm. Anh hudng cia plasma lanh di véi hinh thai,
sinh ly va tinh chat phan tr khac nhau cua hat 1a mdgt linh vuc nghién ctru chua duoc

kham pha nhiéu, nhung duoc coi 14 ¢6 tiém ning vé sy an toan va higu qua cao.
1.2.1.1 PAW ting cuong ndy mam ¢ hat giong

Mot s6 nguyén nhan quan trong dan dén sy suy giam ning suit cy trong 1a
do hat bi nhiém khuan lam giam ti 1&¢ nay mam, ti 1¢ ndy mam thap va thoi gian nay
mam kéo dai [22]. Su phat trién cua cdy con trong qua trinh ndy mam bao gém hai
budc chinh, d6 1a sy kéo dai té bao so cip cua phan truc phdi va sy phan chia té bao
mo phdéng hodc bi tri hodn trong mé phan sinh. Nghién ctru ctia S.A. Sajib va cong
su [17] d4 cho thay viéc sir dung PAW trén hat giong dé lam tang ti 1¢ nidy mam da

chi ra rang PAW rit hiéu qua trong viéc nay mam cta hat: tic dong cia PAW d6i
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v6i hat Vigna mungo L. cho thiy ti 1é ndy mam da ting 1én dang ké, tir 10 - 15%.
Mot nghién ctru khac cho rang cung véi hormone, cac géc ROS va NO tham gia
vao mdt sb con duong tin hi¢u lién quan dén su nay mam cta hat. Lién quan dén su
nay mam cho thdy cac loai ROS bao gdm peroxide, gbc hydroxyl, hydrogen
peroxide va oxy nguyén tir chiu trach nhiém tac dong dén sy nay mam cua hat [23].
Céc loai ROS nay duoc san sinh va giai phong boi ti thé bén trong té bao thuc vét
dugc coti la cac vi tri hoat dong [14]. Viéc bod sung ROS duogc hinh thanh tr PAW
6 thé 1am gia tang hon nira sy nay mam cta hat. Sy hién dién cua ROS hoidc hat
dugc ngdm trong nudc co chita ROS tao ra cac hop chat nang cao ti 16 ndy mam
bang cach pha v& su ngt dong cua hat. Sy hién dién cua H,O, trong PAW c6 thé
kich hoat cac gen CAT dé tong hop cac protein méi da ting cuong sy ndy mam cia
hat giéng Paulownia tomentosa [24]. Mic du c6 vé nhu kho c6 thé phd v trang thai
ngu dong cua hat giéng va ting cudng su nay mam cua hat, nhung nghién ctru cia
J. Wang va cong su [25] cho thay NO 1a mét tac nhan tich cuc trong qué trinh nay
mam cua hat va anh hudng dang ké dén ti 1& nay mam. Céc tac gia ciing cho biét
rang trong hat nay mam duoc kich thich bdi nitrate, cac hop chat N nhu nitrate va
NO, anh hudéng dén hoat dong cua phytochrome. Cung véi cac hormone thuc vat,
mot s6 ROS va RNS da tham gia vao viéc pha v trang thai ngii cua hat va kich
thich hat ndy mam. Do do, c6 thé két luan réng céc hoat chit dugc hinh thanh trong

PAW c6 thé dong vai tro diéu khién qua trinh nay mam.
1.2.1.2. PAW thuc dcfy sw phat trién ciia thuc vit

Amoni va nitrate 13 ngudn N cha yéu duoc cay hap thy tir dat dé phat trién.
Chung duoc hinh thanh trong dét théng qua qua trinh ¢d dinh dam cua vi khuan ¢
dinh dam. Viéc nitrate duoc hinh thanh tir PAW c6 thé dong vai trd nhu mot ngudn
N thay thé cho thuc vét sy phat trién. Khi N trong khi quyén duoc giit va chuyén
sang cac goc phan img khac thong qua qua trinh hoat hoa plasma trong nudc. Mot
nghién ctru ctia K. Takaki va cong su [4] dd dung PAW trong 10 dén 20 phat dé
trong cay Brassica rapa var. P. trong 28 ngay. Két qua cho thay, chiéu dai cdy dugc
quan sat & mau PAW trong 20 phut 13 95 mm trong khi & cac nhém dbi chung 13 38
mm dugc ghi nhan vao cudi ngdy 28 ngay. Mot sé nghién ciru khac [26, 27] ciing
cho két qua tuong tu vé sy gia ting chiéu cao va kich thudc 14 d6i véi cac loai thuc

vat trong qua trinh canh tac c6 st dung PAW. Céc tac gia dd két luan rang cung véi
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hydrogen peroxide, nitrate va nitrite c6 trong PAW dong mot vai trd quan trong
trong su phat trién cua thuc vat. Ho cling da tién hanh cac thi nghiém vé su phat
trién ctia cdy bang cach so sanh viéc sir dung PAW voi viéc ding phan bén cac loai.
Két qua cho thy, & cay ho tiéu va cdy ca chua, chiéu dai than va ré & miu c6 PAW
tdt hon so véi céac nghiém thic khac. Bén canh do, nhiét 4o cua hat sau khi xtr Iy co
anh huong dang ké dén sy phat trién cua cdy. Céc tac gia di béo céo rang su tuong
tac gitta ROS va hat gidng da ting cudng sy phat trién cua thuc vat do cac tin hiéu
hoa hoc nodi bao va ngoai bao. PAW cung cip RNS can thiét cho sy phat trién cia
thuc vat, trong d6 nitrate va nitrite hoat dong nhu mot loai phan bon. Ttr nhitng diéu
trén, ro0 rang la mac du PAW c6 tac dong ti€u cuc ddi véi vi sinh vat, nhung chua
han dbi voi té bao thuc vat. Su khac biét quan trong la do ban chét ctia thanh té bao
va do day. Thanh té bao vi khuan 1a peptidoglycan trai qua qué trinh peroxy héa

lipid trong khi thanh té bao thuc vat 1a cellulose va hemicellulose.
1.2.2. Tinh hinh nghién cvru trong nwdc

Tai nudc ta, cong nghé plasma lanh dugc quan tam va nghién ctu trong
nhiéu linh vuc khac nhau, chil yéu trong y té, thuc pham, xir Iy méi truong nudc
nhu: Nhém nghién ciru cia nhém Bui Nguyén Qudc Trinh da nghién ciru va ché
tao thiét bi bao quan thyc pham thong qua viéc tao ra ngudn phat plasma ngudi,
khéng ché nhiét do cua dau phat plasma. Thiét bi tao ra ¢ thé rc ché hodc tiéu diét
vi khuan c6 hai. So vé6i cac phuong phap bao quan hoa hoc, bao quan bang nhiét d6
cao bang phuong phap plasma da ching to dugc vu thé, khong dé lai lugng ton du
hoa chat khéng mong muén trong thuc pham sau xir Iy [28]. Nhom nghién ctru cua
Tran Ngoc Bam, Pai hoc Su pham K¥ thuat Tp.HCM vé ung dung plasma trong xur
Iy nude thai y té, nudc ubng dong chai [29]. Ngoai ra phai ké dén nhiéu két qua
nghién ctru cia cac nhém nghién ctru khac nhu nhom nghién ctru ctia Vién Vit ly
Tp.HCM nghién ciru tmg dung plasma cho linh vuc y té, nhom nghién ciru ciia DS

Hoang Tung tai Ha Noi vé st dung plasma dé diéu tri vét thuong hé trong vy té. ..

Nghién ctru vé nudc hoat hoa plasma, trong nhitng nim gan ddy c¢6 nhom
nghién ctru ctiia Nguyén Qudc Sy (Vién Coéng nghé VinIT) ciing da thanh cong
trong viéc ché tao hé thong hoat hoa plasma phuc vu cho nong nghiép. Tuy viy, cac

cong bd ctia nhém nay dang tap trung cho viée tng dung cia PAW, chua cong bd
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nhimng nghién ciru vé diéu kién hoat hoa plasma, cac tuwong tac trén timg d6i tuong

nghién ctru rng dung...

Tai Vién Khoa hoc Vit liéu ung dung, nhom nghién ctru vé plasma cua
chung t6i, trong 10 nim gan ddy di ap dung thanh cong viéc ché tao va tng dung
ciia khi va nudc plasma cho nhiéu linh vic, trong d6 c6 linh vuc ndng nghiép.
Nhém nghién ciru cling ¢6 nhiéu cong trinh cong bd, du an, dio tao thac si, cir nhan
trong linh vuc plasma cho cic trng dung nhu: X 1y moi truong, ché tao vat liéu
m6i, cac dé an tur van cho céc tinh. Trong linh vuc plasma nong nghiép, ciing di dao
tao dugc 01 Thac si nghién ctru vé plasma cho kich thich ndy mam va ting trudng
ciia d6i twong xa lach xodn véi kiéu phong gian tiép, lugng dung dich nho, chua
nghién ctru sau vé cac diéu kién dau vao do d6 chua danh gia duoc hét hoat tinh Iy

hoa ciia nude hoat héa plasma va cac tic dong ctia chiing 1én dbi twong nghién ctru.
1.3. Vai tro ciia chit oxi héa va khoang da hrong cho ciy trong

1.3.1. Qud trinh ndy mam

1.3.1.1. Nguyén Iy ciia sw nay mam hat

Qué trinh mam bat dau bﬁng su hat nuée cua hat va két thic béng su Xuat
hién cta truc phéi. Hay “su ndy mam c6 thé nhin thiy duoc” 1a khi phoi dam ra
khoi hat c6 do dai khoang 2 mm. Tuy nhién, dé ngin gon, tir ndy mam thuong duoc
sit dung dé chi sy hoan thanh cta qua trinh nay mam (Vi du: Thuat ngit “50% nay
mam” c6 nghia 14 50% quan thé hat gidng d3 hoan thanh ndy mam) va “thoi gian
nay mam” 13 % hat giéng da hoan thanh ndy mam tai mot so thoi diém cu thé [30-

33].

Mot hat da truong thanh nhung kho (c6 do am thap 5— 15%) thi cac hoat
dong trao doi chit trong hat gan nhu dirng lai. Hién twong nay duoc goi 1a hat ngu.
Hat c6 thé ngu trong khoang thoi gian dai, thAm chi 1 trong nhiéu nam, va sau khi

gap cac diéu kién thuan loi thi hat ¢6 thé tiép tuc trao ddi chat dé nay mam [31, 32].

Khi hat kho gap nudc thi mot chudi cac sy kién duge bat dau, két qua cudi
cung dan dén sy xuét hién cua phoi, bao hiéu rang qua trinh ndy mam di hoan tat
[30, 32]. Nhitng thay dbi t& bao xay ra trong quéa trinh nidy mam rat phirc tap nhu

dién bién & hinh 1.5. bén dudi.
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Thoi gian dé cac su kién nay dién ra xdy ra khac nhau gitta cac loai va bi anh

huong boi cac didu kién nay mam. Pudng cong thé hién qua trinh hap thu nuéc

theo thoi gian.

1.3.1.2. Po lwong sw nay mam

Dau hi¢u dé xac dinh qué trinh ndy mam hoan thanh va bat dau phat trién ctua

cdy con la phoi dam thung hat 16i ra ngoai khoang 2 mm. Trudc khi ndy mam, rat

kho hoidc khong thé dy doan duoc mot hat s& mat thoi gian bao lau dé hoan thanh

viéc ndy mam. Do dd, thude do co ban dé danh gid kha ndng ndy mam cta mot

quan thé hat giéng 14 ti 1¢ hat ¢3 hoan thanh nay mam tai mot thoi diém nhét dinh

[33,34].
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1.3.1.3. Sy hut nuwoc cua hat

Hat hut nude 1a budc dau tién can thiét ciia qua trinh nay mam. Hat siy kho
thuong c6 d6 Am (ham lwong nudce tinh theo phan trim trong lwong kho cua hat)
trong khoang 5— 15% tuy thudc vao luong dau hat va méi trudng xung quanh, do
am tuong ddi trong khong khi. Hat d3 ngdm @ hoan toan c6 thé c¢6 do 4m tir 75 dén

100% [33, 35].

Trong di€u kién to1 vu, su hap thu nudc ctuia hat gom ba pha, dién ra cac qua
trinh vat 1y va trao doi chat khac nhau dé thuc day sy di chuyén cia nude trong moi
giai doan. Khi hat kho tiép xtic vdi nudc, s€ c6 mot gradient ham lugng rat 16n cia

nudc giup cho su chuyén dong ctua n6 vao ha [33, 35]
e Giai doan 1

Pay con goi 1a giai doan bat dong, su hip thu nudc xay ra bat ké hat giéng &
trang thai ngii hay khong hoat dong, ton tai (hat séng) hay khong song dugc (hat
chét). Trén thuc té, hat chét thuong hap thu nhiéu nudc hon hat sdng, vi cac té bao
trong hat séng khi di bdo hoa thi 4p suat trong hat chdng lai sy hip thu nudc.
Nhung khi hat chét, mang té bao khong con nguyén ven, 4p suit van bang khong va
cac chét hoa tan dugc giai phong vao apoplast, cho phép qua trinh hap thu nuée tiép
tuc xay ra. O mot s6 hat, su hép thu nude ban dau x4y ra ¢ cac vi tri cu thé hodc
thong qua cac dic diém cau tric von cb trong cac mo. Ngay sau khi hat hip thu
nudc, thudng cé su 10 ri cac chat hoa tan nhu dudng, acid hitu co, ion, acid amin va
protein vao moi trudong xung quanh. Khi nude thdm vao hat, xuat hién mot ranh gi6i
gitra nudc va té bao. Dic biét ¢ nhitng hat 16n nhu dau c¢6 ve hodc dau Ha Lan, stc
cang vat Iy gifra cac mo bén ngoai bit ddu ngdm nudc trong khi cac md bén trong
van con kho. Khi sy xAm nhap qua nhanh, nhiing cing thang bén trong c6 thé dan
dén pha v& thanh té bao, phong rop bé mit 14 mam va dun cac chét cé trong té bao.
Ngoai sy ép dun truc tiép nay, mang té bao ciing c6 thé bi 1o ri cac ion va chét hoa

tan trong qua trinh hydrat hoa [36, 37].

Mang té bao dugc cau tao boi mot 16p phospholipid kép, dau wa nudc hudng
ra ngoai, dau ki nudc hudéng bén trong. Ciu tric nay phu thudc vao sy co6 mit cia
nuéc dé duy tri dinh hudng ky/ wa nuée. Khi hat kho, mang chuyén tir trang thai

long sang trang thai gel do cic phéan tir dong chit hon, diéu nay han ché chuyén
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dong cua chang. Sau d6, hat tiép xuc véi nudc trong sudt qua trinh ngam 0, do vy,
nudce s& xam nhap vao trudce khi cac mang c6 thé tré lai trang thai tinh thé long, va
hién twong 1o i hodc ton thuong té bao xay ra. Sy chuyén doi giira trang thai tinh
thé 1ong va gel ciing phu thudc vao nhiét d6. Néu cac mang khoé dugc 1am 4m,
ching c6 thé "tan chay" sang trang thai tinh thé 16ng, va khi nu6c xam nhap vao, sy
ro ri hoac hu héng it xay ra hon. Piéu nay giai thich tai sao viéc tao am & nhiét do

thap c6 thé giam bat thiét hai cho hat giéng [37].
e Giaidoan Il

Khi nuéc duge hdp thu vao hat, cic thanh phan té bao va thanh té bao bi
ngam nudc, do do, gradient d6i véi su hap thy nude giam sé lam cham téc o6 hap
thu nude. Sy hap thu nudc trong phase II giam do ap suat tham thiu giam trong qué
trinh huy dong cac polyme du trit trong té bao (tinh bot, dudng hodc protein)
chuyén thanh acid amin [38]. Diéu ndy, cong voi su truong nd cta cac thanh phan
té bao, dic biét 1a protein khi bi hydrat hoa, giy ra su gia ting trong luong hat co

thé dan dén nut hat.

Trong giai doan II, hat ngi dong, sira chita ty thé, bat ¢au ho hap va sira chira
DNA (dé phuc hdi tinh toan ven cta té bao), nhung it bi pha v& dy trit (trir khi hat
van ¢ trang thai ngli ngdm nudc trong mot thoi gian dai) hodc tong hgp mRNA hoic
protein lién két nay mam. Mot s qua trinh dugc hoan thanh trong giai doan 11 1a su
cai tao ctia bo khung té bao va stra chira nhitng ton thuong ddi véi DNA tich liy
trong qua trinh bao quan kho. Trong hat kho, cac vi 6ng s& hinh thanh nén bo khung
té bao. Trong vong 8 gi¢o sau nudc khi xdm nhap, céac tiéu don vi protein két hop
thanh bo khung té bao lién két voi mang sinh chét tiép giap v6i thanh té bao [37,
38]. Tuong tu, viéc két hop cac nucleotide vao DNA trudc khi nhan d6i DNA hoic
phan chia té bao cho thay rang sira chita DNA 1a mot sy kién xay ra sém trong giai

doan II.
e Giai doan III

Chi nhitng hat hoan thanh qué trinh ndy mam méi budc tiép vao giai doan
I1I. Do vay, sy hap thu nudc trong giai doan III 1a budc tiép theo cta qua trinh nay

mam d3 hoan thanh [30]. Khi té bao thuc vat md rong b'fmg cach hép thu nudc va
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kéo cang thanh té bao, sy gia ting hap thu nudc trong giai doan III cho thay su bat

dau phat trién phoi thanh ciy con.
1.3.1.4. Tong hop RNA va protein

Yéu to quan trong nhat dé hat nay mam 12 lya chon diéu kién méi truong
thich hop dé bat dau qua trinh ndy mam. Nay mam phu thudc vao phytohormone
(GA, ABA, ethylene va auxin). Cac yéu to méi truong, bao gém anh sang, nhiét do,
ham luong nuée trong dat va chét dinh dudng, anh huéng dén hat ndy mam chu yéu
thong qua viéc diéu chinh qua trinh trao doi chat va con duong tin hiu ciia GA va

ABA [39].

Du trit huy dong va hoat hoa chuyén hoa: Trong qua trinh phat trién cua hat,
tat ca cac chat dinh dudng (lipid, protein va tinh bot) déu & dang duy trit. Sau khi
nudc xam nhap, cdu truc té bao va hoat dong cua cac enzyme dan dan duoc khoi
phuc lai trong giai doan I va II. Sau khi hap thy dii nude, cac loai chuyén hoa khac

nhau s€ duoc kich hoat.

Thay doi biéu hién gen [39,40]: Sau khi nudc xam nhép, biéu hién gen thay
d6i manh mé& & ca murc do phién ma, dich ma va protein, cho thay rang nhiing thay
d6i trong biéu hién gen co lién quan dén sy nay mam. Qua trinh phién ma cic
mRNA thiét yéu du trit trong hat kho (sau 3— 12 gio ngam) khong anh huong dén
qua trinh ndy mam va dong thoi cac chat e ché phién mi o-amanitin khong ngin
chan sy ndy mam, ma chi 1am cham qua trinh nay mam ctia hat. Qu4 trinh phién ma
gitip gia ting cac chit chuyén hoa thi cip (cac chit lién quan dén chuyén héa
carbohydrate, acid amin va thanh té bao) s& anh huong dén sy hinh thanh cy con
hon 13 sy ndy mam. Dich mi trong giai doan du ctia qua trinh ndy mam (sau 8 gid
ngam) la diéu kién tién quyét cho sy nay mam vi chat trc ché dich mi lam suy giam

kha ning ndy mam & hat.

Su nho ra cua radical: Sy hut nude tang nhanh sau khi hoan thanh giai doan
1T do sy kéo dai ciia truc phoi. Néu khong giai phong trang thai ngu dong, hat gidng
khong hoat dong, khong thé di vao giai doan III; O nhiing hat khong nga dong,
ABA ¢6 thé trc ché su chuyén tir giai doan II sang giai doan III, nhung khong anh

hudéng dén sy chuyén doi tir giai doan I sang II. Trong hat gidng “nay mam hai
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budc”, sy v tinh hoan xay ra ¢ cudi giai doan II, va v& ndi nhii va nho radical ra

x4y ra ¢ giai doan III — hoan thanh ndy mam.

Su phan huy pectin trong testa dugc diéu chinh boi ABA va tin hiéu 12-oxo-
phytodienoic acid (OPDA). Sy biéu hién cua protein tc ché polygalacturonase va

phan huy pectin trong testa, lam suy giam kha ning nay mam cua hat.

Su nay mam cula tat ca cac loai hat déu duogc diéu chinh béi mang ludi tin
hiéu va su biéu hién gen (phytohormone, phién m3, dich mi, qua trinh xuit hién
radical). Tuy nhién, c6 mot s6 co ché riéng biét ddi véi cac loai thyc vat khac nhau,
didc biét 1a ddi véi viée huy dong chét dinh dudng dy trir va hoat hoa qua trinh trao

dbi chat [39, 40].

Vi¢c trao doi chéo gilta phytohormone va cac yéu t6 mdi truong vé con
duong truyén tin hi¢u trong qué trinh ndy mam dén nay van con la di€éu kho hi¢u

[39].
1.3.2. Qua trinh sinh truong
1.3.2.1. Nguyén ly cua sy sinh truong

Sy phat trién cta thuc vat ¢ thé duoc dinh nghia 13 su gia ting thé tich va/
hodc trong lugng thuc vat c6 hoac khong c6 sy hinh thanh cac cAu trac méi nhu céac
co quan, md, t& bao hodc cac bao quan cia té bao [41]. Sinh truong thudng gin lién
v6i sy phat trién (su biét hoa té bao va mo) va sinh san (sinh san ca thé méi). Mot
s6 tiéu chi khac nhau dé xac dinh ti 18 sinh truong thuc vat: Chiéu cao hodc chiéu
rong, trong luong cua cdy (trong luong twoi, kho), sé luong té bao, ham luong

protein hodc cac chét thiét yéu khac.

Qua trinh phan chia té bao (con goi 1a tién trinh chu ky té bao) rit gidng nhau
O ca hai loai thyc vat va dong vat, tuy nhién, giai doan tang trong lugng co thé xay
ra kha khac nhau gitra cac loai thyc vat va dong vat. Diéu nay la do té bao thuc vat
c6 khong bao, cho phép kich thudc cua té bao c6 thé ting man. Ngoai ra, té bao
thue vat c6 thanh cellulose giup ngin can té bao sinh truéng va chinh dic diém nay
6 tac dong l1én dén su sinh trudng va cac dic diém vé kich thude cua té bao [41,
42, 43]. Giai doan cudi cung, bi¢t hoa té bao, dong mot vai tro rat quan trong trong

qua trinh phat trién va hinh thanh té bao thuc vat vi n6 dan dén sy hinh thanh cac
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loai té bao, mé va co quan moi. Trong giai doan nay, hai té bao con dugc hinh
thanh sau qué trinh phan chia cta t€ bao me¢ va chung bat dau trai qua céc giai doan
phan tir khac nhau. Két qua la cac té bao nay tich tu cac phan tir va cac chat khac

nhau dan dén sy hinh thanh cac mé hodc ciu tric khac nhau [41, 42].

O thuc vat da bao c6 nhitng vung riéng biét, noi xay ra qua trinh phan chia té
bao, goi 12 mé phan sinh. Céc té bao nay 1 cdc té bao toan ning, nghia 1 chiing co
kha ning phan chia va tao ra tat ca cac loai té bao khac & sinh vat dang phat trién.
Mo phan sinh dinh chdi (SAM - Shoot Apical Meristem) va mé phan sinh dinh r&
(RAM - Root Apical Meristem) tao ra tit ca cac co quan so cap va la tién dé cho su
phat trién ciia cac co quan con lai ciia cdy. Néu cay con duy tri mot nhom cac té bao
mo phan sinh nay & trang thai sinh dudng, thi sy sinh truéng va phat trién cta chdi
la khong xac dinh va cdy c6 kha nang hinh thanh cac con duong khic nhau. M6
phan sinh chdi cta chdi chinh va moé phén sinh ré cia ré chinh duoc hinh thanh &
giai doan phoi, trong khi cdc mo phan sinh khac ¢ thuc vat dugc hinh thanh sau

phéi [41, 42].

Nhu vay, nho quang hop va ho hap tao ra nang luong ciing nhu cac hop chat
hitu co két hop véi qua trinh phan chia, gia ting thé tich va biét hoa & cip do té bao

d3 thuc day sy tich liy va sinh trudng & cdy.

1.3.2.2. Kha ndng thdm wét, ndy mam, sw phdt trién cdy con va hoat dong cia

enzyme
e Kha nang tham udt, ndy mam

Dé danh gia kha nang thAm w6t ciia bé mat hat, can danh gia thanh phan hoa
hoc ciia 16p vé hat. Lop ngoai ciia cau tric hat 1a vo hat (testa), 1a 16p té bao chét co
kha nang bao vé [44]. Ngoai ra, 16p vé hat ciia nhiéu loai thuc vat dugc bao phu béi
mot 16p cutin, ddy 13 16p sap ky nude bao vé hat va kiém so4t tinh tham cua vo hat
[45]. Lép biéu bi bao gdm cac loai sip cutin, thuong 1a hdn hop cia cac
hydrocacbon mach dai, bao hoa, khong phan nhanh, véi su hd trg cao phan tu cua
16p cutin sinh hoc, mdt loai polyester béo uu viét v6i cac chudi hydrocacbon dai.
Thanh phan hoa hoc ciia vo hat c6 ban chét ky nudc [45]. Mot trong nhitng vai trd
ctia 16p vo hat, dac biét 1a 10p biéu bi, 14 bao vé hat truong thanh chéng lai sy dao

dong cta d6 am, cling nhu qua trinh hydrat héa va ro ri chat dién phan trong qué



21-

trinh ndy mam. Tuy nhién, ai luc cia nudc rat quan trong trong viéc bat dau qua
trinh ndy mam. Tang kha ning thim wdt bé mit gitp ting kha ning tiép xuc giira
nudc va hat, cho phép hinh thanh mang nude trén bé mit hat va ¢y nhanh qua trinh
ngam hat [46]. Hon nira, su tiép xuc truc tiép hiéu qua cua bé mit hat v6i nude cudi
cung c6 thé ddy nhanh qua trinh ndy mam. Do d6, viéc thay doi kha ning tham wdt

ctia hat gidng c6 tAm quan trong trong néng nghiép.

Plasma duoc nghién ctru c6 tac dong dén kha ning tham uét cua cac vat licu
tiép xuc véi nd, bao gdm ca cac polyme hiru co. Kha ning thAm w6t bé mit hat ting
1én sau khi xtr Iy plasma do su thay ddi cta hai tinh chat: Tinh chit hoa hoc bé mat
va hinh thai bé mit. Sy cai thién tinh ua nudc quan sat dugc 1a két qua tong hop cia
hai co ché [47, 48]. Hiéu qua cua vi¢c xu ly plasma la rat cu thé trén bé mat, do siu

lén dén vai chuc nanometers.
e Tinh chat hoa hoc bé mat

Khi plasma str dung khi dan cé chira O- ho#ic N- thi qua trinh xur 1y 1am ting
mat do cua cac nhom phan cuc trén bé mat hat [49], do d6 lam tdng tinh va nudc
(Hinh 1.6). C6 thé do kha nang thdm uét bé mit hat sau khi xir 1y plasma, sau d6
phan tich héa hoc bé mit bang cac ky thuat khac nhau, vi du do quang phd quang
dién tir tia X (XPS - Xray Photoelectron Spectroscopy) ctia bé mit hat lta mi sau
khi xir 1y plasma DBD helium/ khong khi da phat hién thay sy giam carbon va ting
ham luong oxy [46]. Cac k¥ thudt c6 dd siu phan tich cao hon, ching han nhu
quang pho tia X phan tan ning lugng (EDX) hoic quang phd hong ngoai FTIR,
cling chi ra qua trinh oxy hoa va an mon cua cac 16p vo hat bén ngoai, nhung it hodc
khong c6 1am thay d6i thanh phan hoa hoc cta hat trong qué trinh tiép xtic véi

plasma [46].
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Hinh 1.6. M6 hinh thé hién su gia tang mat do cac nhom phan cuc trén bé mat hat

gidng nho qua trinh xtr Iy plasma.
(Nguon: M. Hole, [50])
e Hinh thai bé mat

D6 nham bé mit tang, din dén ti 1& bé mat trén thé tich tdng 1én, cling lam
tang kha nang tham uét. Xt 1y plasma bang cach sir dung nhiéu loai nguén phat va
khi dan d3 duoc chirng minh 1a c6 thé dn mon bé mit cua cac loai hat khac nhau
[48]. Co ché cta qua trinh dn mon 13 vat 1y, thong qua cac ion ning luong, cling nhu
hoa hoc, thong qua qua trinh oxy héa bé mat lién tiép va loai bo cacbon trong céc
hop chit dé bay hoi [51]. Qua trinh 4n mon bé mat dién ra nhanh hon khi thoi gian
va cong sut xur 1y tang 1én [46]. Qua trinh an mon plasma cua cac vat liéu hitu co
thuong dién ra & cip do nano [48], do d6 can str dung d6 phong dai du cao dé phat

hién ra no.
e Anh huong cta xtr Iy plasma 1én bé mit hat

Mot nghién ctru [52] d4 phan tich kha ning thdm wdt va kha ning x4m nhap
cia nu6c d6i voi hat Mimosa caesalpiniafolia. Kha nang tham uét va kha nang
chéng thim cua hat dugc phat hién co lién quan truc tiép dén thoi gian hoat héa
plasma, c6 thé 1a PAW lam bién dbi tinh chat hoa hoc & cac 16p lipid cua hat. Sau
khi thay ddi hoan toan, sy bdo hoa ctia kha ning thim uét ciing dugce quan sat thy

sau 9 phut. Sy thay d6i hoa hoc chu yéu 1a do qué trinh oxy hoa gy ra, nhu nghién
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ctru vé dau xanh [53]: Dbi v6i khi dau vao 1a khong khi s& cho su thay dbi tt hon,
trong khi dbi v6i He hodc N, su thay doi 1a khong dang ké. Phan tich bé mit bang
SEM va FTIR ciing cho thiy nhiing thay d6i nho & 16p bé mit gay ra do qua trinh
oxy hoa lipid va polysaccharid cia PAW. Bao céo tur nghién ctru cua L.M. Fan va
cong su [54] trén hat dau xir Iy bang PAW ciing cho thay ti 18 hip thu nudc ting 1én
65% - 75%. Ngudi ta ciing dung phuong phap SEM dé khang dinh rang 16p vo hat
clia dau xanh bi nit né va nd giup cai thién kha nang hap thy nudc cung chat dinh
dudng, day 1a diéu kién c6 thé nang cao ti 16 nay mam cua ddu xanh va thic day sy

phat trién cua 14 va ré& [53].

Sy phat trién ban dau cua ciy con c6 lién quan chit ché dén qua trinh nay
mam. Do do, viéc tiép xuc voi plasma lanh hodc st dung PAW véi thoi gian thich

hop s€ cai thién qua trinh sinh trudng ban dau cia cay con.

C6 nghién ctru da ghi nhan su gia ting chiéu dai cua chdi va ré sau 30 gidy
va 60 gidy xtr Iy plasma v6i mic t6 vu dat duogc 12 30 gidy doi v6i hat dau ha lan va
bi ngo [55]. Su cai thién cua chiéu dai ré va choi, trong lugng kho va strc séng, cung
v6i nhitng thay di trong viéc san xuit cac hormone ndi sinh (auxin va cytokinin va

cac chét di hoa) ciing dugc ghi nhan. [56].

Céac tac dong tich cuc cua PAW da dugc ghi nhan trong cac nghién ctru cia
F. Judée va cong su [57], viéc bd sung hang ngay cho du ling bang PAW d3 lam
tang chiéu dai cdy con lan luot 1a 34% va 128% sau 3 ngdy va 6 ngay. Két qua
tuong ty d6i voi ddu den d3 duoc ghi nhin trong nghién ctru cua Sajib va cong su
[21]. P6i v6i dau xanh, cac nghién ctru [53,54] di ghi nhan nhiing tic dong tich cuc
v6i ham luong PAW t6i uu lién quan dén thoi gian kich hoat nude va ap suat khong
khi. Thoi gian kich hoat t6i uu 1a 15 gidy, vi thoi gian kich hoat 1au hon dan dén
giam céc tac dong tich cyc. Cac tac dong tich cuc tdt nhat duge quan sat ddi véi

PAW duoc diéu ché trong khong khi so v6i diéu ché bang khi Oz, Heli va Na.
e Hoat dong enzyme trong qua trinh trao doi chat ciia cay con

NTP va PAW ciing anh huéng dén cic dic tinh cc chat bén trong hat hodc
thuc vat 1a do sy thay ddi trong hoat dong trao ddi chat. Qua trinh oxy hoa do NTP
gy ra va cac phan mg trao d6i chat dugc trinh bay trong cic nghién ctru sau day:

Ebrahimibasabi va cong su [58] quan sat thiy sy gia ting hoat dong cua catalase co



24-

ca ri lén 24%, glutathione peroxidase 1én 53%, ascorbate peroxidase la 86%.
Stolarik va cong su [59] cho r?mg viéc kich thich nay mam nhanh hon va céc hoat
dong ciia hoocmon c6 lién quan dén tin hidu va su phat trién ciia cay trong giai doan

sinh truéng ban dau cua cdy hat dau.
1.3.2. Vai tro cua H20:

H>0: 1a mot chat oxy héa manh va duoc biét dén dau tién véi vai tro 1a
khang khuan. D3 c6 nhiéu nghién ctru trude day chi ra rang H,O, c6 thé giy ra
stress oxy hoda cho té bao thuc vat din dén tc ché su phat trién cua thyuc vat. Tuy
nhién, trong thoi gian gan déy, tac dung kich thich ndy mam cia H.0> d3 dugc cac
nhom nghién ctru khac nhau trén thé giéi chimg minh [60- 62]. Nghién ciru ctia M.
Cerny va cong su [61] cho rang & ham lugng thip, H,O, hoat dong nhu mot phan tir
truyén tin hiéu va ¢ nhiéu khia canh, giéng voi kich thich té thuc vat, mic du mang
ludi truyén tin hi€u cuia n6 ¢ thuc vat kém dac trung hon nhiéu so véi mang ludi
truyén tin hiéu cia nd & ndm men hodc dong vat ¢6 vu. Tuy nhién sy tich Iy cho
thdy vai tro cua tin hiéu qua trung gian HO» trong té bao thyc vat tham chi con rat
quan trong. Cac nghién ctru trén cho thay vai trd ctia H2O, nhu mot phén tir tin hiéu
kich thich sy ndy mam cua hat thong qua qua trinh dong héa va/ hodc di hoa véi
phytohormone nhu GA, ABA va ethylene trong thuc vat. E.G. Barba [63] da chung
minh rang H»O» ngoai sinh lam ting sy nay mam cta hat dau, cling nhu sy phat
trién cua cay con do H»O; gay ra co lién quan dén tin hiéu, sinh trudng thuc vét,
phan chia té bao va kiém soat chu ky té bao. Két qua nghién ctru ciia nhom K.
Ogawa [64] cho thay (cac) chét e ché ndy mam H>O» oxy hoa co trong vo hat gitp
thiic hat nay mam nhanh hon, H>O, ngoai sinh cung cap hé thong ré khoe hon, ting
su phat trién cta cdy con va ting kha ning chiu min ¢ laa mi. H>O» 1a mot phan tir
ton tai twong ddi dai, d& dang di qua mang sinh hoc va do d6 c6 thé tao nén su oxy

hoéa & xa noi hinh thanh cua né [62, 65].
1.3.3. Vai tro ciia nguyén t6 da lwong N, P, K

Céac nguyén tb dong mot vai trd quan trong trong sinh 1y tong thé cua thuc
vat. Thuc vat thu nhan cc chat tir dat phan 16n thong qua hé thong ré clia chung,
sau d6 dugc van chuyén va chuyén vi tri dén noi mong mudn cua chung bén trong

co thé thuc vat [66]. Khi & bén trong co thé thuc vat, cac nguyén td dong vai tro
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riéng 1¢ cua chung, tat ca cic nguyén to nay déu lién quan dén sy sinh truong va
ning suit tong thé cua cdy trong. Thuc vat can 17 nguyén to dé phat trién va tuy
thudc vao luong yéu cau ma ching co thé duoc phéan loai thanh vi chit dinh dudng
va vi mo. Céc chit dinh dudng da luong cua cy la nhitng chét c6 trén 1000 mg/ kg
trong luong kho cua cdy. Cac nguyén t6 nay bao gdm carbon, hydrogen, oxygen,
calcium, potassium, magnesium, nitrogen, sulfure va phosphorus trong dé carbon,
hydrogen va oxygen tao thanh khoang 95% chat kho cta thuc vat. Cac nguyén t6
khac c6 ham lugng nhé hon 100 mg/ kg trong lwong khé duge goi 1a vi chat dinh
dudng. Cac nguyén to6 dong mot sb vai tro quan trong ddi véi thuc vat va cé thé
dugc phan loai rong rii thanh (1) thanh phan cdu tao nén thanh té bao thuc vat, (2)
hd tro tham thau va duy tri 4p suat cua té bao, (3) qua trinh truyén nang luong, (4)
tham gia vao cac phan ung xuc tac bang enzyme, (5) tham gia vao qua trinh sinh

san [67].
e Khoang chit N

N 1a nguyén té quan trong trong dinh dudng thuc vat, anh huong dén su phat
trién va ning suit cla cdy trong va ning suit cdy trong. Viéc thu nhin anh sang cta
tan cdy va ham luong N cua 14 phu thudc nhiéu vao su sén c6 cua N. N dugc cay
trong hip thu dudi su két hop cua hai dang, d6 1a dang nitrate (NO3") va dang
amoniac (NH4") [68]. Phan 16n cac loai cdy trong s dung N & dang nitrate. Tuy
nhién, cay co va mot sb thuc vat bac cao khéc thich N & dang amoniac [69]. Hau hét
cac loai phan bon déu chira N ¢ dang v6 dinh lugng hodc ¢ dang nitrate. Phan urea
¢6 chia amide, chat nay nhanh chong dugc cac vi sinh vat trong dat chuyén doi
thanh dang amoniac va cudi ciing thanh nitrate [70]. Dya trén dang N, phan dam c6
thé duoc phan loai thanh: (a) phan nitrate, (b) phan amoniac, (c) phan amoni nitrate

va (d) phan amide.

Viéc tang cuong st dung phan boén, dac biét 1a N, da cai thién tdc do sinh
truong va nang sudt cay trong (hiéu qua st dung anh sang, kg chat kho trén mot don
vi thoat hoi nudc). Viée st dung N tdi wu cho sy sinh truong va tdi da hoa nang suét
duoc xac dinh boi cac dic diém thue vat, cac qua trinh sinh 1y, diéu kién moi trudong
va quan 1y chat dinh dudng. N 14 khoang chat thiét yéu nhat ma ciy can va dong vai

tro 13 yéu td quan trong quyét dinh sy phat trién cta cdy. Nguyén t6 nay 1a thanh
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phén chinh cua cac phan tir sinh hoc cua té bao nhu acid nucleic, protein, chat diép
luc va chét diéu hoa sinh trudng thuc vat. Nitrate dugc cay hép thu tir dat chu yéu o
dang nitrate (NO3) hodc amoni (NHs") boi ré hé thong cua ching. Tuy nhién,
ngudn cung cip N trong dat thudng tré nén han ché khién néng dan phai s dung
phan dam dé diéu chinh sy thiéu hut [71]. TAt ca céc loai cay tréng déu can mot
lrong N can bang dé sinh truéng va phat trién toi wu. Yéu cdu nay thudng khic

nhau ¢ cac loai cay va thuong bo sung bang cach str dung phan bon N néu can thiét.

N thong qua phan bén chira N tré thanh dau vao 16n nhit cua cac khoang
chat bd sung vao dat trong trot. Thiéu N din dén giam quang hop, giam ham lugng
chat diép luc va cac sac to phu [72], sinh trudng coi coc va nhiém clo [73]. Ngoai
ra, thiéu N dan dén gidm kich thudce té bao, trong luong va ham lugng protein déng

thoi lam giam s6 luong va kich thudc cia luc lap [74].
e Khoang chat P

Bén canh N, P ciing 14 nguyén té can thiét cho qua trinh quang hop va phat
trién ctia cdy. P can thiét cho sy phat trién va sinh trudng cia cy trong va chiém t4i
0,2% trong lugng kho cia cdy trong [75]. N6 1a mot trong nhiing chat dinh dudng
da luong thiét yéu can thiét cho qué trinh tong hop nucleic acid, xay dyng va 6n
dinh mang té bao, chuyén héa ning lwong va nhiéu qua trinh sinh 1y va sinh hoc
quan trong khac trong qua trinh sinh truéng va phat trién cua cdy [76]. Mot cay
trong dang phat trién c6 thé trai qua cac giai doan khac nhau trong qua trinh dinh
dudng khoang, dua trén su can bang giita ngudn cung cip chat dinh dudng bén
trong va bén ngoai cling nhu nhu ciu vé chat dinh dudng cua cay trong [77]. Ban
dau, thuc vat s& song nho ngudn dy trit hat gidng cia ching, véi ngudn cung cap
bén ngoai it anh hudng dén sy phat trién cta thuc vat. Giai doan thir hai xay ra khi
téc do sinh truong duge xac dinh bdi ngudn cung cap chat dinh dudng thong qua su
can bang dong giira cac yéu tb bén trong va ngudn cung cip bén ngoai. Khoang thoi
gian can thiét dé thiéu P biéu hién tac dong 1én cac qua trinh cia cay phu thudc vao
murc d6 du trit photphat. Trong mé cua hau hét thuc vét bac cao, hau hét photphat
ton tai dudi dang photphat v6 co. Hon 75% P di chuyén trong mach gd 1a chat vo
co, trong khi P dugc chuyén vi tri lai trong phloem hién dién dudi dang enzyme,

protein va ribonucleic acid, véi ham luong ATP rit cao. Ham luwong P duy trit cao tir
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hat giéng hodc tir sy hap thu bén ngoai vao dau mua hinh thanh ngudn dy trit P, ¢o
thé 1am dém chéng lai nhitng bién dong ngin han trong ngudn cung cip P. Cing
thang P vira phai c6 thé khong tao ra cac triéu ching thiéu hut & rang. Tuy nhién,

khi thiéu P tram trong hon, ciy c¢6 mau xanh dam dén tia [77].
e Khoang chat K

Su céan thiét cua K d6i véi su phat trién cua thue vat duoc Justus Leibig chi
ra lan dau tién vao nam 1840. Mic du trir lvong K trong dat 16n nhung hau hét
chung ¢ dang khong sir dung duge dan dén nhu ciu sir dung phan K [78]. Diéu nay
dan dén nhu ciu can bd sung K cho cay trong. Céc triéu ching truc quan cia tinh
trang thiéu K 13 cdy phat trién cdi coc kém theo hién twong mép 14 bi vang [79].
Thém vao do, cac la gia cua cay bi thiéu K s& bi hoai tir do ion K thoat ra céc la
non. Cay thiéu K 1am giam ham luogng K trong choi va ré. Ngoai ra, con c6 su gia
ting hoat dong cia cic enzyme chdng oxy hoa, cu thé 1a superoxide dismutase,
ascorbate peroxidase, glutathione reductase va catalase [80]. M0t nghién ctru khac
cho thiy rang thiéu K din dén giam sy phat trién cua ré. Ca trong luong ré, dién tich
bé mat r& va s luong cac nhanh bén déu giam & nhimg cay sinh trudng trong diéu
kién thiéu K. K thuong duoc coi 1a mot nguyén t6 chat luong cho san xuét cay trong
va da dugc chimg minh 1a ¢6 vai trd quan trong trong nhiéu thong s chét luong san
pham. Cac thong sb chat lugng san pham nhu kich thudc qua, bé ngoai, mau sic,
chit rin hoa tan, d6 acid, ham lugng vitamin, huong vi va thoi han st dung bi anh
huong tich cuc bang cach cung cap di K. Nhitng dic tinh nay bi anh hudng boi qua
trinh quang hop, chuyén vi ctia qua trinh quang hop, tong hop protein, diéu hoa khi
khong, kich hoat cic enzyme va nhiéu qua trinh khac. Kha ning chdng chiu ciua K
voi cac diéu kién khic nghiét cua mdi truong nhu kho han, thira nude, gio, nhiét do
cao va thap va vai trd ctia K trong diéu tiét nudc ciia ciy 1a nhitng yéu t6 1am ting
nang suat cdy va chat lugng qua. Ciy rat nhay cam véi bénh tat va sau bénh. Viéc
cung cap K t6i wu dén tir nhirng ric rdi ndy. Ngoai ra, cac tac dung khac cua K c6
thé ké dén nhu: Ham luong nude qua cao, ham lugng vitamin C cao, thuc day qua
trinh chin cta qua, chéng lai sy phan hity vat 1y trong qua trinh van chuyén va bao
quan [81]. K ¢6 hai chtrc ning chinh vé nudc va chat dinh dudng trong cdy trong:
N6 déng mét vai trd quan trong trong viée kich hoat cic enzyme co ban dé san xudt

protein va duong. P61 véi chic nang sinh héa nay, K duoc yéu cau vai sé lugng



28-

nhd. K bao v¢ ham luong nude trong cdy. Do do, nhu mot chirc nang sinh ly, nd
gitip duy tri sy cing thing cua cac té bao. Té bao Turgid bao vé stic séng cua l4. Do
d6, qua trinh quang hop tién hanh hiéu qua. Luong K tiéu thu trong cac chirc ning
1y sinh cao hon lugng tiéu thu trong cac chirc nang sinh héa [79]. K “kich hoat™ it
nhat 60 enzyme khac nhau lién quan dén sy phat trién cua thyuc vat. K lam thay d6i
hinh dang vat 1y cua phan tir enzyme, lam 10 ra cac vi tri hoat dong hoa hoc thich
hop cho phan tng. K ciing trung hoa cac anion hitu co khac nhau va cac hop chat
khac trong cdy, giup 6n dinh do pH tir 7 dén 8, t6i wu cho hau hét cac phan ung
enzyme. Luong K co trong té bao quyét dinh bao nhiéu enzyme c6 thé dugc kich
hoat va téc do cac phan Ung hoa hoc co thé tién hanh. Do do, toc d6 ctia mot phan
mg nhat dinh dugc kiém soat boi toc d6 K xam nhéap vao té bao [82]. Cay thiéu K
do d6 kém kha ning hat nude va dé bi cing thang khi thiéu nuéc. Khi cay thiéu K,
toc do quang hop va toc do san xuat ATP bi giam, va tat ca cac qua trinh phu thudc
vao ATP bi cham lai [82]. Thoi gian cay hut K thay d6i theo timg loai cay khac
nhau. Tuy nhién, thuc vat thuong hap thu phan 16n K & giai doan sinh truong sém
hon so v&i N va P. Céac thi nghiém vé sy hap thy K ciia ngd cho thay 70-80% dugc
hép thu trong thoi gian 1, va 100% duoc hép thu tir ba dén bdn tuan sau khi 0.

1.4. Tong quan vé Lactuca sativa L.
1.4.1. Gidi thiéu chung

Xa lach xoan hay rau diép (Lactuca sativa L.) thudc ho Cuc (Asteraceae) 1a
ho thuc vat c6 hoa 16n nhat (nganh hat kin — Angiosperms), 1a mét trong nhiing loai
rau vuon phd bién nhit trén thé gisi, dic biét dugc biét dén véi tén goi “salad tron”.
Xa lach xodn 1a thanh vién dai dién quan trong nhat ctia chi Lactuca, duge tiéu thu
voi s6 luong ngay cang tang, vi n6 dugc coi 1a mot loai thuc phém lanh manh va
mang nhiéu gi4 tri dugc tinh [83, 84]. Ngoai ra, xa lach xodn ngay cang dugc ngudi
tiéu dung chip nhan vi no tét cho strc khoe va d& ché bién. Bo phan duoc sir dung
nhiéu nhit 13 14, sau d6 13 than (14y nudc ép) va hat (1ay hat hon hop). Xa lach xoan

duogc trong dé 1ay phan dau, thudng dugc an tuoi, trong cac mon salad khac nhau.
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Hinh 1.7. Hat, hoa, cdy xa lach xoan

(Anh chup thuec té tai phong thi nghiém)

Trong nhitng nim gin day, giai doan phat trién dang mam cta xa lach xodn,
giai doan thu hoach trudc khi truéng thanh, chi tir 7 dén 21 ngay sau khi ndy mam,
da tr¢ thanh mdt xu hudng am thuc boi diéu kién tréng va thu hoach xa lach xoan
tuong d6i dé& dang va co thé trong giai doan nay, luong chit dinh dudng (acid
ascorbic, p-carotene, a-tocopherol va phylloquinone) vitamin va khoéng chat (Ca,
Mg, Fe, Mn, Zn, Se va Mo) cua chung cao tir 4 dén 40 1an so voi giai doan trudng
thanh [85, 86]. Thém vao d6, voi viéc san xuat, dau tu trong giai doan ngan va kha
ning chdng chiu véi diéu kién thoi tiét khic nghiét, xa lach xodn dang 13 d6i tuong

dugc chi ¥ nghién ciru trong thoi gian gan day [87].
1.4.2. Dac tinh cua xa lach xoan

Xa lach xodn c¢6 mot ré cai co thé dai tdi 60-70 cm. Nhiéu ré& khac moc theo
chiéu ngang, co thé dai téi 10- 15 cm. Céc 1a phat trién khac nhau, tiy theo loai; dau
tién, mdt hoa thi 14 dugc phat trién, va sau nay, mot s6 loai cling phat trién mot dau
16ng 1o, it nhoi hon. L4 thuong c6 mau rat sdng dong: Xanh 14 cdy, d6 hodc vang.
Kich c& va hinh thirc cta 1a phat trién tiy thudc diéu kién canh tac. La c6 cudng
ngan, gip nép va cac canh co thé nhin hodc c6 hinh ring cua. Giai doan dau kéo dai
10-15 ngay, sau d6, cdy phat trién than ra hoa. Mot than cdy ra hoa rat cao, phan

nhanh va c6 mot cai mil voi hoa mau vang trén dinh ctia hoa. Than xa lach xuat hién
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sau 45- 65 ngay ké tir sau khi gieo hat va than c6 thé dat chiéu cao 1- 1,2 m. Nhiing
bong hoa duoc nhom lai trong hinh tru hinh trimg hodc hinh dng, nhé va mau vang.

Qua nho, loai qua bé va c6 mau trang bac, den hoac mau nau [88].

Xa lach xodn c6 thoi gian sinh trudong ngan, cé thé thu hoach sau khoang 7-
15 ngay va sau khoang 120 ngay, hat c6 thé dugc thu hoach. Xa lach xodn cé thé
duoc bao quén trong phong lanh, ¢ nhiét @6 0- 1 °C va do am 95%, cho dén 10- 12
ngdy. Xa lach c6 thé duoc tim thdy véi nhidu mau sac, kich ¢& va hinh thirc, tiy
thudc diéu kién canh tic duoc lya chon. Mac du d3 co nhiing hé théng phan loai
khac nhau dugc dé xut boi cac nhom nghién ciru khac nhau trong sudt nhiéu nam
[89- 91], tuy vay dén nay van chua c6 hé théng phan loai tiéu chuan hoa, do sy da
dang vé hinh thai va di truyén cao trong cac loai xa lach [86]. C6 thé tam chia séu
loai xa lach chinh dua trén hinh dang 14, kich thudc, két cau, hinh thanh dau va loai.
D6 1a (1) rau diép gion (var. Capitata L. nidus jnticri Helm), (2) rau diép bo (var.
capitata L. nidus tenerrima Helm), (3) rau diép romaine hodc cos (var. longifolia
Lam., var. romana Hort. in Bailey), (4) xa lach 14 hodc cat canh (var. acephala
Alef., syn. var. secalina Alef., syn. var. crispa L.), (5) xa lach than hoic cudng
(Asparagus) (var. angustana Irish ex Bremer, syn. var. asparagina Bailey, syn. L.

angustana Hort. In Vilm.), va (6) xa lach Latinh (khong c6 tén khoa hoc).

Xa lach xoan la loai thuc phém lanh manh, ¢6 ham luong dinh dudng cao vi
chira ham luong chat chong oxy hoéa cao (Vitamin A, C va E, carotenoid va
polyphenol), sit va canxi [92], folic acid va chat xo, anthocyanins va chét diép luc,
v6i anthocyanins c6 nhiéu hon trong cic giéng mau do. Xa lach thuong it calo va
chtra nhiéu chat xo, va 14 tuoi 1a ngudn cung cip nhiéu vitamin A va B- carotene

[88].

Xa lach xodn c6 tinh thich nghi cao do vay biéu hién kiéu hinh, hinh théi,
sinh 1y ctia chung ciing bi anh hudng dang ké boi cac diéu kién phat trién. Chung c6
thé nay mam thanh cong ngay ca trong diéu kién xir 1y trudc gieo trong bang NaCl,

CaCl,, H2O» va natri nitroprusside [93].
Céac diéu kién anh sang va nhiét d§ dugc coi 1a nhiing diéu kién tac dong

quan trong do1 voi sy phat trién cua xa lach xoan. Birc xa mat tro1i, dac bi¢t 1a anh

sang do song dai, 1a y€u to han ché cho sy ndy mam cua hat xa lach xoan [94].
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Nhiét d6 cao ciing anh hudng dén phytochromes, 13 chét truyén quang hoat
dong trén mau xanh lam va anh sang d6, gy nd 14, giam kha ning ndy mam va cic
van dé véi chu ky sinh trudng cia cdy. Xa lach xoan khong can nhiét do cao, chiu
rét tot. O 5- 10°C, hat ndy mam va cay bit diu dam chdi sau khi gieo 6-10 ngay. Xa
lach xoan chiu duoc nhiét do tir -5 dén -6 °C, néu n6 dang & giai doan hinh hoa thi
voi 5-6 14, va no cling co thé chju duoc nhiét do -2 va -3 °C trong giai doan hinh
thanh 14 va than. Nhiét d6 t6t nhat dé xa lach phat trién 1a khoang 16-20 °C (tuy
thudc vao vé cuong d6 anh sang), va nhiét d6 trong khoang tir 20 dén 22 °C 1a can
thiét dé than va hoa phat trién [93]. Trén 25 °C, mot so loai xa lach xoan khong nay

mam, 14 rung va dau bup khong hinh thanh twong tng.

Xa lach xodn can nhiéu anh sang, vi 4nh sang du s& anh huéng dén thoi ky
sinh truong cua cdy. Trong diéu kién ngay dai, xa lach xodn c6 thoi ky sinh dudng
ngan va hinh thanh than hoa trudc khi hinh thanh dau bup binh thudng. Trong diéu
kién nhu vay, hau hét cac loai hinh thanh hoa, than canh, va hoa dugc hinh thanh
trén dau bip cua ching, xép thanh chim hoa. Trong diéu kién ngay ngan (< 12 gio),
xa lach s& hinh thanh dau bup. pH qua acid can duoc han ché khi trong xa lach
xodn. Cac yéu to nhu P gép phan ddy nhanh qué trinh hinh thanh ré, trong khi K
thuc ddy su hinh thanh cac dau bup. Nitrate kich thich sy phat trién va ting san

luong trong trot [86].

Xa lach xodn can d6 4m cao (70- 80%), dac biét 1a trong qua trinh moc mam
va khi hinh thanh dau bap. Tuy nhién, ciing phai tranh d6 4m qua cao, vi dé dan dén
bénh tat. Xa lach xoan phai dugc thu hoach trong thoi tiét mat, nhung kho, vi néu

w6t 14 dé bi tré nén thay doi.
1.4.3. Bénh va sdu hai chinh trén xa lach xoan

Méi de doa 16n cho qua trinh hinh thanh va phét trién cta xa lach néi chung
13 Pythium spp. va Fusarium spp. [88, 94, 95]. Chiing xuat hién rat pho bién, dic
biét 1a trong cac lubng xa lach duoc gieo hat va trong trong nha kinh, noi c6 d6 am
clia moi trudng va/ hodc gia thé cao. Cac nAm gay hai ndy tin cong xa lach ngay tir
giai doan cdy con, khién ré chiing tr& nén do dén nau, trong khi 14 tr& nén vang; xa
lach bi bién mau va chét. Cac cdy bi anh hudng boéi Fusarium spp. khong thé hinh

thanh dau bap, mot khi phat hién bénh thi cay da yéu, néu cdy c6 bat ky mot vét ton
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thuong nao & ré thi bao tir ciia ndm hai s& c¢6 thé xaAm nhap vao bén trong ré va tir 46
nhan ban 1én nhanh chéng. Bén canh do, cic nghién ciru gan ddy ciing da cho thay
Xanthomonas spp. ciing 13 tac nhan chinh gay bénh trén 14 xa lach xoan véi cac vét
bénh dién hinh cta bénh ddm 14 do vi khuén. Cac vét bénh trén 14 khong déu, nho,

¢6 mau xanh nhat dén den va c6 duong kinh tir 2 dén 5 mm.

(A) (B)

Hinh 1.8. Biéu hién bénh trén xa lach do (A) Xanthomonas spp.
va (B) Fusarium spp.

(Nguon: [94,95])

Do vay, diéu quan trong la phai ngan chdn su nhiém va lay truyén cua vi

khuédn hodc vi rit trude khi chung xam nhap vao cay [96].
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CHUONG II. THUC NGHIEM

2.1. Hoa chit, nguyén li¢u, dung cu, thiét bi thue nghi¢m

2.1.1 Héa chdt, nguyén li¢u

Trong nghién ctru, cac hoa chat dugc stir dung nhu sau:

Bdng 2.1. Céc hoa chét duoc sir dung

STT | Tén hoéa chit — Hiang | Cong thirc | Hing Do tinh
cung cip hoa hoc cung cip khiét
1 Calcium phosphate | Ca(H2POs4), |  Sigma- >95%
monobasic Adrich
2 Potassium sulfate K2SOq4 Sigma- > 99%
Adrich
3 Ammonium nitrate NH4NO;3 Sigma- > 98%
Adrich
4 Hydrogen peroxide H>0, Sigma- > 34%
solution Adrich
5 Nude cit 2 1an duoc cung H>O
cap tir Trung tim Phan
tich — Vién Khoa hoc Vat
li¢u trng dung.
6 Binh khi nitrogen N2 Sovigaz 99,99%
7 Binh khi oxygen 0)) Sovigaz 99,99%
8 Binh air Sovigaz 99,99%
9 Binh khi argon Ar Sovigaz 99,99%

Céc nguyén liéu duoc st dung bao gom:

Hat xa lach xodn (Tén khoa hoc: Lactuca sativa L.) dugc thu thap, chon lya
cac hat dong déu, khong 1ép, mau nau dén nau den trong nong trai & Quan Cai

Ring, Tinh Can Tho, Viét Nam. Sau d6 hat duoc bao quan trong trong lo thuy tinh

t6i mau, c6 gbi hat am, dat ¢ nhiét d6 phong trude khi thi nghiém.
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Gia thé xo dira chua qua x 1y (cung cdp bdi cac nha vuon tai Tinh Bén Tre).

2.1.2. Thiét bi - Dung cu

Céc thiét bi, dung cu dugc st dung phuc vu cho nghién ctru bao gém:

Bang 2.2. Cac thiét bi, dung cu st dung

TT Tén thiét bi Théng s6
1 Ngudn phat plasma lanh Tan sb 1,5 kHz; dién ap 24 kV
2 May do pH, d6 dan dién, nhiét d¢6 | Hanna Instrments HI991300/
HI-99130 Romania
3 Thiét bi do dién tich 1a: CI- 202 CID Bio-Science, Inc./ My
4 May ly tam tdc do cao: 732 HK (Hermle/ Dirc)
5 Méy quang pho UV-1800, Shimadzu/ Nhat ban
6 Kinh hién vi dién tir quét S4800, Hitachi/ Nhat ban
7 Can dién tir 4 s6 1¢ DV214C (Ohaus/ My
8 | Kinh hién vi soi n6i SZX12, Olympus — Nhat ban
9 May cét nude 2 1an Aquatron A4000D  (Bibby  Scientific/
Anh
10 | Thiét bi do dong Current Monitor Model 4100
(Pearson Electronics, My)
11 | May hién song Oscilloscope GW Instek GDS-
1102-U (Instek/ Dai Loan)
12 Que do cao ap HVP-28HF (Pinteck/ Pai Loan
13 | Thiét bi do cong suét tiéu thy dién- | CAT II (Trung Quéc)
14 | Tu cdy vi sinh AHC-4D8 Esco/ Singapore
15 Céc dung cu thi nghiém nhu: Thude
do, cdc thuy tinh, dia petri, kep gap,
gidy loc, pipette...
16 | Cac bd kit phan tich chi ti€u hoa 1y
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cua nudc hoat hoa plasma: NO3
Sera test kit, Puc; H»0O,, Hanna
Instrments HI3844 test kit, Romania;
O3, Hanna Instrments HI38054 test

kit, Romania...

Hinh anh mot sd thiét bi do dac phuc vu trong nghién ctu dugc thé hién

trong hinh bén dudi:

a. Thiét bi do dién tich 1a b. Kinh hién vi soi ndi  c. Kinh hién vi dién tir quét

"

/1

d. Thiét bi do dong e. May hién song f. Que do cao ap
Hinh 2.1. Hinh anh mét so thiét bi tiéu biéu
2.2. Xay dung hé phat plasma theo 2 kiéu phéng va dic trung dién hoc ciia
chung
2.2.1. Nguén phdt plasma

Nguén phat plasma dugc thiét ké va ché tao tai Vién Khoa hoc Vit liéu ung

dung 14 dang ngudn xung cao ap co tan s6 1,5 kHz; dién ap 24 kV.
2.2.2. H¢ phdt plasma kiéu phong truc tiép (corona)

So do thiét 1ap hé phat plasma corona duoc trinh bay trong hinh 2.1 13 hé
phong tia plasma trong pha khi vao chét 16ng, duoc ché tao béi nhom nghién ciru
thudc Vién Khoa hoc Vat li¢u rng dung — Vién Han 1am Khoa hoc va cong nghé

Viét Nam:
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Ong thach anh —>

I CoRONA
=

bién cuc
kim loai

Bom dinh lugng

Binh chia Dién cuc kim loai

———— (v6 boc nhyra)

Hinh 2.2. So d6 thiét 1ap hé théng plasma corona

Hé thdng ngudn tao tia plasma cho phan tng dugc tich hop trong mot bd
ngudn phat dang ngudn xung cao ap co tan sd 1,5 kHz; dién ap 24 kV. Thiét ké hé
théng tao PAW bao gém 01 dién cuc kim loai dai 500 mm, dudng kinh 01 mm dat
cach mit nudc 12 mm. Voi cap khi co6 duong kinh ngoai 20 mm, duong kinh trong
16mm bao phu dién cuc bén trong. Khi vao va plasma dugc tao ra s€ theo duong
ong nay theo hudng tir trén xudng. Hon hop khi bao gdm Ar, N», Oz duge cung cap
vao thiét b tir dinh cua hé phan tng véi tong luu lwong khong dbi 1a 33 mL/phit.
bién cuc con lai bﬁng kim loai dai 150 mm, duong kinh 01 mm nam trong nudc,
dugc bao phu bén ngoai bang 1 dng nhua cach dién. May bom (P) dugc diéu chinh
Iru lugng nuédce dé tao ra dong chay co téc do 180 mL/ phat. Nude duge chia trong

coc thay tinh,
2.2.3. H¢ phdt plasma kiéu phong gidn tiép qua lop dién moi

So d6 thiét 1ap hé phat plasma gian tiép - DBD (Dielectric Barrier Discharge)
- dugc trinh bay trong hinh 2.2 1a dang ngugc lai v6i hé plasma & phan trén 1a kiéu
phong truc tiép plasma vao nudc, trong hé nay plasma dugc phong qua 16p dién moi
béng thach anh dugc tao bdi Vién Khoa hoc Vat li¢u ung dung — Vién Han lam

Khoa hoc va cong ngh¢ Viét Nam:


https://en.wikipedia.org/wiki/Dielectric_barrier_discharge
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) Khi vio
Ong thach anh [ e (E1)
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Bom dinh lugng

Binh chra <—

Hinh 2.3. So d6 thiét 1ap hé théng plasma DBD

Hé thong ngudn tao tia plasma cho phan tng duogc tich hop trong mot bd
ngudn phat dang ngudn xung cao ap c6 tan sb 1,5 kHz; dién ap 24 kV. Hé thong tao
PAW bao gom 01 6ng dong dai 300 mm, dudong kinh ngoai 20 mm, duong kinh
trong 10mm déng vai tro 1a dién cyc, nam bén trong, dong truc v4i 01 éng thach
anh c6 duong kinh ngoai 26 mm, duong kinh trong 22 mm, chiéu dai 11,3 cm. Bén
ngoai 6ng thach anh duoc quan 01 14 déng dai 120 mm, day 0.5 mm duoc si dung
lam dién cyc tht hai. Dé tao ra PAW, dung dich d3 dugc bom dinh luong (P) dua
vao tur day, chay doc theo bé mit bén ngoai dién cuc dé sau d6 duoc dan tro lai vé
phia binh thuy tinh thu gom. May bom (P) dugc diéu chinh luu lugng nude dé tao
ra dong chay c6 toc d6 180 mL/phut. Hon hop khi Ar, N2, O, dugc cung cip vao
thiét bi tir dinh cua hé phan tng véi tong luu lwong khong doi 1a 33 mL/ phut. Hon
hop khong khi va nuée cat di vao budng phan tng theo hudng tir trén xudng, di qua

ving plasma hoat dong, va hdn hop ra khoi hé phan tmg qua dng thoat.
2.2.4. Pdc trung dién hoc ciia hé thong phdt plasma
2.2.4.1 Gioi thiéu chung

Hé théng phat plasma 1a mot thiét bi dién dic biét, dac trung boi dién ap cao,

dong dién thip va tan s thay d6i theo yéu cau st dung. Cong sudt phong dién, 1a



-38-

thude do hiéu suat ciia hé théng phét plasma, duoc diéu chinh boi gi tri ctia dién ap
hoic dong dién, tuy thudc vao loai phong dién. Cac nghién ctru d3 chi ra ring cac
thong sé dién ap, cong suat va tin s6 phong dién xac dinh ning luong dau vao cia
plasma, 13 mot phan khéng thé tach roi cua viée thiét 14p plasma do d6 anh huéng

dang ké dén hiéu qua xir 1y cia PAW.
2.2.4.2. Phuwong phap do ddac trung dién cua hé phat plasma

Phuong phap bb tri cac thiét bi do dic trung dién cta hé phat plasma duoc bd

tri nhu hinh 2.3.

Cac thiét bi do bao gom: May hién séng (Oscilloscope GW Intek) nhiém vu
hién thi d6 thi cta tin hiéu thoi gian dién ap va cudng do sang. Thong tin dién ap
dugc chuyén doi thanh thong tin sd dé tai cdu trac thanh dang séng dugc hién thi
trén man hinh. Thiét bj do dong (Current Pearson Electronics) va que do cao ap

Pintek dugc dugc ndi tryc ti€p vao cac kénh trén may hién song.

(2)

Hinh 2.4. B6 tri cac thiét bi do cac dic trung dién hoc cua cac hé théng (1) Corona,

(2) DBD v6i (a) may hién séng oscilloscope (b) que do ap (c) que do dong

2.3. Ché tao va khao sat cac diic trung 1y héa ciia caic mau PAW
2.3.1. Kiéu phéng DBD

Thong s6 ¢é dinh: Toéc d6 dong khi tong, bom luu lwong, ngudn phat, tong

luong dung dich.

Thong s thay doi: Cac dong khi két hop.


https://www.tequipment.net/FlukeI310S.html
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2.3.2. Kiéu phong Corona

Thong s6 ¢ dinh: Téc do dong khi tong, bom luu lwong, ngudn phat, tong

lwong dung dich. Thong s thay doi: Cac dong khi két hop.
2.3.3. Khdo sdt ddic trung Iy héa ciia cdc méu PAW

Trong luan an nay, PAW dugc xac dinh cac dac trung hoa ly trén co s¢ cac

thong sb gdm: pH, d6 dan dién (EC), nhiét do, ion NOy, ion NOs~, H,O2 va ozone.
2.3.3.1. Gia tri pH

Gia tri pH dung dé xac dinh moi trudng ctia dung dich 14 tinh acid hay bazo
hay trung tinh. Gia tri pH duoc do bang thiét bi HI-99130 (Hanna Instrments
HI991300, Romania).

2.3.3.2. B dan dién

Do dan dién thé hién kha nang cho dong dién chay qua ctua dung dich. Sy
hién dién cua céc chat co trong PAW lién quan dén dén do dan dién. Trong nghién
cuu cua luan an nay, do dan dién cia PAW duoc do béng thiét bi HI-99130 (Hanna
Instrments HI9-91300, Romania).

2.3.3.3. Nong dé ion NOz, NOs

Nong dd cac ion co trong PAW dugc xdc dinh dua vao phan irng mau va

thang do da quy dinh san trong bo kit (NO5™ Sera test kit, Dirc).
2.3.3.4. Nong dé H>0:

Nong d6 H,0, duogc xac dinh bang phuong phap chuan (Hanna Instrments

HI-3844 test kit, Romania).
2.3.3.5. Nong dé O3 hoa tan

Nong d6 O; hoa tan dugc xac dinh biang phuong phap chuin (Hanna
Instrments HI-38054 test kit, Romania).

2.3.3.6. Nhiét do

Gia tr1 nhiét do0 duoc do béng thiét bi HI-99130 (Hanna Instrments
HI991300, Romania).



-40-

2.4. Ché tao cac mau chira H20, N, P, K, PAW va PAW két hop N, P, K

Ché tao mau H20: Trong mdi thi nghiém anh huéng cua H,O,, mot luong
H>0: dugc tinh toan véi ham luong thay doi tir 0 ppm dén 50 ppm pha trong nudc
cat, ding dé ngdm va tudi hat. Ky hiéu mau lan luot 13 HO, H10, H20, H30, H40,
H50. Tén mau dugc dat trén co so ghép tén H>O» va ham lugng di kém, vi du: H10,

vol “H” 1a H202, “10™ 1a 10 ppm.

Ché tao mau N, P, K: Trong mdi thi nghiém anh huéng cua N, P, K mdt
lugng N, P, K duogc tinh toan véi ham luong thay doi tir 0 ppm dén 200 ppm pha
trong nudc cit, dung dé ngam va tudi hat. Ky hi¢u mau 1an luot 14 N10, N50, N100,
N200 (véi N); P10, P50, P100, P200 (voi P) va K10, K50, K100, K200, (véi K).
Tén mau duoc dit trén co sé ghép tén khoang chat va ham luong di kém, vi du:

N10, véi “N” 1a Nitrogen, “10” 1 10 ppm.

Ché tao mau PAW: Mau nudc dugc dua vao bén trong hé théng bom dinh
luong chay doc theo bé mit bén ngoai dién cuc dé sau d6 dugc dan tro lai vé phia
binh thuy tinh thu gom. Trong mdi thi nghiém, mau nuéc cit duoc kich hoat bang
plasma trong 5, 10, 15, 20, 25 va 30 phut. Ky hi¢u mau 1an luot 1a PAW-5, PAW-
10, PAW-15, PAW-20, PAW-25, PAW-30.

Ché tao miu PAW két hop N, P, K: Mau PAW véi thoi gian hoat hoa thich
hop voi yéu ciu nghién ctru s€¢ dugc bod sung luong khoang chit N hodc P hodc K ¢6
ham luong tir 0 ppm dén 200 ppp, ding dé ngam va bod sung hat. Ky hiéu mau lan
lugt 1a PN20, PN40, PN60, PN80, PN100, PN200, (d¢6i v6i N pha trong PAW);
PP20, PP40, PP60, PP80, PP100, PP200 (dbi véi P pha trong PAW); PK20, PK40,
PK600, PK800, PK 100, PK20 (d6i v6i K pha trong PAW). Miu ddi chimg, ky hiéu:
Ctrl, 12 mau nudce cat. Tén mau duoc dit trén co s& viét tit cua khoang chit va ham
lugng, vi du: PN20, véi “P” 1a nudc hoat hoa plasma, “N” 1a khoang chat cua

Nitrogen va “20” 1a ham luong 20 ppm.

2.5. Thong so0 danh gia qua trinh ndy mam va sinh truwéng giai doan dau cia xa

lach xoan

2.5.1. Thong sé danh gid qud trinh ndy mam
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2.5.1.1. Trong luong nghin hat

Trong lugng nghin hat 1a khoi lugng tinh bé’mg gram cua 1.000 hat vé1 don vi

12 gam, cho biét so bo chit lwgng hat, danh gia kha ning hit nuée cua hat.

Cach thuc hién: Cac mau khao sat gém 100 hat duoc can béng can phan tich
& cac diéu kién mau khac nhau. Sau 2 gid ldy mdi mau 100 hat ra dé trén gidy loc
cho thidm hét phén nudc dong lai bén ngoai vo hat sau d6 can lai. Thi nghiém dugc
lap lai 4 lan. Tur trong luong 100 hat tinh ra trong luong nghin hat [97]
2.5.1.2. Chiéu dai phéi

Chiéu dai ctia phoi biéu thi gian tiép téc d6 phat trién cua hat

Cac mau dung dich khao sat vira dugc tao ra dugc sit dung ngay. Hat giéng
cua xa lach xodn dugc ngam trong dung dich thi nghiém trong 2 gi¢, 3 mL tung
mau PAW duoc rét vao cac dia petri co chira sin hat giéng. Sau 2 gid ngam, hat
gidng F1 dugc iy ra gieo vao cac dia petri chira gidy loc Whatman #1 (87 g/m?) da
dugce lam am bang 01 mL miu dung dich khao sat (cung loai voi lic ngam hat).
MGdi dia petri chtra 20 hat gidng xép theo hang dé d& quan sat va theo ddi. Céac dia
chtra hat gidng di gieo duoc dat trong diéu kién 30 °C + 2 °C, chu ky 16 gio sang/ 8
gid t6i, dd am twong dbi 80% va cudng do anh sang 1 1.500 lux. Viéc quan sat, do
dat, danh gia chiéu dai phoi dugc thuc hién vao cac khoang thoi gian 8 gio, 24 gio
sau khi dat hat vao dia. St dung kinh hién vi soi n6i: SZX12 (Olympus — Nhat ban)

dé quan sat danh gia sy thay doi ctia phoi.
2.5.1.3. Ti 1é nay mam hat

Céc tac dong khac nhau cia PAW dbi véi su phat trién cua thuc vat bi chi
phéi boi nhiéu yéu t két hop khac nhau nhu loai thyc vat, kiéu plasma, thdi gian xir

1y, chat lugng nudc, diéu kién thi nghiém

Ngam hat bing cac miu dung dich di dugc chuan bi sén trong cac dia petri
(01 mau nudc/ dia). Sau 02 gid dem gieo hat trén dia petri c6 chua gidy loc da duoc
lam am bang 03 mL céc loai dung dich thi nghiém twong tng (20 hat/ dia). Céac dia
dugc dé ¢ nhiét do 30 °C + 2 °C, diéu kién chiéu sang 16 gid sang/ 8 gio toi. Thi
nghiém v&i 04 1an 13p lai, mdi 1an 20 hat. Ti 16 nay mam (Rg) sau 24 gid (Hat nay
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mam dugc xac dinh khi & kéo dai khoi phoi khoang 01 mm) dugc tinh theo cong

thirc:

Rg (%) = S6 hat nay mam / Tong sb hat gieo (2.1)
2.5.2. Théng sé ddnh gid qud trinh sinh truwéng giai doan diu
2.5.2.1. Chiéu cao than va chiéu dai ré

Than cady dan truyén nudc va mudi khodng hoa tan tir ré 1én va chat hitu co
tor 14 xuong. Ré 1a co quan sinh dudng cua thyc vat, hit nude va mudi khoang hoa
tan cung cap cho cdy. O mdt so loai thyc vat, ré va than 13 co quan du trit chat dinh

dudng cho cay.

Céch thuc hién: Po chiéu dai than va ré vao ngay thir 05 sau khi gieo. Chiéu
dai than duoc xac dinh 13 chiéu dai tir gbc cdy dén dinh cta chiéc 14 cao nhit, va

chiéu dai ré dugc dinh nghia 14 chiéu dai tir gbc cay dén dinh cua ré dai nhat.
2.5.2.2. Ham luong diép luc (Chlorophyll)

Ngoai dién tich 14, ham luong diép luc 13 thanh phan chi yéu quyét dinh toc
d6 quang hop va san sinh chat kho; n6 cling dong vai trd nhu mot chat chi thi quang
hop, duy tri sy sdng cua thuc vat va tao ra oxy va chéat dinh dudng trong néng

nghiép.

Céch thyc hién: Ham luong chlorophyll a va b duoc do bang phuong phéap da
duoc Lichtenthaler va Wellburn cong b6 [98]. Ham lugng diép luc trong 14 duoc
danh gia thong qua ham luong chlorophyll a va b phuong phap phan tich quang phd
hap phu ctia dich 1a. Tong lugng chat diép luc dugc chiét xuat tir 1 g mé 14 tuoi, thu
dugc vao ngay thir 7, cho vao mét chai Duran chira 50 ml axeton (70% thé tich) va
dé trong khu vuc tbi trong 24 gid. Sau d6, hon hop dugce loc bang gidy loc
Whatman #1 (87 g/ m?). Phd hap thu cta diép luc a (Ca) va diép luc b (Cb) ¢ budc
song 645 nm va 662 nm dugc do bing may quang phd c6 d6 phan giai cao
Shimadzu UV- 1800. Ham luong (tinh bang pg/mL) ctia chiét xuat thyc vat Ca va
Cb duoc tinh bang cach sir dung cac hé sb hap thu cu thé trong cong thic sau day,
trong d6 Ags2 va Asas 1a do hép thu cua cac gia tri di€p luc duoc do tuwong iing ¢ 662

nm va 645 nm.
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Chlorophyll a = (11,75*Ass2 — 2,35* Acas) (2.2)
Chlorophyll b = (18,61*Ae4s — 3,96* Ass2) (2.3)
Téng ham lugng diép luc duogc biéu thi nhu sau:

Téng Chlorophyll = 8.02 Ass; + 20.2 Asss (2.4)

Phén tich théng ké dir liéu duoc biéu thi bang gid tri trung binh + d6 léch

chuén (SD) cta cac phép do duogc thuc hién trén 4 thi nghiém lip lai.
2.5.2.3. Ti l¢ trong luong kho/ twoi

Trong luong kho/ tuoi dai dién cho luong sinh khdi duge cdy xanh tao ra.
Chat kho ciia rau bao gdm cac phan tir sinh hoc (Lipid, protein va carbohydrate),
khoang chét, vitamin va cac chit dinh dudng thuc vat, ngoai trir nude. Do do, mbi
quan hé giita trong lugng kho va trong luong tuoi cia 14 cho thay co bao nhiéu chat

hitu co (cacbon) dugc tich liiy trong cay.

Céch thyc hién: Cay sau 07 ngay gieo duoc mang di do khoi lugng. Trong
luong twoi dugc xac dinh bang khéi luong cay con (bao gom ca 14, than, r8) da duoc
tham kho bang gidy loc va can bang can phan tich (g). Sau khi can, cic ciy nay
dugc sdy ¢ nhiét d6 150 °C sau 02 gid ha xudng 80 °C, can lai cho dén khi trong
lugng khong doi. Khéi luong nay ciing 1a trong lugng kho ciia cay con (g). Tir 02
két qua vura can, tinh ti 1€ trong luong khd/ trong lugng tuoi. Thi nghiém 1ap lai 04

lan, mdi lan 15 cay mam.
2.5.2.4. Di¢n tich la

Di¢n tich 1a ¢6 tuong quan chat ché vdi ham lugng di¢p luc. Tang dién tich
1a hap thy anh sang 1a ting cuong do quang hop dan dén tang tich lily chat hitu co

trong cdy, ting ning suat ciy trong.

Céch thyc hién: Dién tich 14, thu dugc ¢ ngay th 7, duoc do bang may do
dién tich 14 CI- 202. Vi dién tich ctia mdi 14 khac nhau, nén do dién tich cua 10 1a

trong 1 nghiém thtrc, sau do tinh trung binh.

Cong thuec tinh dién la:
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a) +a+...+0ap ZG
n n

0=
(2.5)

Trong do:
a : S6 trung binh cong
ai; a2; ... an : SO hang trong day sb

n : SO cac soO hang

2.5.2.5. Anh hinh thdi

Anh hinh thai dugc chup bén trong budng kin, nén mau den hoic tring, bang

may anh Nikon Coolpix $9100 tai cac thoi diém theo ddi mau cdy con.

2.6. Khao sat anh huwéng cia H,O2, N, P, K déi véi qua trinh nay mam va sinh

trwéng ban dau caa xa lach xoan

Pé khao sat qué trinh ndy mam cua xa lach xodn duéi anh hudng ciua H0»
va khoang chit N, P, K v6i cac ham luong chon lya, cic thong $6: Trong lugng
nghin hat, chiéu dai phoi, ti 1€ nay mam hat duoc thuc hién nhu trong muc 2.5.1.

Thi nghiém duoc 1ap lai 04 1an, mdi 1an 20 hat trong cung 01 diéu kién thi nghiém.

Pé khao sat su sinh truong dudi anh hudng ciia HoO2 va khoang chit N, P, K
véi cac ham luong chon lya, cac thong s6: Chiéu cao than va chiéu dai ré, diép luc,

ti I¢ trong lugng khé/ tuoi thyc hién nhu trong muc 2.5.2.

2.7. Khio sat anh huéng ciia PAW va PAW két hop véi cac khoang da hrong

N, P, K cho qu4 trinh niy mam va sinh truwéng

Dé khao sat qua trinh nay mam trong giai doan dau cta xa lach xodn dudi
anh hudéng cua PAW va PAW két hop véi cac khoang da luong N, P, K v6i cac ham

lwong chon lua, cac thong sd: Trong lwong nghin hat, chiéu dai phoi, ti 1& ndy mam
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hat duogc thuc hién nhu trong muc 2.5.1. Thi nghiém dugc 1ap lai 0 14n, mdi lan 20

hat trong cung 01 diéu kién thi nghiém.

Dé khao sat sy sinh trudng dudi anh huéng cia PAW va PAW két hop véi
cac khoang da lugng N, P, K v61 cac ham luong chon lya, cac thong s6: Chiéu cao
than va chiéu dai ré, diép luc, ti 1€ trong luwong khd/ tuoi thyc hién nhu trong muc

2.5.2.
2.8. Khao sat kha ning khang khuén, khing nim

Trong nghién ctru nay, kha ning khang khuan, khang nim cia cac mau duoc
danh gia thong qua 02 phuong phap 1a xac dinh ham luong tc ché tbi thiéu
(Minimum inhibitory concentration - MIC) va phuong phép do duong kinh vong
khang khuén [182]. Cac chung vi sinh dugc str dung tir ngudn ching cta Vién Khoa
hoc Vit liéu tng dung, mdi truong nudi cdy MHA (Mueller Hinton Agar) cho
Xanthomonas spp. va PDA (Potato Dextrose Agar) cho Fusarium spp. Diéu kién
nudi cay: U ¢ dinh trong tu 4m 32°C, thoi gian 24 — 48 gio.

2.8.1. Phwong phdp xdc dinh nong dg irc ché téi thiéu (MIC)

Véi khuan Xanthomonas spp.: Dung pipet hut 0,9 mL mau dung dich chuan
bi va 0,1 ml dung dich khuin Xanthomonas sp. vao eppendorf. Lic déu eppendorf
bang may vortex trong 1 phat. Dung pipet hat 0,1 ml hdn hop tir eppendorf trai 1én
dia thach. Cac dia thach dugc Gp nguoc va  trong ti 4m 32 °C. Sau 24 gio, thuc
hién dém s6 khuan lac xuat hién trén dia thach. Diém MIC dugc xé4c dinh 1a nuéc

hoat hoa plasma & thdi gian ngan nhat c6 sé khuan lac xuét hién 1 dudi 03.

Véi ndm Fusarium spp.: Nong d6 wc ché téi thiéu dugc thuc hién bang
phuong phép pha loing. MIC dugc xac dinh 12 PAW ¢ thoi gian ngan nhat khong
¢6 vi ndm phat trién.

2.8.2. Phwong phdp do dwong kinh vong khdng khudn

Huat 100 pL dich chtra vi sinh vat (Xanthomonas spp. hoac Fusarium spp.)

vao timg dia petri, dung que ciy trang trai déu dich chira vi sinh vat. Sau dé tao

nhimg giéng nho bang dung cu tao giéng, tiép theo hut 0,15 mL dung dich tao bai

plasma lanh & cac thoi gian khac nhau vao timg giéng va dé yén 15 phit cho dung
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dich thir nghiém khuéch tan trén moi truong thach. U cac dia petri & nhiét @6 32 °C,

do vong khang khuan xuit hién trén dia thach sau 24 gio.

Kha nang khang khuén cua dung dich tao bdi plasma lanh dugc xac dinh dya

vao duong kinh vong khang khudn (AD) xuat hién xung quanh 15 thach.
AD=D-d (2.6)
D: Puong kinh vong v6 khuan (mm)
d: Puong kinh 16 thach (mm)
2.9. Tinh toan va xir Iy s6 liéu

S6 liéu duoc thu thap, tong hop trén phan mém Microsoft® Excel® 2019
MSO (16.0.14131.20278) 32 bit. Dir liéu duoc phan tich théng ké bang SPSS 17.0
cho Windows (SPSS, Chicago, IL). P9 1éch chuan duoc tinh todn va phén tich dé
xac dinh su khac biét nho nhit c6 ¥ nghia giita cic phuong phap xt Iy v6i muc ¥
nghia p < 0,05. Tét ca cac dit liéu 1a gia tri trung binh cua 4 lan lip lai (n = 4) va céc
sai sO (£SE). Trong cung 1 hang/ cot gia tri ¢6 cac mau tu theo sau khac nhau thi

chi su khac biét co y nghia thong ké (p < 0,05) theo phép thir Duncan.
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CHUONG 3. KET QUA VA THAO LUAN
3.1. Danh gia vé dic trung dién hoc ciia hé plasma

Trong luan an nay, hé thong phat plasma bao gdm hai phan: Lo phan tng
(reactor) va ngudn phat cung cip plasma véi dién 4p cb dinh 1a 24 kV, tan sb 1,5
kHz. V6i hé trén, dic trung dién hoc cta plasma duoc danh gia bang cach phan tich
trén may hién song theo ddi qua trinh phong plasma trén reactor theo thoi gian. Két

qua vé dic trung di¢n hoc cia hé plasma duoc chi ra ¢ hinh 3.1

35 0,04

75 T 0.03

15 i 0,02 -
= + 0,01 £
< 5 T et
oy * 0,00 2
g - e
o) EE -0,01 _g

-15 T 0,02

25 5? -0,03

—V(kV) —I(mA) ¥

-35 - -0,04
0 0.05 0.10  0.15 020 025 030 035 0.40

Thoi gian (uS)
Hinh 3.1. Dac trung dién &p va dong dién ctia hé phong plasma lanh dugc sur dung

Tir hinh 3.1 cho thdy, tia plasma phong theo dang xung, v6i dién ap mdi
xung cao nhat 1a 24 kV va dong dién dat gié tri twong tmg 0,038 mA cho mdi xung.
Trén co s¢ xac dinh dién ap va dong di¢én, chung ta co thé tinh dugc cong suét tiéu

thu cta hé plasma.

Hinh 3.2 chi ra cong sut tirc thoi va ning luong trong mot xung dyua vao
dién ap va dong dién tinh toan duoc tir hinh 3.1. Két qua cho thidy mic du cong suit
tirc thoi cua dinh xung 1a 401,5 kW nhung niing lugng tao ra trén mdi xung chi dat

31,3 mJ/ xung.
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Hinh 3.2. Cong suét tirc thoi va nang lugng cia hé plasma lanh duoc sir dung

Cong suat tiéu thu dién cta hé plasma kha thap, duoc tinh theo cong thirc

sau:
P(W) =E xung. f
véi £ Tan s cua thiét bi (1,5 kHz)
E xung =31.3 mJ

Vay cong suit tiéu thu ciia hé thong phong plasma tinh theo 1y thuyét trén 1a
47 W. Két qua tuong tu ciing duoc chi ra khi sir dung thiét bi do cong suét tiéu thu

CAT II dé kiém tra thuc té cong suét tiéu thu dién.

3.2. Mobi quan hé giira tinh chit Iy héa ciia miu nwéc va kiéu phéng
3.2.1. GiatripH

Trong nghién ciru ndy, tinh acid ctia mau nudc duge xac dinh thong qua viée
do gia tri pH. Su thay ddi gid tri pH ctia PAW theo thoi gian xu 1y trong 30 phut

cho mau don khi va kiéu phong khac nhau dugc chi ra ¢ hinh 3.3.

Cho truong hop kiéu phong plasma corona, véi tat ca cac mau c6 dau vao 1a

don khi khac nhau déu chi ra gia tri pH c6 xu hudng giam theo thoi gian. Theo do,
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thong sd ndy c6 gia tri giam manh trong khoang 10 phat du tién, giam manh nhat
v&i mau 6 khi dau vao chtra N, tir doi ching 6,9 xuéng 5,85, ké dén 1a mau co6 khi
dau vao chira Oz va Ar, theo thtr tu 14 6,3 va 6,59. Diéu nay co thé duogc 1y giai do
trong truong hop mau c6 khi dau vao 13 N ¢6 su hinh thanh cta hop chit mang tinh
acid ctia N nhiéu hon cac hop chét con lai. Nghién ctru cia P. Lukes va cong sy
cling cho 1y giai twong tu [11]. Sau 10 phut, gia tri pH cta tit ca cac mau déu ¢ xu
huéng tiép tuc giam nhe khéng dang ké. Piéu nay cho thay, cac hop chat cé tinh
acid trong mau nuéc duoc hip thu gan gia tri bio hoa. Két qua nay ciing phu hop

voi  nghién cuu  khac cua L. Brisset va cong su [17].

,
6.5
Z s RAREEE S " SR
=55
N 5
4,5
0 5 10 15 20 25 30

Thoi gian xtt Iy (pht)

-0 -N2 Corona N2 DBD A - 02 Corona
02 DBD - -Ar Corona —&—Ar DBD

Hinh 3.3. Gia tri pH cia PAW véi kiéu phong va thoi gian xir Iy khac nhau cho
don khi

Cho trudng hop kiéu phéng plasma DBD, két qua ciing twong tu nhu truong
hop plasma corona, véi tat ca cac mau co dau vao la don khi khac nhau déu chi ra
gia tri pH ¢6 xu hudng giam nhe trong 10 phut dau tién, giam manh nhét véi miu co
khi dau vao chira N, tir dbi chting 6,9 Xuéng 6,2, ké dén 13 mau c6 khi dau vao chia
02 va Ar két qua gan nhu tuong ty nhau, theo tht tu 13 6,63 va 6,67. Sau 10 phit,
xu hudng giam nhe dén dan 6n dinh van tiép tuc dién ra trong 30 phut khao sat. Xu
hudng nay ciing tuong tu nhu khao sat trong nghién ctu cua K. Oehmigen va cong
su [5], R. Ma va cong su [98]. Ciing nhu trudong hop kiéu phong plasma corona,
v6i mau c6 khi dau vao 1a N, do két qua ciia sy hinh thanh va phan ung ctia cac ion

trong dung dich mang tinh acid trong nudc ciia N nhiéu hon cac hop chit con lai,
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dan dén gia trj pH bi giam dan va giam nhiéu nhat. Nghién ctru cta P. Bruggeman

va cong su ciing cho thdy két qua twong tw [99].

So sanh ¢ 2 truong hop, gia tri pH cla cac mau trong cung thoi gian phong
ludn cho gia tri thip ¢ truong hop plasma corona. That vay, v6i kiéu phong plasma
corona, sy hinh thanh & ndng do cao cac hop chit chira acid 1a do kha ning phong
plasma truc tiép giita pha rin va 16ng, trong khi voi kiéu phéng gian tiép qua 16p
dién moi cua plasma DBD s& hinh thanh mat do cac hop chat thap hon. Két qua
cling phu hop v6i nghién ctru khac [3, 100].

Gia tri pH khi thay doi ti 16 phdi tron cac don khi khac nhau ciing duoc
nghién ctru va danh gia. Hinh 3.4 bén dudi biéu dién gid tri pH ciia PAW véi thoi
gian xtr 1y thay doi tir 5 dén 30 phut cho mau hdn hop khi va ti 1 phdi tron khac

nhau theo thoi gian.

7
6,5
£
5
5
4,5
CTRL PAW-5 PAW-10 PAW-15 PAW-20 PAW-25 PAW-30
Thoi gian xtt Iy (pht)
=¥= 02:N2(1:9) Corona === (02-N2(1:9) DBD
02:N2 (1:4) Corona 02:N2(14) DBD
== (2:N2 (1:1) Corona == 02:N2 (1:1) DED
=0 -02:N2:Ar (1:4:5) Corona == 02:N2:Ar (1:4:5) DBD

Hinh 3.4. Gié tri pH cia PAW v6i kiéu phong va thoi gian xir Iy khac nhau cho hdn
hop khi

Déi v6i cac mau duogce tao nén bai su két hop cua 2 kiéu phong, trong truong
hop méu c6 khong khi, khéng c6 sy xuat hién cia Ar, xu hudng giam manh van
dién ra trong 10 phut dau tién, sau d6 tiép tuc giam nhe khi thoi gian ting dan 1én.

Viéc giam gia tri pH c6 thé do cac hop chat tao acid nhu nitrite, nitrate duoc sinh ra,
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lam thay d6i pH trong qua trinh hinh thanh PAW. Khi ham lugng cac hop chéat duoc
sinh ra nay cang cao, cang lam gia tri pH giam. Diéu nay ciing dwoc 1y giai twong tu

nhu nghién ctru cua J.L. Brisset va cong sy [13].

Véi cac mau c6 ti 1& gitta No/ Oz thay doi, ¢ tat ca cac miu déu cho thay su
khac biét khong nhiéu. Tuy nhién, khi bd sung argon vao véi ti 16 O2:Na:Ar = 1:4:5
cho thiy su khac biét dang ké. Didu nay c6 thé 1y giai boi sy o6 mit cia argon khi
phdi tron vao hdn hop khi duoc tao ra béi N2 va O lam tang kha nang phéong dién,
ting cudng su ion hoéa phan tir theo dudng cong Paschen trong 1y thuyét plasma
(hinh 3.5). Nhan dinh nay ciling phu hgp vé1i cac nguyén ctru cua nhom B. Chiad
[101], W. Helmar W. [102].

Hinh 3.5. Pudng cong Friedrich Paschen cho mét s6 khi
(Nguon: S. Das, [103])

Tir cac két qua cho thay véi 2 kiéu phong, dé hinh thanh PAW, gié tri pH ¢6
xu huéng giam khi ting thoi gian xtr 1y. Viéc giam gia tri pH lién quan dén sy hinh
thanh cac hop chét co tinh acid trong PAW (H20a, ozone hoa tan va acid HNOx)
duoc sinh ra tir cac kiéu thiét ké plasma (DBD, corona...), dién &p va dong dién, khi
dau vao.

3.2.2. Nong dp EC va nhiét dj

Gia tri EC ctia cac mau PAW vé6i thoi gian xir 1y khac nhau cho don khi va

hdn hop khi cling dugc phan tich, do dac trong luan 4n. Hinh 3.6 biéu dién néng do

EC ctia cac mau PAW véi thoi gian xir 1y khac nhau cho don khi trong khi hinh 3.7
cho hén hop khi.
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O ca 2 hinh déu cho thay xu hudng, gia tri EC cua tat ca cac miu déu ting
dan. Ngoai trir 5 phat dau tién, d6 dan dién ting tuyén tinh khi ting thoi gian kich
hoat plasma trong pham vi bao gdm cac gié tri tir 5 dén 22 pS/ cm twong tng véi 10
va 30 phat. Do din cao nhit phu hop voi d6 pH thap nhét cho chinh né, vi ca hai
thong sd nay twong quan voi nhau. Piéu ndy ciing phi hop voi nghién ctru cia

Lukes va cong su [11].

30

— — ] o]
< n ] h

Nong d6 EC (uS/cm)

N

=
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02 DBD - © - Ar Corona —&— Ar DBD

Hinh 3.6. Nong d6 EC cia PAW theo thoi gian cho don khi

Nhu vay, nghién ctru di cho thay phan 16n cia su gia ting do dan dién c6 thé
1a sy gia ting vé& ham luong hodc thanh phan ctia cac hop chat ¢ trong nude. Nhan
dinh nay ciing twong dong véi mot sb nghién ciru ciia nhom Y. Tian [7], Lukes [11].
Tuy vay, tir két qua nghién ciru cho thdy, theo thoi gian, trong 10 phat dau tién, gia
tri pH ¢ phan 3.2.1 giam manh (twong (mg viéc ting manh cua gia tri EC), sau d6 c6
xu hudéng giam nhe; trong khi dbi véi gia tri EC, xu huéng ting manh van dién ra,
cho thiy c6 kha ning bén canh cac hop chit mang tinh acid dugc sinh ra trong
PAW theo thoi gian, van con c6 su xuat hién ctia cac hop chat khac khong mang
tinh acid duoc sinh ra. Két qua nay ciing twong dong voi cac nghién ciru vé do din

va gié tri pH cua PAW [10,11,17].
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Hinh 3.7. Nong do EC cta PAW theo thoi gian cho hdn hop khi

Vé thong sb nhiét d6 cia mau PAW: Két qua nghién ciru cho thay nhiét do
clia cac miu déu ting nhe trong 30 phut xir 1y bang plasma (4 °C). Piéu nay cho
thiy hé thong tao plasma trong trudng hop nay 1a phu hop dé sir dung trong linh vure
khoa hoc su séng, dac biét 1a nghién ctru vé nong nghi¢p, noi nhiét do 1a mot thong
s6 nhay cam. Trong cong bb ctia nhom L. Wang [104], J. Li [105] ciing cho thiy

nhan dinh tuong ty vé nhiét d6 cua hé phat plasma phuc vu cho ndng nghiép.
3.2.3. Cacion NOs, NOz, H>0:, O3

Trong nghién ctru nay, ham lugng cua céc ion nhu NO2", NO3™ va cac phén tir
H>0, O3 ctia cic mau PAW duoc tao ra trong 30 phut voi diéu kién don khi va hon

hop khi cling dugc nghién curu.

Bi€u do bi€u dién ham luong ion NOy", NO;3™ cua cac mau PAW trong cac

diéu kién thi nghiém dugc chi ra trong hinh 3.8 dén 3.11
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Hinh 3.8. Nong do NO5™ ciia PAW theo thoi gian cho don khi
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Hinh 3.9. Nong d6 NOs™ ctia PAW theo thoi gian cho hdn hop khi
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Hinh 3.10. Nong d6 NOy ciia PAW theo thoi gian cho don khi

Hinh 3.8 dén 3.11 déu cho thay ca hai ion NO>, NO5™ déu ting theo thoi gian
xtr 1y trong 30 phat. Tuy nhién ham lwong NO3™ ludn cao hon NO;™ trong tit ca céc
truong hop. Ham lugng NO2™ thap c6 thé duoc giai thich 1a do qua trinh chuyén hoa
NO; thanh NOs;™ trong mdi trudong mang tinh oxy hda. Nghién ctru ctia nhém M.J.
Traylor ciing da cho thay diéu twong tu [106]. Khi bo sung argon vai ti 18 1:1 so voi
cac khi dau vao khac, ham lugng NOs™ chi ra sy gia ting dang ké, gip 2 dén 3 1an so

v&1 cac mau c¢o dau vao chi don thuan la khong khi.

Bén canh cac ham lugng ion NOy", NO3™ duoc khdo sat trong cac diéu kién
khac nhau, viéc hinh thanh H2O», O3 cho cdc mau PAW trong cic diéu kién thi

nghiém cling dugc chi ra trong hinh 3.12 va 3.13.

Nhu thé hién trong biéu d6 3.12 va 3.13, ham lugng cia H202 ¢6 xu hudng
twong tu nhu cia NOs™ khi thoi gian xtr Iy plasma ting 1én: Tir 0 mg/L trong mau
d6i chimg 1én gia tri cao nhat gan 90 mg/L & lan xir Iy plasma véi thoi gian 30 phut.
Sy hinh thanh H,O, trong nuéc chi yéu bt ngudn tir phan Gmg giita hoi 4m trong

khong khi hodc nudc trong dich vi tac nhan oxi héa nhu O va OH'.
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Hinh 3.12. Nong d6 H,O» ctia PAW theo thoi gian cho don khi
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Hinh 3.13. Nong d6 H202 cia PAW theo thoi gian cho hdn hop khi

Véi thong sé luong ozon hoa tan trong mau cho thay c6 su khac biét khong
nhiéu. Piéu nay cho thay ozon hoa tan hap thy it trong nudc. Ham luong do duoc
cao nhat ciia ozon hoa tan cho cac mau khong vuot qua 0,4 mg/L trong 30 phut xtr

Iy dugc thé hién trong bang bén dudi.

Bang 3.1. Bang gia tri ham lugng ozone hoa tan cia PAW theo thoi gian

Thoi Ham lugng ozone hoa tan (mg/L)

gian 02:N 02:N 02:N

hqat 22 a2 > 02:Na:Ar
hoa Na 0, Ar (1:9) (1:4) (1:1) (1:4:5)
(phut)

Cor DBD | Cor DBD | Cor DBD | Cor DBD | Cor DBD | Cor DBD | Cor DBD

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0] 0,1 0 0 0 0} 01 0,1} 0,1
10 0 0} 01] 0,1} 0,1 0 0,1] 0,1/ 0,1 0} 01} 01| 01| 0,1
15 0 60,01}01401}01}01(f60,21}01}|0,1}0,1} 0,1/ 0,2] 0,1
20| 0,1 0y01},020101}01(60,21}01}| 0,102} 0,1 0,2] 0,1

2501010250201 02| 01|01 02]01]|¢0,2] 0,1 03| 0,2

3|(01}01f03503|01(02|02|0,1|02|601]|¢0,2] 0,1 04| 0,2

Ghi chua: “Cor” kiéu phong plasma Corona “DBD” kiéu phong plasma DBD
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3.3.  Co so lwa chon cic mau PAW dinh huéng iting dung cho nghién ciru

Trong nong nghiép, véi dbi twong nghién ciru 1a xa lach xoan, day 1a loai rau
c6 tinh thich nghi cao do vAy biéu hién kiéu hinh, hinh thai, sinh 1y cua ching ciing
bi anh huéng dang ké boi cac didu kién phat trién [89- 91]. Bén canh diéu kién anh
sang, do am, cac yéu td nhiét do, dinh dudng (cac chit duge thém vao tir bén
ngoai), pH duoc coi 1a nhitg diéu kién tac dong quan trong ddi v6i su phat trién

cua xa lach xodn [91].

Nhu dd dé cép trong phan tong quan, xa lach xodn phat trién & ngudng pH
trung tinh tir 5,5- 6,5. O pH thép thi sy sinh trudng va phat trién cta xa lach xoan bi
tac dong manh. Bén canh d6, cic yéu to dinh dudng nhu cac khoang da lugng
phosphorus gdp phan ddy nhanh qué trinh hinh thanh ré, potassium thiic day su hinh
thanh cac dau bup, trong khi nitrate kich thich su phat trién va ting san lugng trong

trot [86].

Trén co s& cac nghién curu va gia tri thue nghiém so b véi cac két qua khao

sat trén 02 hé théng tao PAW cho thay:

e Danh gid vé nhiét do: Ngudng nhiét do do dat dugc trong thuc té gitra hé
plasma DBD va plasma corona cho thdy nhiét d6 phat sinh trong hé thong

DBD khong thay d6i, chénh 1éch nhiéu so v&i nhiét @6 méi trudng.

e Danh gia vé gia tri NOs,, NOy, H202: Céc thong s6 ndy cia cac mau nude
duoc tao ra tir 2 kiéu phong déu phu hop cho cac nghién ctru sau hon cua

luan an.

e Danh gia vé gia tri pH: O 2 kiéu phong plasma trong nuée déu tao ra cac hop
chét mang tinh acid, nhiéu nhét cho kiéu phéng corona. Sy hién dién cua
argon véi ti 18 50% (con lai 1a N2 va O2), gia tri pH téi da sau 30 phut cho 2
kiéu phong plasma corona va plasma DBD lan luot 12 4.68 va 5.21, so véi

d6i ching 13 6,9.

e Danh gia vé thanh phan va ti 1¢ khi phdi tron: Nhin chung cho truong hop
DBD, hén hgp khi 1a air va hdn hgp air: argon (O2, N2 va Ar véitilé 1, 4, 5
theo thir t twong tng) déu phu hop cho nghién ctru ké tiép.
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Tir cac danh gia trén cho thay kiéu phéng plasma DBD la pht hop hon cho

cac nghién ctru ti€p theo cua luan an.

3.4. Khao sat anh hwéng cua H20;, N, P, K déi voi qua trinh nay mam va

sinh truéng
3.4.1. Anh hwéng ciia tic chit H;0;
3.4.1.1 Qud trinh ndy mam

Trong nghién ctru ndy, anh huéng ctiia ham lwong H20: tir 0 dén 50 ppm cho
su ndy mam va sinh truong d duoc khao sat trén cdy xa lach xoan. Hinh 3.14 biéu
dién cac chi s6 nay mam cia hat bao gém chiéu dai phéi va trong luong nghin hat

doi vol H,Oz ¢ cac ham luong khéac nhau.

8,0 35
= 7.0 30 B
.“%“ 09 25 &
O o
€ 3.0 a--—E--—E---E-"TRTTCX 15 &
2 20 1o &
© 10 0.5 %
' 00 &
0 10 20 30 40 50 a
Nong d6 H,0, ( ppm)
--o0--- Chiéu dai phdi - # - Trong lwong nghin hat

Hinh 3.14. Chiéu dai phdi va trong lugng nghin hat trong cac mau xir Iy H202 & céc

ham lugng khac nhau

Ttr hinh 3.14 cho thiy d6i véi tit ca cac trudng hop, trong luong hat ngdm
v6i H202 ludn cao hon so véi mau ddi chimg va khi so voi mau hat kho ban dau
(tang tir 58% dén 95%). Piéu d6 cho thay dé tao diéu kién tot nhat cho hat ndy mam
thi qué trinh nay s& hip thy mét lugng nude dang ké. Nghién ciru cia A. Paez-
Garcia ciing cho thay dé thuc vat c6 thé phat trién, hat gidong can hap thu mot luong

nuée trude khi bat dau nay mam [107].
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Bén canh viéc do dac truc ti€p, chiéu dai cua phdi cling dugc quan sat bang

H40 H50

Hinh 3.15. Anh chiéu dai phéi ctia cac mau véi ham lugng H20: khac nhau sau 24

kinh hién vi soi n6i, két qua thé hién & hinh 3.15.

(=@2(, ("

30

gio

Hinh chup tir hinh 3.15 cho thay, hinh anh phéi HO (mau khong c¢6 H202) ¢6
chiéu dai phoi ngan nhét so véi tat ca cac mau. Chicu dai phoi cua hat & mau H10
d3 tang 13%, va sau d6 co xu hudng ting déu cho dén H40 (26,3%). Khi sang miu
H50, chiéu dai phéi tuy van ting (23,7%), nhung bat dau c6 xu hudng kém hon miu
H40. Két qua trén cho thiy cé su tic dong khac nhau cua ham luong H,0, ddi voi
chiéu dai phoi cia hat tir 36 dan dén sy phat trién khac biét vé sau ciia ciy con.
Nghién ctru cua tac gia Cavusoglu va cong sy [60] ciing cho két qua twong tu, khi
dung H20, & ham luong thip sé tac dong tich cuc dén sy phat trién ciia cdy con. Két
qua nay cho thiy sy hiéu qua tich cuc cia H20> khac biét so voi cac nghién ciru
trude kia chi dé cap dén tac dong c6 hai cua H,O,. That vay, & ham lugng cao, H>O»
c6 tac dong xau dén phdi va qua trinh nay mam ciing nhu phat trién cia hat sau nay.
O ham luong phu hop, nhiéu nghién ctru trong thoi gian gin day ciing chi ra vai tro
cua H2O2 nhu mdt phan tur tin hiéu trong thuc vat hay la mdt trung tam tich hop
mang ludi tin hiéu dé phan tng véi cing thang sinh hoc va phi sinh hoc [60,

100,108].

Anh hudng cua ham lugng H2O: dén toc do ndy mam cua xa lach xodn trong

3 ngay dau duoc trinh bay trong hinh 3.16.

Két qua cho thiy v6i H202 ¢ cac ham lwong khac nhau déu co tac dong 1én
hat, giup ting ti 1¢ nay mam so v6i mau doi ching. Chi véi lugng 10 ppm H>0;
dugc st dung, téc d6 ndy mam hat khong nging gia ting trong 3 ngdy dau va dat

ngudng cao nhét trong tat ca cic mau xir 1y, dat 67 % (hinh 3.16 va 3.17).
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Hinh 3.16. Ti 1é ndy mam hat trong cac mau xir Iy HoO» ¢ cac nong d6 khac nhau.
Céc gia tri trung binh ctia ciing 1 hang/ cot bdi cac mau tu theo sau khac nhau thi

chi sy khac biét co ¥ nghia théng ké (p < 0,05).

Hinh 3.17. Anh chyp kha ning ndy mam ctia mau 10 ppm H20: sau 5 ngay

Két qua ciing cho thdy xu huéng giam dan cua ti 1¢ nay mam hat duoc ghi
nhan khi ting ham luong H,0, 16n hon 10 ppm. Diéu nay mot lan nita khing dinh
vai trd ciia H202 ¢ nhitng anh huong tich cyc dén thuc vat. That vay, H.O» c6 kha
nang oxi hda manh khién né cé thé twong tac v6i hau hét cac phan tir sinh hoc (bao
gdm acid nucleic, protein va lipid), do d6 dan dén stress oxy hoa, gy ton thuong té
bao thuc vat. O ham lugng cao, H20: tac dong tiéu cuc dén thuc vat dan dén cing
th:fmg sinh hoc, trong khi & lugng vira phai, vai tro tich cuc cia né da dugc nghién
ctru voi két qua tuong tu ciia E.G. Barba va cong su [63] dbi voi sy ndy mam va
phat trién sém cua hat dau. Ngoai ra, & ham lugng phu hop, H20: ciing c6 tac dong

t6t dén gia tri dinh dudng cua trai theo nghién ctru cia nhom S.Z. Ismael [109].
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3.4.1.2. Qua trinh sinh truong giai doan som
e Chiéu cao than va chiéu dai r&

Trong nghién ctru nay, anh huong cia ham lugng H>O> cho sy sinh trudng da
dugc khao sat trén cdy xa lach xoan. Hinh 3.18 biéu dién chiéu cao than va chiéu

dai ré cua hat sau 5 ngay & cac ham luong H.O» khac nhau.

25
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E @
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Hinh 3.18. Gia tri chiéu cao than va chiéu dai ré cua hat sau 5 ngay & cac ham luong
H,0; khic nhau. Céc gia tri trung binh ctia cung 1 hang/ cot bdi cac mau ty theo sau

khac nhau thi chi su khac biét c6 y nghia thong ké (p < 0,05).

Cac két qua tir hinh 3.18 va hinh 3.19 cho thiy dudi tac dong cua H.O»,
chiéu cao than cé su thay ddi so voi miu dbi chung, chi 10 ppm H0, di giup cho
chiéu cao than ting nhe, 3%. Tuy vdy véi ham lugng 16n hon 10 ppm, chiéu cao
than c6 xu huéng giam dan. Pic biét & ham lugng H20, thay dbi tir 30 ppm dén 50
ppm thi chiéu cao than giam tir 8.1% dén 29.1% tuong ung. D6i véi chidu dai ré,
mau dbi chimg cho thay gi4 tri cao hon so véi cac mau khac. Tiép d6, ham lugng

H20: & 10 ppm cho chiéu dai ré t6t nhit trong sb cic mau thi nghiém con lai.

Tir cac nhan dinh trén cho thdy chiéu dai ré c6 xu hudng giam khi ting ham
lugng H20» trong cac mau thi nghiém. Piéu nay phi hop véi cac nhan dinh & cac
nghién cuu tuong ty: O ham lugng cao, H,O tac dong tiéu cuc dén thuc vat dan
dén cang thing sinh hoc dbi véi té bao thuc vat, nhung v6i luong vira phai, vai tro

ctia H20, kha c¢6 1oi [60,100].
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Hinh 3.19. Anh chiéu cao than va chiéu dai ré cua hat sau 5 ngay & cdc ham lugng

H20; khac nhau
e Til¢ trong lugng kho va trong lugng tuoi

Trong luong kho/ tuoi dai dién cho luong sinh khdi duoc cay xanh tao ra.
Anh huong cia ham luong H>O> cho ti I¢ trong Iuong kho/ tuoi da dugc khao sat
trén cay xa lach xoan. Hinh 3.20 biéu dién ti 1é trong lugng khd/ tuoi cua cac mau

xtr ly H202 ¢ cac ham lugng khac nhau.
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Hinh 3.20. Ti 1¢ trong lugng khd/ tuoi clia cac mau xir Iy H20» & cac ham lugng

khac nhau

Két qua nghién cuu ti I¢ trong luong phén trén mat dat va ré cta xa lach xodn
cho thay khi sir dung H»O» ham luong tir 10 dén 40 ppm déu cho két qua cao hon so
voi dbi ching, dac biét & mau H10 cho két qua tdt nhét, cao hon 34,6%. Tuy nhién,

v6i lugng H20: sir dung trén 10 pmm, nhin chung ti 1é nay déu thap hon so véi miu
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H10. O ham luong 50 ppm, ti 1 nay giam khoang 4% so véi miu ddi ching. Nhu
vay, H2O; c6 thé tham gia vao qua trinh ting trong luong théng qua qua trinh thuc
vat hoa mé. Viéc sir dung H20» ngoai sinh ciing ¢ thé di gitip hé thong ré khoe
hon tir d6 ting sy phat trién cua cdy con, cdy con d& hap thu dinh dudng va do d6
lam ting sinh khéi bén canh kha ning thuc day hoat dong cua cac enzyme. That
vay, cac nghién ctiru ciia nhom L. Wojtyla [ 108], S.Z. Ismail [109], va D. Li, [110]
cling cho thiy viéc bo sung H20: gitip hé théng ré khoe hon, ting su phat trién cia
cay con va tang kha nang chiu man. Trong qua trinh xam nhap, H>O» s€ theo cac
hoat dong ho hap cua ty the, thong qua cac hoat dong ciia con duong oxy hoa B va
thong qua cac enzyme nhu NADPH oxidase, peroxidase ngoai bao va oxalat
oxidase. Muc d6 H20; ciing duoc kiém soat chinh xac théng qua co ché chéng oxy
héa. H,O» thuc ddy hoat dong cua cic enzyme trong qua trinh chuyén hoéa
phenylpropaniod tao ra su tich tu lignin va diéu hoa hoat dong enzyme (DNase,

RNase, caspase 3-like), gop phan vao viéc tang téc sy hoa long [63,108, 110].
e Ham lugng diép luc

Dé hiéu thém tac dong cia cac ham luong H20O2 ngoai sinh d61 véi qué trinh phat
trien giai doan dau cua xa lach xoan, ham luong diép luc cua cdc mau cling dugc

khao sat.
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Hinh 3.21. Néng do diép luc cua cac mau xir Iy H,02 & cac ham luong khac nhau
Céc két qua tir hinh 3.21 cho thay ham luong diép luc dudi tac dong cua céac

mau xtr Iy H>Oz & cac ham luong khac nhau co sy thay doi so véi doi chimg: Ham

lugng diép luc tang 1én 200% khi co6 sy gia tding ham luong cua H>O», tuy vay ham
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lugng H20: cang tang thi xu hudng giam ham lugng diép luc dién ra. Piéu nay cho
thiy rang H,O, mic du 1a mot chit oxy héa manh tac nhan gay ton thuong té bao va
lam hong qua trinh quang hop ¢ ham lugng cao, nhung ¢ ham lugng thap, né hoat
d6ng nhu mot phan tr tin hiéu. Nhan dinh nay ciing duoc cung ¢b boi cac nghién
ctru cuia nhom A. Wahid [111], R. Aroca [112], R. Desikan [113]. Hon nira, S. Neill
va cong su [114] ciing quan sat thdy ring H,O, 12 mot thanh phan thiét yéu, tin hiéu
trung gian dong khi khong gy ra boi abscisic acid thong qua viéc kich hoat cac
kénh thdm canxi trong mang sinh chat. Nhu vay, sau qué trinh ndy mam hat, H,O,
tiép tuc tic dong 1én ciy con voi biéu hién nhu mot tin hiéu sinh hoc, tong hop céc
chat du trir ton tai trong hat nho viéc oxy hoa cac protein du trix, gitp cay tiép tuc
phat trién nhanh chong. Viéc oxy héa gitip bao hiéu va kich hoat quéa trinh phat
trién, sinh tong hop GA va/ hodc @c ché tin hiéu ABA gitip cdy con phat trién t6t
hon ddi chimg [60, 115].

3.4.1.3. Kha néng khéang khudn va ndm

Bén canh danh gia vai tro cua H20; v6i cay trong, nghién ctru nady cling dé

cap dén tac dong cua H>O: cho viéc khang nam va khuan.

Hinh 3.22 va hinh 3.23 trinh bay kha nang diét khuan Xanthomonas spp. &
noéng d6 1x10° CFU/ mL va khang nidm Fusarium spp. & nong d6 5x10° CFU/ mL
v6i cac ham lugng H,O; ting dan tir 0 dén 3.000 ppm.

Cac két qua quan sat tir hinh 3.22 cho thay dudng nhu & ngudng ham lugng
trén 50 ppm thi H>O» bt dau thé hién kha ning diét khuan cua ching. Tuy nhién dé

diét dugc hoan toan vi khuén thi ham luong can thiét phai trén 1.000 ppm.

Hinh 3.23 cho thdy ¢ cing ham lugng thi kha ning diét nAm khé hon so véi

diét khuan.

Hinh 3.22. Két qua khang Xanthomonas spp. cua H20, & cic ham lugng 0 dén
3.000 ppm sau 24 gio
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Viéc ding H,0> c¢6 hiéu qua trong qua trinh diét khudn va diét ndm, nhung &
ham lugng cao lai khong pht hop véi qua trinh phat trién cia cdy trong. Mat du
khong hiéu qua cho bd sung giai doan nay mam va sinh trudng, nhung két qua nay
cho thiy ching ta c6 thé st dung H,O, 1am chét khir trung, xir 1y nhanh hat truée

khi bat dau thuc hién qua trinh nay mam.

Cac két qua nay ciing twong dong voi két qua cia cac nghién ctru khac khi
cho rang H0; chi diét duoc ndm va khuan & ham luong cao, thuong tir ham luong
cao (>35%) [116- 118].

Hinh 3.23. Két qua khang Fusarium spp. ciia H2O2 & cac ham lugng 50 ppm (a),
200 ppm (b), 1000 ppm (c) sau 24 gid

3.4.2. Anh hwong ciia cdic khodng da lwong N, P, K dén qud trinh ndy mam va

sinh truong giai doan dau
3.4.2.1. Qud trinh nay mam

Dé tim hiéu vai tro cia khoang da lwong cho sinh truéng giai doan dau cua

hat, anh huong cua ham luong N, P, K cling dugc tién hanh nghién ctru.

Hinh 3.24 dén hinh 3.27 biéu dién trong luong nghin hat va chiéu dai phéi va
anh chup phéi khi b6 sung cac khoang chat N, P, K & cac ham luong khac nhau.

Tt hinh 3.24 cho théy xu hudng trong lugng nghin hat duoc déu c6 su tdng
dan khi ting ham luong bd sung. Cu thé: Tang tir 9.49% dén 35,34% (& 100 ppm)
cho N, 7,22% dén 28,52% (6 80 ppm) cho P, va 11,79% dén 20,15% (6 20 ppm)
cho K. Nhin chung, xu huéng ting nay khong tuyén tinh. O viéc bo sung ham luong
cao, xu hudéng giam dan ¢ trong lugng nghin hat cho ca 3 trudng hop. Cac két qua
cling cho thay, so v6i bo sung K, P & cung ham lugng, viéc bd sung N chi ra hiéu

qua cao nhat (chénh 1éch 7%, 15%).
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luong nghin hat. Cu thé: Tang tir 25% dén 81,12% (¢ 100 ppm) cho N; 35,20% dén

88,78% (& 80 ppm) cho P; va 37,76% dén 78,57% (¢ 20 ppm) cho K. So sanh trong

3 truong hop ¢ cung diéu kién, xu hudng phat trién chiéu dai phdi nhu sau P > N >

K.
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Hinh 3.24. Trong lugng nghin hat va chiéu dai phoi khi b6 sung N, P, K & ham

lugng khéac nhau

Trén anh chup tir hinh 3.25 dén 3.27 déu cho thiy su gia ting khac biét vé
chiéu dai va hinh thai phdi khi dugc bd sung ham luong cang cao cac khoang chat
sau 24 gio, dd c6 sy xudt hién cac 16ng to nho ngay tir ham luwong 10 ppm dugc
thém vao. Su hap thu dung dich khién hat phinh to ra di dién ra & ngudng 10 ppm

dén 200 ppm ngay tir sau 2 gio & cac khoang chat duoc thém vao. Sau 24 gio, tién

hanh do s phat trién ctia phoi duge khao sat

80 ppm

0 ppm 60 ppm

Hinh 3.25. Anh chiéu dai phéi khi bb sung ham lwong N tir 0 ppm dén 200 ppm sau

24 gio.

200 ppm

100 ppm



0 ppm 60 ppm 80 ppm 100 ppm 200 ppm
Hinh 3.26. Anh chiéu dai phoi khi b6 sung ham lugng P tir 0 ppm dén 200 ppm sau
24 gio.

0 ppm 60 ppm 80 ppm 100 ppm 200 ppm
Hinh 3.27. Anh chiéu dai phoi khi bé sung ham lugng K tir 0 ppm dén 200 ppm sau
24 gio.
Hinh anh bén duéi cho thiy sy hap thu dung dich va phat trién phoi sau 24
gid khao sat & khoang chat P véi ham luong 80 ppm.

0 gio 8 gio 24 gio
Hinh 3.28. Sy bién di cua hat & 80 ppm P thém vao & 0 gid, 8 gid va 24 gio
khao sat
bé danh gia rd hon vai tro cua vi¢c thém céc khoang chit N, P, K véi qua

trinh nay mam hat, thong s6 ti 16 ndy mam hat ciing dugc tién hanh khao sat véi két

qua thé hién bén duéi (hinh 3.29).
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Hinh 3.29. Ti 1& ndy mam hat ctia cic mau bo sung N & cac ham luong trong 3
ngdy. Céc gia tri trung binh ctia cting 1 hang/ cot bdi cac mau tu theo sau khac nhau

thi chi su khac biét c6 ¥ nghia théng ké (p < 0,05)

Két qua cho thay viéc bo sung N c6 thé 1am ting kha ning nay mam cua hat,
tir ngay 1 dén ngay 3, dic biét trong ngay dau tién mau N200 cho thiy kha ning nay
mam ting 75% so voi ddi chung, dén ngay thir 3 thi kha ning nay mam vuot troi
ctia hat duoc ghi nhan 12 ting 59,8%. Xu hudng gia ting ti 16 ndy mam xuat hién tir

mau N10 dén N200.

Tir cac két qua khao sat vé chiéu dai phoi, trong luong nghin hat, ti 1& nay
mam hat c6 thé thdy rang mic du da c6 lwong N du trit trong hat (4,25 g/ 100 g hat)
nhung viéc bod sung N trong giai doan nay mam van c6 tac dung dang ké, gitp hd
trg qua trinh tich trit dinh dudng, chuan bi cho giai doan phét trién tiép theo cua
cay. Luong N cung cip thém trong giai doan dau c6 tac dong rat 16n dén su hinh
thanh phoi, tang trong lugng hat. Két qua nay ciing twong dong véi mot sé nhan
dinh tr cac nghién ctru cia nhom M. Stitt [119] va C. Diaz [120]. That vay luong
khoang chit N cung cip cho cay khong du, cé thé can trd su sinh truong va phat
trién. N cling co thé cai thién su phat trién cta re, tang trong lugng, dién tich, duong
kinh, téng s6 va chiéu dai ré chinh, trong lwong kho va sau dé ting kha ning su hip
thu va can bang chat dinh dudng. Ngoai ra, N c6 thé d pha v trang thai ngi cia

hat, &nh hudng dén tac dong ctia cac enzyme. Mot sO6 nghién clru trudc day cling
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cho thay rang vai trd pha v& trang thai ngii ciia hat thong qua viéc lam giam ham
lwong axit abscisic cua N, cu thé 1a do protein lién két vi mot yéu t6 khoi dong cia
gen mi hoa enzyme di hoa axit abscisic. Ngoai ra, ham luong N t6i wu ciing thuc

day su ndy mam bang cach ha thap ti 16 axit abscisic/ gibberellin [121, 122].

Ti 16 nay mam qua cac ngdy gia ting khong dang ké néu bo sung N & luong
cao hon 200 ppm. That viy, viéc bd sung N ¢ ngudng cao hon 200 ppm cé thé dugc
can nhic vi dan dén viéc tich trir dinh dudng qua nhiéu, gay hién tuong phu dudng
hoa, anh huéng dén qua trinh ndy mam hat. Cac nghién ctru ctia cac nhém Q. Tian
[123], L.J. Van den Berg [124], W. Roem [125] ciing chi ra viéc bd sung nhiéu N
lam giam déng ké d6 pH cua dat, lam giam su ndy mam va ning suit cdy trong.
Ngoai ra, trong nghién ctru ciia B.J. King va cong su [126] ciing cho rang lam dung
N qua mirc gy ra sy phu dudng héa. Nhu vay viéc xac dinh luong N bo sung phu

hop rat quan trong dbi véi thuc vat trong qué trinh ndy mam va sinh trudng.

Trong truong hop bo sung P: Xu hudéng gia ting dan ti 1é ndy mam déu xuat
hién twong tu & cac mau nhu dbi véi N. Hinh 3.26 va 3.28 cho thiy rang: Mic du
lugng P dy trit trong hat 12 0,97 g/100 g hat (phu luc két qua phén tich) nhung viéc
bd sung P dén ngudng phu hop cho giai doan ndy mam sé& c6 tac dong dang ké, giup
hd tro qua trinh tich trit dinh dudng, chuin bi cho giai doan phat trién tiép theo cta
cay. Vi vay, viéc cung cap day du P 13 diéu can thiét ngay tir dau. Diéu nay ciing
tuong tu v6i két luan cia nhom P. Yugandhar [127] va P. J. White [128] khi cho
rang khoang chat P ton tai trong hat c6 vai trd quan trong ddi véi strc séng clia cdy
con, ham lwong diép luc va qua trinh quang hop cua ciy non, viéc han ché cung cip
P vio dau giai doan phat trién c6 thé ddn dén sy han ché sinh truong cua ciy trong,
tir d6 cay s& khong phuc hdi, ngay ca khi P duoc cung cip ting 1én dén mirc thich
hop trong giai doan sau. Ngoai ra, cac nghién ctru khac tur T. Rose va cong su [129,
130] cho thay rang viéc bo sung P vao dat s& cai thién sirc song ciia cdy con. Dicu
do cho théy, bén canh P ndi sinh, P cung cép thém tir ngoai s€ cai thién strc séng
ctia cay con. Trong trudng hop ham lugng P tir hat hodc tir moi trudng thap s& din

dén su suy giam strc séng va chat lugng hat giéng [131, 132].

Truong hop bo sung K: Két qua ciing cho thdy xu hudéng gia ting dan ti 16

nay mam nhu N, P. Hinh 3.27 cho thiy rang mic du luong K van ton tai trong hat
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(0,983 g/ 100g) nhung viéc hip thu thém luong K ngoai sinh ¢ xa lach xodn van
dién ra, c6 anh hudng dén qua trinh ndy mam. Nghién ctru trude d6 ciia nhém M.
Farooq [133], H. Marschner [134], N. K. Fageria [136] ciing cho thdy nhan dinh
tuong tu, st dung K ngoai sinh ¢ cac giai doan sinh truédng khac nhau lam giam su
hép thu cac chat dinh dudng co hai, ting cudng kha ning chdng chiu véi stress phi
sinh hoc va thuc diy ning suit va cac dic diém lién quan dén ning suat. That vy,
khoang chat K déng vai tro diéu tiét quan trong trong nhiéu qua trinh sinh 1y thuc
vat nhu: Nay mam hat, diéu hoa khi khdng, cin bang cation-anion, téng hop
protein, quang hop, truyén nang lugng, diéu hoa tham thau, hoat hoa enzyme, cin
bang dinh dudng va chéng stress. Do do, c6 thé két luan rang K c6 vai tro diéu tiét

day htra hen doi véi su ndy mam cua hat.

Nhin chung tir cac két qua thu dugc khi bd sung khoang da luong cho thay:
Ham luong N, P, K théap trong hat c6 thé gay bat loi cho sy ndy mam. Do d6, viéc
xac dinh duoc ham luwong phu hop ciia cac khoang chat khi bd sung sé& gitip ting

hiéu qua nay mam t6t nhat.
3.4.2.2. Qud trinh sinh truéng giai doan dau
e Chiéu cao than va ré

Trong thi nghiém bd sung N, P, K, chiéu cao than - chiéu dai r& 1a 1 trong

nhirng thong s6 quan trong dé danh gia su phat trién cia cdy sau qua trinh nay mam.
Két qua nghién ctru duoc chi ra ¢ hinh 3.30 dén 3.33.

Déi v6i khoang chat N: Két qua chi ra rang ham lugng N thém vao va chiéu
dai r& c6 mdi quan hé nghich dao: Mau c6 ham luong N thip nhit (d6i ching) co
chiéu dai ré dai nhat (15,03 mm), trong khi mau c¢6 ham luong N cao nhat 200 ppm
lai c6 chiéu dai ré ngan nhat (6,88 mm). Xu hudng giam dan chiéu dai ré xay ra lién
tuc khi cang b6 sung N. Tuy nhién, quan sat hinh anh thyc té tir hinh 3.30 cho thay,
du chiéu dai ré ¢ cac miu c6 bd sung N vao co ngan hon mau déi ching nhung ré
c6 vé cimg cap, cac ré phu va 16ng to phat trién kha nhiéu chi ra sy khac biét vé
hinh thai. V& chiéu cao than: Khi bd sung N, chiéu cao than c6 xu hudng ting nhe
tir 3,21 mm dén 3,90 mm (N100); va sau d6 giam con 2,93 mm (N200). Piéu nay
cho thy khi N duoc bd sung ¢ ham luong thich hop c6 thé kich thich sy phat trién
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cua thyc vat, nguoc lai s€ co thé trc ché sy phat trién cua ré va than. Quan sat tuong
tur trong nghién ciru ciia X. Sun va cong sy [136] cho thdy sy thich nghi quan trong
ctia hé théng ré: R& s& mau chong kéo dai dé tang su hip thu N khi ngudn cung cép
N thip. Nhén dinh trén ciing pht hop v6i nghién ciru cia Li va cong su [137] cho
thiy bo sung N vira du s& 1am ting su phat trién cta cic co quan trén mit dat nhu

than, 14, nguoc lai lam gidm sy phat trién cia ré chinh.
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Hinh 3.30. Chiéu cao than va chiéu dai r& ctia hat sau 7 ngay & cac ham lugng N
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Hinh 3.31. Anh chyp chiéu cao than va chiéu dai ré cta hat sau 5 ngay & cac ham

lugng N

Dbi v6i khoang chat P: Khac v6i anh huong ciia N, chiéu cao than va chiéu
dai r& xa lach xoan lai ¢6 xu hudng ting dan tir 0 ppm dén 100 ppm, ting 17,76%
d6i véi chiéu cao than & mau P80 va 29,74% ddi véi chidu dai r& & mau P100. Khi
tang ham lugng P 1én 200 ppm, xu huéng giam nhanh chiéu cao than va chiéu dai ré
dd xuat hién. Quan sat bang hinh anh (hinh 3.32) ciing cho thiy két qua tuong tu.
Cac két qua nay ciing phu hop véi nghién ctru trude cta cac nhom tac gia M. Razaq

[138], J. Hong [139] khi cho rang P 1a chit cin thiét cho sy sinh trudng cua ciy
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trong va dic biét anh huong dang ké dén chiéu cao than, duong kinh cb ré, ham
luong diép luc va hinh thai ré. Nhu vay, sau khi ndy mam, cdy con ddy manh trao
dbi chat va phén chia té bao dé phat trién va hinh thanh cac co quan, ciu triic nén
nhu cau P ting cao. Viéc cung cip P t6i wu sé& kich thich sy phat trién cua cay. That
vay, nghién ctru ciia H. Lambers va Plaxton [140] d4 ching minh rang P 13 tic nhan

chinh cia cic qua trinh sinh hoc, trao d6i chat nhu: Truyén niang luong, téng hop

mang va nucleotide, quang hop va truyén tin hiéu. ..

Hinh 3.32. Anh chyp chiéu cao than va chiéu dai ré cua hat sau 5 ngay & cac ham

lugng P

D6i véi khoang chat K: Cac két qua cho thdy viéc bd sung K c6 thé 1am ting
chiéu cao than va chiéu dai ré cta cdy so voi miu déi chimg (Hinh 3.33). Xu huéng
gia ting dan chiéu cao than dién ra dén mau K40 va chiéu dai r& ciing ting dén mau
K60. Pidu nay cho thiy rang viéc bo sung K trong giai doan dau co tac dung hd tro
qua trinh tich trit dinh dudng, chuin bi cho giai doan phat trién tiép theo cua cay.
Theo quan sat, nhitng mau c¢é bd sung K thi r& va than ctng cap hon, xuit hién
nhiéu 16ng to hon so v6i mau ddi chiung. Tuy viy, véi luong K bd sung nhiéu hon
(tir 80 - 200ppm) lai cho xu hudng ngugc lai: Chiéu cao than va chiéu dai ré khong
phat trién nhiéu nhu mong doi. Trong sb cac chat dinh dudng can thiét cho cay
trong, K 1a thanh phan khoang khong thé thiéu, dong vai trd quan trong trong qué
trinh sinh trudng va phat trién cua cay [141]. Duy tri mirc K va ti 18 ctiia n6 véi cac
chét dinh dudng thiét yéu khac trong méi trudng 1a rat quan trong ddi v6i chie nang
binh thudng ciing nhu sy phat trién ciia cay [142]. Hon nita, thira hoic thiéu K trong
dat trong s& can trd sy phat trién chung cta cay [143] Vi vay, quan Iy K ¢6 loi cho

vi€c cai thién sy phat trién cua cay trong.
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CTRL k20 K40 K60 K80 K100 K200

g i

Hinh 3.33. Anh chup chiéu cao than va chiéu dai ré ctia hat sau 5 ngay & cac ham

luong K
e Dién tich 14 va ham lugng diép luc

Ngoai thong s6 chiéu cao than — chiéu dai 1é, dién tich 14, ham lugng diép luc
1a nhitng thong s6 danh gia sy phét trién cua xa lach xoan. Hinh 3.34 dén hinh 3.37

thé hién biéu dd biéu dién dién tich 14, ham lugng diép luc va cac hinh anh quan sat

tryc tiép.
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Hinh 3.34. Gié tri dién tich 14 va ham luong diép luc khi bo sung cac khoang chat &

ham luong khac nhau

Tir két qua hinh 3.34 cho thay c6 sy tuong dong giita ham lugng diép luc va
dién tich 14. Khi ting ham luong trén cac khoang chat khac nhau déu chi ra xu
huéng ting dén ngudng phi hop, sau d6 cac chi sé déu giam twong g, ké ca céac
chi sb ctia su ndy mam nhu phan trén di trinh bay. Diéu nay cho thiy ¢ mdi khoang

chét chi ra mot gia tri ham luong phu hop cho su phat trién giai doan dau.
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Khi so sanh giita 3 khoang chat cho thdy: Dé dat duoc su phat trién tot nhat,
can bd sung N hon 13 b6 sung K, P. Diéu nay cho thiy: N trong hat khao sat khong
da dé phat trién mot cach t6i wu. Nguoc lai, luong P. K yéu cau khong nhiéu. C6 thé
nhan dinh, viéc bd sung thém N, két hop voi lugng N, P, K sin co trong hat (4,25
/100 g hat, 0,97 g/100 g hat, 0,98 g/100 g hat theo th{r tu twong tng, phu luc kiém
tra ham luong cac chit co trong hat) di tao ra sy chénh léch dang ké trén. Diéu nay
cho thay su can thiét phai diéu chinh cac chi sé vé ham luong chét cho phu hop dé
viéc ndy mam, sinh truéng phat trién cua cy.

Nhan dinh trén mot 1an nita duoc khang dinh théng qua quan sat hinh chup

ctia cac mau vé dién tich 1a theo hinh 3.34 dén 3.36 cho ham luong N, P, K bo sung

tir 0 dén 200 ppm.

ctrl N20 N40 N60 NS8O N100 N200
» ¥ 9 H

Hinh 3.35. Anh chup sy phat trién 14 ctia xa lach xodn sau 7 ngay & céac

ham luong N

ctri P20 P40 P60 P80 P100 P200
¢S 9 9 ¢ ' 5

Hinh 3.36. Anh chyp sy phat trién 14 cta xa lach xodn sau 7 ngay & céac

ham lugng P
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Hinh 3.37. Anh chup sy phat trién 14 ctia xa lach xodn sau 7 ngay & cac

ham lugng K
e Til¢ trong lugng khd/ tuoi

Ham luong chit kho thong qua viéc ti 1¢ trong luong khd/ tuoi cua 14 dugc
tiép tuc khao sat, cling 12 mot thong sd quan trong trong viéc danh gia hiéu qua sinh

trudng cua cay.

Hinh 3.38 thé hién sy tdc dong cac ham lugng N, P, K bd sung ddi véi ti 1€
trong luong khé/ tuoi cua xa lach xoan. Ddi voi tat ca cac didu kién duge khao sat,
cac gia tri do duogc cho cac mau déu cao. Su ting hay giam ti 16 nay cta xa lach
xodn twong quan chat ch& véi dién tich 1a. Chét kho cua 14 bao gdm lipid, protein,
carbohydrate, khoang chét, vitamin va cac chét dinh dudng thyc vat, ngoai trir nudce.
Do d6, mdi quan hé gitra ti 1€ trong lugng kho/ tuoi cua 14 cho théy c6 bao nhiéu
chét hitu co (cacbon) duoc tich lity trong cdy. Piéu ndy mot lan nita khing dinh tAm
quan trong ciia viéc xac dinh ngudng ham lugng phii hop va vai tro cia viéc bo

sung N, P, K trong giai doan phat trién giai doan dau ciia cdy con.
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Hinh 3.38. Ti 1& trong luong khé/ twoi ctia cac mau xtr Iy N & cac ham luong khac

nhau
3.4.2.3. Nhan xét chung

Tir cac két qua nghién ctru & trén cho thiy vai tro quan trong ciia cic tac chat
H»0:, N, P, K d6i v6i qua trinh ndy mam ciing nhu sinh trudng hat trong giai doan

dau:

Véi truong hop H,0,: Bén canh kha ning cai thién qua trinh nay mam sinh
truong cua cay & ham lugng thap, HoO2 con ¢ thé dugce sit dung trong diét khuan-

nam, rira hat trude khi nay mam, hay bao quan va luu trit hat. ..

Véi truong hop N, P, K: Viée bo sung céc tic chat nay trong giai doan dau 1a
can thiét. Trén tung loai hat, viéc xac dinh nguong t6i wu dé bod sung khoang chit da
lugng N, P, K d¢ cai thién qua trinh ndy mam va sinh truéng 1a van dé can quan
tam. That vay, thong thuong, thanh ph?m, ham lugng cac chit co trong hat bi anh
huong rat nhidu béi cac yéu t6 dia Iy. Do d6 viéc nghién ciru bod sung cac khoang
chat dé dat két qua cao nhét trong qua trinh ndy mam va sinh truong 1a kha quan

trong trong nghién ctru cdi thién ndng suat cay trong.
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3.5. Khio sit anh hwéng ciia PAW va PAW két hop khoang da lwong N, P, K

dbi v6i qua trinh nay mam va sinh truéng
3.5.1. Qud trinh ndy mam

3.5.1.1. Anh hudong ciia PAW va PAW két hop khodng da lwong N, P, K cho chiéu

dai phoi va trong luong hat

Dé tim hiéu vai tro tac dong cia PAW va PAW két hop véi cac khoang chét
cho qué trinh nay mam, cic nghién ctru vé chiéu dai phoi va trong lwong nghin hat

duoc tién hanh.

Hinh 3.39 biéu dién cac chi s6 ndy mam cta hat d6i v6i cac diéu kién PAW
khac nhau. Két qua tir hinh nay cho thay: P6i voi tat ca cac truong hop, trong lugng
hat ngdm véi PAW ludn cao hon so v6i mau Ctrl (ting tir 24% dén 147%). Mic du
trong luong cua hat ngam véi & PAW-5 dén PAW- 20 tiang cham tir 1,62 g dén 1,79
g, nhung & cac diéu kién PAW-25 va PAW-30 c6 su gia ting dédng ké, dat 2,15 g va
3,24 g, tuong ung. Nhu vay, su hién dién cia ROS hodc hat dugc cung cép nudc co
chtta ROS tao cac hop chit nang cao ti 1é nay mam bang cach pha v& su ngii dong
cua hat. Sy hi¢n dién ctia H>O» trong PAW ¢6 thé kich hoat céc phan tr tin hi¢u nhu
da trinh bay trong n6i dung thtr nghiém véi H2O2 [23- 25]. Ngoai ra khi toan b hat
duoc tiép xuc véi plasma, chi co bé mit bén ngoai cua hat bi thuy phan boi plasma
lanh do vay c6 thé thdy rang rang kha ning thim wét cta hat da duoc cai thién bang
PAW, giup ting kha ning hut nudc cua hat. Piéu nay ciing dé cap tuong tu nhu

trong cac nghién ctru trudc do [144, 145].

Chiéu dai cua phoi biéu thi gian tiép téc do phat trién cta hat. Nhu trong
hinh 3.39, méau d6i chtimg c6 chiéu dai phoi ngan nhat so véi tat ca cic miu & cac
diéu kién khac. Piéu nay chimg t6 PAW co tac dong dang ké dén sy ndy mam va
phat trién cua hat. Chiéu dai phoi cua hat twong Gng ting tir 3,92 mm dén 7,02 mm
d6i v6i mau Ctrl dén PAW-20 va sau d6 giam xudng 6,24 mm va 5,06 mm tuong
g di voi PAW-25 va PAW-30. Viéc giam chiéu dai phéi c6 thé 1a do su hip thu
nhiéu nuwéc din dén sy hinh thanh lai cac cau ndi polysaccharide giita cac soi
cellulose trong thanh té bao mét cach khong thich hop, dan dén té bao bi tén
thuong, pha v& va chét [194].
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Hinh 3.39. Anh huéng ciia PAW dén céc chi s6 nay mam cua hat (chiéu dai phoi
duoc do sau 24h va trong lugng nghin hat sau 2 gio ngdm) & cac mau dugc xir 1y tir

0 dén 30 phut.

Véi cac két qua nghién ctru va danh gia, cho thy viéc sir dung PAW ¢ 15
phut c6 cac thong sd phu hop tét nhat so voi cac trudng hop con lai. Do d6 trong
cac nghién ctu tiép theo, PAW 15 duoc lua chon két hop véi cac khoang chit &

ham lugng phu hop.

Hinh 3.40 va hinh 3.41 biéu dién chiéu dai phoi va trong lwong nghin hat dbi
v6i cac didu kién PAW-15 két hop bo sung ham luong N, P, K ting dan tir 0 dén
200 ppm. Trong 2 biéu dd nay, gia trj cia PAW-15 duoc dung 1am ddi chtng khi
xay dung cac dudng biéu dién cia PAW15 két hop N, P, K b6 sung; ngoai ra cac
gia tri ctia viéc chi bd sung N, P, K di c6 ¢ phan trén ciing dugc thé hién nham lam

rd hon vai tro cua PAW.

Quan sat hinh 3.40 biéu do biéu dién chiéu dai phdi, nhan thiy, khi bd sung &
ham lugng thap cic khoang da luong vao miu PAW-15, chiéu dai phdi so mau
PAW-15 ¢6 xu huéng giam, & mau chi c6 PAW-15, chiéu dai phoi gan nhu dat
ngudng t6i da. Diéu nay khing dinh thém vai trd cia PAW cho sy hinh thanh va
phat trién cua phoi. Quan sat biéu d6 biéu dién trong lugng nghin hat cia céac mau,
hinh 3.41, cho thiy khi gia ting ham luong khoang chit vao miu PAW-15, trong

luong nghin hat c6 xu hudng tiép tuc gia ting so véi d6i chung PAW15. Su gia ting
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nay van cao hon nhiéu so véi mau dbi chtng 1a nuéc cat. Poi véi mau N100, trong
luong nghin hat ting t6i da 35,34% so voi dbi ching, trong khi v&i sy ¢ mat cia
PAW-15, mau N80 c6 su gia ting 13 49,22%. Twong tu cho P va K: O mau P80 va
K40, gia tri trong lwong nghin hat dat t6i da 28,52% va 20,15%; & mau bd sung co
PAWI15, gi4 tri nay dat toi da 49,22% va 34,8% & ham luong twong ty. Piéu ndy c6
thé duoc giai thich boi su twong tac hd trg qua lai gitta N, P, K trong viéc ting kha
nang hap thu dung dich, tao diéu kién tét cho qua trinh ndy mam va sinh trudng ciy
hiéu qua hon, di duoc néu & két qua nghién ctru su twong tic cua don chat N, P, K
voi hat. Nhu vay, PAW 15 c6 kha nang kich hoat strc hut nude t6i da cua hat. Tuy
vay khi gia ting ham luong khoang chit trong PAW-15, s& lam thay d6i tinh chat
ctia dung dich, do vay kha nang hut nudc bi giam, dan dén trong luong nghin hat bi
giam di. Cac nghién ctru trude do ciing chi ra su twong dong véi nhan dinh nay

[147].
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Hinh 3.40. Chiéu dai phoi dbi véi cac diéu kién khong va cd6 PAW-15 két hop bd
sung ham luong N, P, K ting dan tir 0 dén 200 ppm



-81-

Trong lwong nghin hat (g)
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Hinh 3.41. Trong lugng nghin hat ddi voi cac diéu kién khong va c6 PAW-15 két
hop b6 sung ham luong N, P, K ting dan tir 0 dén 200 ppm

Pé 1am rd hon tac dong cuia PAW-15 khi c6 bd sung cac khoang chat véi
mau chi c6 khoang chét, nghién ctru ndy ciing quan sat hinh thai ctia phoi dudi kinh
hién vi soi noi.

Hinh 3.42 thé hién anh chup chiéu dai phéi dwoc xir Iy bang PAW-15 két
hop N tir 0 ppm dén 200 ppm sau 24 gid. Khi so sanh voi hinh chup 3.24 & trén, ¢
hinh 3.42 cho thiy chiéu dai va hinh thai ciia cic mau cé sir dung PAW-15 ciing ¢6
su khac bi¢t tich cyc nhu bén dudi: Cac long to phu xuat hién nhiéu hon, sy phat
trién vé& bé ngang cua phdi ciing tot hon so v6i cac mau phoi khong cé tac dong clia

PAW- 15.

0 ppm PAW-15 60 ppm 80 ppm 100 ppm 200 ppm

Hinh 3.42. Chiéu dai phoi cta hat duge xtr Iy bang PAW-15 két hop N tir 0 ppm
dén 200 ppm sau 24 gio
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Nhu vay dudi tdc dong cia PAW-15, su héip thu N, P, K bd sung vao cang
tang khi gia ting ham luong cta ching, trd thanh diéu kién dé phoi phat trién t6t

hon, tao tién dé cho su phat trién sau d6 cua hat.

3.5.1.2. Anh hwong ciia PAW va PAW két hop khodng da lwong N, P, K cho toc do

nay mam

Céc tac dong khac nhau cuia PAW d6i v6i su phat trién cua thuc vat bi chi
phdi boi nhiéu yéu td két hop khac nhau nhu loai thuc vat, kiéu plasma, thoi gian xir
Iy, chat luong nudc, diéu kién thi nghiém [148]. Vi vay, mdi quan hé giita cac dic
tinh 1y hoa cia PAW va nhiing thay d6i bén trong cta hat can duoc 1am rd dé ching
minh tac dong tich cuc cua PAW ddi voi su nay mam cua hat. Dé biét thém chi tiét
vé anh huong cua PAW dén su nay mam cua hat, ti 1 nay mam cua hat duoc theo

ddi trong 3 ngay dau sau khi gieo.

Hinh 3.43 dén hinh 3.45 cho thay ti 1é ndy mam cua hat xa lach xodn véi cac
mau PAW tir 0 d&én 30 phut hoat hoa va sy két hop cua cac khoang chat (N) két hop
PAW- 15 ¢ cac ham lugng khac nhau.

Déi v6i thoi gian hoat hoa plasma trong nuée, két qua tir hinh 3.42 cho thiy,
ngoai trir cic mau PAW-25 va PAW-30, viéc sir dung PAW 1am ting kha ning nay
mam cua hat va ti 16 nay mam khac nhau giita cic ngdy. Sau mot ngay gieo, ti 1é
nay mam cia hat dat khoang 22% khi st dung PAW-15, trong khi ti 1& nay khong
d6i khoang 10% d6i véi cac diéu kién khac. Vao ngay tht hai, ti 16 ndy mam ting
manh (tir 3 dén 4 1an so voi gid tri dat duoc ngay dau tién). Cubi cing sau 3 ngdy ti
1¢ nay mam tang déu d6i véi mau CTRL dén PAW-15 dé dat gi tri cao nhat khoang
85% d6i voi mau PAW-15. Pic biét, xu huéng nay khong duoc quan sat thay trong
PAW ¢ thoi gian hoat héa dai (25 va 30 phut), ti 1& ndy mam trong thoi diém nay
khong thay doi trong hai ngay dau tién hodc giam tuwong ung tir 48% xubng 40%
trong ngay tht ba.
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Hinh 3.43. Tdc d6 ndy mam khi dugc bd sung PAW trong 3 ngay dau & cac khoang
thoi gian khac nhau. Céc gia tri trung binh cuia ciing 1 hang/ c¢ot bsi cdc mau tu theo

sau khac nhau thi chi sy khac biét c6 y nghia thdng ké (p < 0,05)

Ngay 1§

Hinh 3.44. Su ndy mam va phat trién thanh ciy con cta hat Xa lach xoan khi duoc

bd sung PAW-15

Céac xu huéng vé toc do phat trién cua hat giira cac mau dugce bd sung nudce
cat va PAW tai cac thoi diém khac nhau (tir 5 dén 30 phiit) trong 3 ngiy dau tién
tuong tu nhu chiéu dai phoi duoc thé hién trong hinh 3.43. Piéu nay c6 thé duoc
giai thich do hi¢u (mg vé thanh phan hoéa hoc, ti 1&¢ va ham luong RONS trong céac
mau PAW & céc thoi diém xtr Iy khac nhau. Pang chu y, d6 pH cta cac dung dich
PAW rét quan trong ddi véi sw ndy mam ciia hat va qué trinh sinh truéng cua cay
con vi nd c6 thé anh huéng dén hoat dong cua cac enzyme nhu Puaé va cong sy da

bao céo trong cac nghién ctru cua ho lién quan dén hat Paulownia tomentosa [148].
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Moi truong acid cao d6i véi hat s& kich hoat enzyme pectinase cat cau ndi
polysaccharide giita cac soi cellulose trong thanh té bao. Hau qua 1a lam gidn bé
mit té bao va tang kha nang hut nuwéc. Trong diéu kién thi nghiém, sy thay doi dang
ké ctia pH di dugc quan sat thay gitta cac mau Ctrl (6,9) va cac mau PAW (tir 5,65
dén 4,65) va cac tac dong c6 hai c6 thé xay ra ddi voi hat gidng. Cac gia tri pH nay
nam ngoai pham vi pH chip nhin duoc cho sy phét trién cia xa lach xodn (6,5 -

5,8) nhu trong nghién cru ctia nhém Holmes da néu [149].

Nhiéu béo céo di cho thdy NO;~ dugc coi 1a ngudn N chinh cho hau hét cac
loai thyc vat. Trong thuc vat, nitrat reductase (NR) xtic tdc qua trinh chuyén doi
NO;~ thanh NO»™, tao ra cc chat chuyén hoa chtra N nhu acid amin va NO [150]. O
cac loai thuc vat khac nhau, NO;~ da dugc ching minh kha nang tdng cuong giai
phong hat giéng & trang thai ngii dong va ndy mam sau d6 [151,152]. Ngoai ra,
nitrate, mot phan tir tin hiéu trong thuc vat dugc tao ra trong PAW c6 mdt vai tro
quan trong d6i voi sy ndy mam cta hat [152]. Nhu thé hién trong hinh 3.8, ham
lugng NOs5~ 1a tir 20 dén 60 mg/ L d6i voi PAW-5 dén PAW-30, twong tng. Nhiing
két qua nay phu hop véi nhitng két qua dugc cong bd boi Sera va cong su [152] cho
su ndy mam cua lia mi va yén mach, va ctia nhom Padureanu va cong sy [153] doi
vO1 sy nay mam cuaa xa lach xodn, dic biét dbi vdi cac mau PAW-15 chia khoang
40 mg/L NO;™. Trong cac nghién ctru ndy, su nay mam tdi vu di duoc quan sat d6i

v61 ham luong nitrate trong nude tuong ung la khoang 40 mg/ L va 54 mg/ L.

Hydrogen peroxide 1a mot hop chat gy anh huong dén sy ndy mam cia hat
va su phat trién cua cay. O ham lugng cao, H2O» tac dong ti€u cuc dén thuc vat dan
dén cing thang sinh hoc [155], trong khi & lugng vira phai, vai tro ciia n6 khé c6 lgi
nhu da dugc ching minh béi E.G. Barba va cong su ddi véi su nay mam cta hat va
su phat trién sGm cla cady con hat dau va ctia nhém Ismael dé sinh trudng va phat

trién cling nhu chét luong trai cay [63, 109].

Hinh 3.45 cho thay ti 1¢ nay mam cia hat xa lach xodn duoc bd sung bang
nuéc cat (Ctrl), va cac mau PAW15 ¢6 luong N tir 0 dén 200 ppm. Cac két qua cho
thiy xu huéng cac mau PAW-15 c¢6 ham lugng N ting dan déu c6 thé lam tang kha
ning ndy mam cua hat, tir ngay 1 dén ngay 3, dic biét trong ngay dau tién cac mau

déu cho thiy kha ning ndy mam ting cao hon nhiéu so véi ddi chimg, dén ngay tht
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3 thi kha nang nady mam vuot trdi cla hat duoc ghi nhan la tang gép doi so vé6i dbi
chtng khong st dung PAW. Xu huéng nay khi so sanh véi viée chi don thuan bod
sung lugng N tir 0 dén 200 ppm cho thiy véi sy két hop cua gia tri PAW-15 voi
lrong N thém vao thi ti 16 ndy mam ting cao hon, twong tng. Thém vao dé & cac
mau PAW-15 c6 b6 sung N, cho thdy vao ngay thir 3, ti 16 ndy mam hat thanh cong
khong co6 khac biét khi so sanh véi voi mau PAW-15
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Hinh 3.45. Ti 18 ndy mam hat cua xa lach xoan dudi tac dong ctia don chat N két
hop PAW & cac ham lugng khac nhau. Céac gia tri trung binh cia cung 1 hang/ cot
bdi cac mau tu theo sau khac nhau thi chi sy khac biét ¢6 ¥ nghia thong ké (p <

0,05)

Tir cac nhan dinh trén cho thdy viéc dung PAW-15 (duoc xac dinh mang
hiéu qua t6t nhat vé thoi gian xur 1y) c6 bo sung N trong giai doan ndy mam co tac
dung bd sung N ngoai sinh hd trg qua trinh tich trit dinh dudng, chuan bi cho giai
doan phat trién tiép theo cua cdy, giup nang cao ti 16 ndy mam gan nhu téi da. Tuy
nhién véi su khong khac biét nhiéu & mau PAW-15 va cac mau PAW-15 ¢6 bo sung
N cho thiy trong qué trinh nidy mam, chua can thiét bé sung N néu di st dung
PAW-15 vi luong N duoc cung cp bdi qua trinh hoat héa plasma trong nuée da da
dung cho hat trong giai doan nay mam (40 mg/L NO;"). Cac két qua tuong tu ciing

d3 duoc dé cap ¢ phan trén trong cic nghién ctru khac [153, 154].
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Khi xem xét ti 1€ nay mam dbi véi viée bd sung P, K voi cadc ham lugng khéc
nhau tir 0 dén 200 ppm vao PAW-15, xu huéng dién ra twong tu nhu khi bo sung N
(bang 2, 3 phan phu luc). Piéu nay mét 1an nita minh chimg gia tri cia PAW trong
viéc kich hoat qué trinh nady mam dé dat duoc gia tri cao nhét. Nhu di trinh bay
trong phan tong quan, qué trinh ndy mam phu thudc vao phytohormone (bao gdm i.
hormone kich thich 14 auxins, GA, Cytokinine ii. hormone ABA, ethylene). Yéu t6
anh huéng 16n dén nay mam la dinh dudng, anh hudng thong qua viéc diéu chinh
qua trinh trao d6i chat va con dudng tin hiéu cia GA va ABA. Vai tro, sy can thiét
cua cac khoang chat thiét yéu N, P, K ciing dugc dé cap ro ddi véi thuc vat & cac
kha ning kich hoat enzyme, quang phén ly nudc, diép luc... dic biét d6i véi khoang

chat N vai vai tro diéu ti€t cac qua trinh sinh 1y va cau triic tao nén enzyme, té bao.

Nhu vay co thé nhan dinh, co ché cua su nay mam dudi tac dong cia PAW
la viéc hoat hoa qua trinh trao doi chat va dic biét 1a viec huy dong chat dinh
dudng. Thém vao do, chinh cac hoat chét tao ra boi PAW da diéu chinh mang ludi

tin hiéu va biéu hién gen gitip cho qua trinh nay mam hat dugc kich hoat tt nhat.

Véi cac nhan dinh va két qua thuc nghiém, co thé thay, dudi co ché tac dong
ciia PAW, trong giai doan nay mam cua xa lach xoin, PAW di kich hoat kha ning
nay mam kha tét. Tuy nhién, dé dat gia tri tdt nhat, can thiét bd sung thém khoang
chat N, P, K ¢ ham lugng vira phai. Diéu nay rat co y nghia trong viéc kiém soat va

gia ting ti 1é nay mam cua hat giéng.
3.5.1.3. Anh huong ciia PAW dén sw thay déi hinh thdi cia hat

Dé co thé quan sat 1d tic dong cia PAW ddi véi sy thay doi vé hinh thai, cau

tric bé mit cua hat, trong nghién ctru ciing st dung hinh anh tir may SEM.

Hinh 3.46 cho thdy anh SEM cta bé mit hat sau 2 gid ngdm v&i nude cat

(CTRL), PAW-15 va PAW-30.

Cac hinh anh cho théy cAu trac bé mat cua hat thay d6i manh do diéu kién
hoat hoa béng plasma trong nudc. Cu thé, & mau hat ngam PAW, céu trac bé mit
cta hat bi bién dang va ph4 hiy mot phan, cac dudng ria trén biéu bi hat dan bién
mat, xuét hién cc vét bong tréc. Quan sat nay twong tu nhu nhom Bafoil va cong

su [155] nghién ctru vé su bién d6i bé mit hat bang plasma. PAW thay ddi ciu tric
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hat théng qua tac dong ciia RONS c6 thé oxy hoa chudi bén acid amin [156, 157].
Sau khi xtr Iy PAW-30, bé mat hat c6 mirc do bién d6i cao.

Hinh 3.46. Anh SEM bé mit hat sau 2 gio ngdm véi nuéc cat (CTRL), PAW-15 va
PAW-30

Mot trong nhitng nguyén nhan chinh khién hat nay mam cham 1a do vé hat
khong thdm nudc, khong thdm oxy hodc vo qua ctng khién phoi khong thé nay
mam. Sy xuét hién cia cac vét nit bong ra trén bé mit cua hat duoc ngam voi PAW
cho phép cac phan tir nudc va oxy nhanh chong tham nhap vao hat va sau dé giap
rt ngan thoi gian nay mam. Trong s cac qua trinh anh huong dén sy ndy mam cia
hat, sy tuong tac cua ROS c6 trong PAW (dac biét 1a H>O» va cac loai OHe) va bé
mit hat 14 mot trong nhimg qua trinh c6 ¥ nghia nhat nhu duoc chimg minh bai
nghién cuu tr cdc nhom Lariguet [158], Weitbrecht [159], va Ogawa, Iwabuchi
[64]. Nhiing loai dugc tao ra tir PAW nay da gop phan lam ting kha ning niay mam
ctia hat bang cach tac dong 1én cac enzyme didu hoa mi héa, lam nirt vo hat thong
qua su phan cit polysaccharid cia thanh t& bao dé néi long nod, va bang cach oxy
hoa cac hop chat co thé trc ché sy nay mam cua hat nhu phenol va alkaloid thudng

c6 ¢ vo hat trudng thanh.

Ngoai ra, nghién ctru ciing str dung hinh anh tir qua trinh soi ndi cta hat dwoc
ngim bang PAW-15 tir 0 gio dén 48 gio dé minh ching thém cho sy phat trién cua
phoi hinh thanh tir hat (hinh 3.47).

0 Gig 8 Gig 24 Gid 48 Gid

Hinh 3.47. Anh soi ndi ctia hat duoc ngdm bang PAW-15 tir 0 gio dén 48 gid



-88-

3.5.2. Qud trinh sinh trwéng giai doan dau ciia hat
3.5.2.1 Sw phdt trién chiéu cao thin - chiéu dai ré ciia cdy

Vi ket qua tr qua trinh ndy mam dugce khao sat ¢ phan trén, dé danh gia vai
tro, tac dong cia PAW va PAW c6 b0 sung cac khodng chat phuc vu cho viéc sinh
trudng giai doan dau, cac nghién ctru vé chi€u cao than - chiéu dai ré dugc tién

hanh.

Céac hinh 3.48 dén 3.53 thé hién chiéu cao than va chiéu dai ré cua xa lach
xoian dudi tac dong PAW va PAW c¢6 bo sung khoang chat ¢ cac thoi gian khac

nhau.

Véi tac dong ciia PAW: Hinh 3.48 thé hién anh hudng cia PAW & cac thoi
diém xir 1y khac nhau tir 0 dén 30 phuat dbi véi chidu cao than va chiéu dai ré cia
ciy con xa lach xodn vao ngdy thtr 3. Khi so sanh anh huéng cia PAW dén chiéu
cao than do dugc vao ngay thir 3 sau khi gieo, mau PAW-15 c6 chiéu cao than cao
nhat twong tng véi mirc ting khoang 25% so voi mau ddi ching. Poi véi cac didu
kién xtr 1y khac, khong co su khac biét dang ké vé chiéu cao than ngoai trir d6i véi

mau PAW-30, gidm 36%.
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Hinh 3.48. Chiéu cao than va chiéu dai r& cua xa lach xodn dudi tac dong PAW &
cac thoi gian khac nhau. Céc gia tri trung binh ctia ciing 1 hang/ cot bdi cac mau tur

theo sau khac nhau thi chi su khac biét c6 y nghia thong ké (p < 0,05)
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P5

Hinh 3.49. Hinh anh cay con duoc thu hoach vao ngay thir 5 sau khi gieo dudi anh

huong cia PAW d6i véi su phat trién cua Xa lach xoan.

Hinh anh cay con dugc quan sat trong hinh 3.49, hinh théi cua ré khong dong
nhit va mot sd ré& xuét hién nhanh phu kho két luan vé anh huong cia PAW dén
chiéu dai cuia ré. Khi so sanh hinh dang ré bang mat thuong, r& mau PAW-15 méng,
it nhanh va dai hon so v&i ré cia cac mau con lai. RE cua cac mau PAW-10 dén
PAW-30 ngﬁn hon, day hon va c6 nhiéu ré phu hoac to, dac biét dbi voi mau PAW-
15. Chiéu dai ré khong phai 12 yéu t6 quyét dinh dén sy phat trién va chat lugng cia
ciy n la. Trong qua trinh nay mam, hat c6 du chat dinh dudng tir cac chat dinh
dudng du trit bén trong hat cho phoi phat trién. Sau giai doan ndy mam, ciy con can
thém céc chat dinh dudng bén ngoai dé cay phat trién. Trong PAW, NO;~ khong chi
12 mot phan tir tin hiéu ma con 1a mot chat ¢6 thé gian tiép bo sung chat dinh dudng
cho cdy con. Nhu viy, cdy con & tt ca cac mau PAW déu c6 chi sé sinh trudng cao

hon so voi mau doi ching.

Ngay ca khi bat ky su so sanh nao vé d6 dai cua ré 1a kho thue hién, c6 thé
thdy rang chiéu dai ré ciia xa lach xoan dugc bo sung bang nudc cat (Ctrl) cao hon
gan hai 14n so v&i cac mau dugc b sung bang PAW tir 5 dén 20 phat. Khi thoi gian
xir Iy plasma tang 1én, chiéu dai ré, theo xu hudng twong ty nhu ti 1& ndy mam cua
hat dat tdi da khoang 8,97 mm ddi voi mau PAW-15. Mic du nhu cau dinh dudng o
mbi loai thue vat thay doi theo ting giai doan phét trién khac nhau, nhung c6 vé
nhu ham lugng cta thanh phan héa hoc trong PAW-15 1a thich hgp cho xa lach
xodn trong giai doan nay mam va phat trién ciia n6. RONS kiém soat nhiéu qua
trinh khac nhau trong thyc vat, bao gdm ca qua trinh sinh truéng va phat trién.

Nhi€u nghién ctru cho thay rang H>O» tao ra céc protein li€én quan dén tin hi¢u va
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sinh truong cua thue vat giup kéo dai té bao, phan chia va kiém soat chu ky té bao
[109]. Khi H202 duoc hip thu vao té bao, nd tao ra O2 dé hd hip té bao tét hon
trong ti thé va cic qua trinh trao doi chét [160]. Tuy nhién, ham luong H,0: cao ¢6
thé gy t6n thuong DNA dan dén dut gy soi doi trong bod gen va anh hudng dén
kha ning song cua té bao [161], ddy c6 thé 1a nguyén nhan 1am mat ning suét cia
cay con. Trong co thé séng, HoO» phan tmg v6i cac chét ndi sinh trong té bao va tao
ra két tia mau ndu & ré hodc 14 [162]. Khi so sanh hinh thai & cta hai cdy con &
PAW-5 va PAW-30, nhén thiy ré cta cdy con duoc xtr 1y bang PAW trong 30 phut
thé hién dau vét ciia H»O2 cao hon (mau niu sdm xuat hién & dau 1) so voi cay con
dugc xtr 1y trong PAW-5. Diéu nay ching t6 ham lugng H,O» trong miu PAW-30
12 qua nhiéu so v6i mirc yéu cau cia cay con. Mau PAW-15 ¢6 ham luong H20,
phtl hop véi sinh trudng ctia cay con gitp cy cao, chic, ré cii phat trién nhanh va

moc thém ré phu gitip cay hap thu dinh dudng ciing nhu quang hop.

Hinh 3.50 thé hién anh huong cua PAW-15 ¢6 bo sung ham luong N, P, K
tang dan tir 0 dén 200 ppm v&i chiéu cao than va chiéu dai ré. Trong biéu do nay,
gia trj cia PAW-15 duoc dung lam dbi ching khi xay dung cac duong biéu dién

ciia PAW15 két hop N, P, K b6 sung

Quan sat cho thdy: Pdi véi N, chiu cao than xa lach xoin & cdc miu
PAWI5 véi viéc bo sung N tir 0 dén 200 ppm, c¢6 xu huéng giam nhe so véi dbi
chig chi c6 PAW1S5. O mau PN20, chiéu cao than dat gia tri cao nhat nhu mau
N80 & khao sat trudc. Chidu dai ré ciing c6 xu hudng tuwong tu nhu chiéu cao than
duoc khao sat. Két hop quan sat hinh anh thuc té (hinh 3.50) cho thdy, du chiéu cao
than va r& & cac mau c6 vé ngan hon miu dbi chimg nhung than va ré c6 vé cing

cap hon kha nhiéu, ré xuat hi¢n nhiéu long to.

Hién nay chua c6 nghién ctru vé viéc bd sung thém N, P, K vio nudc hoat
hoa plasma dé khao sat vé kha niang phdi hop giita chung cho sy ndy mam va sinh
trudng giai doan dau cua hat. Tuy vy cac nghién ciru gan ddy ciing da nghién ciru
vé su khac biét gitra ham lugng cac hoat chat trong cac mau PAW ddi véi qua trinh
nay mam va sinh truong. Diéu d6 cho thay s6 lwong va ham lugng cia cac hoat chat
dong vai trd quan trong cho viéc cai thién chat luong qua trinh ndy mam va sinh

trudng.
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Hinh 3.50. Chiéu cao than va chiéu dai ré do1 véi cac dicu kién khong va c6 PAW-

15 két hop b6 sung N, P, K ting dan tir 0 dén 200 ppm

Tuy nhién, trong nudc plasma c6 chira nhidu ROS va RNS nén viéc bo sung
thém nitrogen & cac ham luong tir 0 dén 200 ppm c6 thé dan dén viéc vuot ngudng
N lam giam sy phét trién cta ré chinh [137]. Két qua nay c6 thé phu hop véi cac
nghién cuu trude day da chiing minh hi€u qua cua vi¢e st dung PAW trong viéc
tang cuong sy phat trién cla ciy trong va sy hap thu chit dinh dudng da duoc dé

cap ¢ cac phan trén.

boi véi K va P, quan sat cho théy: Vé chiéu cao than, khong co6 sy khac bi¢t
nhiéu giita cac mau khao sat véi diéu kién duoc dé cap, gan nhu tuong ty cic mau
¢6 N; Vé chiéu dai ré, xu huéng c6 giam tuong ty nhu nhung khong qua nhiéu khi
so voi chidu dai ré ctia cac miu c6 bd sung N. Két hop quan sat tir hinh 3.51 va 3.52

cho thay than va ré cta xa lach xodn trong cac mau nay da kha ctg cap, nhi¢u long
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to va dudng kinh to hon so véi cidc mau chi don thuan bo sung N, P, K trong nuée
cat.

Do vay, can thiét khao sat va do dac tiép céc chi so phat trién khac & xa lach
xodn trong giai doan sau dé lam co s& cho viéc két luan bo sung N, P, K vao

PAW15 c6 thuc su can thiét cho sy sinh trudng trong giai doan dau hay khong.

PNO PN20 PN40O PN60 PN8O PN100 PNZOO

Hinh 3.51. Hinh anh cay con dugc thu hoach vao ngay thur 5 sau khi gieo dudi anh
huéng ciia PAW-15 két hop bd sung ham luong N ting dan tir 0 dén 200 ppm

Ctrl PPO PP20 PP40 PP60 PP80 PP100 PP200

Hinh 3.52. Hinh anh cay con dugc thu hoach vao ngay thur 5 sau khi gieo dudi anh
huong ctia PAW-15 két hop bd sung ham luong P ting dan tir 0 dén 200 ppm

PKO PK20 PK40 PK60O PK80 PKIOO PK200

Hinh 3.53. Hinh anh cay con dugc thu hoach vao ngay thur 5 sau khi gieo dudi anh
huong cia PAW PAW-15 két hop b6 sung ham lugng K ting dan tir 0 ¢én 200 ppm
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3.5.2.2. Dién tich ld va ham luong diép luc

Trong nghién ctu nay, bén canh cac thong so néu trén, thi dién tich 14 va

ham lugng diép luc cling duogc tién hanh khao sat.

Hinh 3.54 va 3.55 thé hién hinh anh tac dong ciia PAW theo thoi gian hoat
hoa. Két qua hinh 3.53 thiy rang khi thoi gian xtr 1y ting 1én, ham luwong diép luc
trong 14 ting nhe so vi mau dbi chimg tuong tng (> 20%), ngoai trir PAW-15 va
PAW-20 phit c¢6 ham luong diép luc cao hon dang ké, 4,03 pg/L va 3,43 pg/L
tuong ung, trong khi, mau ddi ching chi dat 1,26 pg/L. Diéu nay da ching minh rd
rang tic dong tich cuc cua cac loai RONS, dic biét 1a NOs~ va Hy0,, d6i voi
enzyme san xuat chat diép luc twong tic véi chat nén trong qua trinh sinh truéng
ctia thuc vat. That vay, nitrate 1a thanh phan quan trong clia qua trinh quang hop,
duy tri su séng cta thuc vat va tao ra oxy va chat dinh dudng. Néu khong co nitrate,
ham luong diép luc trong 14 bi giam, 1am cho 14 chuyén sang mau xanh nhat hodc
vang [163]. Do c6 ham lugng diép luc cao nhat, dién tich 14 16n nhat, mau dam nhat
nén mau duoc xur 1y bang PAW-15 ¢6 chit luong t6t hon cic miu khac. Piéu nay
minh ching cho nhan dinh ham lugng di€p luc trong 14 ¢ rau xanh 1a mdt chi ti€u
chat lugng quan trong vi khi bi thoai héa, mau sic cua 14 bi thay doi, 1am giam chét
luong san pham. Nhu vay cac loai RONS (NO;~, NOy") thiic ddy su hinh thanh cac
sic t6 quang hop tich cuc bang cach ting sd luong chat dém va protein thylakoid
trong 14 ciing nhu bang cach ting sy hinh thanh luc lap trong qué trinh phét trién

cia 14 [164- 167].



-94-

24 5
- O - Dién tich 1a —a& - Ham lwong Chlorophyll

20 r ’ ‘9‘-\' . 14 =
I NN =
s/ N .-?
S16 | ;o ‘o 3
: .0 \\ - 3 8
bt .0 ' <}-\_---c>.-ﬁ_6 5
~ 12 t . / \ o
:g - . '8
3 ¢ : . ) B
& / \ g

1

4 -
0 : : : : : : : 0
0 5 10 15 20 25 30
Thoi gian (phut)

Hinh 3.54. Dién tich 14 va ham luong chlorophyll cua xa lach xoan sau 7 ngay xu ly

bang PAW & thoi gian hoat héa khac nhau

Ham luong diép luc cua 14 xa lach xoan c6 twong quan chat ché vai dién tich
1a. N6 1a mot thanh phan quan trong trong qua trinh quang hop, duy tri sy séng cia
thuc vat va tao ra oxy va chét dinh dudng. Anh hudéng ctia phuong phap xir Iy PAW
dén dién tich va ham luong diép luc cua 14 xa lach xoan & ngay thr 7 sau khi gieo
duogc thé hién trong hinh 3.54. O giai doan phat trién ban du nay, hinh dang 14 c6
thé duoc tinh gan ding bang hinh elip. Dién tich 16n nhat va mau ti nhat cua la
dugc quan sat d6i voi mau PAW-15 so véi cac miu khac. Dién tich 14 ¢ mau PAW-
15 16n hon gan hai lan so v6i mau dbi ching (19,86 mm?) Gia tri nay l1a mot trong
nhiing chi tiéu dé xac dinh chat luong cua rau. La 1a co quan quang hop chira sic t6
diép luc cung véi luc lap. Ning lwong anh sang duoc cac sic td ctua chung hap thy
va chuyén dén cc phan tmg cd dinh cacbon (thudng goi 1 phan tng t6i) dé tao ra
chit hitu co cho cay tré)ng. Ngoai ra, luc lap thuc hi€én mot s6 chtc nang khéc, bao
gdm tong hop acid béo, tong hop nhiéu acid amin va phan Gng mién dich & thuc
vat. Do d6, dién tich 1a tang 1én ching to ti 1é quang hop héap thu anh sang ting, dan

dén ti 18 tich lity chat kho va nang sut cdy trong tang 1én dang ké.
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Hinh 3.55. Anh huong ciia PAW ddi véi dién tich 14 cta xa lach xodn

Déi véi viée bd sung khoang chit vao PAW-15, cac két qua dwoc thé hién

trong hinh 3.56 dén hinh 3.59.

Két qua cho thiy co su twong dong gitra ham lugng diép luc va dién tich 1a.
Khi ting ham luong trén cac khoang chit khic nhau déu chi ra xu huéng ting nhe
dén ngudng phu hop, sau d6 cic chi s déu giam tuong tmg, ké ca véi cac chi sb
clia sy ndy mam nhu phan trén di trinh bay. Dudi tac dong cia PAW-15, dién tich
la ting gan gap ddi va ham luong diép luc ting 3,2 1an so véi ddi chung. Trong
khao sat nay, ham luong diép luc va dién tich 14 déu co su ting nhe néu so miu
PAW-15 ¢6 b sung khoang chat véi PAW-15, va ting nhiéu so véi két qua chi sir

dung nudc cit co bd sung N, P, K, cu thé:

e Ddi v6i viée bd sung N: Xu hudng ting nhe gia tri dién tich 1a va ham luong
diép luc & ham luong 0 dén 80 ppm lan lugt tir 3,08% dén 9,23% cho dién
tich 14 va 4,22% dén 7,20% cho ham luong diép luc, so voi mau d6i ching
chi ¢6 plasma & 15 phiit. Sau do, khi ting ham lugng N 1én dén 200 ppm thi

xu hudng giam dan 2 chi so6 trén xuat hién.

e Dbi v6i viee bd sung P: Xu hudng ting nhe gia tri dién tich 14 va ham luong
diép luc & ham luong 0 dén 40 ppm lan luot tir 4,10% dén 6,15% cho dién
tich 14 va 4,06% dén 5,71% cho ham luong diép luc, so voi mau d6i chimg
chi c6 plasma & 15 phit. Sau d6, khi ting ham luong P 1én dén 200 ppm thi

xu hudng giam dan 2 chi so trén xuat hién.

e Dbi voi viée bd sung K: Gia trj dién tich 14 va ham luong diép luc dat 16n
nhat & ham luong 20 ppm so véi mau d6i chimg chi c6 plasma ¢ 15 phut, lan

luot 12 6,15% cho dién tich 1a va 6,95% cho ham lugong dié€p luc. Sau doé, khi
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tang ham luong K 1én dén 200 ppm thi xu huéng giam dan 2 chi s6 trén xuat

hién.
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Hinh 3.56. Dién tich 1a va ham lugng chlorophyll cua xa lach xoan dudi tac dong

PAW két hop N, P, K & cac ham luong khac nhau

Céac hinh anh su khéc biét ciia mau sic va dién tich 14 & xa lach xoan duéi tac
dong cua cac khoang chét duoc bo sung véi ham lugng khac nhau sau 5 ngdy ciing
dugc quan sat va chyp lai thé hién bing cac hinh bén duéi (hinh 3.57 dén 3.58) va
phu lyc dinh kém. Két qua tir hinh anh ciing cho thay viéc bo sung thém N, P, K
trén nén PAW-15 khién cho dién tich 14 cling co su thay ddi nhe.
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A
Hinh 3.57. Anh huong cia PAW-15 dén dién tich 14 va ham luong di¢p luc cua la

xa lach xoan & ngay thir 7 sau khi gieo ¢ cac ham lugng N khac nhau

Hinh 3.58. Anh huong ctia PAW-15 dén dién tich 14 va ham luong diép luc cua 14

xa lach xodn & ngay thtr 7 sau khi gieo ¢ cdc ham lugng P khac nhau

Ctrl PKO PK20 PK40 PK6O PK80 PKI00 PK200

rE Y e

Hinh 3.59. Anh huéng ciia PAW-15 dén dién tich 14 va ham luong diép luc cua 14

xa lach xoan & ngay tha 7 sau khi gieo ¢ cac ham luong K khac nhau
3.5.2.3. Ti l¢ trong luong kho/ twoi

Ham luong chit kho thong qua viée ti 18 trong lwong kho/ tuoi cia 14 duoc
tiép tuc khao sat, cling 1a mot thong sd quan trong trong viéc danh gia hiéu qua sinh

trudng cua cay.
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Ti 18 kho/ twoi cta trong lugng 14 cia xa lach xodn duge thé hién trong hinh
3.60 ddi voi cac diéu kién thoi gian xir Iy PAW khac nhau. Ddi véi tit ca cac diéu
kién dugc khéo sat, cac gia tri do dugc cho cay dugce bod sung bé‘lng PAW vé1 thot
gian kich hoat khac nhau déu cao hon so voi gia tri do dugc cho mau ddi ching. Cu
the, gia tri do 1a 5,19 d6i véi mau ddi chimg, ting tir 6,60 1én 7,45 d6i voi miu
PAW-5 dén PAW-20 va sau d6 giam xudng 6,11 d6i véi PAW-30. C6 tinh dén cac
d6 khong dam bao do lién quan, dudng cong ty sé dudng nhu thé hién “gia tri 6n
dinh” & gia tri khoang 7.3 d6i véi thoi gian kich hoat PAW trong khoang tir 5 dén
20 phut.
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Hinh 3.60. Ti 1€ trong lugng 14 kho/ tuoi ctia xa lach xoan & ngay thur 7 véi thoi gian

xtr ly khac nhau

Hinh 3.61 biéu d6 biéu dién ti 18 trong lugng kho/ tuoi cua xa lach xoan dudi
tac dong cua cac mau PAW c6 bo sung khoang chat. Két qua nhan thiy voi tat ca
cac mau dugc khdo sét, cac gia tri do duge cho cac mau déu cao. Su tang hay giam
ti 1€ nay cua xa lach xodn tuong quan chdt ché véi dién tich 14. Sy gia tang ti 1¢
trong luong kho/ twoi & cac mau duoc xir Iy véi PAW két hop N & cac ham lugng
khac nhau khéng nhiéu so véi mau d6i ching chi c6 PAW15. Khi ham lwong N b
sung trén 60 ppm, chi sd ndy c6 xu huéng giam dan. Piéu nay phu hop véi cac
nghién ciru trude ddy ctia nhom S. Padureanu va cong su [153] dd chi ra rang PAW
lam ting ti 18 trong lwong khé/ tuoi & thuc vat bang cach ting cuong hip thu va sir
dung chat dinh dudng. Tuy nhién, c6 thé do tac dong tiéu cuc ctia ham lugng N cao

doi véi sy sinh trudng va phat trién cia cay trong, dan dén giam tich liiy sinh khoi,
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giam hiéu qua str dung chét dinh dudng, gay ra stress oxy hoa va gy mat can bang

carbon-nito bén trong cay [167, 168].

8,00

7,50 .--""‘'-'-—.F--:"—_-I:::---I--—Z:l:-_—==-==—_——1---==
< A ’
5 7,00
£
S
= 6,50
E >
Bo
& 6.00
= IS -
(,Eg 5’50 8 . Do

g L SR RRT R 4 £ PO
@ 2 © o 8
”[—'4-‘ 5’00 I T T T T T T T T T T
- 20 40 60 80 100 120 140 160 180 200 220
Ham lwong bo sung (ppm)
o+ 9% KL khé/ twoi khi bo sung P 0+ % KL kho/ twoi khi bo sung K
o0 % KL kho/ troi khi bo sung N —— % KL khd/ troi khi PAW 15 bo sung N

— % KL kho/ tiroi khi PAW 15 b6 sung P —o— % KL khé/ troi khi PAW 15 b6 sung K

Hinh 3.61. Ti 1& trong luong kho/ tuoi cua xa lach xodn dudi tic dong clia cdc mau

PAW c6 bd sung khoang chat

béi véi viée bd sung P, chi mdt lugng nho ham lugng bo sung vao (20- 40
ppm), c6 thé c6 su két hop giira P va cac chit c6 trong PAW (NOs~, H,0») 1am gia
tang su tich liiy sinh khoi dan dén ti 16 trong lwong kho/ tuoi c6 tang nhe, sau do khi
bd sung luong P cao hon, chi s ndy c6 xu huéng giam dan. Diéu nay c6 thé duoc
Iy giai 1a kha ning hap thy dinh dudng cia ciy giam ¢ ngudng bod sung khoang chét

cang cao.

Déi véi viec bd sung K: K ciing dong vai tro quan trong trong viéc diéu hoa
qua trinh trao d6i va c¢6 dinh N~ ma trong d6 diép luc 1a noi dy trit N chi yéu cia
cay. Cung cdp du K cé thé thic diy chuyén héa N va ting cudng tong hop acid
amine va protein [169]. Tuy nhién, trong nghién ctru cia H. T. Floor va cong su
[170], & ham lwong NH4* cao trong méi trudng r&, dic biét khi két hop véi luong
K* thap, thuc vat s& bi nhiém doc NHas* do su canh tranh truc tiép trong qua trinh
hép thu ¢ r&. Do d6, viéc bd sung K ¢ ham luong cao khong gy ra su thay doi dang

ké cua ti 18 kho/ tuoi duoc khao sat.
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3.5.3.  Nhan xét chung

Qua nghién ctru cho thiy, trong cac miu PAW theo thoi gian thi mau PAW-
15 cho thay kha ning sinh trudng va ndy mam giai doan dau tot nhat ¢ xa lach xodn
trong 7 ngay nghién ctru. Yéu té quyét dinh cho viéc nay 1a do PAW chira cac hop
chat cia RONS va RNS ¢ ham luong phu hop, gdy ra nhitng thay doi vé hinh thai
trén hat xa lach xodn dan dén sy hip thu nudc va chét dinh dudng tot hon. Dé danh
gia xem PAW-15 ¢ thyc sy thic day toi da qué trinh ndy mam va sinh truong
chua, viéc bod sung khoéang chit N, P, K vao PAW-15 dé khao sat, cho théy, ti I¢ ndy
mam, cac chi sd sinh truéng van cd xu hudng ting nhe ¢ ham luong bo sung thap.
Viéc bo sung nay sé gy hiéu qua tiéu cuc néu khoang chat N, P, K duoc st dung &
ham luong cao. Tir két qua trén cho thay su can thiét cia viéc ding PAW két hop
cac khoang da lugng N, P, K nham cai thién ti 1é ndy mam va kha ning phat trién

cua hat.
3.5.4. Khd ning khdng khudn - khdng ndm ciia PAW
3.5.4.1. Khdng khudn

Hoat tinh khang khudn cia céc mau dung dich tao bdi PAW dén
Xanhthomonas spp. duoc danh gia bang phuong phap xac dinh ham luong e ché
t6i thiéu. Két qua xac dinh ham luong tc ché tdi thiéu MIC cta dung dich tao bai

plasma lanh dén vi khuan Xanthomonas spp. thé hién & hinh 3.62.

Hinh 3.62 cho thiy diém MIC cua dung dich tao béi PAW 1a & thoi gian 25
phut vi ¢ diéu kién nay dung dich tao bdi plasma lanh c6 kha niang trc ché hoan toan
su phat trién cua vi khuan Xanthomonas spp. Dung dich tao bdi plasma lanh & cac
khoang thoi gian dudi 25 phut khong anh huéng dén sy phat trién cta vi khuan
Xanthomonas spp. Két qua nay thé hién dung dich tao bdi plasma lanh c6 kha ning
khang vi khuan gay bénh ddm 14 rat cao. Sau 1 ngay céy vi khuan, mat d6 khuan lac
giam khi thoi gian hoat hoa plasma ting 1én, trong d6 s6 khuan lac cao nhét 1a &

mau doi ching.
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Hinh 3.62. Anh chup céac dia thach c6 chira mau dbi ching va céac mau PAW & thoi

gian khac nhau véi Xanthomonas spp.

Hi¢u qua khang tang theo thoi gian 1a do sy gia tdng ham luong ROS va
RNS dugc hinh thanh trong qué trinh dung dich bi tdc dong bdi céc tia plasma lanh.

Bdng 3.2. Két qua ban kinh vong khang khuan cia PAW ¢ thoi gian khac nhau

M3 Pbi | PAW- | PAW-| PAW- | PAW- | PAW- | PAW-
au
chung 5 10 15 20 25 30
Ban kinh
2+ 5+ 7+ 8 +

vong khang 0 0 0

, 0,05 0,05 0,05 0,05
khuan (mm)

Trong trudng hop xac dinh hiéu qua khang khuan cua dung dich tao bdi
plasma lanh dwa vao ban kinh vong khang khuan & bang 3.2 thé hién rd dung dich
tao bai plasma trong khoang thoi gian 15 phut thi vong khang khuan bat dau xuét
hién v61 ban kinh 1a 2 + 0,05 mm. Thoi gian tdc dong cua tia plasma cang dai thi
duong kinh vong khang khuan cang 16n. Piéu nay chi ra ring dung dich tao bai

plasma lanh hoan toan c6 kha nang khang Xanthomonas spp.

C6 nhiéu nhom nghién ciru dua ra cac co ché khang khuan cua dung dich tao
boi plasma lanh. R. Laurita va cong su cho rang chinh gia tri pH thap va su hinh

thanh cua H>O trong dung dich tao bdi plasma lanh da tao nén kha nang khang
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khuan ciia n6 [171]. Trong khi d6, Traylor va cong su cho rang dung dich tao bai
plasma lanh gay ra su trc ché vi khuédn 1 do cac khoang chit sinh ra tir su twong tac
cua H2O; va ion NO;™ [106]. Mot nghién ctru khac cuia K. Oehmigen va cong su [5]
da chi ra co ché khang khuan chi tiét hon 1 trong diéu kién acid, qua trinh oxy héa
boi cac gbe hydroperoxyl va qua trinh peroxy hoa lipid cia mang té bao bat dau. Do
d6, mang té bao bi pha huy dé tao diéu kién cho céac proton di vao bén trong té bao.
Pong thoi, gbc ONOOH' dugc tao ra boi cac gbe N tham nhdp vao bén trong té bao
vi khuén va phan haty thanh NO,™ va OH' ¢6 tinh oxy héa cao va pha huy té bao vi
sinh vat tir bén trong [173,172]. Ngoai ra, cac cong trinh khac da xac dinh mot sb
tac nhan tich cuyc ddi voi qua trinh bat hoat vi khuan cua dung dich tao boi plasma
lanh 14 nho vao sy két hop cua nhiéu yéu to nhu gia tri pH, Oz va N» [172,174]. Tur
cac nghién ctru trén cho thiy hiéu qua khang khuan cia dung dich tao boi plasma
lanh phu thudc vao nhiéu yéu t6 nhu: Gia tri pH, ROS va RNS. Tuy thudc vao thanh
phan, ti 1& va ham luong cac chat va thoi gian tiép xtc cia dung dich tao boi plasma

lanh véi vi sinh vat.
3.5.4.2. Khdng ndm

Phuong phap xac dinh ham luong Grc ché t6i thiu MIC duogc sir dung dé
danh gia hoat tinh khang ndm cta cdc mau dung dich tao boi PAW. Két qua xac

dinh ham luong wc ché t6i thiéu MIC cia dung dich tao bdi PAW dén ndm

Fusarium spp. thé hién & hinh 3.63.

Hinh 3.63. Anh chup cac dia thach c6 chira miu déi ching va cac mau PAW & thoi

gian khéc nhau vo6i Fusarium spp.
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Hinh trén cho thay dung dich tao béi PAW & cac khoang thoi gian dudi khac
nhau ¢6 anh hudng dén su phat trién cta soi ndm Fusarium spp. khong gidng nhau.
Cu thé hon, & mau d6i ching va PAW-5, ta thiy soi nAm phat trién dong déu, xop
min, lan rong, mau sdc thé hién rd. Trong khi d6 mau PAW-10 va PAW-15 thi su
phat trién cta sgi nAm bat dau bi kim him, soi nAm bat dau phat trién khong déng
déu va dén mau PAW-20 thi soi ndm bi co ép lai, dudng kinh tan nim ciing nho hon
va khong min nhu cac mau dung dich tao bé1 plasma lanh c6 thoi gian 5— 15 phat.
Vi mau PAW-25 va PAW-30 thi hoan toan khong cé soi nam xuét hién. Vay nén
ta co thé két luan diém MIC cta dung dich tao bai PAW 14 & thoi gian 25 phut.

Bdng 3.3. Két qua ban kinh vong khang nim ctia PAW & thoi gian khac nhau

M3 Pbi PAW- | PAW- | PAW-| PAW- PAW- PAW-
au

chung 5 10 15 20 25 30
Béan kinh
vong khang | 0 0 0 0 1+0,05 |3+0,05 |4£0,05
ndm (mm)

Bang 3.3 cho thiy vong khang ndm chi xuét hién tir khoang thoi gian 20 phut
tré 1én. Piéu nay phu hop voi nghién ctru trude ddy, PAW & thoi gian 1au hon 14 25
va 30 phit co vong khang ndm to hon, diéu nay 1a do cac hop chit c6 kha ning

khang nim c6 trong dung dich tao bdi plasma lanh ham lugng cao hon [175].

Dua vao cac két qua thu dugc ¢ hinh 3.63 va bang 3.3, c¢6 thé thdy PAW c6
hiéu qua khang ndm thap hon so véi hiéu qua khang khuan trong céc diéu kién
tuong duong. Didu nay duoc giai thich 13 do su khéac biét vé cdu tric va thanh phan
clia té bao vi sinh vat nhan so va nhan thyc. Cau triic té bao cia nAm phirc tap hon
vi khuan, do d6 phai 4p dung cac diéu kién diéu ché dung dich tao boi plasma lanh
khac nhau dé dat duoc hiéu qua bat hoat tuong duong [175, 176]. Vé tac dong
khéng nam thi dung dich tao bdi plasma lanh da lam bao tu nam bi v& ra, teo lai va
det, bé mat té bao thd rap, nhan nheo [177]. Avramidis va cong su [178] da sir dung
kinh hién vi quang hoc, ho quan sat thdy dung dich tao béi plasma lanh lam cau tric

thanh té bao va mang té bao bi hu hong, din dén 0 ri t& bao chat. Mot nghién ciru
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khéac ctia Dasan va cong su, dua vao anh SEM da chung minh réng cac bao tur cia
A. Parasiticus mat tinh toan ven sau khi xir Iy bang dung dich tao boi plasma lanh
va cac chat trong té bao phan tan thanh cac cum [179]. Dua trén nhitng quan sat
nay, c thé gia thuyét rang co ché khang nim cta dung dich tao béi plasma lanh 1a
do cac ROS, cu thé 1a *OH va oxy don Oz trong dung dich tao béi plasma lanh c6
xu hudng tan cong cac acid béo khong no trén mang té bao dan dén phd v& thanh té
bao ndm va gy ra sy xdm nhdp cua céc ion, cac hop chit phan cuc vao trong té bao
[180] va/ hoac bi 10 ri cac thanh ph?m ndi bao nhu acid nucleic va protein do d6 dan

dén giam hoat dong trao ddi chat dan dén chét té bao [181].

V61 kha ndng tao ra cdc RNS va ROS tu sy phong plasma lanh vao nudc
dugc hinh thanh trong qua trinh dung dich bi tdc dong boi cac tia plasma lanh ma
PAW thé hién rd kha nang khang khuan va nam. Hiéu qua khang ting theo thoi gian

1a do su gia ting ham luong cia cac hop chat duogc tao ra.
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KET LUAN VA KIEN NGHI

Két luin

Trong luan an nay, nudce hoat hoa plasma da duge nghién ctru di€u ché bang

ky thuat phong plasma khi-l6ng trén hai kiéu phong 1a DBD va Corona. Dic trung

dién hoc cua hé tao plasma ciling nhu thanh phén, tinh chét cua cac PAW cling da

dugc phan tich va danh gia. Ngoai ra nghién ctru ciing tién hanh danh gia hoat tinh

nham cai thién qua trinh phat trién cta xa lach xoan (Lactuca sativa L.) & giai doan

dau thong qua chi sb trong luong nghin hat, chiéu dai phéi, ti 16 ndy mam cho sy

ndy mam va chi s6 chi€u cao than, chiéu dai ré, ham luong di¢p luc, ti 1€ trong

lugng kho/tuoi, dién tich 14 cho qué trinh sinh trudng trén céc tic nhan trong cac

truong hop sau: H20z, N, P, K, PAW va su két hop PAW véi N, P, K. Két qua thu

duoc nhu sau:

v

Pa xay dyng thanh cong 02 hé théng tao PAW tir viéc phong dién theo 2
kiéu phong plasma Corona va plasma DBD trén cing 1 ngudn phét ty ché
tao. Cac hé nay cling da dugc xac dinh dac trung dién hoc trén may do hién
song véi cac thong sd vé dién ap, dong dién va tan sd. Trén co s& d6 xac dinh
dic trung dién cta kiéu phong plasma va cong sudt tiéu thy cua hé plasma.
Két qua cho thay ngudn phét tao ra kiéu phong dang xung, dang dic trung
ctia plasma lanh, véi cong sudt tiéu thu khong cao chi 47 W. Tur két qua cho

thay hé thong co thé trién khai hiéu qua khi ap dung trén quy mé 16n.

D3 xac dinh dugc thanh phan, tinh chit cua tit ca cic mau PAW dugc diéu
ché tir 2 kiéu phong. Qua d6 da lya chon dugc mau PAW phu hop dé ap
dung cho nghién ctru vé& ndy mam va sinh truéng giai doan dau cua xa lach
xoan. Két qua cho thdy mau PAW véi thoi gian phong 15 phit boi hé plasma
DBD 1a phu hop nhét cho nghién ciru.

Pi chi ra duge vai tro cua tac chat oxy héa H.02 d6i voi qué trinh ndy mam
va sinh trudng ciing nhu hoat tinh cho khang khuan, khang nam. Két qua cho
thdy, & ham luong thap, H,O> ¢ ham lugng < 10 ppm c6 vai trdo nhu mot
phan ttr tin hiéu, kich thich t6t cho su ndy mam va sinh truéng hat. Mit khac

v6i ham luong H>0> cao (> 1.000 ppm) s& bét hoat cac vi khuan va ndm gy
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bénh c6 trén hat, c6 tac dung tot cho qué trinh ria hat, [am sach mau nhim

han ché su phat sinh mam bénh trong giai doan dau.

v Dai chi ra dugc vai tro cua khoang chét vo co N, P, K d6i v6i qua trinh nay
mam va sinh truong giai doan dau trén xa lach xodn. Két qua da xac dinh
duoc ham luong phu hop cia cac khoang chit trén cho su phat trién tét cia
cdy trong giai doan dau phat trién. Ham luong phu hop cho qué trinh nay 1a
100 ppm véi N, 80 - 100 ppm voi P va 20 - 40 ppm véi K. Két qua lai cho
thdy su can thiét phai bd sung dinh dudng N, P, K trong giai doan ban dau

cua hat.

v' D chi ra hoat tinh cao cia PAW cho sy nay mam va sinh truéng ctia xa lach
xodn. That vay nudc dugc hoat hoa béng plasma lanh véi kiéu phéng DBD
trong thoi gian tir 10 dén 20 phut s& chita cic RON, RNS & ham luong phu
hop, c6 tac dong tich cuc va hiéu qua cho su nay mam cua hat va su phat
trién ciia cdy con. Ngoai ra nghién ctru ciing chi ra kha nang khang khuan va

nam cua PAW, gitip trc ché su phat trién cua vi sinh vat.

v’ Pi chi ra viéc két hop PAW-15 véi cac khoang chét vo co nhu N, P, K trong
giai doan dau dbi v6i qua trinh nay mam va sinh trudng trén xa lach xodn 1a
can thiét. That vy, viéc két hop bd sung cic khoang chat N, P, K & liéu
luong nhé: 40- 60 ppm vo1 N, 20- 40 ppm véi P va dudi 10 ppm véi K vao
dung dich PAW-15 cho thay c6 su gia ting cho c4 hai qua trinh 12 nay mam
va sinh trudng cta cdy khi so sanh véi miu d6i ching va mau PAW-15. Két
qua nay di tim ra dugc ngudng phat trién t6i wu cua cdy trong trong trudng

hop nay.

Kién nghi

Nghién ctru thém su tuong tac ciia hon hop N, P, K véi PAW cho qué trinh
nay mam va sinh truong xa lach xoan. Pdng thoi tim hiéu sau hon vé co ché tuong
tac qua lai gitta thanh phan, ham luong cta cac chat tao ra tir PAW va cc nguyén t6

bd sung vao nham lam co s¢ hoan thi¢n hon cho cac qua trinh, co ché sinh ly thuc



-107-

vat, qua d6 khang dinh vai trd va kha ning st dung nudc hoat héa plasma trong

nong nghiép va cong nghiép.

Khdo sat cac chi s6 phat trién ctia PAW trén xa lach xoan trong giai doan sau

dé minh chimg cho hiéu qua cia PAW va sy két hop bo sung N, P, K véi PAW.

Thir nghiém PAW trén cac ddi tuong rau khac trong cing ho dé kiém tra su
tuong tac, sy sinh trudng va phat trién cua thuc vat nhim lam nén tang cho céc

nguyén ctru tiép theo.

bénh gia thém sy khéc biét hi¢u qua gitta PAW va khi plama cho qué trinh

sinh trudng va phat trién cua xa lach xoan.

Nhirng dong gop mai cia luan an

Luan an da thanh cong trong viéc nghién clru ddnh gia so sanh lya chon cac
thong s6 ciia nude hoat hda plasma cho pht hop véi muc tiéu cai thién qua trinh
sinh truéng va phat trién trong giai doan dau cua xa lach xoan. Trén thé gidi, cac
nghién ctru trude vé co ché tic dong clia nude hoat hoa plasma d6i voi cay trong chi
danh gia trén vai yéu tb tic dong. Két qua nghién ctru cta luan an nay da danh gia
trén nhiéu yéu td tac dong hon dé 1am hoan thién hon co ché tac dong ctuia nude hoat

hoa plasma voi cay trong.

Luan an ciing tién hanh danh gia thi nghiém cic miu cho ndy mam, ting
truong trong giai doan dau phat trién ctia ddi twong nghién ciru, nham xéac dinh sy
can thiét st dung thém cac vi lugng N, P, K cho qué trinh ndy mam va sinh truong

giai doan dau.

Luan 4n da danh gia co ché tac dong ciia nudc hoat hoa plasma két hop véi
don yéu t6 va da yéu t6 nham 1am co so hoan thién hon cho cc qua trinh, co ché
sinh 1y thuc vat, kiém tra cac yéu t6 bd sung tir ngoai vao, cé thé co tac dong 4m
trong cac két qua. Qua do khéng dinh vai tro va kha nang sir dung nudc hoat hoa

plasma trong nong nghi€p va cong nghiép.
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Nghién ctru ciing c6 gia trj trong viéc thudn hoa, cai tao gidng ciy thudng
thich hop trdng ¢ diéu kién 6n déi sang diéu kién nhiét doi khi img dung nuée hoat

hoa plasma cho ndy mam va tang truéng.

Luan 4n di nghién ctru két hop nudc hoat hoa plasma véi cac khoang chat vo
co nhu N, P, K nhim chi ra cac thong s tot nhét, cai thién qua trinh ndy mam va
sinh trudng giai doan dau cia xa lach xodn Lactuca sativa L. Day 1a chia khoa cua
viéc thuc hién cai tao gidng cho ciy trong trong néng nghiép ma hién nay céc sang
ché vé& huéng nay chua c6 nhiéu va chua c6 d6 sau nhat dinh.

Luan an ciing nham két hop nghién ctru cac yéu t6 hdn hop 1y, hoa, sinh dé

hé thong va hoan thién h¢ tao plasma, nham tra 161 cau héi sy tdc dong cuia nudc

hoat hoa plasma va anh hudng cua cac y€u t6 ngoai lai 461 véi cay trong.
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Abstract

Non-thermal plasma is widely considered as an effective technology for applications in
agriculture. Particularly, numerous reports studies have highlighted the role of plasma-acti-
vated water (PAW) for seeds germination, plant growth, stress tolerance, and antibacterial
ability. The present study investigated the effects of PAW on lettuce (Lactuca Sativa L.)
seed germination and seedling growth. PAW was achieved by using an atmospheric pres-
sure dielectric barrier discharge in Ar (50%) -N, (40%)-0O, (10%) gas mixture for treat-
ment time ranging from 5 to 30 mn. The physicochemical properties of PAW (temperature,
pH, electrical conductivity, concentrations of nitrate, nitrite, and hydrogen peroxide) were
evaluated. Results show that water-activated during moderate time, 10 to 20 mn, contains
reactive oxygen and nitrogen species at relevant concentration levels to have active impacts
on seed germination and seedling growth. Germination potential significantly increased by
about 117%, 56%, and 77% after 15 mn of treatment, for the first 3 days, respectively, com-
pared to control. For long time PAW (25-30 mn), the germination rate is either constant
or decreases. Positive effects of PAW treatments were registered on the growth parameters
of seedling including stem and root length, leaf weight, leaf area and chlorophyll content,
and the vigor of seedlings. Chlorophyll content significantly increased by 220% for PAW-
treated 15 mn and by about 165% for PAW-treated 20 mn, respectively, compared with
control. Additionally, PAW induce morphological changes on lettuce seeds which are asso-
ciated with oxidizing species leading to better water and nutrients uptake.
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Plasma Chemistry and Plasma Processing

Introduction

The frequent use of chemical fertilizers to increase crop yields can cause soil degradation,
increase production costs, reduce the quality and competitiveness of agricultural products,
and also polluting the environment affecting human health. Therefore, it is urgent now to
find alternative technologies to ensure high quality of agricultural products, health and
safety, while being environmentally friendly. In that field, non-thermal plasma (NTP), due
to its reactive nature, has emerged as suitable technology for seed germination, seed disin-
fection, and plant growth. NTP processing methods have many advantages in agriculture,
due to their low temperature operation and short processing times, without causing dam-
age to crops, food, seeds, humans and the environment. Plasma discharges produce reac-
tive neutral species, charged species (electrons, ions), electric fields, and ultraviolet radia-
tion. These elements cause the change in density of reactive oxygen and nitrogen species
(RONS), pH, oxidation—reduction potential (ORP), electrical conductivity ..., and affect
seed germination, plant growth, and the quality of agricultural product.

Thus, more than 2 decades ago, the topic "Plasma-agriculture” emerged with initially
the seeds treatment by low-pressure plasma systems, especially radio-frequency and
microwave discharges [1-3]. Although the low-pressure plasma offers the advantage of
large volume processing in a homogeneous plasma, it nevertheless requires expensive and
specialized equipment. The development of atmospheric NTP sources, especially corona
and barrier discharges [4, 5], and other sources involving plasma-activated water (PAW)
[6] or pulsed electromagnetic fields [7] has drawn considerable attention as new trends to
improve the seeds germination and the plant growth [8]. Usually, the direct treatment of
seeds is predominantly performed with dielectric barrier discharges (DBDs) in ambient air
and to a lesser extent with other plasma devices like plasma jets or gliding arcs. In such
plasmas, the heavy particles (ions, molecules) remain at low temperature making NTP suit-
able for the surface treatment of sensitive materials. On the other hand, the electron tem-
perature is high enough to produce a variety of species, especially ROS and RNS, which
were identified as the key species that induce seed changes. The electric field and the UV
radiation produced by the plasma may possibly be effective in seeds treatment.

Plasma treatment can have a variety of effects on the morphology of seeds due to its
complex interaction with organic materials and living cells. It was found that germina-
tion of several different agricultural species can be tuned by the plasma chemistry. More
precisely, the germination can be either accelerated by the improvement of the wettabil-
ity properties of seeds surface [9] or delayed by creating a plasma-reactive coating on the
seeds surface [10] without significantly affecting the percentage of germination. Using a
selective gas and plasma conditions, seeds germination was delayed for pea, radish, corn
and bean, while the germination was accelerated for soybean and corn. Another conse-
quence of the plasma treatment is to modify the surface properties and to reduce of patho-
gen/chemical contamination on plant seeds [2, 11]. Under some experimental conditions,
the direct plasma discharge in contact with seeds can cause negative effects on the seed
cells, namely, cells membrane damage, cells death and proteins degradation [8, 12].

Besides water purification and wastewater treatment [13], the application of PAW in
agricultural has also been carried out in many studies for decontamination purposes, ger-
mination of seeds, plant growth enhancement, and production of nitrogen-based green fer-
tilizer [14, 15]. Two main methods of PAW production are investigated. One takes advan-
tage of the interactions of gas plasma with the solutions while the other employs direct
generation of plasma in liquid [16-18]. Plasma-liquid interactions have been investigated
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already by several authors and a review of generation mechanisms and physical character-
istics of plasmas generated in contact with liquids was given recently by Bruggeman et al.
[19]. Briefly, although there are many plasma-generated species such as superoxide (O,7),
oxygen and hydroxyl radicals (O, OH), most of them are transient species that react to form
long-lived species, namely RONS, as nitrates (NO;7), nitrites (NO, ™), hydrogen peroxide
(H,0,) and ozone (O3),

As reported in the literature [20-23], PAW could have a significant impact on seeds
germination, plants growth, and nutritional content of the product in various vegetables as
demonstrated by several studies. Nitrate is the most important form of nitrogen which is
one of the essential nutrients for plants as it is a constituent of amino-acids, proteins, chlo-
rophyll and other metabolites. In addition, hydrogen peroxide (H,0O,) can activate proteins/
genes related to plants growth. It is generally agreed that the bactericidal activity of PAW
derives from the combined action of a high positive oxidation reduction potential (ORP)
and a low pH [24].

In addition to RONS, contamination of water and/or soil with heavy metals such as Cu,
Cd, Cr... can significantly affect seeds germination and plants growth. The toxicity of these
elements causing metabolic disorders and growth inhibition varies upon the type of plants
and their critical concentration [25-27]. At low doses, some studies reported an opposite
effect on some plants as reported by Peralta et al. [28].

In this study, PAW has been utilized to irrigate Lettuce (Lactuca Sativa L.) seeds and
seedlings from germination to early stage growth. Lactuca Sativa L is known as a domes-
tic short-term vegetable specie cultivated mainly for its fleshy leaves. In eastern medicine,
Lactuca Sativa L is also used as pharmaceutical treatment of stomach problems, urinary
tract infections, and nerve protection. Moreover, Lactuca Sativa L also has scientific sig-
nificance as a typical research subject with high sensitivity, rapid germination speed, linear
growth, and not very sensitive to pH variations. The germination rate and growth charac-
teristics of Lactuca Sativa L, such as roots and sprouts length as well as dry/fresh plant
weight and chlorophyll contents in the leaves, were investigated as function of the char-
acteristics of PAW solutions prepared from demineralized water exposed to DBD plasma
in different conditions. To this end, many parameters have been recorded including H,0,,
NO;~, NO,7, ozone (O3), pH, electrical conductivity, and temperature. Their respective
effects on the agronomical parameters are discussed.

Materials and Methods
Plasma Source and PAW Generation

The plasma source particularly designed for injection of reactive species into water and
activated the water is a dielectric barrier discharge (DBD) in a cylindrical configuration as
shown in Fig. 1. It consists of a quartz tube (26 mm outer diameter, 22 mm inner diameter,
11.3 mm length) wrapped with a 120 mm long copper foil (120 mm long, 0.5 mm thick-
ness) used as electrode. Inside the quartz tube was inserted a copper tube (20 mm outer
diameter, 10 mm inner diameter, 300 mm length) serving as second electrode and the feed
line of water sample. To generate the plasma, Ar (50%)/N, (40%)/10% O, gas mixture was
supplied into the device by the top of the reactor with a constant total flow of 33 mL/mn.
The DBD reactor was powered using a homemade high voltage pulsed power supply deliv-
ering 24 kV at a repetition frequency of about 1,5 kHz.
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Fig. 1 Schematic diagram of the plasma reactor for water activation

The water sample was introduced into the inner copper tube from the bottom by a chem-
ical dosing pump (BL10-2 BlackStone, Hanna Instruments), flows along the electrode’s
outer surface to then be directed towards the collecting glass vessel for recirculation in the
reactor at a flow rate of 180 mL/mn at a dosing frequency strokes per minute of about 120.
In each experiment, a volume of 500 mL of distilled water sample was activated by plasma
for 5, 10, 15, 20, 25, and 30 mn; and labeled as PAW-5, PAW-10, PAW-15, PAW-20, PAW-
25, PAW-30, respectively. CTRL, referred to distilled water (DW) without any plasma acti-
vation, has pH and electrical conductivity of about 6.9 and 3 uS/cm, respectively. After
activation, the liquids are immediately used to water the seedlings or plants.

Evaluation of Physical and Chemical Properties of PAW

The temperature, pH, electrical conductivity (EC), and the concentrations of the reactive
oxygen and nitrogen species (RONS) were all measured immediately after PAW genera-
tion. The pH and electrical conductivity measurements of DW and PAW were performed
using a multi-parameter probe HI-99130 (HANNA Instruments). Nitrate as well as nitrite
concentrations have been estimated by photometric analysis using a high-resolution spec-
trophotometer (Shimadzu UV-1800) and commercially available aqua-test kits (Sera,
Germany).

Hydrogen peroxide concentration measurements have been performed was performed
using HI-3844 test kit (HANNA instruments). Dissolved ozone (O;) was measured by
HI-38054 chemical test kits (HANNA Instruments) that uses the DPD method.
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The reported values of temperature, pH, EC, RONS concentration, are the mean of
at least 4 measurements on samples under the same experimental conditions. The corre-
sponding standard deviations are reported in the graphs as error bars.

The use of copper electrode can lead to contamination of the water used in these exper-
iments. DW and PAW analysis using Atomic Absorption Spectroscopy (iCE 3500 AAS
Thermo Scientific) has shown that neither Cu™ nor Cu®* are present in the solutions even
for plasma treatment times exceeding 60 min (2 times higher compared to the treatment
time used in the present study).

Seeds Germination and Plants Growth Conditions

Seeds of Lactuca Sativa L. under that study were collected in the orchard in Cai Rang dis-
trict of CanTho province in Vietnam and then were stored in the dark at room temperature
before the experiments. The germination tests were conducted in petri dishes onto What-
man #1 filter paper. The seeds were divided into seven groups: control (CTRL)-watered
with distilled water, and PAW-5 to PAW-30. Each group was represented by three rep-
licates (20 seeds each) and all the experiments were repeated five times under the same
experimental conditions to confirm the reproducibility of results.

The seeds were germinated under controlled conditions in a chamber at temperature of
about (30+2) °C, light for 16 h, and dark for 8 h. Before the germination tests, Lettuce.
seed samples were soaked for 2 h in distilled water and in PAW treated for 5 to 30 mn,
respectively. Then, the samples were watered with 1 mL of PAW at 24 h interval and incu-
bated for 7 days. The number of seeds germinated was observed and recorded every day.
The seeds are considered to be germinated when embryos emergence (germ coleoptile)
reaches approximately 2 mm length. The germination rate, defined as the ratio of the num-
ber of germinated seeds to the total number of seeds, was followed during the first 3 days.
The morphological changes on Lactuca Sativa L seeds before and after 2 h in PAW were
observed with Field Emission Scanning Electron Microscope (FE-SEM, Hitachi-S4800,
Japan).

In order to evaluate their water uptake, samples of 100 seeds are weighed using an ana-
lytic balance with three decimals before and after being soaked in petri dishes for seven
PAW conditions. After 2 h, each sample of 100 seeds were placed on filter paper to absorb
all the remaining water outside the seed and then re-weighed. Experiments was repeated 5
times. The average 1000-seed weight was then determined as 10 times the 100-seed weight
(Vietnamese standard TCVN 1700:1976 on wet seeds).

From the 3™ day of sowing, stem and root length were measured. Stem length is defined
as the length from the plant base to the top of the highest leaf, and root length is defined as
the length from the plant base to the top of the longest root. After 7 days, the fresh plants
or part of the plants are harvested and immediately weighed. The fresh plants are dried at
150 °C for 2 h then at 80 °C until their weight no longer changes.

The chlorophyll content in leaves was measured by the method already published by
Lichtenthaler and Wellburn [29]. Briefly, total amount of chlorophyll was extracted from
1 g of fresh leaves tissue collected into a Duran bottle containing 50 ml acetone (70% v/v)
and kept in a dark area during 24 h. Following this, the mixture was filtered with Whatman
#1 filter paper. Absorption spectra of chlorophyll a (C,) and chlorophyll b (C,) at wave-
lengths of 645 nm and 662 nm were measured using the high-resolution spectrophotometer
Shimadzu UV-1800 that has been used previously for NO,™ and NO;™ measurements. The
concentrations (in pg/mL) of C, and C, plant extract were calculated using the specific
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absorption coefficients in the following formula where A4, and A5 are the absorbance of
chlorophyll values measured at 662 nm and 645 nm, respectively.

C, = 11.75A44 — 2.35A 45

C, = 18.61A45 — 3.96A4,

The total chlorophyll content was expressed as follow:

Total chlorophyll = 8.0244, + 20.2A,s

Statistical analysis of the data is expressed as the mean value + standard deviation (SD)
of the measurements made on five replicate experiments.

Results and Discussion
Physical and Chemical Properties of PAW

To describe the changes of pH and conductivity caused by air plasma in water Lukes et al.
[30] proposed a general mechanism including both gas-phase reaction pathways and liquid-
phase reactions. The NO that is formed in air plasma by gas-phase reactions of dissoci-
ated nitrogen and oxygen rapidly reacts with oxygen or ozone to yield NO,. The nitrogen
dioxide can subsequently dissolve in water, leading to nitrite NO,™ and nitrate NO;™ via an
electron capture by nitrogen dioxide NO, or oxidation by nitric oxide NO. The pH of the
solution is then reduced, which, along with an increase of the solution conductivity, favors
the disproportionation of nitrites into nitrates and nitric oxide. The formation of nitrate
may also proceed via the liquid-phase reaction of NO, with OH- radicals to form perox-
ynitrous acid. On the other hand, in the presence of ozone, nitrites are rapidly oxidized to
nitrates and oxygen, thereby eliminating their content in water. It was demonstrated [31].
that a large part of the conductivity increase can be attributed to the pH change, the role of
nitrates and nitrites was, however, found to be small and other unidentified ions were pro-
posed to contribute to the conductivity changes.

The pH variation of PAW as function of plasma activation time is shown in Fig. 2. An
acidification was induced by DBD treatment of water resulted in a quick decrease of pH
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values from initial value of 7 pH units to less than 5 units within the first 15 mn of plasma
treatment, followed by a quasi-steady range of approximately 4.7 units within 30 mn. Simi-
lar results were observed by Ma et al.[32] after 10 mn of activation using a single elec-
trode non-thermal atmospheric plasma jet working in Ar/O, carrier gas. Oehmigen et al.
[24] also observed a similar decrement in pH up to 3 units after 30 mn of treatment of
physiological saline (water +NaCl) using a surface DBD. The acidification of the water is
the result of the formation and accumulation of active ions in the solution, namely nitrite
(NO,") and nitrate (NO5") ions as reported in the literature [33, 34]. These ions easily
combine with H* to form HNO, and HNO; acids. The decrease in pH values and the for-
mation of acidifying compounds in PAW may vary according to the plasma reactor design
(DBD, corona, gliding arc discharges), voltage and current, and working gas used for
plasma generation [16, 33, 35].

The electrical conductivity can provide information on both nature and concentration
of ions present in the solution. The variations of electrical conductivity and temperature
of PAW as function of plasma activation time are shown in Fig. 3. Except for the first five
minutes, the electrical conductivity increases linearly with increasing the plasma activa-
tion time in the range covering values from 10 to 18 uS/cm for 10 and 30 mn, respectively.
PAW temperature increased by only a few degrees after 30 mn of plasma processing, 4 °C
for these experiments, showing that this plasma device is compatible for use in agriculture
where the temperature is a sensitive parameter.

Although there are many plasma-generated species such as hydrogen hydroxyl (OH),
nitric oxide (NO), nitrogen dioxide (NO,), peroxynitrite (O=NOOH), superoxide (O,"),
most are transient species that react to form the end products H,O,, NO,™, and NO;™ [36,
37]. Since the time between PAW generation and irrigation of seeds and seedlings is long
enough (tens of minutes), only stable species contained in PAW may be involved in the
development and growth of plants. However, a positive role of the short-lived species on
plants has already demonstrates [38]. Figure 4 shows the dependences of NO;~, NO,™, and
H,0, concentrations in distilled water on the plasma treatment time. The NO;~ concen-
tration was 0 mg/L before plasma treatment (DW) and proportionally increased with the
plasma treatment time. It was approximately 20 mg/L in PAW-5 sample and reach up to
60 mg/L in PAW-30 sample. Compared to nitrate, the nitrite concentration was very low
and a maximum value of about 2.5 mg/L. was measured after 30 min of treatment. The low
concentration of NO,~ could be explained by the fact that the transformation of NO,™ into
NOj;™ is accelerated in acidic conditions [24].

Fig.3 Electrical conductivity 20 40
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tion of plasma treatment time
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As shown in Fig. 4, the concentration of H,O, exhibits a similar trend to that of NO;~
as the plasma treatment time increases: from 0 mg/L in the control sample to the highest
value of 70 mg/L at the highest plasma treatment time of 30 mn. The formation of H,0, in
water is mainly derived from two sources: (1) H,0, formed in the gaseous phase and trans-
ferred to water and, (2) generated directly in the liquid phase due to recombination of dis-
solved OH radicals from gas phase and/or reaction between other reactive oxygen species
in the liquid phase. Therefore, when the plasma treatment time increases, the more OH as
well as H,0, are produced. In addition, small amounts of O;~ were measured under similar
operating conditions (data not shown). The measured concentrations of O;~ do not exceed
0.15 mg/L for 30 mn of treatment.

Germination and Seedling Growth
Effect of PAW on Seeds Germination

Figure 5 shows the seeds germination indicators (embryos length and seed weight) for dif-
ferent PAW conditions. For comparison, the 1000-seed weight was about 0.83 g for dry
seeds. We note that for all cases, the seed mass (1000-seed weight in grams) soaked with
PAW is higher than that of CTRL sample (an increase between 24 and 147% is observed).
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Although the weight of seeds soaked with PAW-5 to PAW-20 increases slowly from
(1.62+0.02) g to (1.79+0.01) g, it increases dramatically for PAW-25 and PAW-30 condi-
tions reaching (2.15+0.02) and (3.24 +0.04) g, respectively. It means that we may create
best conditions for seeds to germinate because, mature seeds are usually very dry and need
to absorb a substantial amount of water, equivalent to their dry mass, before germination
can begin [39].

The length of embryos indirectly represents the rate of seed growth. As shown in
Fig. 5, the control sample lead to the shortest embryo length compared to all samples
in other conditions. This demonstrates that PAW has a significant impact on germina-
tion and seed development. The embryo length of the seeds increases from (3.92+0.49)
mm to (7.02+0.22) mm for CTRL to PAW-20 samples, respectively and then decreases
to (6.24+0.0.19) mm and (5.06+0.58) mm for PAW-25 and PAW-30, respectively. The
decrease of embryo length may be attributed to the high water uptake leading to improper
re-formation of polysaccharide bridges between cellulose fibers in the cell wall, resulting in
cell damage, disruption and death [40].

Different effects of PAW on plant growth are governed by various combined factors
such as plant species, type of plasma, treatment time, type of water, experimental condi-
tions [41]. Therefore, the relationship between the physicochemical properties of PAW and
the internal changes of the seeds should be clarified to demonstrate the positive effect of
PAW on seed germination. For more details on the effect of PAW on the seed germina-
tion, germination rate of seeds was monitored during the first 3 days after sowing. Fig-
ure 6 shows the germination rate of Lettuce seeds watered with DW (CTRL) and PAW-5 to
PAW-30. Except for samples watered with PAW-25 and PAW-30, it is shown that the use
of the plasma-activated water increases the germinability of the seeds and the germination
rate differs from day to day. After a day of sowing, seeds germination rate of about 22% is
reached when PAW-15 was used, whereas, this rate remains constant around 10% for the
other conditions. On the second day, the germination rate increased sharply (between 3 and
4 times compared to values achieved the first day). Finally, after 3 days, the germination
rate increases steadily for CTRL to PAW-15 samples to reach the highest value of about
85% for PAW-15 sample. Surprisingly, this trend was not observed for long time plasma
activated water (25 and 30 min) where the germination rate stay unchanged for the first two
days or decreases from 48 to 40% for the 3™ day, respectively.

The trends of growth rate of seed between samples watered with DW and PAW at differ-
ent time (from 5 to 30 mn) in the first 3 days was similar to that of embryos length shown
in Fig. 5. This behavior could be explained by the effect of the chemical composition, ratio,
and concentration of RONS in PAW samples at different treatment times. Notably, the pH
of the PAW solutions is very important for germination of seeds and growth of seedling
processes because it can affect the enzymes activity as reported by Puac et al. [42] in their
studies regarding Paulownia tomentosa. High acidic environment for seeds will activate
the enzyme pectinase which cuts the polysaccharide bridge between the cellulose fibers
in the cell wall. The consequence is to dilate the cell surface and increase water uptake. In
our conditions, significant change of pH was observed between CTRL samples (6.9) and
PAW samples (from 5.65—4.65) and possible deterious effects could appear into the seeds.
These pH values are out of the pH acceptable range for lettuce growth (6.5-5.8) as stated
by Holmes et al.[43].

It is widely recognized that the NO5" is considered as a primary nitrogen source for most
plant species. In plants, nitrate reductase (NR) catalyzes the conversion of NO; to NO,,
resulting in nitrogen-containing metabolites such as amino acids and NO [44]. In various
plant species, NO;~ has been proven to enhance seed dormancy release and subsequent
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Fig.6 a Seed germination rate of Lactuca Sativa L. in the first 3 days and b seedling growth when watered
with PAW-15

germination [45, 46]. In addition, nitrate—a signaling molecule in plants [46]—produced
in PAW has a significant role on seed germination. As shown in Fig. 4, NO;~ concen-
tration is between 20 and 60 mg/L for PAW-5 to PAW-30, respectively. These results are
consistent with those published by Sera et al. [3] for wheat and oat germination, and those
of Padureanu et al. [47] for Lactuca Sativa L. germination, especially for PAW-15 sam-
ples containing about 40 mg/L of NO;™. In these studies, the optimum germination was
observed for nitrate concentration in water of about 40 mg/ and 54 mg/L, respectively.

Hydrogen peroxide (H,0O,) is another element that may influence seed germination and
plant growth. In high concentrations, H,0, negatively affects negatively plants resulting in
abiotic stress to plant cells [48], while at moderate amounts its role is rather beneficial as
demonstrated by Barba-Espin et al. [49] for seed germination and early growth of pea seed-
lings and by Ismael et al. [5O] for growth and development as well as fruits quality.

Effect of PAW on the Morphological Changes on Lactuca Sativa L seeds

The morphological changes on Lactuca Sativa L. seeds before and after 2 h in PAW were
observed with SEM. Figure 7 shows SEM images of seed surface after 2 h of soaking with
distilled water (CTRL), PAW-15, and PAW-30, respectively. The images revealed that the
surface structure of seeds changed sharply as a result of water plasma treatment condi-
tions. Specifically, in the PAW-soaked seed sample, the surface structure of the seed was
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Fig.7 Scanning electron micrograph (SEM) images of seed surface after 2 h of soaking with distilled water
(CTRL), PAW-15, and PAW-30 with scale bar of 50 pm

deformed and partially destroyed, the edge lines on the seed epidermis gradually disap-
peared, and peeling marks appeared. This observation is similar to the Bafoil et al. [51]
studies on the modification of spinash seeds surface by plasma. PAW changes the grain
structure through the effect of RONS which could oxidize amino acid side chains [8, 52].
After PAW-30 treatment, the seed surface exhibited high degree of modification.

One of the main causes of slow germination is that the seed coat is impervious to water,
not oxygen-permeable, or the shell is so hard that the embryo cannot sprout. The appear-
ance of cracks flaking on the surface of seeds soaked with PAW allows water and oxygen
molecules to quickly penetrate the seed and then helps to shorten the germination time.
Among the process affecting the seed germination, the interaction of ROS contained in
PAW (especially H,O, and OH species) and the seed surface is one of the most significant
as demonstrated by Lariguet et al.[53], Weitbrecht et al. [54], and Ogawa and Iwabuchi
[55]. These species contribute to increase the seed germination by acting on the enzymes
encoding regulation, cracking the seed shell through cleavage of polysaccharides of the cell
wall to loosen it, and by oxidizing compounds that could inhibit seed germination such as
phenols and alkaloids often present in mature seedpods.

Effect of PAW on Seedling Growth

The effect of plasma-activated water at different treatment times on stem and root lengths of
Lactuca sativa L. seedlings on day 3 was illustrated in Fig. 8. When Comparing the effect
of PAW on the stem length measured on the 3rd day after sowing, the sample watered with
PAW-treated 15 mn exhibit a highest stem length corresponding to an increase of about
25% relative to control sample. For the other processing conditions, no significant differ-
ences on stem length were recorded (between (3.33+0.35) mm and (3.47 +0.43) mm)
expected for the PAW-30 sample for which the stem length slightly decreases by about 36%
(from (3.21+0.36) mm to (2.07 +0.27) mm).

As shown in the picture of Fig. 8b, the roots morphology is not uniform and some of
them have more or less numerous and long branches which makes it difficult to conclude
on the effect of PAW on the length of the roots. When comparing the roots shape with
the naked eye, we observe that the root in the plants using distilled water and PAW-5 is
thin, has less branches, and is longer than the roots of the remaining samples. The roots
of PAW-10 to PAW-30 samples are shorter, thicker, and have more secondary roots or
branches especially for the sample watered with PAW-15. The root length was not a deci-
sive factor for the growth and quality of the leafy plants. During germination, the seed get
enough nutrients from stored nutrients inside the seed for the developing embryo. After
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Fig.8 Effect of PAW on Lactuca sativa L. cultivation: a stem and root lengths on 3th day, and b image of
seedling harvested on 7th day after sowing

the germination stage, the seedlings need more external nutrients for plant development.
In plasma-activated water, NO;is not only a signal molecule but also a substance that can
indirectly add nutrients to seedlings. Thus, the seedlings in all PAW samples have higher
growth indexes compared with control sample.

Even if any comparison of root lengths is tricky to make we can note that the root length
of Lactuca sativa L. watered with distilled water (CTRL) was nearly two times higher in
comparison with samples watered with PAW-treated for 5-20 mn. As the plasma treat-
ment time increases, the root length, which follows similar trend that of seed germination
rate reach a maximum of about (8.97 +0.43) mm for PAW-15 sample. Although nutritional
needs in each plant species vary with different developmental stage, it seems that the con-
centration of the chemical composition in PAW-15 is suitable for Lactuca Sativa L. during
its germination and developmental stages.

RONS control many different processes in plants, including growth and development.
Many studies show that H,0, creates proteins involved in plant signaling and growth that
help with cell elongation, division, and control cell cycle [50]. When H,0, is absorbed
into the cell, it produces O, for better cellular respiration in the mitochondria and meta-
bolic processes [56]. However, high H,0, concentration can cause DNA damage result-
ing in double-strand breaks in the genome and affecting cell viability [57] which may be
the cause of the loss of energy yield of seedlings. In vivo, H,O, reacts with endogenous
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substances in the cells and produces a brown precipitate in the roots or leaves [58]. When
comparing the root morphology of the two seedlings at PAW-5 and PAW-30, we observe
that the roots of the seedlings treated with PAW for 30 mn had a higher trace intensity of
H,0, (the dark brown color appeared at the root tip) compared to the treated seedlings in
PAW-5. This proves that the amount in the PAW-30 sample is too much compared with the
required level of the seedling. The PAW-15 sample has a concentration of H,O, suitable
for the growth of seedlings to help plants be tall, firm, and the taproot grows fast and grows
more auxiliary roots to help plants absorb nutrients as well as photosynthesis.

The chlorophyll content of Lactuca sativa L. leaves is strongly correlated to the leaves
area. It is a key component in the process of photosynthesis which sustains plant life and
produces oxygen and nutrient. The effect of PAW treatments on the area and chlorophyll
content of Lactuca sativa L. leaves at the 7" day after sowing is shown in Fig. 9. At this
early stage of development, the leaf shape can be approximated by an ellipse. The larg-
est area and darkest color of the leaves were observed for PAW-activated forl5 mn sam-
ple as compared to the others samples (Fig. 9(a)). The leaf area in PAW-15 sample was
nearly two times larger than that in control sample (19.86+0.21) mm?. This value is one
of indicators to determine the quality of vegetables. Leaves are photosynthetic organs con-
taining chlorophyll pigments with chloroplasts. Light energy is absorbed by their pigments
and transferred to the carbon-fixation reactions (commonly called dark reactions) to create
organic matter for plants. In addition, chloroplasts carry out a number of other functions,
including fatty acid synthesis, much amino acid synthesis, and the immune response in
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plants. Therefore, increased leaf area demonstrated an increase in photosynthetic rate to
absorb light, leading to a significant increase of the dry matter accumulation rate and crop
yield.

In addition to leaf area, chlorophyll content is a key component in determining pho-
tosynthesis rate and dry matter production; it also serves as a photosynthesis indicator in
agriculture [59]. The chlorophyll content in the leaves follows similar trend as that of the
leaf area and the maximum leaf area correspond to the maximum of chlorophyll content
in leaves as shown in Fig. 9(b). It was It was found that as the treatment time increase, the
chlorophyll contents of leaves increase slightly as compared to the corresponding control
sample (+20%), except for PAW activated 15 and 20 mn for which the chlorophyll contents
were significantly higher. Values as high as (4.03 +0.03) ug/L and (3.43 +0.06) ug/L were
measured for PAW-15 and PAW-20 samples, respectively. These values are to be compared
with (1.26+0.02) pg/L which corresponds to chlorophyll content obtained for the control
sample. This behavior clearly demonstrated the positive effect of RONS species, especially
NO;™ and H,0,, on the enzyme producing chlorophyll that interact with substract in plant
growth process [60]. Nitrate is a key component of the photosynthesis process, which sus-
tains plant life and produces oxygen and nutrient. Without nitrates, the chlorophyll concen-
tration in leaves is reduced, causing leaves turn pale green or yellow. By having the highest
chlorophyll concentration, largest leaf area, darkest color, the sample treated with PAW-15
have a better quality than the other samples. The chlorophyll concentration in leafy green
vegetables is a significant quality indicator because by degradation, the color of the leaves
changes, resulting in a loss in product quality [61]. RONS species (NO;~, NO, ™) promotes
the formation of active photosynthetic pigments by increasing the amounts of stromal and
thylakoid proteins in leaves [62, 63] as well as by increasing the formation of chloroplasts
during leaf growth.

The leaf weight of Lactuca sativa L. is strongly correlated with the leaf area. The dry
matter of vegetables consists of biomolecules (lipids, proteins, and carbohydrates), miner-
als, vitamins, and phytonutrients with the exception of water. Therefore, the relationship
between dry weight and fresh weight of the leaves show how much organic matter (carbon)
is accumulated in plants. The dry-to-fresh ratio of leaf weight of the lettuce is shown in
Fig. 10 for different PAW-treated time conditions. This ratio indicator is generally used to
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Fig. 10 Ratio of dry to fresh leaf weight of Lactuca sativa L. at the 7th day after sowing as function of
plasma treatment time
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evaluate the quality of the vegetable and means that the higher ratio indicates the better
quality of vegetable. For all conditions explored, values registered for plants watered with
PAW-activated from 5 to 20 mn were higher than those registered for control sample. For
example, the ratio values were (5.19 +0.37) for control sample, increase from (6.60+0.52)
to (7.45+0.50) for PAW-5 to PAW-20 samples, and then decrease to (6.11+0.34) for
PAW-30. Taking into account the associated measurement uncertainties, the ratio curve
seems to present a “plateau” at a value of about 7.3 for PAW-activated time between 5 and
20 mn. These findings show that the PAW-activated time significantly affects the seedling
growth. Indeed, the nutrient or mineral content of foods, animal feeds or plant tissues are
often expressed on a dry matter basis, i.e. as a proportion of the total dry matter in the
material. Therefore, when formulating a diet or mixed animal feed, nutrient or mineral con-
centrations are generally given on a dry matter basis.

Conclusion

This study have focused on the effect of atmospheric pressure non-thermal plasma-acti-
vated water on lettuce (Lactuca Sativa L.) plant development. The water composition,
which is strongly plasma treatment time-dependent, plays a key role in seed germination
and seedling growth efficiency. It is evidenced that the DBD reactor can be used to selec-
tively produce RONS species (NO5, NO,, O;, and H,0,) into water at sufficient amounts at
atmospheric pressure and room temperature. These species are mainly involved in cell met-
abolic processes, and act as signaling molecules to stimulate seed germination and plant
growth at the early stage. Results show that the water uptake by seeds, seed germination
and vigor of seedlings as well as seedlings length and weight all improved after plasma-
activated water treatment in appropriate conditions, compared with control samples. The
optimum seed germination and seedling growth efficiencies were observed for water-acti-
vated during moderate plasma treatment time, between 10 and 20 mn, corresponding to the
amounts of nitrate and hydrogen peroxide into the water in the range (30-40) mg/L and
(23-44) mg/L, respectively. For the other processing time conditions, the growth param-
eters were either unchanged or undergo negative effects du to abiotic stress to plant cells
resulting in the cessation of growth. PAW have positive effect on enhanced seed germina-
tion and early growth plant for Lactuca sativa L. However further studies are required in
order to clarify the mechanism responsible for the enhancement of growth characteristics
of seeds investigated in this paper.
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Effect of H202 Concentrations on The Germination and Seedling
Growth at Early Stage of Lettuce (Lactuca savita var capitata L.)
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Abstract

The aim of this study was to optimize the use of H,O; to stimulate seed germination and early development, in
particular, lettuce seeds (Lactuca savita var capitata L.). H,O; at different concentrations from 10 - 50 ppm were
created to act on the seeds. In addition, the factors of seed soaking time with H.O2 and the frequency of additional
irrigation with H2O in the early stage of development of the seedlings were also performed. The criteria to evaluate
the effectiveness of H2Oz include the weight of thousand seeds, germination rate, growth parameters (root length,
stem height, ratio of dry weight / fresh weight), chlorophyll concentration. The results showed that soaking seeds in
H20; at a concentration of 10 ppm for 2 hours and no additional watering of H2O; for the following days gave the
best results in stimulating germination and seedling growth.

Keywords: H>O,, germination, seedling.

1. DAT VAN PE

Xa lach xoan (Lactuca savita var capitata L.)
la loai rau &n 14, c6 kha nang cung cip hau hét cac
loai vitamin va dac biét giau vitamin A, C, K, niacin,
folate va nhidu khoang chat nhw canxi, sat, phét
pho, natri va kali (B6 Nong nghiép Hoa Ky, 2016).
V&i nhirng wu diém nhw d6 nhay cla hat cao, téc
dd ndy mam nhanh, sinh truédng tuyén tinh, thoi
gian sinh trwdng ngan, khéng nhay cdm véi mot
loat cac chénh léch pH (Amanda va cbng su,
2010), xa lach xoan thwdng dwgc chon lam déi
twong nghién clru vé sw ndy mam va phat trién
cla cay trong. Nay mam hat |a mét qua trinh gdm
céac giai doan khacnhau dién ra bén trong hat, bat
dau bang sw hdp thu nuwéc va két thuc khi ré mam
nhu ra khdi vé hat. Cac yéu té then chét dé quyét
dinh s ndy mam hat bao gdm I&p vd hat nit ra
cho nuwéc va oxy xam nhap vao hat, cé sy hap thu
nwéc cla hat, cac chéat thuc day tang trwédng dwoc
kich thich va cac chat trc ché bi tc ché. Voi sw
tien

1. Vién Khoa hoc Vat liéu rng dung - VAST
2. Hoc vién K,hoa‘hoc va céng nghé - VAST
3. Cbéng ty CO phan Hoa chat Nong Viét

b6 clha khoa hoc ky thuat ngay nay, thi ngoai cac
phuwong phap truyén théng, da co rat nhiéu
phwong phép hién dai hon dé ddm bao cac yéu
t6 trén dwoc dién ra nham nang cao ty 1é va rat
ngén thdi gian ndy mam hat nhw dung ti tredng
(Ananta va cong sw, 2010), xt ly bang séng siéu
am (Yaldagard va cbéng s, 2007), ozone, tia UV,
plasma lanh (Tkalec va céng sv., 2009; Khacefva
céng sw, 2018),... O moi phuwong phap déucod
chra cac wu va nhuwoc diém riéng, trong do
phwong phap s dung H202 dé kich thich nay
mam dang rat dwoc quan tam bdi cac nha nghién
clu trén thé gidi (Zeinalabedini va cs, 2009;
Cavusoglu va Kabar, 2010).

H202 1a mét chat oxy héa manh va dwoc biét
dén dau tién véi vai tro 1a khang khuan. Ba co
nhidu nghién ctru chi ra réng H202 c6 thé gay ra
stress oxy héa cho té bao thwc vat dan dén trc ché
sw phat trién cla thwc vat. Tuy nhién, trong 2thap
ky gan day, tac dung kich thich ndy mam cua
H202 da dwoc cac nhdm nghién clru khac nhau
trén thé giéi chirng minh (Zeinalabedini va coéng
sw, 2009; Cavusoglu va Kabar, 2010). H202dan
dan dwoc biét dén nhw mot phan t& tin hiéu kich
thich sy ndy mam cla hat théng qua qua trinh
doéng hoa va / hodc djhoa voi
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phytohormone nhw GA, ABA va ethylene trong
thwe vat (Yinggao Liu va cdng sw, 2010). Barba-
Espin va cdng su (2010) d& chirng minh rang H20:
ngoai sinh lam tadng sw ndy mam cua hat dau,
ciing nhw sy phat trién clia cay con do H202g3y ra
va cac protein cadm ng (14-3-3, TCTP,
proteasome, ...) c6 lién quan dén tin hiéu va ting
trwdng thwe vat, ddng mau va phan chia té bao,
va kiém soat chu ky té bao. Arafat va cong sw
(2019) da chrng minh réng viéc st dung H202
ngoai sinh cung cip hé théng ré khde hon, ting
s phat trién cla cay con va ting kha nang chiu
man & lda mi. Két qua nghién ciu cGa nhém
Ken’ichi Ogawa (2010) cho thay (cac) chét trc ché
ndy mam H202 oxy héa cé trong vé hat giup thic
hat ndy mam nhanh hon.

Cac nghién ctru trweéc day da chirng minh H20:2
& ndng dd thich hop cé vai trd kich thich swnay
mam cla hat va sw phat trién ctia cay con vaciing
da c6 mot s6 nhédm nghién ctvu dwa ra dwoc mot
sb co ché tac dong cla H202 dén qua trinh nay.
Tuy nhién, méi twong quan gitra ndng do, thoi
gian ngam hat va lidu lwong twéi bd sung H202
van chwa dwoc thwe hién. Chinh vi thé ma trong
nghién ctru nay, chung t6i da thyc hién mot loat
céac khao sat vé s anh hudng cta H20: 1én quéa
trinh ndy mam va tang trwdng tronggiai doan sém
clia xa lach xo&dn dé co thé téi wu hoa diéu kién st
dung H202 trong néng nghiép.

2. VAT LIEU VAPHUONG PHAP NGHIEN CU'U

2.1 vatliéu

Hat gidng xa lach xodn (Lactuca sativa var
capitata L.) dwoc thu hai & vuwon tréng cai thudc
quan Cai Réng, tinh Can Tho, Viét Nam. Bao quan
& nhiét o thuwdng trong toi.

H202 dwoc sir dung trong cac thi nghiém la
H202 30% c6 dd tinh khiét phan tich (Merck).

Nghién ctru dwoc thwe hién trong 03 thang tai
Vién Khoa hoc Vat liéu (rng dung

2.2 Phwong phap thi nghiém

Anh hwéng ctia ndng dd H202: Ngam hat 2 gioy
trong nuéc cat (Pbi chirng) va dung dich H202 &
cac néng dé khac nhau (10, 20, 30, 40, 50 ppm).
Sau d6 gieo hat trén dia Petri cé chiva gidy loc da
duoc lam dm véi 2 mL dung dich H202 néng d6
twong ng (20 hat / dia). bBat dia
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trong phong nudi cdy & nhiét dd 30 + 2°C, diéu kién
chiéu sang 16 gid sang/ 8 gid tbi/ ngay trong7
ngay, twdi 1 ml nwéc cat méi ngay cho méi dia
petri chira hat. Thi nghiém dworc 13p lai 3 1an.

Anh hwéng cla thoi gian tiép xdc cta hat va
H202: Ngam hat vé&i dung dich H202 néng d6 10
ppm & cac khoang thoi gian khac nhau (0,5, 1, 1,5,
2,2,5va 3 gi¢). Sau do gieo hat trén dia Petri co
chtra gidy loc da dwoc lam 4m bang 2 mldung dich
H202 ndng d6 10 ppm (20 hat / dia). D&t dia vao
phong nudi cdy & nhiét do 30 + 2°C, didu kién
chiéu sang 16 gid sang/ 8 gior tdi/ ngay trong 7
ngay, mbi ngay twdi 1 ml nwdc cat. Thi nghiém
duoc 1ap lai 3 1an.

Anh huéng cla tan suét bb sung H202: Ngam
hat v&i H202 10 ppm trong 2 gi¢. Sau dé gieo hat
trén dia Petri c6 chira gidy loc dwoclam dm béng
2 ml dung dich H202 néng dd 10 ppm (20 hat/ dia).
D&t cac dia vao phong nudi cdy & nhiétdd 30 *
20C, diéu kién chiéu sang 16 gi®& sang/ 8 gi® toi/
ngay trong 7 ngay. Liéu lwong twdi b sung dwoc
thé hién & bang 1.

Bang 1. Cac nghiém thirc dwoc tién hanh

dé khao sat anh hwéng cua tan suét twoi

bé sung H202 dén cac chi s6 nay mam va
sinh trwvdng ctia xa lach xoén trong 07 ngay dau

Nghiém S6 ngay tuoi Sé ngay twoi
thirc H202 10 ppm nwéc cat
1 1 6
2 2 5
3 3 4
4 4 3
5 5 2
6 6 1

2.3 Phwong phap xac dinh s tang trwéng
cua hat

Khéi lwong nghin hat: Can 100 hat xa lach
xoan khd (chon cac hat ¢é hinh dang, kich thwéc
twong tw nhau dé giadm sai s6) bang can phan tich.
Ngam hat vao cac mau nwéc (da dwoc chuén bi
nhw & muc 2.2) trong cac dia petri (1 mau
nwéc/dia). Sau 2 gid ldy méi mau 100 hatra dé
trén gidy loc cho thAm hét phan nuwéc dong lai bén
ngoai vé hat sau dé di can trong lwong
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béng can phan tich. Tl trong lwong 100 hat suy
ra trong lwong nghin hat. M6i mau I3p lai 3 1an,
mdi 14n 100 hat (TCVN 1700:1976).
Ty 1& ndy mam sau 24 gi¢ tinh theo cong thire:
_ S6 hatndy mam

8= Tong s6 hat gieo

Chiéu cao la chiéu cao cay duoc do tir gbc dén
dinh la cao nhét.

Chiéu dai ré dwoc do tir gbc dén dinh ré clia ré
dai nhét.

Nong dd diép luc tb trong 14 dwoc danh gia
théng qua ham lwgng chlorophyll a va b phwong
phap phan tich quang phé hap phu cla dich la.
1 gam 14 xa lach xo&n twoi céat nhd, ly tam 6000
vong/ phut trong 5 phut sau d6 thu dich néi dé do
lwgng chlorophyll trong mau trwde khi phan tich
quang phé hap phu bang may do quang phdé UV -
Vis. D6 hap phu (OD) dugc do & bwédc sdng 662
va 645 nm. Ham lwgng chlorophyll a va b duwoc
tinh theo céng thirc (Lichtentaler, Wellburn, 1985):

Chlorophyll a = (11,75*A662 — 2,35*A645)

Chlorophyll b = (18,61*A645 — 3,96*A662)

Ty 1& khdi lwong khé/ khéi lwong twoi: Sau 7
ngay, cay con dwoc dé lén gidy loc dé thdm huat

nwéc con dw ngoai cay sau d6é can dé ghi nhan
trong lvong twoi. Trong lwong khd duwgc xac dinh
sau khi say & nhiét do 105°C sau 2 gi®& ha xubng
80°C, can lai cho dén khi trong lwong khong dbi.

Cac sb liéu thu dwoc x&r ly badng phan mém
Microsoft Excel® 2013.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1 Anh hwéng ctia ndng dd H,0,

Anh hwéng cta ndng d6 H202 dén sy ndy mam
va sinh trwdng cla xa lach trong 7 ngay dau dwoc
trinh bay trong bang 2. S6 liéu cho thay khéi lwong
nghin tdng déu khi ndng dd H202tac dong lén hat.
Ngoai ra, v&i ndng do H202 s dung la 10 ppm,
cac théng sb tang trwdng cla hat nhw ty & nay
mam (67 + 2,74) (%), chiéu cao than (3,34 £ 0,10)
(mm), chiéu dai ré (11,50 £ 0,51) (mm), ti I& mkns
| Muwoi (5,25 £ 0,08), ndngdd diép luc t6 (1,37 =
0,02) (ug / L) clia xa lach xo&n déu cao hon céac
nghiém thirc khac. Riéng vé chi sé chiéu dai ré,
mau ddi chirng (st dung nwéc cét) cé gia tri cao
nhat (15,25 + 0,83) (mm) so v&i tdc dong cua
H20:.

Bang 1. Anh hwéng ctia néng dé H,0, dén cac chi sé ndy mam va sinh trwéng cla
rau xa lach trong 7 ngay dau tai phong thwe vat thuéc Vién Khoa hoc Vat liéu trng dung

Néng do Trong lwong | Tilé ndy | Chiéu cao | Chiéu dairé | Tilé mns/Muwoei | Nong dd diép
H202 (ppm) | nghin hat (g) | mam (%) | than (mm) (mm) (%) luc t (ug/L)
0 (Déi chirng)| 1,325+ 0,04 | 49+2,24 | 3,23+0,14|1525+0,53| 5,19+0,44 1,26 + 0,07
10 1,439+0,01 | 67+2,74 | 3,34 +0,10 | 11,50 + 0,51 5,25+ 0,08 1,37 £ 0,02
20 1,495+0,01 | 58+2,74 | 3,25+0,12| 6,70+ 0,18 415+ 0,27 1,13+ 0,06
30 1,538+ 0,03 | 55+3,54 | 290+0,11| 7,20 £ 0,56 4,02+0,23 0,77 £ 0,18
40 1,615+£0,02 | 54+2,24 | 2,50+0,14 | 6,13 £ 0,37 3,84 + 0,21 0,65 £ 0,07
50 1,567 £0,04 | 52+4,47 | 2,13+0,10| 4,12+0,23 3,21 +£0,27 0,51 +0,03

Nhirng di¥ liéu nay chirng minh rang néng do
H202 khac nhau sé cé nhirng anh hwdng khac
nhau dén thwc vat. Piéu nay phu hop véi cac
nghién ctru trwde day: Viec st dung H202 & ndng
do thap c6 tac dong tich cuc dén sy phat trién cta
cay con (Cavusoglu & Kabar, 2010;Deng va céng
sw, 2012). H202 c6 kha nang kich thich hat nay
mam nh& cac tac dung sau dbi véi hat: HS tror lam
n&t vé hat giup nwéc thdm vao hat nhanh hon;
Diéu chinh sy biéu hién cla cac

enzym ma hoéa cac gen thly phan cla tinh hoan
va ndi nhii, cho phép hat giéng thoat khdi sw kiém
soat clia vd hat va ndy mam nhanh hon (Krapp va
cong sw, 2014); Chét trung gian cta H202 la "OH,
c6 thé phan céat cac polysaccharid cla thanh té
bao dé n&i Idng thanh té bao (Giti Verma va cong
s, 2015). Mat khac, vo hat thwdng chiva cac hop
chét goi Ia phenol va ancaloit (rc ché sy ndy mam
cla hat, day 1a nhixng chét oxy héa manh cé thé
oxy héa nhirng
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chét nay dé hat moc nhanh hon (Zhenguo va cong
sw, 2016). Do d6, mirc do hut nwéc (thé hién qua
khéi lwong hang nghin hat) cta hat dwoc kich
thich b&i H202 cao hon, dan dén ty 1& ndy mam
cao hon so v&i mau déi chirng.

Sau khi ndy mam, Hz0: tiép tuc hoat déng trén
cay con nhw mét phan t& tin hiéu sinh hoc, diéu
phdi moét loat cac qua trinh dién ra trong cay con
nhw gép phan huy déng cac chat dw trir trong hat
théng qua qua trinh oxy héa cac proteindw trir ma
chét dinh dwéng co6 thé nhan biét dwoc. co quan
lwu trir nhw mot tin hiéu d& huy déng nguén dw triy
dén truc dang phat trién nhanh chéng (Wilson va
cong sw, 2008); Thay dbi trang thai oxy héa khi
cta phytohormon lam thay ddi twong tac cua
chung véi cac protein baohiéu ndy mam, kich hoat
tin hiéu sinh tdng hop GA va / hodc trc ché tin hiéu
ABA (Pavlovich va cong sw, 2013) giup cay con
phat trién tét hon déi chivng. Nhivng két qua nay
phu hop v&i nghién clru clia G. Barba - espin va
cdng s (2010) va nhém nghién ctru cla tukasz
Wojtyla va cong sw (2016).

Mat khac, H202 la mét chat oxy héa manh, né

c6 kha ndng twong tac véi hau hét cac phan tor
sinh hoc (axit amin, protein, lipid) nén khi ndng
dd H20: trong té bao qua cao cé thé dan dén: 1)
stress oxy héa. gay ton thuwong té bao; 2) qua trinh
peroxy héa lipid anh hwédng dén cac axitbéo
khéng bdo hoa trén mang té bao hoac kho chira
lipid. Vi vay, hat dwoc x ly v&i H202 10 ppm gilp
hat c6 cac chi s ndy mam va ting trwdng tt nhét,
khi ting ndng d6 H20. thi cac chitiéu nay déu
giam.

3.2 Anh hwéng cua thi gian ngam hat véi H.0.

Bang 3 cho thdy anh huéng cla thdi gian ngam
hat v&i 10 ppm H202 dén cac chi sé ndy mam va
sinh trwdng cla xa lach xodn trong 7 ngay dau.
Khéi lwgng nghin hat tdng déu vao thoi diém tir 0,5
dén 2 gid, sau 2 gi® khdi lwong nghin hat tiép tuc
tang nhwng rat cham. Cac thong sé khac nhu ty 1&
ndy mam, chiéu cao than, chiéu dai ré, ty 1& khéi
lwong khd / khéi lwong twoi ciia cay con va ndng
do diép luc trong 14 déu cé xu hwéng gidng nhau.
Céc gia tri nay tang dan dén thdi gian ngam 2 gior
dat cwc dai roi giam dan.

Bang 2. Anh hwéng cua thi gian ngam véi 10 ppm H20; dén cac chi s6 ndy mam
va sinh trwéng cua xa lach xoan trong 7 ngay dau tai phong thwe vat
thudc Vién Khoa hoc Vit liéu trng dung

Thno’g|égir|]an Tro?g lwong Ti‘hlé nay eriéu cao Chiéu dai ré mk:::/rlﬁmi d'i\léi,nﬁ,g?é,
H.0» nghin hat(g) | mam (%) than (mm) (mm) (%) (ug/L)
0,5 givv 1,326+ 0,04 | 49+2,75 | 3,22+0,14 15,29+ 0,53 | 515+0,42 | 1,27+ 0,05
1,0 gi® 1,379+0,01 | 65+2,74 | 3,33+0,88 13,27 +0,88 | 520+0,12 | 1,30+ 0,22
1,5 gio 1,425+ 0,04 | 66 £ 2,51 3,47 £ 0,82 12,93+0,96 | 5,23+0,02 | 1,32+ 0,36
2,0 gi& 1,439+0,03 | 68+2,05 | 3,35+0,14 11,55+ 0,55 | 5,23+0,09 | 1,37+ 0,02
2,5 gi¢ 1,549+0,12 | 67+4,18 | 3,34 +0,91 11,47 +0,74 | 517+0,11 | 1,23+0,28
3,0 giov 1,652+0,08 | 62+2,74 | 3,27 +1,03 10,80+ 0,94 | 514+0,15 | 1,22+ 0,04

Suv hdp thu nuwéc cha hat dugc goi la
“imbibition”, qua trinh nay cho phép |&p vo hat né&
ra tao cac vét nirt va cudi cung la v& ra cho nwéc
xam nhép vao bén trong hat. Khi nwéc xadm nhép
vao hat, ching c6 thé cé nhiéu vai trd khac nhau
nhw: loai bd cac chat ('c ché naymam khai hat
(Bailly va cong sw, 2002) hoac lam dung mbi
cho cac phan &ng sinh hoéa trong
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hat ndy mam va céc diéu kién can thiét cho qua
trinh hd hap. Thém vao dé, khi hat hat da nwéc,
cac phan &ng thdy phan protein, lipid... & dang dw
trir thanh monome trong hat sé dién ra véi tbc do
nhanh hon gilp viéc s& dung cac chéat dinh
duéng phuc vu cho ndy mam tbt hon. Tat ca
nhirtng yéu td nay sé giip hat ndy mam nhanh
hon. Tuy nhién, khi hat dwgc ngdm qua



Két qua nghién ctru Khoa hoc

BVTV — S6 4/2021

lau trong nwéc sé dan dén hién trwong bao hoa
trong nodi bao hat gay anh hwéng xau dén qua
trinh trao ddi chét cla hat.

Thoi gian ngam hat truéc khi gieo &m cé cac
tac dong khac nhau dbi véi sy phat trién cda hat
trong 7 ngay dau. Trong két qua nghién ctu nay
thi khi ngdm hat vé&i 10 ppm H202 trong 2 gid mang
lai hiéu qua tich cwc nhat cho sw phat triéncla hat.

3.3 Anh hwéng cua tan suét bé sung H,0;

Bang 4 mo ta két qua cla cac théng sb sinh
trwdng trong giai doan dau cla rau diép sau khi
dwoc twdi véi 10 ppm H202 & cac ngay khac nhau.
Chiéu cao than va chiéu dai ré ty 1& nghich

v&i s6 ngay twéi H202 10 ppm. Gia tri cao nhét cua
chiéu cao than 13 9,93 + 0,80 (mm) va chiéu dai ré
la 15,60 + 0,83 (mm) khi chi twédi thém H202 vao
ngay dau tién, khi tang sd ngay twéi H20: thi cac
gia tri ctia chi tiéu d6 bat dau bang gidm dan. Sw
thay ddi gia tri chia ty 1é tronglwong khé / twoi cia
cay con v&i ndng dd diép luc trong 1a twong tw
nhw chiéu cao than va chiéudai ré, dat ngwédng khi
chi twéi nwéc bd sung H202 1 ngay sau d6 gidm
dan déu. Biéu nay cho thay khi b sung 10 ppm
H20:2 cho cay con trong hon 1 ngay, hién twong
&rc ché xuét hién trén cay con do céc chi tiéu sinh
trwdng déu cé xu hwéng gidm.

Bang 3. Anh hwéng clia tin suat twéi bd sung 10 ppm H202dén cac chi sé sinh trwéng cua

xa lach trong 7 ngay dau tai phong thwe vat thudc Vién Khoa hoc Vat liéu trng dung

Sé lwong ngay Chiéu cao than Chiéu dai ré Ti 1& Mino/Mivoi Noéng do diép luc
tw6i H202 (mm) (mm) (%) t0 (ug/L)
1 ngay 3,45+0,18 11,54 + 0,53 5,24 + 0,08 1,39+ 0,03
2 ngay 3,40+ 0,44 11,40 £ 0,99 5,27 +0,13 1,28 + 0,05
3 ngay 3,37 £ 0,53 11,33+ 0,74 5,15+0,23 1,25+ 0,08
4 ngay 3,23+0,45 11,10 £ 0,91 5,07 £ 0,25 1,22 + 0,04
5 ngay 3,27 £ 0,62 10,53 + 0,99 495+0,18 1,18 £ 0,08
6 ngay 3,23+0,80 10,27 £ 0,77 499+0,18 1,16 + 0,07

Sau khi ndy mam, H202 dwoc twéi bb sung sé
dwgc van chuyén lén 14, noi né tré thanh chéat
truyén tin hiéu kich thich con dwéong sinh héa
khang stress cla cay. Cac enzym phan hly nhuw
catalse dwoc kich hoat dé loai bd H202 con sot
lai trong 4. Do d8, cang nhiéu H202 thi néng do6
tich tu trong la cang nhiéu. Tuy nhién, peroxide chi
c6 tac dung nhuw mét chat kich thich conduéng
sinh hoéa trong thyc vat, né khéng dwoc van
chuyén dén qua nhw cac hop chét thir cap khac
(Cavusoglu & Kabar, 2010; Uchida va cbng su,
2004). Vi vay, viéc chi twéi bd sung H202 10 ppm
trong ngay dau tién Ia dd cho nhu cau cla cay con
va dong thoi khong gay hién twong stress sinh
hoc, lam gidm nang suét cay con.

4. KET LUAN VA BE NGH]I
4.1 Kétluan

Trong bai bao nay, cac yéu té anh hwéng cla

H202 dén sw ndy mam va phat trién cla hat xa lach
xodn trong giai doan diu da dwoc nghién clru. Két
qué cho thay diéu kién t6i wu la ngam hat giéng
trong dung dich H202 10 ppm trong 2 gi& va twoi
bd sung H202 10 ppm & ngay dau tién, cac ngay
sau doé st dung nwéc twdi binh thwong. Viéc st
dung H202 - mét tac nhan oxy héa chi phi thap, dé
kiém nay c6 thé xem nhw mét céng nghé kich
thich ndy mam méi, c6 y nghia thiét thuc trong
viéc cai thién nang suét cay trong.

4.2 Pé nghi

Tiép tuc nghién ciu danh gia hiéu quéa kich
thich ting trwéng cia H20: két hop voi cac
nguyén td Ni-to, Phét-pho, Kali trong quy trinh san
xuét xa lach va déng thoi thir nghiém trén cac loai
rau lay la khéac.
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KHAO SAT HOAT TiNH KHANG Xanthomonas spp. VA
Fusarium spp. CUA DUNG DICH TAO BGI PLASMA NGUOI
TRONG DIEU KIEN IN VITRO

Than Quéc An Ha"?*, Dinh Qudc Hoa3,
Nguyén V6 Ky Duyén’, Pham Hoai Thuong', Pham Hitu Thién'
1Vién Khoa hoc Vat liéu trng dung,
Vién Han lam Khoa hoc va Céng nghé Viét Nam

2H(_)c vién Khoa hoc va Céng nghé,
Vién Han lam Khoa hoc va Céng nghé Viét Nam

3cong ty c6 phan Hoa chat Néng Viét
* Tac gia lién hé: anhathan@yahoo.com

TOM TAT

Cdc bénh trén cdy trong thuong do cdc vi sinh vt gay ra. Trong dé Xanthomonas Spp.
va Fusarium Spp. la hai logi vi sinh vdt gdy hai cho cdy trong thuwong thdy. Chiing gdy
danh hwéng xdu dén ndng sudt ciing nhw chdt heong cdy trong. Trong nghién civu nay,
cdac hoat chat ciia dung dich tao boi plasma nguoi da dwoc ché tao bc%ng phuong phdp
phéng dién plasma rdo can dién méi va khdo sdt kha néing khdng vi sinh vdt trén doi
twong la Xanthomonas Spp. va Fusarium Spp. théng qua phwong phdp xdc dinh nong do
tke ché toi thiéu va do vong khdng khudn/nam. Két qua chi ra rang khd ndang khdng
khudn dé hon so véi khang nam, cu thé trén Fusarium spp. dén mdau P20 thi vong khdng
ndm bdt ddu xudt hién trong khi trén Xanthomonas Spp. & mau P15 dd cé xudt hién
vong khang khuan. Sw khdc biét nay la do cdu tao té tao sinh vdt nhan so va nhdn thuc
khéc nhau nén can thanh phan, 1y 1é va nong dg cdc hoat chdt cé trong dung dich tao
boi plasma nguoi khac nhau.

Tur khéa: Xanthomonas sSpp., Fusarium Spp., dung dich tao boi plasma ngudi.

ABSTRACT

Evaluation of invitro antimicrobial efficacy of the dielectric barrier discharge
(DBD) cold plasma against Xanthomonas spp. and Fusarium spp.

Plant diseases are usually caused by microorganisms. To be specific, Xanthomonas
spp. and Fusarium Spp. are two types of microorganisms that are commonly found
harmful to plants. They adversely affected the yield as well as the quality of the crop. In

Ngudi phan bién: PGS.TS. Ha Viét Cuong
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this study, the bioactive substances of the solution made by cold plasma were prepared
by the dielectric barrier plasma discharge method, and they were investigated the
antimicrobial ability on Xanthomonas Spp. and Fusarium Spp. through the
determination of the minimum inhibitory concentration and disk diffusion method. The
results indicate that the solution made by cold plasma treatment showed higher
antibacterial activity than antifungal activity. While the Minimum Inhibitory
Concentration (MIC) was P20 on Fusarium Spp., Xanthomonas sSpp. showed MIC at
sample P15. This difference rooted in the structural difference between prokaryotic and
eukaryotic cells; therefore, they require different compositions, ratios and concentrations

of bioactive substances in the solution made by cold plasma treatment.
Keywords: Xanthomonas spp., Fusarium spp., the solution made by cold

plasma treatment.

1. DAT VAN P

Hién nay, céac giai phap ndng nghiép
sach dang dugc sy quan tAm cua toan cau.
Viéc nang cao chat luong va san luong ctia
san pham 1a mot trong nhimg yéu t6 quan
trong. Trong do, nguyén nhan gay thiét hai
chinh cho ning suat cdy trong 14 do cac vi
sinh vat gay hai nhu Xanthomonas spp. va
Fusarium spp. gay ra, day la c&c tac nhéan
phod bién trén cac loai cdy trong O cac
nudc nhiét do1 (Osdaghi va cong su,
2016; Potnis va cong su, 2015) trong do
co Viét Nam.

Xanthomonas spp. 1a mdt chi cua
Vi khudn Proteobacteria, day 1a vi
khuan giy ra cac bénh dém va dém vi
khuan ¢ 14, than va trai trén nhiéu cay
tréng nhu ca chua, xa lach xoan, bénh
bac 14, lem 1ép hat ¢ ltia va céc cay cong
nghiép khac nhu cay tiéu, cay diéu,...
Trong khi do6, Fusarium spp. lai la mot
chi 16n ctua nam soi, thudng giy cac
bénh trén cdy trong nhu héo do tic bod
mach, thdi ré, than va bip, thdi cb ré
cay con va thdi ca (Horst, 2008). Do do,
viéc tim kiém cac hoat chit mdi hay
phuong phap méi dé han ché tac hai cua
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cac loai vi sinh vat nay dong thoi khong
gdy hai cho moi truong, con nguoi va
vat nuoi 1a diéu can thiét.

Cac phuong phap truyén théng
thuong dugc dung dé tidu  diét
Xanthomonas spp. va Fusarium spp. gay
bénh trén cdy trong 1a st dung cac loai
thudc bao vé thuc vat tr nano bac
(Mishra va cong sw, 2020; Ballottin va
céng sw, 2017), nano dong (Kalyan va
Chander Mani, 2012; Carvalho, 2019) va
céc loai thudc diét ndm c6 ngudn gdc sinh
hoc (Kaitlin DelJesus, 2019). Tuy nhién,
cac hoat chat nay thuong dé lai ton du
trong dat, nudc, khong khi cling nhu gay
céac tac hai cho con ngudi trong qué trinh
str dung. Trén thé gidi, hién da va dang c6
rat nhiéu nghién ctru st dung ky thuat
plasma dé tao ra cac san pham co tac dung
diét khuan (Qisen Xiang va céng su, 2018;
Lin va céng sw, 2019), diét ndm (Los va
cong sur, 2020) va ca tang truong cay trong
(Stoleru va cong suw, 2020; Naumova va
cong su, 2011; Sivachandiran va Khacef,
2017) ma van han ché duoc cac nhuoc
diém cua cac phuong phap truyén thong.
Chinh vi vy ma xir Iy cdy bi nhiém bénh
do vi sinh vat bang dung dich tao boi
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plasma ngudi 1a mot giai phap thay thé
bén viing va day htra hen (Park va cong
su, 2013).

Cho dén nay, tai Vi¢t Nam chua co
nhiéu cong bé str dung dung dich tao boi
plasma ngudi vao viéc khang bénh do vi
sinh vat gdy ra trén cdy trong, dic biét voi
Xanthomonas spp. va Fusarium spp.
Chinh vi vay trong nghién ctru nay dung
dich tao bdi plasma ngudi dugce diéu ché
va danh gid kha nang khang
Xanthomonas spp. va Fusarium spp.
trong quy mo invitro.

2. VAT LIEU VA PHUONG PHAP
NGHIEN cUU

2.1. Piéu ché dung dich tao bdi
plasma ngudi

Dung dich tao boi plasma ngudi duogc
diéu ché bang phuong phap phéng dién

plasma qua 16p dién mdi (Dielectric
barrier discharge - DBD) theo c&c nghién
clru trude day cua nhom nghién ciru vé
Plasma ung dung tai Vién Khoa hoc Vat
lisu Ung dung (Pham, Nguyen, 2020;
Nguyen, 2020; Pham, Bui, Khacef, 2018).

Céc yéu té anh huong dén qua trinh
diéu ché dung dich tao boi plasma ngudi
bao gdm: luu luong khi mang, luu luong
nude cung cp vao hé thong, cac thong sb
may tao tia plasma va thoi gian luu.
Trong d6, luu lwong khong khi cung cap
vao hé théng tao plasma dugc on dinh 1a
2 L/gio, thé tich nudc st dung 1a 500 mL
v6i luu lugng bom vao hé théng bang
bom dinh lugng la 200 mL/phat. Thoi
gian luu mau dugc thay doi ting dan tir 5,
10, 15, 20, 25 dén 30 phat dé tao ra cac
loai dung dich tao béi plasma ngudi khac
nhau. Cac mau duoc diéu ché duoc liét ké
trong bang 1.

Bing 1. S6 méu dung dich khdo sdt

Tho ty MA&u dung dich khao sat Ky hiéu

1 Nwéc cat C

2 Dung dich tao b&i plasma ngudi trong 05 phut P5
3 Dung dich tao b&i plasma ngudi trong 10 phut P10
4 Dung dich tao b&i plasma ngudi trong 15 phut P15
5 Dung dich tao b&i plasma ngudi trong 20 phut P20
6 Dung dich tao b&i plasma ngudi trong 25 phut P25
7 Dung dich tao b&i plasma ngudi trong 30 phut P30

2.2. Phan lap cac chiing vi sinh vat

Chung vi sinh vat st dung dugc phan
1ap tir cac mau 14 va ré cla cy tiéu den
(Piper nigrum) c6 dau hiéu cua cac bénh
ly do Xanthomonas spp. va Fusarium spp.
gay ra tor huyén Loc Ninh, tinh Binh
Phudc, Viét Nam.

Chung Xanthomonas spp.: L& tiéu
chira vét bénh pham dugc cat thanh timg
miéng nho (2 x 2 cm) va ngdm trong
10mL nudc cit vo trung. Trai hdn dich
chtra khuan Xanthomonas spp. thu duoc
1én moi truong thach dextrose khoai tay
(Potato Dextrose Agar-PDA). U dia thach
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chira dich khuén trong ti 4m 30°C trong
24 gid. Cac khuan lac don 1¢ thé hién cac
dic diém cua Xanthomonas spp. duogc
chon loc va tinh sach béng cach céy lai
trén moi truong PDA. Céac chung vi
khuan nay duoc xac dinh biang PCR va
cac dic diém sinh 1y duoc miéu ta boi
Areas va cong su (2015).

Ching Fusarium spp.: Ré tiéu duoc
rira sach dui voi nuée. Cat mo bénh dién
hinh (1 x 1 cm) sau d6 khir tring bang
con 70° trong 20 gidy rdi rira sach lai
bang nudc cat vo trung. ThAm kho miéng
cit bang gidy thim vo trung, dung dao da
khir tring cit vét bénh thanh cac miéng
nho (5 x 5 mm). Pit cac md vira cat bang
moi trudng nghéo dinh dudng. Khi ndm
da phat trién voi kich thuéce 1 - 2 cm, lay
phan dau soi ndm ciy chuyén sang moi
truong PDA.

2.3. Phuong phap danh gia kha nang
khang vi sinh vat cia dung dich tao béi
plasma ngudi

Trong nghién ctiu nay, kha nang
khang khuan, khang ndm cia dung dich
tao boi plasma ngudi dugce danh gia thong
qua 2 phuong phap 1a x4c dinh nong do
rc ché t6i thiéu (Minimum inhibitory
concentration-MIC) va phuong phap do
duong kinh vong khang khuan.

> Xdc dinh néng dp irc ché toi
thiéu (MIC)

Dung dich tao boi plasma ngudi &
thoi gian 5 - 30 phut duoc st dung dé
khao sat.

Véi khudan Xanthomonas spp.: Dung
pipet hat 0,9 mL dung dich tao bai
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plasma ngudi va 0,1 ml dung dich khuén
Xanthomonas spp. vao eppendorf. Lic
déu eppendorf bang may vortex trong 1
phat dé dung dich tao boi plasma ngudi
tiép xtGic Xanthomonas spp. Dung pipet
hit 0,1 ml hén hop tir eppendorf trai 1én
dia thach. Cac dia thach dugc Up nguoc
va U trong ti 4m 32°C. Sau 24 gio, thuc
hién dém sb khuan lac xuét hién trén dia
thach. Piém MIC duogc xac dinh 1a dung
dich tao boi plasma ngudi ¢ thoi gian
ngan nhit c¢6 s6 khuan lac xuét hién 1a
dudi 3.

Véi nam Fusarium spp.: Nong do tc
ché t6i thiéu duoc thyc hién bang phuong
phép pha loang. MIC dugc xac dinh la
dung dich tao bdi plasma ngudi & thoi
gian ngan nhat khong c6 vi ndm phét trién
(Panchai va cong su, 2015).

» Phwong phdap do dwong kinh
vong khang khudn

Kha nang khang vi sinh vat cua
dung dich tao boi plasma ngudi dugc
x4c dinh theo phuong phap cua De
Angelis va céng sw. Dung dich tao boi
plasma ngudi ¢ thoi gian 5 - 30 phut
duogc su dung dé khao sat. Hat 100 uL
dich chira vi sinh vat (Xanthomonas
spp. hoac Fusarium spp.) vao tung dia
petri chtra mo6i1 truong MH (Mueller
Hinton Agar), dung que cdy trang trai
déu dich chira vi sinh vat. Sau do tao
nhimg giéng nho bang dung cu tao
giéng, tiép theo hat 0,15 mL dung dich
tao bdi plasma ngudi ¢ cac thoi gian
khéc nhau vao ting giéng va dé yén 15
phut cho dung dich tao bdi plasma
ngudi khuéch tan trén moi trudng thach.



Nam 2021

Hoi thado Québc gia Bénh hai thuc vat Viét Nam 1an thi 20

U céc dia petri ¢ nhiét d6 32°C, do vong
khang khuan xuét hién trén dia thach
sau 24 gio.

Kha nang khang khuan cta dung dich
tao bdi plasma ngudi dugc xac dinh dua
vao duong kinh vong khang khuan (AD)
xut hién xung quanh 15 thach.

AD=D-d

D: Puong kinh vong vé khuan (mm).
d: Puong kinh 16 thach (mm).

3. KET QUA VA THAO LUAN

3.1. Hoat tinh khang khuén cia dung
dich tao béi plasma ngudi

Hoat tinh khang khuan cta cac miu
dung dich tao boi plasma ngudi dugc danh
gia bang phuong phap xac dinh nong do
trc ché ti thiéu. Két qua xac dinh ndng do
tic ché t6i thiéu MIC cua dung dich tao boi
plasma ngudi dén vi khuan Xanthomonas
spp. thé hién & hinh 1.

Xantho P15 5
g

Hinh 1. Anh chup cac dia thach cé chira mau déi chirng va cac dung dich
tao bé&i plasma nguoi & thei gian khac nhau véi Xanthomonas spp.

Hinh 1 cho thiy diém MIC ctia dung
dich tao bdi plasma ngudi 1a & thoi gian
25 phit vi ¢ diéu kién nay dung dich tao
boi plasma ngudi c6 kha ning trc ché
hoan toan su phét trién cia vi khuan
Xanthomonas spp. Dung dich tao bai
plasma ngudi ¢ cac khoang thoi gian
du6i 25 phut khong anh huong dén sy
phat trién cua vi khudn Xanthomonas
spp. Két qua nay thé hién dung dich tao
bo1 plasma ngudi c6 kha nang khang vi
khuan gdy bénh ddém 14 rit cao. Sau 1

ngay cdy vi khuan, mat do khuin lac
giam khi thoi gian hoat hoa plasma tang
1€n, trong do s6 khuén lac cao nhét 1a &
mau d6i chimg. Hiéu qua khang ting
theo thoi gian 1a do su gia ting nong do
cac hop chat chira oxy c6 hoat tinh
(Reactive oxygen species-ROS) va céac
hop chat chia ni-to c6 hoat tinh
(Reactive nitrogen species-RNS): NOg,
NOs, H20;, O3, OH,... dugc hinh thanh
trong qua trinh dung dich bi tdc dong bdi
céc tia plasma ngudi.
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Bing 2. Két qud bdn kinh vong khdng khudn
cdc logi dung dich tao boi plasma ngugi ¢ thoi gian khdac nhau

Mau Cc P5

P10

P15 P20 P25 P30

Ban kinh vong khang khan
(mm)

0

2+005 5%x005 7+005 8=+0,05

Trong truong hop xac dinh hi¢u qua
khang khuan cua dung dich tao bai
plasma ngudi duya vao ban kinh vong
khang khuan ¢ bang 2 thé hién rd dung
dich tao boi plasma trong khodng thoi
gian 15 phit thi vong khang khuan bat
dau xuat hién v6i ban kinh 1a 2 mm. Thoi
gian tac dong cua tia plasma cang dai thi
duong kinh vong khang khuan cang 16n.
Piéu nay chi ra rang dung dich tao bai
plasma ngudi hoan toan cé khd nang
kh&ng Xanthomonas spp.

C6 rat nhiéu nhém nghién ctru dua ra
cic co ché khang khuan cta dung dich
tao boi plasma ngugi. Laurita va cong su
(2015) cho rang chinh gia tri pH thap va
su hinh thanh cta HyO, trong dung dich
tao boi plasma ngudi da tao nén kha nang
khang khuan cua né. Trong khi do,
Traylor va céng sw (2011) cho rang dung
dich tao bdi plasma ngudi giy ra su uc
ché vi khuan 12 do cac hoat chat sinh ra tir
su tuong tac cia H,O;, va ion NO, .. Mot
nghién ctru khiac cua Oehmigen va cong
sw (2011) di chi ra co ché khang khuan
chi tiét hon 1a trong diéu kién axit, qua
trinh oxy hoa béi cac gdc hydroperoxyl
va qua trinh peroxy hoa lipid cia mang té
bao bat dau. Do d6, mang té bao bi pha
huy dé tao diéu kién cho cac proton di
vao bén trong té bao. Pdng thoi, gbc
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ONOOH duoc tao ra bdi cac géc nito
thdm nhap vao bén trong té bao vi khuin
va phan huy thanh NO, va ‘OH c6 tinh
oxy hoa cao va pha hiy té bao vi sinh vat
tor bén trong. Ngoai ra, cdc cong trinh
khéac da xac dinh mot sb tac nhén tich cuc
d6i véi qua trinh bat hoat vi khuan cua
dung dich tao boi plasma ngudi 1a nho
vao su két hop cua nhiéu yéu té nhu gia
tri pH, oxy va nito (Chen va cdng su,
2008; Zhang va cong su, 2008; Lukes va
cong su, 2014). Tu cac nghién cuu trén
cho thiy hiéu qua khang khuan cua dung
dich tao boi plasma ngudi phu thude vao
nhiéu yéu t6 nhu: gia tri pH, céac loai oxi
c6 hoat tinh (Reactive oxygen species-
ROS) va cac loai nito c¢6 hoat tinh
(Reactive nitrogen species-RNS). Tuy
thudc vao thanh phan, ty 18 va néng do
cac chat va thoi gian tiép xtc cua dung
dich tao boi plasma ngudi véi vi sinh vat.

3.2. Hoat tinh khiang nim cia dung
dich tao béi plasma ngudi

Phuong phap xac dinh nong d¢ wc
ché tdi thiéu MIC dugc sir dung dé danh
gid hoat tinh khang nim cta cac mau
dung dich tao boi plasma ngudi. Két qua
xac dinh néng dd wc ché tbi thiéu MIC
ctia dung dich tao boi plasma nguodi dén
nam Fusarium spp. thé hién & hinh 2.
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Hinh 2. Anh chup cac dia thach cé chira mau d6i chirng va cac dung dich
tao b&i plasma ngudi & th&i gian khac nhau véi ndm Fusarium spp.

Hinh 2 cho thiy dung dich tao boi
plasma ngudi & cac khoang thoi gian dudi
khac nhau cé anh hudng dén sy phat trién
ctia soi ndm Fusarium spp. khong gidng
nhau. Cu thé hon, & mau C va P5, cho
thiy soi nidm phat trién dong déu, xdp
min, lan rong, mau sdc thé hién rd. Trong
khi d6 mau P10 va P15 thi sy phat trién
clia soi nAm bét dau bi kim ham, soi ndm

bat dau phat trién khéng dong déu va dén
mau P20 thi soi nAm bj co ¢ép lai, duong
kinh tan ndm ciing nhé hon va khong min
nhu cac mau dung dich tao boi plasma
ngudi co thoi gian 5 - 15 phat. V6i mau
P25 va 30 thi hoan toan khong c6 soi ndm
xuat hién. Vay nén ta c6 thé két luan diém
MIC cua dung dich tao bdi plasma ngudi
la & thoi gian 25 phut.

Bing 3. Két qud bdn kinh vong khéng khudn cdc loai dung dich
tao boi plasma ngudi o thoi gian khdc nhau

Mau C P5

P10

P15 P20 P25 P30

Béan kinh vong

khang ndm (mm) 0 0

0 1+0,05 3+005 4+0,05

Bang 3 cho thdy vong khang khuan
chi xuét hién tir khoang thoi gian 20 phut
trg 1én. Picu nay phi hop véi nghién ciu
trudc day (Matan va cong suw, 2014).
Dung dich tao bodi plasma ngudi & thoi
gian lau hon 1a 25 va 30 phut c6 vong
khang nam to hon, diéu nay 1a do cac hop
chat co6 kha niang khdng nim c6 trong
dung dich tao boi plasma ngudi nong do
cao hon.

Dua vao cac két qua thu dugc ¢ hinh
2 va bang 3 ta co6 thé thay dung dich tao
boi plasma ngudi c6 hiéu qua khang ndm
thiap hon so véi hiéu qua khang khuan
trong cac diéu kién twong duong. Diéu
nay duoc giai thich 1a do su khac biét vé
c4u triic va thanh phan cua té bao vi sinh
vét nhan so va nhan thuc. Ciu tric té bao
clia nAm phirc tap hon vi khuin, do d6
phai ap dung cac diéu kién diéu ché dung
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dich tao boi plasma ngudi khac nhau dé
dat duoc hi¢u qua bat hoat tuong duong
(Scholtz va cong sw, 2015; Kamgang
Youbi va céng sw, 2009). V& tac dong
khang nim thi dung dich tao bdi plasma
nguoi da lam bao tr nam bi v ra, teo lai
va det, bé mait t& bao thod rap, nhan nheo
(Lee va cong sw, 2015). Avramidis va
cong sw (2010) da st dung kinh hién vi
quang hoc, ho quan sat thiy dung dich tao
boi plasma ngudi lam ciu trac thanh té
bao va mang té bao bj hu hong, dan dén
10 ri t& bao chat. Mot nghién ctru khac
cua Dasan va cong sw (2017), dya vao
anh thu duogc tir kinh hién vi dién tir quét
(Scanning Electron Microscope - SEM)
d3d ching minh rang cac bao tr cua
A. parasiticus mat tinh toan ven sau khi
xtr 1y bang dung dich tao boi plasma
ngudi va cac chat trong té bao phan tan
thanh cac cum. Dya trén nhitng quan sat
nay, ¢ thé gia thuyét rang co ché khang
nim cua dung dich tao bdi plasma ngudi
la do cac ROS, cu thé 1a "‘OH va oxy
don O trong dung dich tao bdi plasma
ngudi c6 xu hudng tin cong cac axit béo
khong no trén mang té bao dan dén pha
v3 thanh té bio ndm va gy ra sy xam
nhap ciia cic ion, cac hop chat phan cuc
vao trong té& bao (Laroussi va céng su,
2002; Deng va cong suw, 2006) va/hoac bi
10 i cac thanh phin ndi bao nhu axit
nucleic va protein - do d6 dan dén giam
hoat dong trao doi chat dan dén chét té
bao (Misra va cong su, 2018; Lee va cong
su, 2015).

4. KET LUAN

Trong nghién ctru nay, cac mau dung
dich tao bdi plasma ngudi da dugc diéu
ché va danh gi4 hoat tinh khang nam va

352

khang khuan gay bénh trén ciy trong.
Két qua cho thiy kha ning khang
Xanthomonas spp. dat duoc v6i mau co
thoi gian luu 1a 15 phat trong khi dé
khang Fusarium spp. thi can thoi gian luu
1a 20 phat. Piéu nay cho thiy kha ning
khang khuan, khang nim 1a do thanh
phﬁn, ty 1€ va né)ng dd cac hoat chét co
trong dung dich tao bdi plasma ngudi gay
ra. Cac két qua nay la tién dé cho viéc
nghién ctru tim kiém mot phwong phap
moi dé phong chéng cic bénh trén cay
trong do vi sinh vat gdy ra ma van dam
bdo than thién véi moi truong, con nguodi
va vat nudi.

Loi cam on: Nghién cuu duoc hé tro béi
Ouy Déi méi sang tao Vingroup (VinlF)
va su bdo tro cua So Khoa hoc va Cong
nghé tinh Binh Phuoc.
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MUC LUC
1. KY NIEM 20 NAM NGAY THANH LAP HOI NGHIEN CUU BENH HAI
THUC VAT VIET NAM (29/9/2001 - 29/9/2021) 3
GS.TS. Vi Trieu Man
2. TUONG NHO GIAO SU, TIEN SI VU HOAN 15

GS.TS. Vi Triéu Man

3. CHAN DPOAN XAC PINH VIRUS GAY BENH KHAM XOAN VANG LA
TREN CAY CA CHUA (Solanum lycopersicum L.) O HUYEN BON DUONG,
TINH LAM DONG 17

BUi Céch Tuyén, Pham Pirc Toan, Danh Hiéu
Lé Cao Luong, Huynh Van Biet
4. ANH HUONG CUA MOT SO CHUNG VI KHUAN NOI SINH CHON LOC
DEN TUYEN TRUNG Pratylenchus coffeae VA SINH TRUONG
CUA CAY CA PHE VOI GIAI POAN KIEN THIET CO BAN TAI PAK LAK 25
P46 Thi Kiéu An, Nguyén Vin Nam
Tran Thi Hue, Nguyeén Thi Huwong Cam
5. DAC BIEM SINH HOC VA HOAT TiNH KHANG NAM CUA XA KHUAN
NOI SINH Streptomyces sp. T3T6 PHAN LAP TU CAY CA PHE
TAI TINH LAM BONG 36
Nguyén Th; Hong Ha, Hoang Th; Huyén Trang
Tran Thi Hoa, Pham Bich Ngoc, Chu Hodang Ha, Do Tien Phat
6. HIEU QUA SU DUNG VI KHUAN HOA TAN SILIC VA PHAN SILIC

LEN KHA NANG CHONG CHIU CUA CAY LUA POI VOI BENH PAO ON
DO NAM Pyricularia sp. GAY RA O PIEU KIEN NHA LUOI 43

Nguyén Th; Thu Ha, Nguyén Trwong Trinh, Nguyén Khoi Nghia
7. HIEU QUA CUA THUC KHUAN THE PHONG TRU BENH HEO XANH TREN CAY
HOA VAN THO (Tagetes erecta L.) DO VI KHUAN Ralstonia solanacearum Smith 52
Nguyén Th;i Thly Hang, Poan Thi Kiéu Tién
Dang Hdai Dong, Tran Puc Huy, Nguyen Thi Thu Nga
8. MOT SO KET QUA NGHIEN CUU UNG DUNG

VI KHUAN DOl KHANG Serratia nematodiphila CT-78 PHONG TRI BENH
BAC LA VA KICH THICH CAY LUA TANG TRUONG 59

Nguyén Pdc Khoa, Nguyén Th; Phi Oanh
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17.

PHAN LAP VA TUYEN CHON THUC KHUAN THE TRONG PHONG TRU
BENH CHAY LA DO Xanthomonas axonopodis pv. allii
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PHU LUC 1
Mot s6 thiét bi va bd Kit sir dung trong nghién ciru

1.1 Kinh hién vi soi ndi Olympus
Mo ta: Kinh hién vi soi néi Olympus SZX12 duoc cau hinh trén gia d&. Co thé
quan sat hai mét voi cap thi kinh 1a 10x va thi kinh 20x. Kinh hién vi ¢ pham vi
thu phong 7x -90x.
Céch st dung:

- Pat kinh hién vi trén mat ban hodc mot bé mat phfmg, ¢ dinh. Nén dé kinh &
khoang khong gian rong rii dé cac thao tac duogc tién hanh dé dang.

- Sau khi ¢b dinh kinh, cdm day nguén cua kinh vao nguén dién, sau do bat
nguon sang.

- Pit miu vat can quan sat, dung kep ¢ dinh cho chic chan. Piéu chinh thi kinh
& mtc 10x dé quan sat dugc vat mau. Xoay nim diéu chinh do phéng dai
Xuéng muc 7x, dua miu vat vao tiéu diém béng diém léy nét. Tiép tuc, diéu
chinh thi kinh cho khoang céc giira 2 mat phu hop véi ban.

- Sau khi str dung xong, 14y miu vat ra, tit cong tac dén. Ngat nguon dién, vé

sinh va bdo quan kinh diang cach

1.2 May do dién tich la CI-202

M0 ta: May do dién tich 14 CI-202 c6 thé: Do truc tiép dién tich, chiéu dai, chiéu
rong, chu vi va tinh toan hé s6 hinh dang va ty 1& khung hinh; Khong ph4 hiiy miu
va linh hoat; Lam phéang cac 14 cong va cung cap cac phép do chinh xac; Do phan
giai 0.01cm?, Khong can hiéu chuin

Céch sir dung: Dé do mot chiée 14, hily nhac tim phim trong sudt 1én, dat chiéc 14
1én bang mau, dit tim phim trong sudt 1én chiéc 14. Sau d6 nhan phim “Start” dé
bat dau qua trinh do luong. Pong co s& bat dau sau khi nhan “Start” va man hinh
s& hién thi “Stabilizing”, tiép theo “Spinning Up”, sau d6 “Measuring”. Tai thoi
diém nay, di chuyén dau quét xudng bang quét. Khi ddu di duoc rat ra hoan toan,
thiét bi s& tu dong dirng va hién thi két qua cta do dac.

Luu ¥: néu khong di chuyén may quét trong vong vai gidy, may quét s& tit. Phim

start thuc hién diéu twong tu, nhung néu n6é duoc nhan xudng, may quét s& tiép



tuc quay cho dén khi san sang do. Vi dién tich ciia moi 14 khac nhau, nén do dién

tich cua 10 14 trong 1 nghiém thuc, sau do tinh trung binh.

a +as+...+a, Y@

a =
Céng thirc tinh dién ld: n n
Trong dé:  a: 1a sd trung binh cong

ar; a2;...an: 1a sO hang trong day so

n: 1a s6 céc so hang

1.3 May hién séng (Oscilloscope GW Intek)
Mo ta: May hién song (Dao dong ky, Oscilloscope) vé ra d6 thi cia mét tin hiéu
dién. Trong hau hét cac tng dung, dd thi chi ra tin hiéu thay ddi thé nao theo thoi
gian: Tryc doc (Y) biéu dién dién &p va truc ngang (X) biéu dién thoi gian. Cudng
d6 hay do sang cua sy hién thi d6i khi dugc goi 13 truc Z. Pay 1a do thi don gian
c6 thé chi ra cho ta nhiéu diéu vé mat tin hiéu.
2. Cong dung ctia M4y hién song:
Nhén dang tin hiéu (Xung vuodng, rang cua, hinh sin, tin hiéu hinh, tin hi¢u
tiéng...)
Xac dinh r0 cac gia tri thoi gian va muc di¢n dp va duong di cua mot tin hi¢u
Tinh toan dugc tan sd ciia mot tin hiéu dao dong
Nhéan théiy “cac phén dong” ciia mgt mach di¢n dugc biéu dién bai tin hiéu
Chi ra néu mdt thanh phﬁn 16i 1am méo dang tin hiéu
Tim ra tin hiéu nhu thé nao 1a dong mot chiéu hay dong xoay chiéu
Chi ra tin hiéu nhu thé ndo 1a nhidu va néu c6 thi nhidu thay doi thé nao theo thoi
gian...
May hién séng s6 1dy mau dang séng va dung mot bd chuyén d6i twong tu/sd
(A/D) dé chuyén doi dién ap dugc do thanh thong tin s6. Sau d6, né dung thong
tin s6 ndy dé tai cAu trac lai dang song trén man hinh.
Céch str dung:
- Thiét 1ap may hién song oscilloscope
- Sau khi hi¢u chinh ngudn dién dau vao, ndi day dién voi may, sir dung may hién

song oscilloscope dé do CHI va CH2.


https://emin.vn/May-hien-song-dao-dong-ky---Oscilloscope-/May-hien-song-so-97-138-pro1.html

1.5 Thiét bi do dong

PEARSON ELECTRONICS. INC.

PEARSON"
CURRENT
MONITOR
MODEL 4100

Sensitivity

QOutput resistance
Maximum peak cument
Maximum rms current
Diroop rate

Useable rise time
Current time product
Low frequency 3dB point
High frequency 3dB point
I/f figure

Output connector
Operating temperature
Weight

1 Volt/Ampere +1/-0%
50 Ohms

500 Amperes
5 Amperes
0.09 %/microsecond
10 nanoseconds
0.002 Amp-second max”
140 Hz (approximate)
35 MHz (approximate)
0.006 peak Amperes/Hz
BHNC (UG-2904A)
0to 65 °C
8.0 ounces

* Maximum current-time product can be obtained by using
core-reset bias as described in the Application Notes.
0.0006 Ampere-second is typical without bias.

@ 1999 Pearson Electronics, Inc. 4100.5PX_Sa0506
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‘ QUYLET DINH ’ :
Vé viée thanh 1ap Hai déng ddnh gid ludn an tién st cip Moce vién

GIAM DOC
HOC VIEN KHOA HOC VA CONG NGIIE

Céint et Quyét dinh 50 | H03/0D-VHL ugcz,.» 01/03/2023 cua Char tich Vién Han ldm
Khoa hoc v Céng nghé Viét Nam vé viée han hanh Quy ché 16 chite va hoar dong ciia
Hee vign Khoa hoe va Cong nghé,

Can cit Thong tw so 08/201 7/TT-BGDDT ngay 04/4/2017 cua Bg irwong Bg Gido
duc va flao fao vé viée ban Fw}nh Ouy ché Tuyén sinii va Bao tao trinl dg Tidn 5T

Cén eir Quyét dinh 56 [G45/0D-HVEHCN ngay 28/12/2018 cua Giam doe Hoe
vign Khoa hoc va Céng nghé vé vide ban hink Quy dinh dio tao rinh 46 tién st tai Hoe
vien Khoa hoc va Cong r.g.i'zf:..
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et gé nghi cua Triwong phong Dao tgo.

QUYET DINH:

Bidu 1. Thanh lap Héi dong dénh gia ludn én tién sTedp Hoce vién cho nghién iy
sirh Thir Quée An Ha vei dé tai:

“Nghién ctru diéu ché va khio sat anh hudng eiia dung dich hoat hoa plasma
két hop khodng da lwong cho swniay mim va sinh trudng giai dogn diu cia xi Lich
sodin (Lactueca sativa L.y"

Chuvén nganh: 1oa vé co M s0: 9 44 01 13

[Danh sach thanh vién Hin q‘lﬁmg danh gid ludn 4n kém theo Qu}-'f:l dinh nay.

Diéu 2. Héi déng ¢ trach nhidn danh gid ludn 4ntién sTtheo ding quy ché hién
hanh cia Bé Gido due v £ao tao, Hoe vién Khoa hoe va Cong nghé.

Quyét dinh ¢o hidu e t61 da 90 ngdy ké tr ngdy kv, Hoi dong tr gidi thé sau khi
hinan thanh nhiém v

Pifu 3. Truong phong T4 chire - [Tanh chinh va Truyén théng, Trudng phong
Brio tgo, Trudng phong K& todn, cic thanh vién cd tén trong danh sach Hai dong vi
nghién eftu sinh ¢d tén tai Dida 1 chiu trach nhidm thi hanh Quyét dinh nay./. 2,
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VIEN HAN LAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HOC VA CONG NGHE VN Poc lap - Tw do - Hanh phiic

HOQC VIEN KHOA HQC VA CONG NGHE

TP.HCM, ngay 01 thdng 08 ndm 2023

DANH SACH CHU' KY THANH VIEN HQI DPONG
BAO VE LUAN AN TIEN ST CAP HQC VIEN

Nghlen ctru sinh:  Than Quéc An Ha

Tén dé tai: “Nghlen citu didu ché va khao sat anh hwéng cua dung dich
hoat h6a plasma két hop khoang da lwgng cho sw nay mam va sinh
tredng giai doan dau cta xa lach xoin (Lacutuca sativa L.)”

Chuyén nganh:  Hoéa v6 co
M3 s6: 94401 13
Ngay bao vé: 01/8/2023

S6 Quyét dinh thanh 1ap Hoi ddng: 722/QD-HVKHCN ngay 09/6/2023 ctia Gidm
dbc Hoc vién Khoa hoc va Cong nghé.
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BAN NHAN XET LUAN AN TIEN ST CAP HOC VIEN

Tén nghién ctru sinh: Than Quae An Ha
D¢ tai: Nghién ciru diéu ché va khio sat hogt tinh cia dung dich hoat hoa

plasma két hop khodng da lugng cho sy ndy mam hat va sinh trudng giai

doun diu ciia xa lach xodn (Lactuca Sativa L.)

Chuyén nganh: Hoa vo co

Ma s6:9 44 01 13

Neudi nhin xét lufn an: GS, 18, NGUYEN CUU KIHOA

Co quan cong tic cua nguoi nhin xét: Vién khoa hoc Vat lidu dng dung - Vién
Han lam Khoa hoe va Céng nghé Vidt Nam.

Nhén xet bao gom cac nji dung sau diy:

- - ~ v R . i A . - - A
Néu y nghia khoa hge va thye tién cia dé tai ludn an. Cach dit van de

va giai quvet van deé di hop Iv hay chwa,
ghal {qu) p 13 }

Nude hoat hoa plasma (PAW) hodc dung djch hoat hda plasma (PAI s)
la nuée hode cae dung dich duge xi Iy bing plasma lanh (CAP). Nhé b su
chuyén giao néng lugng cling nhu cac hoat chdt cua oxi vi nito tr khdi
plasma, PAW ¢ nhimg déc tinh vat Iy va hoa hoc dac biét va s& ma ra mot
[Tnh vize mai c6 1iém nang khai théc va si dung cuc ki sdu rong. Chang sé
dugic str dung dé diét khuan trong cac bgnh vién va cac trang trai vl tbe do
nhanh va hiéu qua cue cao ma khéng gay bat ki anh hudng tiéu cue nao den
stre khoe con ngudi va mdéi truomg. Dic tinh ndy cing gitp PAW co the
tmg dung rong rai trong céc linh vue nhu thue pham, nong nghiep, va y
sinh,

Dé (21 ludn 4n nghién ctu v& nude hoat hoa plasma tng dung cho linh
VUC CAY rrfﬁng EOp phﬁ’iﬂ cal thién chat luong, [Am tang ty 18 nay méam cia
hat giéng va tang iruong trong giai dogn sém cho cdy trong noi chung va
dic biét 14 cho ddi tromg x& lach xodn. Cu thé, dé tai nghién ciru khao sat
tac dong ciia viée bd sung hoat chat N, P, K va su két hop cua chiing vai
nirde hoat hoa plasma cho qud trinh nay mém va tang trudng trong giaj
doan dau cia xa ldch xoan véi céc ndi dun g chinh sau:

Néi dung 11 Nghién cGu thanh phén. tinh chét cua qua trinh tao nuoc hoat
héa plasma theo 2 cach: Plasma DPD va plasma Corona.
Ndi dung 2: Khao sat anh huong cua cée hoat chat H-0s, N, P, K trong dai

s i ; 2 : St -
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Ngi dung 3: Khao sat anh hudng caa PAW doi véi qud trinh ndy mam va
tang trueng ban dau cua xa lach xodn.
ac hoat chat N, P.

Noi dung 4
K i v&i qua trinh nay mam va tang trudng ban dau clia xa lach xoan.

Két qua clia d& tai cling s& l4 co s khoa hoe cha nthiimg nghién et ¢ ’:p
dung tiép theo nhim ting kha ning phét trién cho nhitg céy rau mau ngin
ngay hay nhitng ciy 11'0[1;; lau nam.

Vi thé dé thi co y nghia khoa hoe va v nghia thuc tién czo.

il

Su hop Iy

s

'a do tin cdy cua phwong phap nghién ciiu,

Cach dit van de vé nghién ciru thanh phén, tinh chit cia qqua trinh tao
nudce hoat hoa plasma theo 2 cdch: Plasma DPD va plasma Corona duge
thue hién trong cac hé ﬂ'lélifr (a) 11& ‘hénm phong dién ph:a khi — long; (b)
He théng phéng dién truc tiép trong pha long va (¢} He théng xa khi trong
chat | long. Dé la qud trinh a0 nude hoat héa thudmg quy di duge nhidu
nghién cuu sur dung,

DR A

wat chat H.O5, N, P K: nudce
plasma, N, P, K trong qua trinh nay

Notdung khao sat anh huéng cua
noat hoa plas:

mam va tang truomg ban dau cia xa lach xofn duge thire hin trén co sor
cac thong s6 danh gid: Chidu dai phai, trong lwong nghin hat, chidu cao
than, chiéu dai ré, dién tich 14 nﬁ"mg dd diép luc té,

Thong sb ciig hé phat plasma duge do dac ":-5113 cdc thiét bj hoa ]
hién dai, c6 d§ chinh xac va ¢6 dé tin cdy cao. Cée miu dung dich tao ra
bt hé théng eling da duge xac dinh edc tinh chat Iy héa bao gom: Gia tri
pH, dé din dién, nfﬁng do 1o11 NO- 7, NO., néng do 11,04, ]15}ng da 0s.

Do dé phuong phap nghién clru d2 tai luan an hop 1y, khoa hoc va ¢
dé tin céy cao,

Dianh gia cic két qua daf duge, néu nhitng déng gép maéi va gia (ri cia
cac dong gop do.

Lugn &n da thanh céng trong vige nghién ciru danh gid so sanh Jus
chon céc théng s6 ctia nude hoat haa plasma cho phi hop vai muc tiéu ca
thién qua trinh tang trudng va phat trién trong giai doan dau cua thue vat,

Luén én clng tién hanh danh gia thi nghiém cac mau cho ndy mém.
tang trudng trong giai doan déau phat trién cia déi tugng nghién ctru, nhim
xac dinh su can thiét su dung thém céac da lugng N.P.K cho qui trinh nay
mam va phét trién giai doan diu.



L.udn dn dd nghién clu két hop nude hoat hoa plasma véi cae nguyén
t6 da luong va co nhu N, P, K nhim chi ra cée théng 6 tot nhat. cai thién
qua trinh ndy mam va ting trudng hat Lacruca sativa l..

Ludn van cling két hop nghién ctiu céc yéu 16 hdn hop [y, hoa, sinh
dé hé théng va hoan thién hé tao plasma, nham ning cao anh hwrong cua
nurde hoat hoa plasma ddi voi cay tong.

Cic két ludn cua ludin 4n ¢6 phu hop véi cach dit van dé o ddu ludn an
va ¢6 dii site thuyét phue hay khéng? Nhirng wa diém va thiéu sot,
nhirng diém cin dwoe b sung va sira chira?

Cac két luan cua ludn én phit hop va day du vii cach dat van dé, muc
tidu dé ra o ddu ludn an va ¢é du sire thuyét phue.

Ui diém:

- Muyc tiéu ctia d¢ tai ludn 4n 18 rang, Cac ndi dung nghién ctru chinh
phtt hop vai myc tiéu, Cée phuong phap nghién i khoa hoc. ¢6 dd tin cdy
cao.

- Céu triie ludn én hop 1y,

- Cdc két qua nghién etru duoe trinh bay, giai thich, bién luén rd rang,
khoa hoc.

Nhitng wi diém va thicu sor;

- Nghién ciru sinh d3 chinh sua day du cac gadp v cua Hoi dong Co so,

=

' nhién van con mot vai 161 chinh

Panh gid vé su tring lip cua ludn 4n so véi cde dd 4n, lufin véan, ludn
an hay ebng trinh khoa hoc di cong bé trong va ngoai nuwée? Can
khing dinh ludn 4n ¢6 tring I3p hay khéng triang lip? Néu tring lip,
dé nghi ghi r6 tén, nha xuét ban, ndm xuét bin ciia tai lidu da cbng bé.

Dé tai nghién ciru vé nude hoat hoa plasma cho ITnh vure cdy trdng 14
huong di kha moi, chua c6 nghién clu tai Viét Nam vé van dé nay neoai
trir cdc cong bo cua tac gia.

Trén thé gidi, cae nghién ciu trude vé co ché tie dong cuia nude hoat
hoa plasma d6i v6i cdy wrong chi danh gia trén vai yéu 1o téc déng hode
riéng 1é trén cac dicu kién khae 2iét so véi nghién ctiu eia ludn 4n nay, Két
qua nghién ctru ctia luan 4n nday da danh gid trén nhidu yéu 1o tac dong hon
dé lam hoan thién hon ca ché tac déng cua nude hoat hda plasma Vi Cay
trong.

Do vély chuu cd sy triing 1ap cva luan dn so véi céc cong b trong va
ngoai nwoc khac,
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6. Nhén xét ve chat lugng nhirng bai bao khoa hoc di dwrge nghién cfru
sinh c¢éng bo. khing dinh s pho hop ve ni dung caa ching véi ndi
dung lufin 4n. Nhin xét vé vj thé khoa hee ciia cac dién dan, noi cac bai
bao dwge cHng bb co dap tng yéu ciu dbi voi ludn 4n tién si?

Qua nghién cim Tudn an. di cd 3 bal béo khoa hoc duge cong bé. bao

gdm: 01 bai tap chi quéce té thude danh muc ISI. (IF = 3.148), chuyén ve
cac nghién cuu plasma va plasma hoa hoc; 01 bai ctia Tap chi thude danh
mu¢ x&1 ¢hire danh Gido su nha nwae, 1a tap chi chuvén nganh Bao vé thue
vat; 01 bai co ma so xudt ban ISBN: 978-604-60-3373-8. 12 Hai nghi uy tin
chuyén vé Bénh hai thue vat thude “Hoi nghién cttu bénh hai thue vit Viét

Nam™

Nhir vy noi cac bai bao duoe cong hd da vuot yeu cau doi vai ludn an

1 si

s

1

7. Tinh trung thye trong vige trich din cic cong trinh da duge nghién
ciru sinh ebng bé trong va ngoai nwée, tai liéu tham khao.
Cée trich dan trong nghién ctru duoc trinh bay ré rang. chinh xdc theo
yéu cau dit ra.

8. Két ludn:
Ludn an da dép img diy di yéu cdu vé ndi dung va hinh thic doi vii
mot ludn dn Tién st dé duoc bao vé ai Hi df"urtg cﬁp Hoc Vién
Béng v cho NCS duoe bao vé tai 1161 dong cap Hoe Vién

TP.HCM negay Q4 théngOfndam 2023
Newdi nhan xét

(kv va ghi rd o tén)
Qﬂﬁ Q0 Y/ -
__»/ﬂ_

GS, TS, NGUYEN CUU KHOA



BAN NHAN XET/ PHAN BIEN LUAN AN TIEN ST CAP HOC VIEN

Nguoi nhan xét/ Neudd phan bién: 1.é Thi Phuong

Hoe ham. hoc viz | ien si

Co guan cong tdc:Vién Khoa hoe vil lidu tmg dung

He va tén nghién el sinh: Thin Qude An Ha

Tén dé tai: Nghién cuu dien th_ va khao sit anh huunf_ cua dung dich hoat hea plasma
két hop khodang da luong cho sy nay mam va sinh truong giai doan dau ctia xi lach xoan
(Lactica sativa L.

Chuyén nganh:  Hoa vo co Maso: 94401 13

Y KIEN NHAN XET

1. Tinh cin thiét, thai su, ¥ nghia khoa hoe va thue tién cua dé tai ludn an.

Lugn dn nghién el PhU"Fﬁ}:. phap méi két |1L‘Fp cong nghe plasma va cac ‘,r:u th khoang da lugmg
can thiét (N, P, K) dé cai thién quit trinh nday méan. Sin Lruomg i ey lmn L ey thé I cay xa
lach xoan: tu do gap plmn nang cao ning st cay tmnﬂ g0 v cac phuong ]ﬂﬂp truyén thimg
hién nav {1’1 du nhu phin bon, thude bio vé Lhm, vilt, cong tac thu;n lgi....). Tai Vigt Nam, dat
nirde ¢ nén néng nghidp [a chinh thi ludn an thé hidn duge ol cdp hict va thtL Lién Tl cao.
Bén canh do. viee sirdung cong nghe mai - cong nghe plasma lanh. eiing 14 mét hudng nghién
ciru méi va cd v nghia khea hoe trong vige tmg dung khoa hoe cong nghé trong san xuit ndng
nghiép. .

2. Sur khong trimg lp eua dé 13 nghién ciu so vai cie cong trinh. ludn an di cong bo & trong
Vi ngodl nwoe: tinh trung thue, ro rang va diy du trong trich dan ta heu tham khae.

Ludn an o tinh maéi, khong teing [ap voi cac cong wrinh nghico ¢l di cong bo & rong va ngoai
nude. Cac tai ligu tham khao cong duge e zia trich dan ré ring. day du

. Supht hop gifta tén dé tai voi ndi dung, gifta ndi dung véi chuvén nginh va mi sb chuyén
nganh.

Céc ndi dung nghién ¢l phin hop vai t€n dé tai ludn an, ciing nhw chuyén nganh va mi so
chuvén nganh

4. DO tn cdy va tinh hién dai coa phueong phap da siodung dé nghién el

Ludn an s dung cac phuong phap nghién ciu cd do chinh xac va tin cdy cao. do do cac ket qua
thu diroe co kha nang 1y giai droe cac cdu hai dat ra trong mue tidu coa luin an

5. Két qua nghién cire mani cua e gia: nhimg dong gdp mai cho su phat trien khoa hoe chuyén
nganh: dong gop méi phue vu che san xuat, kinh té. quoc phong. xi hoi va dai song: v nghia
khoa hoe, gia tri va dé tin cdy cua nhimg ket yua do.

Ludn an cd nhimg dong gép méi cho suang dung cus Khea hoe cong nghé trong san xuat nong
nghigp thue tien nhie sau:

- Xy dung thanh cong va xic dinh cée }-'éu th die trumg cho 2 hé thong tao nurde hoat hoa
plasma (PAW) L 2 kicu phong dién khiac nhau

- Xidc dinh thianh plmn linh chél coa cic mau PAW dirge dicy th tr 2 I-m;u phong. Qua do 43
lua chon duge mau PAW phit hop dé dp dung cho nghién e vé nay mim va sinh truemg gizi
doan dau cua xa lach xean

- Khao sat vai trd va anh hwemg cua ham lugmg HaCh 1én gua trinh nav mam. sinh truomg cling
nhir khang khudn. khang nim trdn cdy trong



- Khdo sdt vai trd v anh hunmg ciid ham lu:;ﬂlg H:O: [én qua trinh na mam. sinh trueme ciing
nhar khéng khudn. khang nam trén cdy tmrlL

- Khéo sat vai rd va dnh hudng etia ham luong cac khodng chit N. P. K dén gua tinh nay mam
va sinh truomyg giai doan dau cua xa [ch xodn

- Khao sat anh hudng cia PAW khi co va khing két hop véi cae khodng chai va eo N, LK cho
=7 ndy méam va sinh truomg giai doan ddu cta x& lach xoan,

6. Tl digm va nhuace didm vé noi dung, k&t cdu va hinh thie cia ludn 4n.

Luan an duge rinh bay rd rang. chin chu. bd cuc chil che. viin phong mach lge. Tuy nhién. ¢é
mét vai diém cn luu ¥ chinh sira d& hoan thign hon vé mit ndi dung va hinh thite nhu Sal:

- Tén bang 3.2 va 3.3 (danh muc edc bang bidu) bj wine lip

- Néu cu thé hom muc tiéu cia ludn dn (bao gum mue tiéu L{!TLL guat va mue tiéu ey thé). Hign
nay tac gia dang dé mue tiéu va dé tai di an nhu nhau

- Téch phin danh i hoat tinh khang khuidn thanh mét ndi dung riéng (phin ndi dung nghién
nab Y}

- Ciiu trie lai phﬁn tong quan cho phit hop voi cau chuyén. |y do lua chon & i gidi thidu vé
xi lach — vai trd clia cic chil oxi hoa va khoang da lwong — tmg dung cna ciong nghé plasma
frong sérm xudt néng nghidp....

- B sung thém 1116112 lin vé cdc kv hidu cho v nghiia phin tich thong ke trog cac hinh vé (vi du
nhu ky higu *, % @, & trong hinh 3.16; 3. 13.,,.}'

- fmh hrang cha HaOn @01 voi qua trinh nay mém v sinh truomg: cae két qua cho ti 1§ nay
mém, chidu dai &, ham lwong dicp luc... deu cho thiy tai ham luong 11202 = 10 ppm € géy
ra cae anh hudmg hil lgi. Tku 540 tac gia van tlcp tue khao saL gl cie nong do 30, 40. w 50 ppm.
thay vi khao sat thém cdc ndng d6 < 10 ppm dé khing dinh diéu kién ham lugng t5i wu la 10

ppm?

7. Noi dung luén an da duoc cong bd rén tap chi. kv véu Hai nghj Khoa hoc nao va gid t khoa
hipe etia eac oing trinh Ja cong bo.

Céc ndi dung nghién ciru clia ludn dn da dugc xudt ban trén tap chi uy tin quoc 1€ (Plasma
Chemistry and Plasma Processing, 1F = 3,148) va cde tap chi. hoi nghi khoa hoe uy tin trong
nuoe

R. Ket ludn chung edn khing dinh:

- N&1 dung va cde ket qua cua ludn dn ddp dng duge véu ciu ciia mdt ludn dn tién st chuyvén
ngdnh.

- Ban t6m tt luén an phan anh trung thanh ndi dung co ban cia ludn dn

- Ludn dn 6 thé duge dua ta biao Vi Cﬁp Hoe vién dé nhidn hoe vi tién &7

Tp, Hé Chi Minh, ngiy 05 thing 07 nam 2023
Newdi nhin xét

e

[.¢ Thi Phwong



(Méu 7-HV-Méu nhén xét ludn dan)

BAN NHAN XET/ PHAN BIEN LUAN AN TIEN ST CAP HOC VIEN

Noudi nhin xét/ Ngudi phan bign: Bach Long Giang
Hoc ham, hoc vi: PGS. TS
Co quan cong tac: Troomg PH Nguyén Tat Thanh

Ho va tén nghién cimu sinh: Thin Qubc An Ha

Tén dé tai: Nghién citu ditu ché va khio sit dnh huéng caa dung dich hoat
hoéa plasma két hgp khoding da lwgng cho sw nay mam va sinh truwéng giai doan
déiu cita xa Lich xoin (Lactuca sativa 1..)

Chuyén nganh: Hoa vd co

Mi sb: 9440113

Y KIEN NHAN XET

1. Tinh cin thiét, thai s, v nghia khoa hoc va thuc tidn clia dé tai ludn an.

Ning suft cdy wong 1a mét rong nhimg vin dé quan trong nhét cia nén néng
nghiép. Pé ning cao ning suat ciy tréng, céc gidl phap ting ti 1& nay mAm va kha ning
sinh trudng trong qué trinh tréng trot nén dwge dic biét quan tdm. Nudc hoat hoa plasma
(PAW) 1a mdl trong nhiing céng nghé plasma duge chil v vi su tuong tac hé tro nay
mém v& sinh truéng ciia cdy trong. Tuy nhién, nhing nghién eiru trirde day con roi rac,
chua danh gid tic déng cta qué trinh didu ché plasma va céc théng 56 hod i di kém.
Ngoai ra, viéc két hop PAW véi cdc khoang chit thiét yéu nitrogen (N), phosphorus (P)
v4 potassinm (K) trong giai doan d4u cia ndy mam — sinh trudmg clia cdy trong van chua
dugc nghién ciru.

Luin 4n “Nghién ciru didy ché vi khao sit anh huong cta dung dich hoat
héa plasma két hop khoing da lwong cho sy ndy mém hat va sinh truong
trong giai doan dAu ciia xa l4ch xoin (Lactuca saiiva LY’ hudng dén 3 muc tiéu:

o Nghién ciru thanh phén, nong dg va tinh chét ciia hai kiu phong ciia PAW.

e Khdo sat anh hudmg cua Hz0; va cac khodng chit N, P, K dbi véi qué trinh nay
mam va sinh tnrémg giai doan dau cia xa lach xodn,

s  Khio sit anh huémg ciia PAW va PAW k&t hop véi khodng chat N, P, K wong giai
doan diu cia qua trinh ndy mim va sinh truéng cta x4 lach xodn

Viée nghién ciru hoan thién cac van dé trén 1a co v nghia cép thiét dé dat durge nmuc

“tiéu hoén thién va ap dung cong nghé plasma lanh vao nén ndng nghiép Viét Nam. Két
qui ciia luén an s€ gop phéﬂ khfing dinh vai tro va kha ning sir dung PAW trong ndéng



nghigp vi cdng nghiép, gop phan dang ké trong viée bao v¢ an toan cho cay tréng, vt
nudi, con ngum va mdi irucrng, lam co s& cho cac nghmn cuu va sang ché trong cii tzo
gmrw cy tréng, danh gia tac dong clia PAW vi cac weu 16 lién quan trén ciy tmnu

2. Su khéng trimg lip ctia dé 1ai nghién clru so voi cdc cong trinh, Tudn dn 42 cong bé &
frong va ngoai mrdc; tinh trung thye, 16 rang va diy du trong trich din 1ai li¢u tham
khao.

D& tai luan an “Nghién ctru didu ché va khio sit anh hwdng cia dung dich hoat
héa plasma két hop khoang da lwong cho sy niy mim va sinh trudng giai doan
déu chia xi ldch xoén {Lar,fum sativa L.)” voi cic 50 ligu, cic két qua nghién ey, céc
nhan xét, k&t ludn di cung cap trong bao cdo ludn an cho thay khéng co trung lap vi
cac ludn 4n 32 bdo vé trong nudc va ngodl nudc,

3. Sy phit hop gifta t8n A& (i véi ndi dung, gitta ndi dung voi chuyén nganh vi mi s
chuyeén nganh,

Tén @ a1 ctia ludn &4n “Nghién ciru diu ché va khao gt dnh hudng cia dung
dich hoat héa plasma két hop khodng da lugng cho sy ndy mam va sinh trudng
giai doan ddu ciia xa Mch xoin (Lactuca sativa L.)” va cie ndi dung thye hién trinh
bay trong ludn 4n ¢6 sur twong thich phi hgp véi nhau.

N§i dung cdc cong vige thuc hién trong lndn dn phii hop voi chuyén n ganh va ma
g6 chuyén nganh (chuyén nganh Hoéa vo co, ma 56 chuyén nganh: 9440113).

4. D& tin cdy va tinh hién dai cta phuong phap da sir dung dé nghién ciru.

Luén &n sir dung céc phrong phap va thiét bi hién dai d xdy dung hé phét plasma,
v dé khao s4t cac dic tnmg hod 1f, khio sét céc thong s6 cling nhu két hop dung dich
hoat héa plasma duge tao 1a vl cdc ham luong hydrogen peroxide va khoéing N, P, K
khéc nhau. Céc phuong phap co d6 tin cdy cao, sw dung va phat trién dua trén c4c nghién
ciru trwoe day.

5. Két qua nghién ctu méi cha tac gid; nhitng déng gdp moi cho sy phat trién khoa hoc
chuvén nganh; déng gép méi phuc vu cho sén xudt, kinh t&, qudc phong, x héi va doi
sbng; v nghia khoa hoc, gid trj va d§ tin cdy cia nhitng két qua do.

Luén 4n di thanh céng trong viée nghién cim dénh gia so sdnh lya chon cdc théng
s6 clia nwée hoat hoa plasma cho pht hop véi muc tiéu céi thign qud trinh simh ireong
v phat trién trong giai doan dau cta xa lich xoén.

Ludn an cﬁng tién hanh danh gi:-i thi nghiém céc méu cho ndy méim, rEng trrdmg
trong giai doan diu phat trién cia doi trgng nghién e, nhim x4c dinh sy clin thict siT
dung thém céc vi lwgng N, P, K cho qua trinh nay mAm va sinh truémg giai doan dau.

Ludn din da ﬂghmn ciru két hop nm:ru hoat hoa plasma vai cac khuang chit vd co
nhir N, P, K nham chi ra cic thong 56 tHt nhit, cai thién gué trinh ndy mam vi sinh
trirdng giai doan dau cta xa lich xodn. Day la chia khoa clia vige thue hién céi tao gifng
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cho ciy tréng trong ndng nghiép mé hién nay céc sing ché vé hudng nay chua ¢d nhicu
va chira ¢é d6 sdu nhat dinh.

Lugn 4n két hop nghién clu cac yéu 1 hén hop 1, hoa, sinh de hé thong va hoan
thién hé lao plasma, nham tra 161 ciiu hoi su the dong cha nude hoat hoa plasma va dnh
huémg clia cdc véu t6 ngoai lai d6i véi cdy trong,

6. Ulu didm va nhuge diém vé ndi dung, két ¢din va hinh thire cia luén an.

Nhin xét chung: Téc gia kiém tra va chinh siva cc 151 font chit, 131 chinh td vé tén
chét ho# hoe, tén khoa hoe, tén viét tat, tén dom vi trong bai viet va bigu do. Déng thén,
tac gia thong nhit cach viét o thap phan sir dung du . Theo quy wéc qube 6, e oia
chinh stra don vi nhiét dd 14 °C, khéng phai "C,

Trang 1. Tac gid gfp phan Muyc Iye véi trang x

CHUONG 1

Trang 5. Hinh 1.2. phin chi thich trong ngodc dom, tic gid thay “Tir trai sang:”
thanh (A), (B), (C) vi (D) twong img 1an hegt voi céc hé thong.

Trang 32. Phéin 1.4.3. tic gid bd sung hinh anh biéu hién bénh trén xa lach xoin do
Fusarium spp. vao hinh 1.8 d& minh hoa cho phin mé ta. Nhr véy, chi thich hinh 1.8
diroc chinh sira thanh Bidu hién bénh trén xa lach xodn do (A) Fusarium spp. va (B)
Xanthomonas spp. Téc gia b sung tai lidu tham khao cho hinh dnh nay.

CHUGNG 2.

Trang 33. Phin 2.1.1.

Bang 2.1. tic gia chia thong tin trong bang thanh 5 cot gom: STT, Tén hod chit,
Céng thirc hoa hoc, Hang cung cip (néu cu thé quéc gia san xudt) va DG tinh khiét

V& nguyén lidu hat xa lach xoén:

Tén khoa hoc dd duge nhic dén & CHUONG I. TONG QUAN phén 1.4, tic gia nén
st dung tén viét tit (L, sativa L)

Téc gia can bd sung nhiing théng tin sau vé cac hat duge chon lam nguyén ligu cho
thi nghiém:

o SO lugng (? kg)

o Tinh trang chit lugng (khoé manh, khéng moi mot, khéng séu bénh?)

s Dic diém (kich thirde / duong kinh hat, mau sic, dd dm %)

s  Gibng dia phuong hay gibng nhip?

e Trudc khi bdo quan, hat sau thu thip co duge tién xir 1i béng cach rira hodc phoi kho
khong? Trong didu kign nhr thé nao?

e Vi didu kién biao quan & nhiét d§ phong, lam (hé nao dé dam bao chit lugng hat
khéng bi anh huong béi nhigt do va do am trong khong khi?

Phin 2.1.2. thiét bi sé 2 (H1-99130) duoc sir dung do pH va d6 dan dién trong phén
2.3.3, khong do nhiét dd. Tac gia kigm tra va b sung (ngu co),

Trang 35 thir iy a, b, c, d, e, { clia cac hinh anh chua dang.
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Trang 40 phin 2.5 doan thong tin “Hat x4 1ich xoén ... tién hanh thi nghiém” d&
trinh bay trong phén 2.1.1,

Trang 45. Phin 2.8

Trude khi thure hién phiremg phéap MIC vi do duéng kinh khang khufn, ndm, tic gid
ct thé b sung thém vé thong tin nudi ciy vi sinh (Culture of Microorganisms) trong do
trinh bay:
e Nguédn cung clip (American Type Culture Collection?)
e  Strain number cia vi khuin Xanthomonas spp. vi nim Fusarium spp.?
o Dién kién nubi cdy (Méi truomg? Nhiét dg? Cé dinh hay lic ? rpm? Thoi gian nudi
cay)
e Mait dd (optical densily) 14 bao nhigu & 600 nm?
o Madi trudng nudi ciy nim dugce chuén bi nhur thé nao?
o  Difu kién 0 (Nhiét 467 Thai gian? CS dinh hay lic ? rpm)
e Ning dd khudn, ndm pha loing 14 bao nhiéu CFU/mL

Dung dich ndm v dung dich vi khuan d& duge nudi ¢y dén mét do ? CFU/mL
trude khi tién hanh cic phuong phap do?

Mau déi ching trong cac phép do 1a gi?

Téc gid bd sung thong tin vé doi twong clia cic phép do la cée mau duge xir 1i voi
PAW trong thoi gian tir 5 dén 30 phat.

Trang 46. Phin 2.9

“n < 0,05 duge 1Ay lam mitc § nghia théng k&”, Nhu viy. tac gia nén bo sung giai
thich v& k¥ hibu “*7c6 nghia 1a “*p < 0,057, dong thyi thém *p < 0,05 vao phin chu
thich bicu do hop 1y.

CHUONG 3.

T4c gid loai bo phin “Biéu db biéu dién” va “Dd thi biéu dién” trong tén cua toan
bd cac hinh

Téc gia kidm tra sé thir t ciia hinh 4nh phai twong (g v&i ndi dung trong phin bai
vigt

V& mitc d6 ting gidm cla s lidu trong Judn &n, tic gid thay thé céc tr “manh” va
“nhe” bing “dang ké"/khéng ding k&7, “rd rang /khéng ré rang”, “nhidw/it” dé néu sy
khéc biét ¢6 ¥ nghia théng ké hay khong v minh hoa bang gia tri p value, nrong tir cho
phén 3.2 va 3.4,

Tir Hinh 3.3, dén Hinh 3.13, tdc gia chinh sira 18n khi N2, O2 thanh Na, O2

Trang 57 Bang 3.1 t4c oié loai bd “Béng gid tri” rong tén bing. Pdng thoi, dicu
chinh 0 thanh Os. Thém vio do, diu “*” di duge ding dé thé hién ¥ nghia thdng ké.
Do viy, dé tranh tring lap, tac gia nén thay ddi déu “*” va “** trong bing lan haot
thanh “C” va “DBD’ tuong 1ing véi kidu phéng Corena va DBD

Trang 59 Hinh 3.14 tic gia sira don vi Trong hrong nghin hat trong hinh thanh (g)

.



Phén 3.4.1.1. tc gia thém chi tidt nén 16 HaOa & chc him heong khac nhau 1a (0 -
50 ppm)

Trang 65 phén 3.4.1.3.

“Yanthomonas spp & 109, Téc gia giai thich s0 “10% 1a gi va don vi? Néu day 1a
mét @ vi khuén phiat trien trong dung dich vi khuin thi nghi¢m thi méit d¢ nam phat
trién trong dung dich nim thi nghiém 1a bao nhi¢u? Téc gia cling bb sung chi tiét niy
vao phan 2.8.

Trang 66 Hinh 3.23 hinh &nh 1a két qua khang ndm & ham lugng H,0: la bao nhigu?
Phin chi thich ghi Ia cAc ham Tuong 50 ppm, 200 ppm va 1000 ppm, tic gia hé sung
chn thich ciia cdc ham huoong nay.

Trang 67-68, Hinh 3.25 dén 3.27, tac gia chu thich trye tiép cdc ham luong truc liép
trén hinh Anh tuong ng.

Trang 68, Hinh 3.28, tic gia bé sung scale bar trén hinh, chinh sita chi thich thanh
(A) 0 gitr, (B) 8 gitr v& (C) 24 gidr va ghi cht hinh énh trong duong. Phéan giai thich
bing chir * Hinh &nh bén dudi... ham hegng 50 ppm™ trai nguge voi chi thich hinh (80
ppm P). Tic gia kidm tra va dién chinh.

Trang 70: Hinh 323 1 hinh 4nh khang ndm cia cac ham hrong H20z, khing thé
hién ti 1€ nay mam trong triromg hop bé sung P va K. Téc gianén kidm tra va diéu chinh,

Hinh 3.2% thé hisn sy bién ddi ciia hat theo ham lugng P 80 ppm. Tuy nhién, trong
phin trudmg hop bo sung K trang 70 d¢ cép réng i 1& ndy mam co xu hudng tang dan
nhu N v P. Tac gid nén bé sung di liéw hinh dnh minh hoa két luin nay?

Trang 72 — 74 (Hinh 3,31, 3.32 va 3.33) vé trang 92 (Hinh 3.51,3.52 va 3.53): 3
lidu trén thude ké khd mo. TAc gia thay bing scale bar voi gd va dom vi rd hon, Déng
thi, tac gid kiém tra va chinh sira ndi dung trong bai viét fromg tmg voi s6 thir ty hinh
anh, Déng thir, tdc gia ghi rd Ctrl va PNO, PPO va PKO khac nhau nhu thé ndo (céc hinh
¢r trang 92)

Trang 71 dén 73 phin 3.4.2.2. tac gia so sanh (1) mirc N trong cac nghién ciru trude
déy, (2) mirc P trong nghién ciru [138] va (3) mic K trong nghién ctru s6 [142] va [143]
1a cao hay thip hon so v&i nghién ciru hién tar? Déng théi, the gia bd sung thong tin Ve
ticu chuén {quéu t& hodic tai Viét Nam) v& mire N, P, K duge cho 1a phi hgp voi dé thic
diy qua trinh sinh truong giai doan déu vé chicu cao thén ré, dién tich 14 va ham luong
diép huc, ciing nhu ti 1é rong hrong khd/taoi cia xa lach xedn (néu co)

Trang 74 dén 76 tuong ty, téc gi so sanh két qua thu dugc vé difn tich 14 v ham
luong didp luc, ti 1€ rong lugng khé/tuoi trong nghién ciru hién tai véi cac nghien clru
trirde ddy.

Trang 81, Hinh 342, tic gia chi thich truc tiép cac ham luong tryc tiép trén hinh
anh trong ng

Trang 3, Hinh 3.43 v& Trang 85 Ilinh 3.45: Tac gia nén bo sung cac ky higu vao
phé‘m chti thich bidu &6 hop 1y,



Trang 94, Hinh 3.54, chinh sira t&n don vi dign tich 14 trén hinh (mm?). Téc gia gidi
thich ¥ nghia mii tén mau xanh trong hinh?

Trang 95 Céc kit ludn v& mire dé ting giam so véi d6i chimg, “ting nhe”, “gidm
nhe”, “thay di nhe” ¢6 duge xdc nhin bing gid o1 p value duge nhic dén trong phin
2.9 khong? Néu cé, tic gid bd sung chi tiét nay vao cudi mdi két lnin dé dam bao d6 tin
¢y cua cae két lufin. Ddng thoi chinh stra cdc 86 thip phén.

Trang 96, Hinh 3.56, twong ty, tac gia giai thich ¢ nghia miil 1&n mau xanh lrong
hinh?

Trang 97 trong phén chi thich ctia céc hinh 3.57 dén 3.59 t4c gia néu 10 PAW da
sit dung trong thi nghiém nay la PAW-15, twong tng voi phﬁn viét & trang 96

Phén 3.5.4.1. thay tén diy di “plasma lanh” bing tén viél &t PAW d é théng nht
VOl Cac phén trudc

Phén K&t ludn va Kién nghi

Tac gid bé sung két Tuan vé hiu qua khéng khudn va khang ndm ciia PAW-15 noi
riéng vi PAW ndi chung da thu duge tir nghién ctru nay.

7. Noi dung ludn én di duoc cong bd trén tap chi, ky yéu Hai nghi Khoa hoc nao va gia
tri khoa hoc ciia céc cong trinh d3 cong bo.

Tir két qua nghién ciru ctia lufn én, tic gia va nhom nghién clu d2 cong bé thanh
cong 03 bai bao ding trén cac tap chi khoa hoc ¢b uy tin qué-c té, trong mrée trong cdng
ddng khoa hoc v ¢6 néi dung céng bd phi hop, co lién quan dén hwdng nghién ciru cuia
luéin 4n cla t4c gid. Cac bai bdo khoa hoe ciia tac gia duge phan bién chit ché thé hién
& thai gian ndp bai (Received) va thoi gian cong bé (Published).

Bai 1. Tén bai bio: Non-thermal Plasma Activated Water [or Increasing
Germination and Plant Growth of Lactuca sativa L.

Thi gian xudt bin: 2022

Tén tzp chi: Plasma Chemistry and Plasma Processing (tap chi SCI, IF = 3.148).

Bai 2. Tén bai bio: Anh huéng cia ndng dé HaOu dén qua trinh nay mém hat xa
lach xodn (Lactica sativa var. capitata L)

Théi gian xudt ban: 2021

Tén tap chi: Journal of Plant Protection (ISSN 2334-0710) (Bai bdo nim tron g Danh
muc tap chi khoa hoc duge tinh diém coa Hoi dong Gido sir nganh, lién nganh Nha
mrée).

Bai 3. Tén bai bao; Khio sat hoat tinh khéng Xonthomonas spp. va Fusarium spp.
cia dung dich tao boi plasma ngudi trong diéu kién in vitro

Thér gian xudt ban: 2021

T'én tap chi: The 20™ National Conference of Phytopathological Society of Vietnam
V.P.S. (ISBN: 978-604-60-3373-8). (Bi béo Hoi nghi ndm trong Danh muc Hoi nghi
khoa hoc duoc tinh diém cia Hai dong Gido su nganh, lién nganh Nha nuéc).



8. Két luan chung cén khing dinh:
Murc ¢ dap g cac véu ciu déi voi mot ludn dn tidn si chuyén nganh.
Ran tém tat ludn 4n phan anh trung thanh ndi dung co ban cia ludn an hay khong;
Ludn an cd thé dira ta bao vé cﬁp Hoc vién dé nhin hoc vi tién sf duoc hay khong.
Ludn 4n da trinh bay diy di yéu ciu vé ndi dune nghién e, hinh thire dbi voi mit
Tiin an Tién st va kél qué nghién cii déng gép cho linh vue Hoa v co.

Ban tom tit phan &nh trung thye ndi dung co ban cua ludn an,

Luén an ¢o thé duea ra bao vé cﬁp Hoc vién dé nhin bﬁng Tién si.

Tp. HS Chi Minh, ngiy 04 thang 07 nam 2023
Newdi nhan xét

g

PGS.TS. Bach Long Giang



(hgehy ToH VMRS mhin xée ude dn)

BAN NHAN XET/ PHAN B1EN LUAN AN TIEN ST CAP HQC VIEN

Newdi phan bidgn:  Neguyen i Kim Phugng
Hoc him. heevi:  PGEUTS
Co quan cong tae:  Vién Khoa hoe Vit lidu Ung dyng
Vién Han lim Khoa hoc va Céng nghe Vigi Nam

o va tén nghién cira sinh: Théan Qudc An Ia

Tén dé tai; Nghién ciru didu ché vi khio sat anh hwéng cia dung dich hoat
hoa plasma két hop khoing da lwgng cho swniy mim v sinh trwéng giai dogn
diu ciia xa lich xoin (Lactucas sativa L)

Chuvén nganh: Héa vi cu

Ma so: 944 01 13

Y KIEN NHAN XET
1. ‘Linh ¢n thide, thdi sw, ¢ nghia khoa hoc va thire tién clia d& tai ludn 4n.

Ning suit cy trong gilt vai trd Tt quan trong trong san xuét néng nghi¢p. Nang
suit ciy trong phu thudic vao nhitn yéu t6; chit Tuomg gidng ban dé&u, bon phén, thudc
bao v& thue vit... Mét s bién phap &4 duge ap dung nhim nAng cao ning suit cdy tréng
nhu cii tao gidng, fim kiém cae giai phap dé ting ty 1& néy mim cia hat va ting kha
rAng sinh trudng va phat tridn cla cdy trong sudt qué trinh trong trot. Mot 56 hién phap
(tAng cwdng st dung bon phan va thube bio vé thue vat va chi trong vige twdi Liu) da
ducre Ap dung dé cai thién ning sudt cdy tréng trong san xudt ndng nghiép iraven théng.
Tuy nhién, nhitng han ché cta cdc bién phap nay Ia t6n dur thudc bio vé thye vt va phin
bon trén 24n phim khi thu hoach, ting chi phi thre té va gdy O nhifm méi trudng.

Ap dung céc céng nghé mdi d¢ cai thién ning quat cdy tring nhung khéng tc hai
dén sire khoe con ngudi 1a mat bude tien quan trong trong sén xudt nimg nghip. Ngay
nay, cac k¥ thuét vit Iy nhu chifu xa. tia ultraviolet (UV), plasma .., d& thu hit su quan
tim nphién citu cla cong dong khoa hoe nhAm tAng 1§ 1& nay mém cli hat. sinh trudmg
va phat irién cha chy. Vivay, dé (i “Nghién ciu diéu ché va khio sit inh hwing ciia
dung dich hoat héa plasma két hyp khodng da lwgng cho sy ndy mam v sinh
trivdmyg giai doan diiu ciia xa lich xodn (Lactucas sativa 1.)” cd y nghia khoa hoe va

thue tién.



3. Sy khang tring lip clia dé 1ai nghién ofn: so véi che cong trinh, luin an da cong b &
rong va ngoai nude: tinh trung thye, 19 rine va diy du trong trich dan tal ligu tham
khao,

_ Noi dung cia ludn dn khéng tring lap v&i cAo ebng trinh di cong b miric diy.

- Két qua nghién ctru ciia ludn an trung thue va xb rang.

- Trich dén tai Héu tham kKhae diy du va trung thue,
3. Sy phit hop gitta tén dé tai voi ndi dung, gitta 161 dung véi chuyén nganh va ma 50
chuyén nganh,

- ! . o A - . P 5 - . - -
_ Tén d2 1AL, ndi dung lugn 4n va mi 56 chuyén nganh hoan roan pht hop vl

chuyén nganh hoa v& co,

4. 16 tin cdy va tinh hién dai cia phuong phép da st dung dé nghién ciru.

_Xac dinh che dic trung ctia mau nude da hoat hoa plasma bing cach do cde gid
iri pH, do din dién, ndng a6 ion NOx, NO57, H202 vid ()2 hoa tan 14 phil hop v dang tin
Cay.

Pénh gid qua trinh niy mim cia hat gifng bing phuomg phap nghin hat, danh
oi chidu dai phoi qua kinh hidn vi soi noi va ty 18 ndy mém | phit hop va dang lin cdy.

-Parh gid qué trinh sinh trudmyg clia ciy bang cach do chidu dai thin, 1, ham
tugmy dicp luc, dign tich 14, t¥ 1§ nuwde ¢d trong thuc vat 14 phu hop.

_Phuong phip danh gi4 higu qua khang khuin, khing ném, xée dinh ndng dd uc

ché téi thidu cia cac mAu dung dich hogt héa plasma |4 hién dai va déng tin cdy.

5. Két qua nghién el méi cia tac gis; nhimg dong gop mdi cho sw phat trién khoa hoe
chuyén nganh: dong gop méi phue vu cho san xuat, kinh 1€, quic phong, xa hil va dii
sbng; ¢ nghia khoa hoe, gid tr va d0 tn cdy cla nhitng ket qui dé.

- LuAn an d4 nghién cira, danh gia, s0 sanh va lua chon cac thing sh cta nude
hoat hoa plasma phit hop véi mug tigu ¢l thign qué trinh sinh trudng va phat trién trong
oial doan ddu cna xa lach xodn. Panh gid cde }'éu th tac déng dé hoan thién ca ché tac
ddng ctia nude hogt hoa plasma voi cay trong.

- Dénh gia su can thiét cac vi Tuong N, P, K cho qua trinh nay rmém va sinh trudng
giai doan dAu ctia xa ldch xoln Lacruca sativa L.

- Binh gid co ché tic dong cta nuxde hoat hoa plasma két hop v6i dom yéu t va
da yéu th dén co ché sinh 1y thye vat, Danh gid cac véu ¢o tic dong d¢ khing dinh vai

tré vat kha ning sit dung nude hoat héa plasma trong néng nghiép va cong nghigp.



- Két qua ctia nghién el 14 nén tng cho cac nghién et tiép theo v thudn héa,
cii ta0 gidrg cdy tréng & khi hiu 6n d6i sang Khi hiu nhigt doi khi str dung ouoe hoat
hoa plasma cho néy mim va ting trudng,

- St két hop nuée hoat hoa plasma vifi N, P, K dé céi thién qud lrinh nay mmém
va sinh trirdmg giai doan diu etia Lactuce sativa L, iy 14 chia khéa cho céc nghién o
ve cii tno pidng cdy trdng,

- P hoan thién hé thdng tao plasma dus rén sw két hop gita nhigu yéu 16 (1,
héa, sinh) v cling 45 1a sdng o téc déng cla nude hogt hoa plasma va anh hudng cla
cac yeu 1 bén ngoai i viri chy trong.

6. U didm va nhuoe diém vé ndi dung, két cAu va hinh thirc ctia ludn an.

Ludn &n ¢ BS cuc hop Iy, gbm 108 trang khing k& taj [iéu tham khao va phu luc,

v6i 5 bang va 75 hinh. 36 cuc Tvdn 4n gdm:

+ Mé dau (2 trang),

4+ Chuong 1: Téng quean (30 trang);

< Chwong 2: Thye nghiém (14 trang);

+ Chuong 3: Két qua va thao ludn (58 trang),

& K&t luan, kién nghi vé dong g6p mdi (4 rang).

< Tuin éncd 181 tai lidu tham khio (tiéng Anh va tiéne Vigt).

- Hinh thite: Ludn 4n dwoc trinh bay mach lac, 10 rang. Hinh anh, bang bhidu minh
hoa trong luén 4n dep, d€ higu.

- ‘Thiéu s6t:

Cén nhigu 16 danh méy.

Ra sodt 161 & cdc trang 35, 36, 44 (thi tu hinh)..., trang 58 181 dau thip phin,...
Hinh 1.5 phai chuyén sang tiéng Viét.

7. Néi dung luin 4n di duee cong b trén tap chi. ko yéu Hai nghi Khoa hoe nao va gia
tri khoa hoc ¢ia céc cong trinh dd efng bo.

N6 dung clia ludn d8 dwge cing hé trong 01 céng trinh trén tap chi ISI (Plasma
Chemistry and Plasma Processing) 01 céng trinh cong b trén tap chi SCOTUS (Jowrnal
of Plant Protection) v (11 cdng trinh cong b trong héi thdo nén ¢d thé dédnh gia ludn dn

co tinh méi va gid tri khoa hoe cao.
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8, Két luan chung cin khﬁu.g_ dinh:

Vi khii Tuone cfng vige khd 16n. véi nhitng k&t qua dat duoe co tinh méi, tinh

kheoa hoe va thire tién:

- T.ufn 4n “Nghién ciru didu ché vi khio sit dnh hwing ciia dung dich hoat
héa plasma két hyp khodng da lwgng cho sy nay m Am va sinh truing giai
doan diu cia xa lach xvin (Laciucas sariva 1)" d& dép tmg dav dt cdc yéu
chu ena 1 lufin dn tiéa T chuvén nganh héa vo co;

- Qu}'én tom it ludn 4n phén dnh tmmg thue ndi dung caa lugn an.

- Luén an ¢é thé dira ra bao v& frirde hoi ddng chém ludn dn tién s7 clp Hoe

Vién dé nhin hoc vi Tin s1 chuyén nganh.

Xic nhdn caa don vi Neguwdi nhén xét
(K3 vé ghi ¥6 ho tén)

PGS.TS. Nguyen Thi Kim Phuong



BAN NHAN XET/ PHAN BIEN LUAN AN TIEN ST CAP HOC VIEN

Ngwrdi nhdn xét; Pham Trung Kién

Hoc ham, hoce vi: PGS, TS

Corquan céng tac: Truomg Dai hoe Back Khoa. Py hoe Qube Gia TPHCM

Ho va @n nghien ctru sinh: Thin Qua b2 An Ha

I'&n dé tai: Nghién ciu didu che va khac satanh hudng cha dung dich hoat hod plasma két
hon khoang da loong cho sw ndy mam va sinh trudomg giaj doan diu eiia xa lach xoan Laculaca
sattver L)

Chuvén nganh: Hoa vi co Miso: 944 01 13

Y KIEN NIAN XET
[. Tinh ciin thiét, thoi sy, ¥ nghia khoa hoe va thue tién cia @8 eai fudn an.
B 1ai nghién ctru qud trinh 130 nude hoat hoa plasma (Plasma activated water PAW) co bd sung cac
LhoanL da lugng. Nude hoat hoa nay duoe ding d¢ danh gid gud rinh nay mi Am va sinh trudme mong
giai doan diu ctia xa lach xoan (Lautuca sative 1), P& tai o tinh cén thiét cha nganh néng nghisp
cong nghé cao, oo tinh thet sy (giam phan bon hod hoe), ed v nghia khoa I.m: v thue tién, Noi dung
nghign ciru gdm 3 phin chin;

Q1 dung [ Nghign aiu thanh phan. ndng dé va tinh chil cia cdce mau nuée hoat hoa plasma trén
hai kidu phdng khie nhau: Trye tiép (corona) va gidn liép (Dielectric Barrier Discharge - DBD,
Khao sét gm iri pH. dd din dién. nl:u-;;-‘_; dé lon NO2-, NO3-_ ning dd H202, nong 46 O3

N§i dung 2: Khio sit dnh hirdng ciia H202 (perioxide) vi cde khoang chat N, P. K déi vdi qud trinh
nay mam v sinh trudme giai doan dau cla xa lich xodn.

NGidung 30 Khao sat anh huong cua PAW i PAW k&t hop vl cic khoang chét N, PLK déivai qua
trinh nay mam va sinh wwomg giai doan div cha xa lach xoin.

- - - A g wm . e . - 5 a, .- 3 » £ 4

2. Su khing trung lap caa dé tai nghién oiu so véi ede cong trinh, lufdin dn da chng bi & trong
a = v . 5 i o , = s g -

va ngodi nuive; tinh trung thye, ro ring va day dia trong trich din tai liéu tham Khao,

Péy la hudng di méd ete nhom nghién ciu. khéng co su ring lip cha d8 tai nghidn cine so vol cdc
cdng trinh. lwdn an di eing bd & trong vangoal nude. Nham nzhién ciru trich din diy du phan i lidgu
tham khéo (181 TLTK vdi cde trich din tir 2021 v sau)

3. Sy phil hop gitea tén dé tai vai néi dung, gitta ndi dung voi chuyén nganh va mi st chuyén
ngzanh.

Tén dé Eﬁi_i phit hop nél dung nghién ciru. Noi dung nghién ciu ve PAW (hitu cuo) cd bo sung cac
nEuyen 10 vé co. ng dung cham sde cly xd lich xodn (ning nghigp) nen noi dung chua hedn twian
phik P v o chuyén nuanh v co (¥ g0 944 01 13), nhuna ¢o thé ché p nhin dige. Nhém nghién e
¢6 thé bo sung dir ligu phin tich XRD. XRF m Lll' leng PAW ¢6 bé sung N. P, K hodic dif lidu XRID.

XRF. SEM/EDS méu xa lach xoir (dd ¢d 1 phin ¢ hinh 3. —rﬁ sau 2 gio ngdm) sau khi dwoe Lip ohu
Jung dich PAW (luru ¥ cde nguvén 1 NPK ) dé tang dir lidu he v ¢,

4. D§ tin cdy va tinh hién dai cia phuong phip da siv dung dé nghién ciu.

Céc pmrmm phap st dyng dé nghien ciu co ¢0 tin cdy. Rifng phuong phip dann gid qua trinh sinh

rudng elai doan sém edn chuan hod cach do nhu chiéu cae thin va chiéu dai re. U 1€ rong lugng <qd
L

Bénh gid ham lwonyg diép luc, dién tich la ding may cong cu do cin md i cong ey,

=



Anh hinh thii ngodi may chup kinh Nikon, nén thém dir lieu SEM/EDX dé tin: higu qua trinh hap phy
NPK trén miu.

. Két qui nghién ciru mdi cia tdc gid; uhuﬂg déng gop moi cho sy phat trién khoa hioe chuyén
ug.mh ﬁung cop mdéi phue vu cho sian xudt, kinh té, quic phong, xa hji va divi song; ¢ nghia
khoa hoe, gia tri va do tin cdy cda nhimg kit qua do.

K&l qui nghién ciu méi. vige chi déng san xt it mirere plasma cé b sung NPK co thé dem lui uid i
gla 1ang cho chuyén neanh, C6 kha néng déng pop phue vy cho sdn xuat phin bon h vé co. bang
cach ding PAW trong phin bon long.

6. Uu diém v nhwye diém \'é ndi dung, két cAu va hinh thire ciia lufin dn.

B4 cuc viét i rang, dé doe, K&t qua nhidu vi phong phu.

7. Néi dung ludn 4n 43 duoc ¢dng bd wén tap chi. kv yéu 1181 nghi Khoa hoe nao va gid i khoa hee
cua cic cing trirh da edng hd.

Mo dung ludn an duee cong bé o3t ap chi ky wu chuyén nganh: cu thé

1. Ha An Quoe Than, Thicn Huu Pham. Duven Ky Vo Neuven. Thuong Hoal Pham, Ahmed Khacel
2022, Non-themmal Plasma Activated Warter for Increasing Germination and Plant Growth ol'Lactuca
sativa L., Plasma Chemistry and Plasma Processing. 42, pages73-89. (tap ¢hi SCL IF = 3.148

2, Than Qubc An Ha. Nguyén V& Ky Duvén, Pinh Quée Ioa, Nguvén Tharh Trung, Pham Hodai
Thuong, Pham Hive Thign, 2021, Anh hudme cua nong dd H 2 O 2 dén qua trinh nay mam hat v fach
xoin (Lactuca sativa var, capitata L), Journal of Plant Protection. 4, 297 (ISSN 2353-07:0)

(Ba1 bao nam trong Danh mue tap chi khoa koo duge tinh diém cta 1§ déng Gido s nganh. lién
rgann Mha nuac),

3.Thén QUDE An Ha. Binh Quéc Hoa, N l‘\-c'l'l VE Ky Duyvén, Pham Hoat Thueong. Pham Hitu Dhign.
2021, Khao sat hoat tinh khing Xarthomonas Spp. v Fusarium spp. cua dung dich 120 bot plasma
ngufi trong didu kign in vitro, The 20th National Conference of Fn}lc.pal]_ujcwg:ual Socicty ol
Vietnam V.P.S.. page 345-354

(ISBN: 978-604-60-3373-8),

{Bai baw Hi nghi nim wong Danh mue HEE nghi kKhoa hoe duge tinh diégm olia HEi dc{ﬁng {iiao su
npanh, lién nganh Nha neée).

Cac cdng trinh khoa hoe trong tap chi ¢o uy tn. duge cdng nhan.
8. K&t ludn chung can khing dinh:
- Mirc d¢ dip img cie yéu ¢ cu doi v mér ludn dn tién &f chuyeén nganh: DAP UNG
- Ban tém tat ludr: &n phan anh trung thinh ndi dung co ban cia lufin an hay khéng: DU DIEU KIEN

- Lu@n an co the cua ra bao v¢ edp Hoe vién dé nhin hoc vi tién si durgre hay khing: DU DIEU KIEN

TPHCM, ngay 12 thang 07 nam 2023
Ngwdi nhin xét
(Y va ghi '{,i-fm rén)

il

‘:_-— —

Pham Trung Kién



[y ToHVIN G nhidi 28t hedn dn)

BAN NHAN XET LUAN AN TIEN SI CAP HQC VIEN

Nguedi nhin %6/ Ngwoi phan bign: TRAN QUANG HIEU
Hoc ham, hoe vi: PGS.TS
Co quan eing the: TRUONG DAIIQC CONG NGHE SAL GON

Ho v4 1én npghién cim sinh: THAN QUOC AN HA
Tén ¢ 3 NGHIEN CUU DPIEU CHE VA KHAO SAT ANH HUONG CUA DUNG
DICH HOAT HOA PLASMA KIET IOP KHOANG DA LUQNG CHO SUNAY
MAM VA SINH TRUONG GIATPOANPAU CUA XA LACH XOAN (LACTUCA
SATIV A L.

Chuvén pginh; HOA HOC VO CO Maso: 9440113

Y KIEN NELAN XET

1. Tinh ¢én thiéy, thid sw. ¥ nghia khoa hoc va thue tién cta 42 141 ludn dn,

Trong thin gian g%n dav. vide tmp dung cac tign bd khoa hoe trong nong nphiép 43 duge
cée rha khoa hoe nghién ciu 8 kich thich gu4 trinh niy mam nhanh ciia hat nhir si
dung i rudme, xir IV sidu &m, xd 1Y S0, tia UV, Dac bigt, cong nghé Plasma lanh
hay plasma ngudi 33 duge quan tim nghién cliru rit phidu. Trong s6 &6, nude duoe hoat
hoa plasma (Plasma activated water — PAW) ¢6 nhidu wu diém nhur than thién véi méi
trudng, thii gian xi 1 ngén. tiér kidm niang luong, khong géy hai cho hat, thie vat cling
nh sire khoe con npudi, Chinh vi thé ma trong nhitng ndm gén day vide ap dung PAW
trong ndéne nehiép, ey thé 1 kich thich ndy mérm va sinh trudme dang tré thanh xu hudng
nohién citu méi ¢la cée nha khoa hoc twén thé gidi. Mit khac, hidu qua kich thich nay
mérm vi tAne trizdme sinh khéi the vat cla PAW phy thubde vio thanh phin va nong &6
cac chit ¢d trong PAW, vi thé vide nghién ciu ché tae PAW de (mg dung trong tang
trirérmg thire VAT 14 mot urdmg nghidn ciru theo kip xu hudng thé giéi,

X4 lach xoan (Lacruca capitara) logi Tau in séng phd hién. 6 gid i kinh 18 cao, Ngoki
ra, Togt thyre vl nay 0 nhay cia hat gidng cao. the dd mém nhanh, sy ting trudng tuyén
tinh, khing nhav ¢imm vdi su khéc biét pH trong pham vi ring.

Do do, ludn #n “NGHIEN CUU BIEU CHE VA KHAOQ SAT ANH HUUNG CUA
DUNG DICH HOAT HHOA PLASMA KET HJP KHOANG PA LUCNG CHO SU
NAY MAM VA SINII TRUONG GIATPOAN DAU CUA XA LACHXOAN
(LACTUCA SATIV 4 L. c6 ¥ nghia khoa hoe va v nghia thye tién.

Y nghia khos hoe cia Iudn dn 13 dd déng gép duge bd sd liéu méi, day du, tin cdy, va
khoa hoc mong vige ché tao hé thing wo Plasma vi cde thing 50 161 wu duh bwdme dén
gud trinh nav mim va sinh trudng eia phi.



Ve ¥ nghlz thire tién, két qua nghin etru cfia o6 thé (mg dung dé phat trién vit lide méi

phuc vu cho sinh hoe va néng nghiép trén thue té,

2. Surkhéng trimg 1&p cia @& tai nghién e so voi cac cong trink, Iuin n 43 cong 56 &
trong va ngoai nude: tinh trung thuc. 6 rang va day di trong mich din 121 léu tham

khao.

Nghién eim: tng dung I’lasma trong nong nghiép hidn & Viét Nam vin con & dang sor

khai. Do &, luin 4n cd nhiéu diém mei. iKhfing irime 1ap v cdc nghién et orwede day

trong nude va nmude ngodl.

3. S phi hop gifva tén dé tai véi ndi dung, gilta nGi dung v&i chuyvén nganh va ma sb

chuyen nganh.

Tén dé tal. ndi dung 48 tai va chuyén nganh cling nhu mi 56 chuyén nginh phit hop véi
quy dinh chuna,

4. D tin edy va tinh hign dai cia phuong phap 43 sit dung dé nghién cir,

Phumw phép nghién clru duge xdy dung hop 1y, logic ¢o sy tham khio tir cdc cong bd
qucc 18 uy tin. Bé =6 lidu thu Guee dua trén e thidt bi hién dai. Do dd, s Ligu thu duoe
e di tin cdy va chinh xac cao.

3, K&t qua nghién ciru mdi cla e gid: nhimg déng gop méi cho s phat wién khoa hoc
chuyén nganh: dong gop méi phue vu che san xudt. kinh &, qudc phong. x3 hdi va dai
song; v nghla khoa hoe, gig trf va do tin edy cte nhimg két qua dé.

-Ludn dn da thanh edng rong viée nghién cirn danh gid so sanh lya chon cdce théng sé
aa nuoc hoat hoa plasma cho phit hop véi mue Géu cai thién qud irinh sinh trremg va
phat trién trong giai doan déu ciia xi lich xofn. Trén thé gidi, cac nghitn clm tirde vé
oo ché thc dong cta nuoe hoat héa plasma doi vii cdy trong chi danh gid "rén vai yéu
10 tde apng. Két qua nghién cleu cia ludn dn nay di danh gia trén nhiéu }::u th the dong
hon dé lam hoan thién hon co ché tig ding caa nuede hoat hoa p‘aama Vi cdy trong,

- Ludn 4n cfing tién hanh &nh gig thi nghiém céc miu cho nav miAm, ting rudng trong
giai doan dau phét trién cha 461 twong nghign ciu, nhim xéc dinh s cdn thiét st dung
hém cde vi lugmg N. P. K cho qud trinh nav mam va sinh trudng giai doan dau,

- Lun dn d& ddnh gi oo ché tac dong cha mrde hoat héa plasma két hop véi don véu
14 va da véu th nhim lim co sé hoan thién hon ¢ho céc qua trinh, co ché sinh 1y thue
vit, kiSm tra cde véu 16 bé sung tiv ngoai vie, cd thé cé the dong dm mong cic két qua
Qua d6 khiing dinh vai trd va kha ning sit dung nude hoat hoa plasma trong ning
nghigp va cong nghiép.

- Nghign ety cfing ¢d gid trj trong vige thuén hoa. cai tao gidng cay thuimg thich hop
réng & dicu kidn én & sang didu kidn nhidt 46 khi tmg dung nude hoat hoa plasma
cho niy mam va tng trudne.

Ludn £n 42 nghién clu két hop nwde hoat hia plasma vii cde Khodrg chit vé co nhwr
N, P. K nhém chi ra cde thong sb 18t nhir, cai thién qua trinh nay mam v sinh truéng
eial doan dau cua x4 lach xoin Lactuca sativa L - BPéy la chia khda cua viée thuc hign
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cai 120 2iéng cho cdy tring ong néng nghidp ma hién nay cac sing ché vé hudng Ay
chira ed nhidu va chwa ¢6 @6 s2u nhil dinh,

- Ludin viin efing nham két hop nghién i cée véu 16 hdn hop 1y héa. sinh & hé théng
va hodn thign hé oo plasma, nhim trd 18 cdu kol su téc ddng cia nurdc hoat hoa
plasma va anh hudng eta cae véu 18 ngoai lai 461 véi cay rong.

Ddy 14 m{t trong nhimg nghién o ddu tign & VN vé img dung Plasma vao trong nong
nghidp, Vi thé, cic két qua nghign cim & ludn an ndy 13 mdéi. o6 gia i tham khao cho
céng déng cac nha kaoa hoe frong v ngodi nude, Ngodi ra, luén 4n cfing md ra nhidu
hudmg tiép céin méi trong viée tma dyng cfng nghé Plasma vao vt liéu diing rong sinh
hoe thie vt ciicg nhundng nehiép.

6. U diém va nhuge diém v¢é ndi dung, két cu va hinh thire ciia ludn én.

[Ty diém: ludn 4n duge trinh bay sach dep. ba cue gon gang, day dt cae ndi dung, hinh
dnh, bigu d6 sic néL

Nhuoe diém:

-Nén bi sung ¥ nphia khoa hoe. ¥ nghia thye ti8n ciia ludn én

-Céc cum tir tiéng Anh ong cac hinh anh 1.4, vi 1.5 nén duoc dich sang tifng Viét

- Theo 161 thi nén bé sun g sor do khéi thne hop toan b) 1én cac (hi nghigm wong ludn an.
- Béan 1ém tar lugn én duoe trinh by kha diy da ndi dung ludn én, twy nhién khing nén
chia phan kéi luin thanh chuong trong ban tém t,

7. N1 dung ludn &n d8 duye céing bo wén tap chi, kv véu Hoi nghi Khoa hoc nio va gid
tri khoa hoe cla cac cdng trinh d3 cong b,

Téc gia d3 cong bd duoe 3 cong minh khoa hoe, trong 46 ¢& 01 bai SCIE o6 IF cao. 01
bai trén tap chi rong nwde, 01 bai trong héi nghi khoa hoe qude gia. Céc bai béo nay
déu cé ham lwemg khoa hoe cao, thé hién duoc cée ndi dung lién quan dén ludn dn. Cu
thé nhir sau:

Béi 88 1: Non-thermal Plagma Activated Water for Increasing Germination and Plant
Growth ol Lacruca sariva L.

Bai bdo ndy d& nghign aiu téc dong cia PAW d61 véi su ndy mém cla hat tay digp
(Lactuca Sgtiva L.) va su ohdt rién cia civ con. PAW dat duoc bing cdch sir dung sur
phong dién rao cin didn moi & 2p sudt khi quyén trong héin hop khi Ar (50%) —Na (40%)
—02 (10%) trong khoang thed gian xir 1y tir 5 &n 30 phit. Cac tinh chit héa Iy cia PAW
{nhiét 43, pH, d6 dan dién, ndng 38 nitrat, nitrit va hydro peroxide) da duoc khao sét.
K&t qua cho thiy ring nude duge kich hoat trong thiv gian vira phai, tir 10 dén 20 phu,
chita cde loal oxy va nitor phan (me & ede mite ndng @5 phit hop 42 e6 the @mg tich ae
dén sw néy mim cla hat va su phit wign ciia cdv con. Kha ning nay mim ting ding ké
khoang 117%, 56% v& 77%, trong 3 ngdy dau Gén, twong Uhe, so vél déi chimg. Péi
v PAW thoi gian dai (25-30 mn), 1 1& nay mém khéng dbi hodc ciam. Hidu qua tich
cuc cua phuong phap xit Iy PAW da dugce ghi nhin trén cie théng s6 ting trudng cla
c8y con bao gdm chicu dai than va &, trong hrong 14, didn tich 14 va ham luong chét
diép lue va sire sénp cia cidy con, Céng trinh nady duge ding trong tap chi Plasma

LAl



Chemistry and Plasma Processing thude nhi xudl ban Springer. 1& mdt tap chi wy tin
trong Tinh vire Plasma, ¢o chi ¢0 [F = 3.337 (2021), H-index =72, Q2.

Bai 56 2: Anh huimg clia ndng d6 H:0: dén qua trinh ndy mam ciia hat x4 lch xoin
{Lactuca sativa var capitata). Trong hai bdo néy. cée tde il d3 khio sat duoe suw anh
hrdmg cia hvdropeoxit duge 120 ra tir qua trinh hoat hda cia nude boi Plasma dén qui
trinh név mam cia hat, Céng trinh nay &uoe ding tromg tap chi Bao vé thue vat, thude
dank mue duge tinh didém coa HRGS NN,

Bai 56 3: Khio sl hoat tinh khang Yemihomonas spp. va Furasivm spp. clia dung dich
tao boi Plasma ngudi trong didu kién Invitro. Bai bao trinh bay vé kha ning khang vi
ram ctia dung dich PAW wrong didu kign dne nehiém duce ding trong ki véu ciia hoi
nghi “The 20" National Conference of Phytopathological Society of Vicinam™. Hi nghi
6 phan bién déce 1p va ki véu nim trong dznh muc duoe tinh didm cta HIDGSNN,

8. K&t lusn ch Ly cén khﬁng dinh:

Luan 4n nay da dap (e div 40 yvéu ciu cda mét LATS chuyén nganh Hoa vé co. Ban
tom 14t ludn 4n phan anh duge ndi dung co ban cia ludn 4n. T8 déng ¥ cho nghién et
sinh duge bao v@ iride hoi domg cham lodn 4n cép hoe vign 48 nhan hoc vi tién i,

Tp. HCM. ngav 02 thang (07 nim 2023
Moy nhin xés

) =

PGS.TS. Tran Quang Hibu



Mau 7-HV-Mau nhén xét ludn dn

CONG HOA XA HOI CHU NGHIA VIET NAM
Bic ldp — Tu do - Hanh Phiic

BAN NHAN XET TOM TAT LUAN AN TIEN Si

Dé tai lugn 4n: “Nghién ciu didu ché va khao sat anh hwong cia dung dich hoat hoa
plasma k&t hop khodng da hrong cho sy ndy mam va sinh truéng giai doan diu cla xa
lach xodn (Lactuca sativa L.)”

Chuyén nganh: Hoa vo co

Ma s6: 9.44.01.13

Nghién ciru sinh: Trin Qudc An ITa

Nguwrii hudng din: PGS.TS Pham Him Thién; GS.TS Ahmed Khacef

Negwdi nhén xét: TS. Cao Van Du

Co quan ebng tac: Triromg Pai hoe Lac Hong

Néi dung nhéin xét:

1. Tinh cén thiét, thii sy, ¥ nghia khoa hoc va thire tién ciia dé tai ludn 4n.

- Tinh cén ﬂ}iét, thoi sw: Linh vire néng nghiép véi nhitng vén dé dit ra nhu:
Néng cao ndng sudt cdy trong, gidm du luong chét do v¢ thitc vat, ngin ngira céc loai
hénh truyén nhiém do vi sinh viL,. .13 dinh hwdng nghién ciru c6 gid iri.

s nghia Khoa hoe: nghién ciru ¢o hé thff‘nng cong nghe plasma nham dénh gia
kha ning kha néng nay mam, kich thich sinh tredng cia ciy giong 14 chii dé nghién ciru
co ¥ nghia khoa hge.

= nghia thwe tién: luin an dinh hudéng dp dung céng nghé mdi véi kha ning
ting kich thwée sinh treéng trén d6i trong xa lich xodn dong thoi dat co sé cho nhidu
nghién ¢y méi thee tifn ¢6 kha ning dp dung trén nhidu d6i twrong khic thude ning
nghiép, ning duge....

2. Sy khong trang lap caa dé tai nghién cin so voi cde cong trinh, luin an da cong
ho & trong va ngoai nwdc; tinh trung thwe, rd rang va &ﬁy dii trong trich din (2i
li¢u tham khio

Lugn 4n (hé hién tinh mdi. két qua ndi dung chinh cta luin an khong tring lap véi
¢dc cong trinh, ludn 4n dd céng bé trong va ngodi nude. 181 Tai ligu tham khio duoc
trich din rd rang va diy du.

3. Sw phit hop giita tén dé tai véi ndi dung, gifta ndi dung véi chuyén nganh va ma
s0 chuyén nganh



Mau 7-HV-Mdu nhdn xét ludn dn

Ludn dn véi 03 ndi dung chinh: (1) Nghién cfru thanh phin, ndng d6 va tinh chét
cla ede méu nirde hoat hoa plasma trén hai kiéu phéng trure tiép va gian tiép: (2) Khao sat
anh hudng cua H2O2 vi cdc khodng chit N, P, K dbi vai qua trinh nay méam va sinh
truéng giai doan ddu cha xa lach xodn. ; (3) Khao sat anh hudng cia PAW va PAW két
hop véi cdc khodng chdt N, P, K déi véi qua trinh ndy mam va sinh truéng giai doan ddu
cua xa lach xoén.

= Cac ndi dung nay hoan toan phil hgp voi mue tidn, tén coa ludn dn ciing nhr

mi s6 va chuyén nganh Hoa vo co.
4. D4 tin cdy va tinh hién dai cia phwong phap a3 si dung dé nghién ciru

Luén &n sir dyng cdc ky thudt danh gia phit hop véi cie ndi dung nghién cfru nhu:
do dac triung dién cia hé phat, cac dac trung hoa 1y cla dung dich hoat héa, théng sé cho
qué trinh ndy mam vé sinh trwdng cla dbi tugng xa lach xodn....

Céc phuong phap nghién ciru 46 tin cdy, phit hop va dép Gne gidi quyét muc téu.
cac g1 dung cua hudn dn.

5. Két qud nghién ciru méi ciia tde gid

Ludn 4n c6 nhitng ndi dung thé hién tinh mé&i nhwr: Nghién ciru ¢6 hé théng tac dong
ctia dung dich hoat hoa plasmon dén qué trinh sinh trudng va phét trién cia xa lach xodn.
Diac bi¢t & ndi dung phén tich danh gia tic déng ciia dung dich hoat hoa, dung dich hoat
hoéa két hop khoang da lrong,. ..
6. Un va nhwge di¢m vé ndi dung, két ciu va hinh thirc cia lufn an
- Uu diém: Lufin 4n trinh bay chit che, lo gic; cée van dé néu ra cho dén cach giai quyét
viin dé hop Iy; Phuong phap nghién ciru, ddnh gid co tinh chinh xae, d tin ¢dy; N§i dung
duroe thure hién hoan chinh. dat duoe muc tidu dé ra. Két ludn rd ran g.
- Nhuge diém:

+ Vé mit ndi dung:

Phén mé ddu nén bo sung thém cac phuong phép nghién ctru, danh gia twong tng
v timg ndi dung.

Hei dng ticc vi ludn 4n khéng nd ndi dung dinh luong thanh phén hoat chat cia
xa lich xofn dé& dbi sanh san phim thang thirdmg vai xa lach xofin duoe kich thich sinh
truémg bang dung dich hoat hoa plasmon.

+ V& mit hinh thire: Cén ra soat chinh sira mét sb 151 chinh t4, 15i trinh bay cdc
hinh 4nh, cfng thire. Céc hinh con phin chi thich ghi tiéng Anh nén chuyén sang tiéng
Vit
7. Néi dung ludn 4n da dwge cong b trén tap chi, ky yéu héi nghi khoa hoe nao va
gia tri khoa hoc ciia cdc edng trinh da céng bo



Mdu 7-HV-Méu nhén xét ludn dn

Luén 4n ¢6 03 cong bd khoa hoc trong do 6 1 céng bd qudc té. cac céng bd con
lai diéu dhrge diing (rén cde tap chi uy tin trong nudc.
8. Két luan chung cén khing djnh mirc dd dap tmg ede yéu chu ddi véi mot ludn 4n
tién si chuyén nganh. Bin tém tit phin anh trung thanh ndi dung co bin cia luan
an hay khong; luin an co thé dwa ra bio vé cip Hoc vién dé nhén hoc vi tién st hay
khong.
- Lufn dn ddp img cdc yéu cau dbi voi mét Iudn dn tién s chuyén nganh Héa vo co
- Luidn an co thé dua ra bao vé trrde Héi ddng cip Hoe vién @& nhan hoe vi Tién s§
chuyén nganh Hoa v co

Ngwdi nhin xét

o A X |
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VIEN HAN LAM _ CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA TOC VA CONG NGHE VN _ Doce Kp - Tw do - Hanh phic
HOC VIEN KHOA HOC VA CONG NGHE -
Ha Noi wgav 01 thdng 08 ndm 2023

, BIEN BANCUA
HOI PONG DANH GIA LUAN AN TIEN SI CAP HOC VIEN

Ho vi 1én NCS: Thin Quic An Ha
Tén dé tai Tudn dn: “Nghién cvu didu ché va khio sat anh hudng cua dung dich hoat
héa plasma két hop khodng da hwong cho sy ndy mém vi sivh trwdng giai dogn diu
ciia xa lach xoin (Lacuriea sativa L.)7
Chuyén nganh: Hoa vo cor
Mi s6: 9 44 01 13
Mgl haéng din: 1. PGS, 1S, Pham [iu Thicn - Vien Khoa hige VL liéu tne dung, Vién
Han lim Khea hoe va Cong nghé Viél Nam

5. T8, Ahmed KHACELD - Truidng Dai hoe Université d'Orléans
(Francc)

Baibiéu tham duw: oo BT L. Ty AU

Phén 1

| Dai dién co s dio tao tyer bd I3 do, doe quyét dinh ciia Gidm dbe Hoe vign Khoa
hoe vi Cong nghé vé vice th anh lip HO| domg dann gid ludn 4o tien i cap Hoc vién vi
dé nghj Cha tich Hoi démy dién khién phién hop.

2, Chu tich 161 dong cong ho danh sdch thinh vien co mat, théng qua chwong inh hudi
béao vé, dé nghi Thu lev théng bao cae didu kidn chudn bi cho budi bao v va doce |y

lich l{hua hoe eua NC Fn.

3. Thirky théng bao cde dicu kién cho buoi bao vé.

4. Céc thanh vicn hoi dong va niitng ngutd tham dir néu cdu hai hode ¥ kién thic mac |
(néu ca) vé Iy lich khos hoe v quid trinh dio tao cin nghién o sinh.

3. Nghién ciru sinh trinh bay 1di dung ludn an trong thod gian khong qud 30 phiit, Khong

durgre doc ban tom tit ludn an hofic viin ban chuén b1 trirdee.

. Cac phan bién doc nhan xét va dat can hoi.

7. Tac gia lugn an e 161 cde cdu héi eta phan bicn.
8. Cde thanh vién khic trong HOi ddng dua ra ¥ kién nhén xét va dat cau hol,
S. Nhimg ngudi tham dyw o the il cdu hoi @& kicm tra kién thite va trinh dé nghién e

khoa hoe cda nghién e sinh.
10. Tac gia luin an tra 1oi cde cau hoi néu ra.
1. Dai dién tap thé hidng dan phit bicu v kién bang vin ban.

Phién IT: Hi {Eng hopriéng dé biu ban kiém phiéu, bi phiéu kin va thip luin thing
qua quyét nghi cia Hai ﬁmm



Ran kiém phleu edm 3 ngwdi (01 truémg ban v 02 0 v vién). Chu tich Hai ddng khéng
tham gia ban kiém phieu,

Sau ki ='[t'1nl1 oid tin thanh Tudn an, newdi Bo phicu ¢d thé xem x& danh oid ludn an da
loai xuét sic hav khang,

LN

Quvél nzhi coa Tk ci_[“mg:
et qua ho phiéu dianh gid ludn an cua Hdr dong
So phiéu tan thanh 14 0707 phicu

Nhing két ludn khoa hoc eo ban. nhin g digm mai, dong gop mdi cua ludn dn

Lugn an da thanh cong trong vige nghiln ciu danh gid so <inh lya chon cic thong 50
ciil nuge hogt hoa plasma cio phi hop vit mue téu cal thién qua trinh sinh rodng va
it l'riér trong gial doan ddu cta xa lach xodn. Trén l'vé iy, cic nghién eu tr Lrcie vé
e ché tde ding cua nude hoat hoa plasma doi véi cay tring chi danh £ Lirén vai veu th
tic dong. K&t qua nehién ctru cia lugn dn nay da dan I uif lrén nhicu vé 10 lic déng hon
d Tam hodn thién hon co ché tie dimg cta nwdre hoat hoa IJ:lf,nm VO Gy tréng.

Ludn én cling tién hinh dianh gia thi nghiém céac mﬂv cho iy mim, Lang trieang rong
sial doan cmu phil trién cua déi trene nghién ctru, nhiim xéc dinh sy cén thid s dung
thém eae vi hepng N, P, K ¢cho qm trink nidy mim va sinh truong giai doan diu.

[k dn da l'j.:lllh gid corehe tae dfing cia nude hoat hda plasma két hop vai don véu
16 vil da veu 1 1|Tmul ldm co 30 hoan thign hon cho cée qua trinh, co ¢ché sinh ly thuc vat,
kidm tra edc vy 1 b sung r ngoai vio, ¢b (hé o6 tac rlong drn lrong cac kér (s, Qua
d6 khiing dinh vai o9 va kha nAng st dung nude hoal hoa plasma trong nong nghiép va
cong nghigp. - Nghién el cting ¢d gid tri trong vide thud in hoa, cai tao giong cay thuwimge
thich hop trdng & di¢u kign on dai sang diéu kign nhiét déi khi tmg dung nuée hoal hoa
plasma cho nav mam vi ting tradémg.

Luan an da nghién cuu két lm‘“n woe hoal hoa plasma véi cac Lkhodng chér vé cornhur
N, F. K nhim chi ra cic théng s0 16t nhat. caj thién qud trinh ndy mam va sinl lriromg
giai dogm diu ctia Xa lach xoan Lactuca sativa L. iy 14 chia khoa ciia viee thue hién ca
tao glr;ng cho ey rong trong nong nghiép ma hién nay ¢ séng ché vé hudng nay chua
cd ahieu va chira o6 do sdu nhidl dinh.

Ludn van cling nhim ]n,Lhr_'rn nghién ¢l cae yéu to hon | hop ¥, hoa, sinh dé h¢ hibny

vt 3o thien hé o plasma, nkam tra (o can i surlde dong cia nude hoat hoa plasma
vil anh hwang eia ede véu 10 ngoai lai ddi vai edy réng.,

- Co 50 Khoa boe, d0 tin cay cua nhimy lugn diém va nhimg két lodn néu trong ludn an

Luan dn duoc trinh hf_‘. v s0 lidu, ket qua ro ring; u} bign ludn, giai thich két qua
khoa hoc: (rich dan tai licu tham khao chinh xac. th LI"-‘E'[ phuc. Ludn dn sir dung cdc
phiromg phap vi thiét bi hién dai dr: xdy dung hé phat plasma, va dé khao sit cic dic
treng had H, khio sdt cac théng sé efing nhu két hop dung dich hoat hoa plasma duge
tao ra vt cdc ham luong hvdrogen peroxide va khoang N. P, K khie nhau. Céc phiong
phdp ¢6 dd fin edy cao, st dung va phat tricn dua trén cdc nghién et trude di V.

Tir két qud nghién cira cia ludn n, (e gid va nhém nghitn ctru di cong b thanh
edng 03 bai bao ding trén cde tap ¢hi khoa hoe ¢o uy tin quéu 1, trong nudc rong
cong done khoa hoe v eo noi dung cong by phit hop, e6 1ién quan dén hudng nghién
¢l eua [udn an cna tae gia, Cde bat bao khoa hoe coa tic gia dwge phan bién chat che
thé hién o thivi gian ndp bai (Received) v thdi gian cdng bé (Published),

Vel

Hr

i



nghia wé Iy lufin, thee tién va nhimg &€ nghi si dung cie ket qua nghicn cin eia
luan dn
Cie ket qm nghidn ciu dé (4 khéong tring Lip voi két qua cong trinh nghicn el
dur:rc cong bé trone v ngodi nuoe, Ket qua nghién ciru di eome bo trén 03 tap chi quoe
vit ot nghi chuyén nganh vy tin.

'f' nghh thue tién:

Ludn én di dinh gid co ché tie dong cua nuée hogl hoa plasia két hop vii don
Veu o vi du veu té nhim 1am co s¢ hoin thién hon cho e ac qua trinh, co ché sinh Iy
thyre vat, kiém tra cac you 16 b Sung i ugeai vae, co the o e dong am trong céce
kéL qua. Qua dd kh ang dinh vai tro v kha nang str dung mrie hoat hoa plasma trong
nong nghiép va cong nghiép.

Nghién citu cling co gid wi trony vide thuan héa, ¢ii lao le g eay lhuong thich
hop twdng & dicu Kién on dot sang diéy kién nhigt déi khi gng dung nude hoat hoa
1J1<151n& cho iy ménm va tang lrrdng,

[.ugn .:1[1 da nghién ciu két hap nirse hoat haa plasma viri cac Khodng LTI:I v e
nhir N. P, K nham chi ra eac thong 36 101 nkdt, cai thién gud trinh n n imam va sinh
hm‘mg gial doan dau cia x4 lich xodn Lactuca sativa L, Biéy la ¢hia khoa cuia mx
thyre hign ¢di tao giong cho ey lmnn mng nong nghi¢p ma hién nay cac sang ché
hwemg nav ehus ¢o nhidu va chira ¢ do sau nhit dinh.

Mhirrig thtul 50t vé nQi dung va hinh thire coa ludn an

Cém nhidu 151 danh My,

Ra soat 161 & che trang 35. 36, 44 (tha tu hinh)... ,lrang 58 lﬁ] dau thip phan...

e gid kiém tra v chinh sta cdc 15§ font chir, 181 chinh 2 vé tén chit hod | hoc, lcn
vidt tat, tén don vi lrong bm viet va bigu do. ﬂunﬂ theri. tde gia |hmm nhdt cach viét sb
théap phin st dung diu =", |heo quy wée qube té, e gia chinh st don vi nhidt do 1a
°C. khdng phii C.

Chinh sira, b sung theo cic gap ¥ ciia Hai dong;

Mire do dap ‘mg ede véu cau cou luin an:

Luan dn dap g df‘i}- du cac yéu i cua mat ludn an Tién si chuyvén nganh Hoa vo
Co,

Ban tu (Al cha hedn 4n trimg thanh vii ndi dung o han ¢ha Tudn an.

Nhiing di¢m ¢én bd sun g, stra chiva (néu ¢o) trude khi nop ludn an cho Thuvién Ql.zr::c
o1 Viét Nam

Con nhicu 18] danh Iy .

Ra sodt 161 & cde trang 35, 36, 44 (thit tu hinh)., . trang 58 ‘m ddu thap phii..

Téc gia kiém tra va chinh ¢ sira cae 16i fonl chi, ll:n chinh 4 vé tén chit hod Ji[}L lé:]
viét 1, tén don v trong bai vié 2 v bidw do, Dmlfr théi. tde gid thong nhat cach viet 8
thilp phén st dung déu ", Theo quy wie quée (&, tac gia chinh stra don vi nhiét d§ 13
°C, khong phai 1C,

Chinh s, hd suna theo cic sép ¥ cta Hoi dong;

Kién nehi cia 116i déng vé viée cong nhin (rinh dé va cap bimg 1ién 57 cho nghicén ety
sinh

Nzhién ciiu sinh Than Quoe Ar [la xtng dang nhan hoc vi Tién si chuyén nganh
Hada vo co

=
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4, Nehj quy ¢t et 181 dong duge ede thinh vién Hoi démg nhdt i théng qua bing bidu
quyét cong khai

Phin I1I:

. Trieomg ban kiém phiéu cang ba két gua canh gid ludn dn

=

Héi dong di thanh lap ban kiém ]:lilif*u i 3 thanh vién: PGS, TS, B: ach Long Giang
(Cha tich), PGS, TS. Phym Lrung Kién (iy vien), TS, Lé Thi Phuong (oy vién), Héi ddng
danh gié ludn an tién 87 cap Hm, vign nhat tri nh. nghi cong nhin hoc vi Tién sT chuyén
nganh Héa vo co cho nghién eiru sinh Thén Qube An o, véi b phlﬁu béu tan thinh 14
70T phif:u

2. Chittich Hai dong doe quyét nghi cua Hoi ddng

3. Chil tich Hai dong tuyén bd Hoi dong da hodn thinh nhidm vi vi irao [l quyén diéu
khién eho Cor sar dao tan

THU KY CHU TICH
= ) ‘ A/ ._lﬁvl".'lnjl{.f" s
.I 1“.1 __j :_,I“'. =
Y N VI
TS. LE THI PHUONG GS.TS. NGUYEN CU'U KHOA
XAC NHAN CUA CU SO DAQ T
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VIEN HAN LAM CONG HOA XA HOICHU NGHIA VIET NAM
KHOA HOC VA CONG NGHE VN Die lip - Tu do - Hanh phiic
HOC VIEN KHOA HQC VA CONG NGHE - :

Ha Noi, neay 0 thang 08 nam 2023

_ _ NGHI QUYET _
CUA HOI DONG DANH GIA LUAN AN TIEN ST CAP HOC VIEN

Tén nghién ctu sinh: Thin Quoe An Ha
B¢ téi: *Nghién ciu diéu ché va khao sat dnh hwong eua dung dich hoat hoa
plasma két hop khoang da lugng cho sir nay mam vi sinh trwong giai doan dau
cia xa lach xodn (Lacuruca sativa L.)"
Chuyén nganh: Hoa vo co M s0: 944 01 13
Naudi hwéng dan 1: PGS, TS, Pham Hiu Thién - Vién Khoa hoc Vit licu (mg
dung, Vién Han 1am Khoa hoc va Céng nghé Viét Nam
Ngudi hudng dan 2: GS.TS. Ahmed KHACEF - Truong Dai hoe Université
d'Orléans (Trance)
Quyét dinh thanh Idp Hoi dong s6: 722/QP-HVKIHCN ngay 09/6/2023 ciia Giam
doc Hoce vién Khoa hoc va Cong nghe.
Thai gian hop: 09 gidr 30 phut, thi Ba ngay 01/82023
Dia diém: Phong hop ting 1 - Vién Sinh Thdi hoe Mién Nam - Vién Khoa hoc
viil lidu tmg dung. so 11 dudmg TL29, phuémg Thanh 1.oc, Quin 12, TP, Hé Chi Minh.
Sb thanh vién Hi dérlg danh gid ludn an tidn s7 cap Hoe vién ¢6 mat: 7/7

..:.c.‘.m

. _I,/ '-"l: )

Sau khi nghe nghi¢n ciu sinh Thian Quac An Ha trinh bay ndi dung luin an tmnguf o ViE

£ ¢ S s ¥ + i - e =f 0 L

thon glan 30 phut, Hoi dong da nghe cac phan bién phat bicu nhan xét lugn an. 116i dong| Qa HO!
o

T

da tién hanh thio ludn chung tai 1181 trudng, sau do Hoi dong da hop riéng va nhat tri - | NG N

quwl nghi nhur sau: :

I.  Két qua b phifn danh gis ludn 4n caa Héi dong: so phiéu tan thanh la 07/07.
trong do so phicu xuat sic 1a 0 phiéu,

[

Nhirng két ludn khoa hoce co ban, nhirng diém méi, dong gop moi cia ludn an

o Nhirng diém méi. dong gop méi cua nghién etru

Ludn an da thanh cong trong viée nghién clru danh gia so sanh lua chon ¢de thong
56 cua nude hoat hoa plabnm cho phil hop vt muc tiéu cai thién qua trinh sinh
trudmg v phdl trién trong giai doan diu clia xa lich xoan. Trén thé 2ioi, cde nghién
clru frude veé co Li'IE: tac dong cia nude hoat hoa plasma doi vii ciy trong chi danh
g trén vai 'w:u t0 tac dong. Két qud nghién ciru ctia ludn an nay da danh gid trén
nhiéu yéu to tac I:h,rrlg hom dé 1am hoan thién hon co ché tac d{‘JHE, ciia nirdic hoat hoa
plasma véi edy tring

L.udn 4n cang tien hanh dianh gid thi nghiém cac méu cho nm mim, lang truong
trong giai doan diu phui Lr1 n cua doi tirong nghién el nhdm xdc dinh s cén thidt
sir dung thém cac vi Eun’ng N. P. K cho qua lrmh nay mam va sinh trudmg giai doan
ddu.

Lugn dn da danh gia co c¢hé tac dong cia nude hoat hoa plasma két hop vai don
i 65 v da veu th nhdom: B e sd hndin-dbitn hanchocde aud nk: coché - cinh 146




thye vat, kiém tra cde véu td b sune tir ngoai vao. ¢é thé ¢ tie dong dm trong cac két
qud. Qua d6 khing dinh vai tro va le nang sir dung nudée hoat hoa phsmd trong nong
nghi¢p va cong nghi¢p. - Nghién ciru ciing cd gid tri trong viee thudn hoa, cai tao gidng
ciy thuomg thich heop trong o dicu kién 6n déi sang diéu kién nhi¢t doi khi ing dung
nrire hoat hoa plasma cho ndy mém va lang truong.

Lugan an da nghién cuu kél hop nude hoat héa plasma vl cic khoang chat vo co
nhur N. P, K nhim chi ra cac thong so tot nhat, cai thién qua trinh ndy méim va sinh
trirome @il doan :‘Lm cia xa lach xoan Lactuca sativa L. By 1a chia khoa cua us,t:
thiee hién cai tao pidng cho cay wong trong nong nghi¢p ma hién nay cdc sang ché vé
huémng nay chua co nhicu va chua ¢o do sau nhat dmh , )

Luan van ciing nham két hop nghién el cée j,-eu to hdn hop Iv. héa. sinh dé hé
thén 2 va hoan thién hé tao plasma. nham tra Lol cdu hoi s tac dong cta nude hoat hoa
plasina va anh hurdng cia cac yéu té ngoai lai d6i véi ciy trong.

3.  Co sé khoa hoc, d6 tin iy ciia nhirng ludin diém vi nhiitng két ludn néu trong
luin an _

+ Ludn an duge trinh bay vl g6 lidu, két qua rod rang: co bién luén, giai thich két
qua khoa hoc: trich dén tai liéu tham khio chinh xde, thuyét phue. Ludn dn st dung céc
phuong phap va thiét bi hién dai dé xdv dung hé phdt plasma. va @é khao sat cae dic
trung hoa li. khaoe sdl cac thong 50 cung nhu két hop dung dich hoat hoa plasma duge
tao ra voi cac ham legng hydrogen peroxide va khoang N. P. K khiac nhau, Cac phuong
phép co dé tin ciy can. sit dung va phat trién dua (rén cdc nghién ciu trude dy,

Tir két qua nghién ciru cua luan an. tac gia va nhom nghién ciru @ céng b thanh
cong 03 bai bao dang trén cac tap chi khoa hoe ¢o uv tin qufw (&, romg nude trong cong
déng khoa hoe va cd noi dung cong b phu hop. ¢o lien quan dén hudmg nghién ciru cua
ludn dn cia tac gid. Cdc bai bao khoa hoc cua tiac gia duge phan bién chit ché thé hién
& thoi gian nop bai (Received) va thii gian cong bo (Published).

4. Nhirng wu diém ciia luin dn (v nghia vé Iy ludn, thie tién va nhimg dé nghi sur
dung cac két qua nghién ciru cua ludn dn)

+ Cae két qua nghién orm dé ai khéng tring 1ap vai két qua cong trinh nghién
ciru diroe cong bo trong va ngoai murde. Két qua nghién ciru d cong bo trén 03 tap chi
quoe t& va héi nghj chuyén nganh uy tin.

b Y nghia thire tién:

lLugdn an da danh gia co ché tic déng cia nuée hoat hoa plaema két hop v don
yvéu 1 va da véu 1o nlmm lam co sor hoan thi¢n hon cho ede qud trinh, co ché sinh Iy
thlr{, vl kiém tra cac véu t6 bé sung L ngoai vao. co thé ¢ tac dong am trong cac kel
qua. Qua do khing d!nh vai tro va kha nang su dung nuoc hoat hoa pldbl‘ﬂd trong nomg

nghiép va cong nghiép.

Nghién ciru eting co gid tri trong vice thudn hoa, cai tao E,LDnL cdy thuomg thich
hop trong & duu kién ::m dm sang diéu kién nhiét d&i khi tme dung nurde hnat héa
plasma cho nay mam v tang (rieong.

Ludn an da anhlm ciru két hop nudc hoat hoa p|ﬂ'ﬂ11‘1 v cac khoang, chat v cor
nhir N, P, K nham chi ra céc thing so tot nhit. cai thién qua trinh ndy mam va sinh
frromg gial dogn {Tau cua xa lach xodn Lactuea sativa L. Day la chia khoa cua w¢L
thure hlcn cal lao giong cho cay Lan trong nong nghi¢p ma hién nay cac sang ché vé
hudmg nay chwa co nhiéu vi chua co do sau nhét dinh,
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v’ Con nhiéu 181 ddnh may.

v Ri soat 101 & cac trang 35, 36, 44 (th¢ e hinh).... trang 58 161 ddu thip
phan....

v Téc gid kidm tra va chinh sira cde 101 font chix, 181 chinh 14 vé tén chit hoa
hoe. , 1én viél 1l tén don vi trong bai viél va bidu do. Pdng thoi, tic gia
Illf‘rng nhit cich viét b thip phin sir dung didu =" Theo quy e quﬁc té. tac
gii chinh stra don vi nhiét dd 1a °C. khong phai (¢

v' Chinh sita, bé sung theo cac gop v cia Hoi dong;

Két ludn;

o Mukc do dap ung cde véu cau etia ludn dn : Ludn an dap tmg dﬁ“::.-‘ du cac yéu cdu cia
mat luan 4n Tién 7 chuyén nganh Hoa vo co,

e Ban tom tdt cria lucin an trune thanh veai not dune co ban cua {udn dan.

o Nhitng didm can bo sung, stra chita (néu co) trude ki ngp ludn dn cho Thir vién
Quoe gia Vit Nam:

o (in roa soat. chinh sira ¢ 101 danh may.

e Rasoat 16i & cic trang 335, 36. 44 (thir ty hinh). ... trang 58 16 diu thap phan.,.

e Tic ga kiém tra va chinh sira cée 161 font chir. 18i chinh ta vé tén chat hod hoc, .
tén viét tat. tén don vi trong, bai viet va hiéu do. Pong thai, tac gid thong nhat
cach viét sb thap phan sit dung déu .. Theo quy rde quéc 1é. ta¢ gia chinh sita
don vi nhiét do 1a "C. khdng phan ! {_.

e Chinh sira, bo sung theo cée gop v cia Hoi dong:

o Kién nghi cia Héi dong vé viée LGHE’ nhan trinh do va cap E:'r;rr;g tien si cho nghién
ctru sink 2 Nghién ctru sinh Than Qum: An Ha ximg dang nhin hoc vi Tién s chuvén
nganh Hoa vo co

Sd thanh vién Hpi r,fwrg nht (i .r"mm-; it .-_’:'fmg bién GLVE g cang fchai : 0707 %

Hoi déng danh gid ludin 4n tién si cap Hoe vién nhat trf dé nghi cong nhan hoe vi Tién N\ﬁ

si chuyén nganh Hoa vo co cho nghién ciu sinh Than Quac An Ha. > VA I*“I
HE A

b’l
r kil - " %
THU KY HOI BPONG CHU TICH HOI BONG 5
—— & I.l. 'I | lll' F.
o \ /"'f \ / \ | { i fj g




(Mei 6-HV-Bdn giai trinh chinh siwa, b6 sung cap HV)

VN AN LAM
KHOA HQC VA CONGNGHE VN
HOC VIEN KHOA HQC VA CONG NGHE

CONG HOA XA HOI CHU NGHIA VIET NAM
Bic lip - Ty do - Hanh phitc

BAN GIAI TRINH CHINH S8UA, BO SUNG LUAN AN TIEN $i
CAP HQC VIEN

Nizaiy 01 thang 08 nim 2023, Hoc vién Khoa hoc vii Cong ngh¢ da td chire ddnh
gid ludn an tién 51 cip Hoe vién cho nghin et sinh Thin Qude An Ha theo QLI}"é‘t
dinh sd 722/QP-HVKIICN ngay 09 thang 06 nam 2023 cia Gidm doc IToe vign,

D& tai: Nghign erm diéu ché vi khio sat anh huéng cua dung dich hoat hia
plasma két hop khodng da lugng cho sy ndy mém va sinh trudng giai doan dau cua xa
léch xoan (Lactuca sativa L.)

Mi $6: 9 44 01 13

Neudi huong dan khoa hoe:

MNeganh: Hoa vb co,

1. PGS.TS. Pham Hitu Thién — Vién Khoa hoc Vit liéu Ung dung:;

2. GS. TS, Ahmed KHACEY

Theo Bién ban cua [16i ddng, NCS phai bo sung vi chinh stra ludn an cic diém
aau déy:

Trudng Pai hge Universite  Orléans

N§i dung di dwoe chinh sira,
bd sung | :
% |

STT Noi dung dé nghi chinh sira, bé sung SR MU )
. (Ghi rd 56 trang/chiremg/mue... |
| - ; dtf dtroe chind stea)
1| Connhiéu 16 danh may Pi ri sodt, chinh sta 16i ddnh
mdy trong toan ludn an.
2 R4 sodt 10i & cde trang 33, 36, 44 (thit br | Trang 35: P sip xép ding 86 thr
hinh).... trang S8 131 déu thip phan, ... e hinth Ao I
Trang 36, 44, 58: DA hidu chinh

cae 181 ddu thip phén.

161 chink t3 vé& tén chét hod hoco. tén vidt tit, t8n
dem vi trong bl vift va biéu dé. Ping thdi, e
| gitt théng nhft cdch vidt 56 thip phin sit dung
diu =, Theo quy ude qude L&, the gik chinh sia
dion vi nhiét d6 14 °C, khéng phai *C.

P& 3 sodl, chinh sia 16i dénh

- R ~ - - - &
midy, 161 fonl chit, 161 chioh t& ve
tén chdt hod hoe, tén vict tat. én

dom vi tropn bai viet va bigu d6 |
tromg todn ludin an. _
Pa hidu chinh cdc 160 diu thap |
phidn. chinh sita don vi nhigt & [& |
D{"

Trang 32, Phin 1.4.3. tdc pia bd sung hinh dnh

Pa bd sung hinh anh hitu hifn

i - P r " ] ] I s A n o - "
Liru ¥: Cede chi kf xie ahin can gdn voi adi dung trén clog mijt trang giay. Hye vién s& khing xae
nhin néw phin chiv ky tich rédi vai ni dung



bidu hién bénh wén xa lich xofn do Fuserium
spp. véo hinh 1.8 ¢t tninh hoa cho phin md (4,

bénh tén xd léch xodn do

Fusarium spp. vao hinh 1,8 v bo

A

sung tai liéu tham khio.
5 Trang 33. Phin 2.1.1. Bang 2.1. tdc gid chia | pg chinh sia theo yéu cau lai
théng tin wrong bang thanh 5 et gém: STT, Tén | trang 33.
hod chat, Cong thire hod hoe, Hing cung cép
(néu cn the L]ui‘}lr oia san xudt) va Do tnh khiét
G Téc gia can  bo sung nhiing théng tin v& cac hat D bd sung theo véu céu tai rang
duoe chon 1am nguyén lién cho thi nghiém 33
|7 Phin 2.1.2. thiél bi S_En 2 (HI-99130) ‘ﬁm;zrc S0 | Thidt bi HL-99130 cb sir dunp dé _
' Cdung do pH vi df ddn didén frong phian 2.3.3, | do phigt d0. kit qua da duoc the |
khf":r'ﬂg do nhiét do. Tde gia kiem tra va bo sung | hign tai tai trang 33
. (néu cd).
T “Trang 45, Phan 2.8. Trudc khi thue hién phueng | pg bd S.Ll_llg @y 1,5 (héng tin nudi
phip MIC v do dubdng kinh khing kmdn, ndm. | ¢dy vi sinh theo yéu elu,
tac gia e6 the bd sung thém & thong lin nudi cdy ] '
vi sinh (Culture of Microorganisms) _

0 | Trang 46. Phén 2.9, o< 0,03 dirge iy lam mae | Pz bé sung che ndi dung ve ¥
| y nghia thﬁttug, ke, Nhur vey, tac wia nén bo Sung | nehia thing ké trén cac bidu dd eo
! giai thich vé ky higu “*7co nghia 1a “*p < 0,057, | s dung cac ky higu i cde Lang

dong thol thém *p < 0,05 véo phan chd thich | g2 69, 83. 85, 84.
| bigu do hop 1y '
10 | Chwomg 3, Tée gid logi bo phin “Bitu d6 biéu | Da loai bo theo véu ciu trén tét o
dién” va “Dd hi bidu dién” trong tén cla todn | che hi;nh Lty .
bd edc hinh.
11 | Trang 57 Bang 3.1 e gia logi bo “Bang gid tr” | Pa bé sung va chinh sira theo yéu
trong 1én bing, Dong thei. dicu chinh O thanh | oy
| Oa. Thém vio 6, déu *¥ da duoc ding dé thé
hién ¥ nghia thong k& Do viy. dé wénh timg
lap, téc gid nén thay doi diu **7 va “**” trong
bang [an hrgt thanh “C” va “DBD” tuong img
| v6i kidu phong Corona vé DBD.
a | Trang 59 Hinh 3.14 téc gia sta don vi Trong Pz b sung va chinh sira theo yéu
luromg nghin hat trong hinh thanh (g). chu i trang 59.
| ¥3 Trang 65 phin 3.4.1.3 “Xonmthomonas spp O | Pa b 511!1}_{ Ky hidu & hon, 1014
10", Tde gia gidi thich s6 <10 14 gl va don vi? | mat d vi sinh vit, don vi toh 13
Néu diy 1a mal @6 vi %hudn phél ién trong | CFU/mL.
| dung dich vi khudn thi nghién (hi mt dé nim
| phi trién trong dung dich ndun thi nghiém 12 bao l
nhigu? Ta¢ gid cing bo sung chi tidt niy vio
_ phén 2.8
| 14 'I'l:ﬂng 66 Hinh 3.23 hinh dnh 13 k&t quia qk-ha'mg Da bé sung ¢hi th.{ch trire tiép vio
ndm & biun lvong Ha0a 14 bao nhigu? Phan chi | hinh theo véu céu,
thich ghi Ii ce ham lugng 50 ppi, 200 ppm v _
: 1000 ppm. tic gid bd sung chi thich cla céc |

a5



ham [wong ndy,

| 15

‘Trang 67-68, Hinh 3.25 dén 327, tac gia cha

thich trge ticp cde ham hrong true Liép trén hinh
anh fuonyg g,

Pa chi thich tre ti&p vao hinh
theo véu cau tai cic trang 67, 68.

16

17

Trang 68, Hinh 3.28, tic gid bd sung scale bar |

trén hinh, chinh siwa cha thich thanh (A) 0 pig,
(B) 8§ gity va () 24 gitr va ghi chit hinh dnh
twong dwong, Phiin gial thich bang chir “ 1linh
anh bén dudi... ham luwong 30 ppm”™ rdl nguge
voi chi thich kinh (80 ppm P). Tac gia kiém tra
vit didu chinh,

P kidm tra, bo sung va diéu |
chinh yéu céu tai trang 68,

Trang 70: Hinh 3.23 Ia hinh énh khiédng nim cta
cie him lugng HaOs, khong thé hién d 1¢ nay

mém treng truong hop bd sune P va K. Tac gia
nén kiém tra va didu chinh,

ek Gt B e : 2
Ba dien chinh 161 ddnh may, bo
sung va diéu chinh tai lrang 70,

18

Iiinh 3.28 thé hién sy bién ddi cta hat theo ham
hromg P 80 ppn. Tuy nhién, trong phin trudmg |
hop bé sung K trang 70 dé cip ring t 1& nay
mim ¢6 xu hwdng ting dén nhu N va P. Tée gia
nén bd sung dit lidw/ hinh anh minh hoa két ludn
nay?

P bo sumg bd sung tai trang 70
d& cip ring ti 1& nay mam 6 xu
huwdng ting din nhur N va B rong
phu lue dinh kém.

19

20

| s thir tie hinh anh, Déng thi, tie pig ¢hi o Cul |
v PN, PPO va PO khae nhau nhir thé nao (cac |

Trang 72 - 74 (Hinh 3.31, 3.32 v 3.33) va trang
92 (Hinh 3.51. 3.52 v& 3.53): S& lidu trén thude
ké khid méy. Tée gia thay bing scale bar voi s va
don vi 16 hon, Ddng tho, tac zia kiém tra v
chinh sira ndi dung trong bai vidt trong g voi

hinh & trang 92).

Trang 81, Hinh 3.42, tac gia chu thich truc tiép |

cic ham lrong trge tiép trén hinh inh twong Gng
'I'rang 83, Hinh 3.43 vi Trang 85 ITinh 3.45: Tac
gid nén bo sung cde kv hidu vao phin cha thich
hiéu dé hop 1.

Trang 95 Cdc két ludn vé mie do Lang glim S0
voi dii chirng, “ifing nhe”, “giam nhe”, “thay
ddi uhe” od duoe xac nhiin bﬁng oid trf p value
durere nhite dén trong phin 2.9 khén g? Néu ¢,

B Kiem ma vit chinh sia ndi dung

ronmg bai viét twong dmg viéi sb
thit tir hinh anh tai cde trang.

Cée khie badt tar cac maun da duoe |

nhin xét tai trang 91, 92,

Da chi thich trwe tidp theo yeu
ciintai cdc trang §1, 83.

tic gid bo sung chi 1t nay vio cusi mdi ket hudn
de dam bac d0 tin civ cia cde két ludn. Pong
thai chinh sira ede so thip phin,

B3 higu chinh theo yéu cin

22

' phﬁn trrdie

Phin 3.5.4.1. thay tén dav da “plasma lanh”
bang tén viét tat PAW d& théng nhat v cic

| 23

Da thay thé plasma lanh thanh
PAW trong todn bd ndi dung 3.5.4
trang 100).

Trang 96, Hinh 3.56, twoag ty, tde gid gidd thich
¥ nghia m{i t&n mau xanh trong hinh. Trang 97

Ml 180 xanh dé cho thich 16 hom

et d‘-l_l'_ Lidu twong fmg. Téc gia da




| trong phin chi thich etia cde hinh 3.57 dén 3.59 | logi bo miii tén nay.
tic gid néu 0 PAW d8 s dung trong thi nghiém | D3 néu 5 PAW-15 rong trang |
niy 18 PAW-13, tuong (rag véi phan viét ¢ trang | g5 '
d |

Ha.

24 Tée ma ho sung két ludin vé higu qua khing | ps pd sung tai trang 106
' khudn va khang ndm cha PAW-15 ndi riéng va
PAW néi chung dé thu dirge vy nghién ofu nay.

Nghi€n ciru sinh chdn thénh cion on Qui thiy, ¢d trong 16 dong ddnh gid ludn
én tién si cap Hoe vidn di gop v va tao co hdi cho NCS hoan thién ludn dn oha minh.
Kin trin trong eam o/,

He Nod, ngay 08 thang 08 nam 2023

TAP THE OUONG DAN NGHIEN CO0 SING
(Trwcag hop ed 02 nowdi hisdng din xin chit
I ea 02 pgaedi, kY va ghi rid ho 18a) F
T B
\ _.|(1 RS : il
,/::':l’ - ! .,_‘___,' L _..,--""-FF--F-F-
/_.-' AL N E i e -f-d____-""ﬂ-- =
/II T - oy o ..'..Ii ! ___]_!I:HL
s S ‘_[ﬂf"u]tl g TR
PGS, TS, Pham Hiru Thign GS.1S. Ahmed KHACE
XaC NBoN CUABOC VILN .- CHU TICH HOI DONG
KHOA HQC VA CONG NGHE
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