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MO PAU
Ly do chon dé tai

Hién nay, k¥ thudt nudi ciy mé hay vi nhan giéng duoc st dung
rat rong rai dé nhan giéng cac loai cdy trong khac nhau (cdy hoa, cay
rau, cay canh,...) va la cong cu htru ich dugc str dung trong nghién
ctru sinh trudng, sinh Iy — sinh héa cia thuc vat. K¥ thut nudi cdy
mo c6 thé sir dung dé san xuat so luong 1on cdy giéng sach bénh
trong thoi gian ngan va san xuat sinh khdi chtra cac chat c6 hoat tinh
thir c4p,... Bén canh nhing thuan lgi mang lai thi k¥ thuat nudi cay
md van con mot s6 han ché nhu nhidm ndm, vi khuan,...chdng sinh
trudng va lam han ché sy sinh truéng cia mo cdy do chidng str dung
méi trudng dinh dudng. Bén canh d6, mdi truong nudi ciy tdi uu hay
ly twdng cho sy sinh trudng ctia miu cdy cAn phai hip khir tring.
Céc binh nuéi cdy (tGi nylon hay chai thily tinh) chira méi truong
cling can duoc hip khir tring, méi truong dugc dun so6i; sau do khir
tring mdi trudng nudi cdy mo & nhiét do 121°C véi ap suét 15 psi
trong khoang thoi gian tir 20 dén 40 phat. Ngoai ra, cac bude chuén
bi moi truong can trai qua nhiéu giai doan khac nhau va tén nhiéu
cong lao dong, dién ning, thoi gian,...cho viéc hip khtr tring moi
truong.

Nano bac (AgNPs) c6 tac dung khang cac vi sinh vét (nim, vi
khuén,...) va dugc sir dung trong nghién ciru hay tng dung trong
nhiéu linh vyc nhu y duoc, y sinh,... Cac nghién ciru vé tac dong cua
AgNPs 1én thuc vat nhu khir tring miu cdy, nay mam ctia mot s6 cay
tréng, sinh 1y ciing nhu hinh thai cta thyc vat ciing da duogc chi ra.
Tuy nhién, anh huong cia AgNPs 1én kha nang khir tring moi
truong nudi cly mé ma khong hip tiét tring van chua duge cong bd
trugc day. Trong luan an ndy, AgNPs dugc bd sung vao méi truong
nudi cdy (khong hap khir tring) nhim danh gia kha nang khir tring
mbi truong nudi cdy va cam ung sinh trudng tiép theo clia mau cay
cay Cuc. Ngoai ra, nhitng nghién ctru trudc day chua ghi nhan vai tro
ctia nano dong (CuNPs) trong giai doan khir tring va cam tng ciia



miu cdy; vi vy, nghién ctru nay ciing danh gia anh huoéng cua
AgNPs va CuNPs trong giai doan khir tring mau ciy va sinh truong
tiép theo, cam {mg tao phdi,...trén cay Thu hai duong. Bén canh do,
vai trd ctia AgNPs 1én kha ning sinh truong va céc hién tuong bat
thuong & giai doan nhan nhanh choi cay T linh lan ciing dwoc chi ra
trong luan an nay. Pé tai “Nghién ciru tic dung ciia nano bac va
nano dong trong khir tring miu, khir tring méi trwong nudi cay
va vi nhin gidng mot so ciy trong c6 gia tri kinh t&” hudng t6i
giai quyét mot s6 van dé con han ché cua nudi cdy mé. Pay 1a dinh
hudng nghién ctru chua dwoc quan tdm nhidu & trén thé gidi ciing
nhu tai Viét Nam. Két qua ciia nghién ciru s& gop phan dua ra mot
hudng nghién ciru mai trong vi nhan giéng thuc vat.
Muc tiéu ciia dé tai
Muc tiéu tong quat

Luan 4n duoc thuc hién nham dwa ra dugc giai phap méi dé khéc
phuc mot s6 han ché dang gip phai trong vi nhan giéng nhu khir
tring moi trudng nudi cdy, khir tring mau cdy, cai thién sinh truong
tiép theo clia mau cay, khic phuc mot sd hién twong bat thuong cua
cdy Clic, cdy Thu hai duong va cay Tir linh lan nubi cdy in vitro.
Muc tiéu cu thé

Xac dinh hi€u qua cua AgNPs 1én kha nang khur tring moéi trudong
nudi cdy in vitro thay thé hap tiét tring ciing nhu sinh truéng tiép
theo ctia mau cdy cdy Cuc. Xac dinh hiéu qua cua AgNPs va CuNPs
thay thé cic chit khir trung truyén thong nhu thiy ngan clorua
(HgCl) hay canxi hypochlorite (Ca(ClO)2) va anh huéng ctia ching
Ién sy sinh trudng tiép theo cuia miu cdy cdy Thu hai duong. Xéc
dinh hiéu qua caa AgNPs 1én su sinh truéng va han ché mot sb hién
tugng bat thuong trong giai doan tai sinh chdi cay Tir linh lan.
Poi twong va pham vi nghién ciru ciia dé tai
Péi twong nghién Ciru

Ba loai cdy trong (Ciic, Thu hai dudng va Ti linh lan) duoc sir
dung 1am d6i twong nghién ciru cua luén an.



Hai loai vat liéu nano (AgNPs va CulNPs) duoc st dung lam vat
licu dé khr tring mau cdy va moi truong hodc bd sung vao moi
truong nudi cdy in vitro.

Pham vi nghién citu

Luédn an danh gia hiéu qua ciia AgNPs va CuNPs 1én kha niang
khir tring mdi truong nudi cdy mo, mau ciy va kha ning sinh trudng
tiép theo clia mau cdy, cac chi tiéu sinh Iy - sinh héa cta cay Clc,
Thu hai duong va Tir linh lan nuéi cdy in vitro.

Y nghia khoa hoc va thye tién
Y nghia khoa hoc

Luén an nay da danh gia dugc hiéu qua cia AgNPs hoac CuNPs
1én khtr tring mdi truong nudi ciy mo thay thé hap tiét tring, cam
tng phat sinh hinh thai, sinh truéng tiép theo va han ché mot sb hién
tugng bt thuong trong nudi cdy in vitro cay trong nudi cdy cay Clc,
cay Tu linh lan va cay Thu hai duong.

Y nghia thye tién

Luan 4n da sir dung AgNPs 14 chit khir tring méi truong nudi ciy
mo thay thé chat khir tring truyén thong va khong anh huéng dén
sinh trudng tiép theo ciia mau ciy. Ngoai ra, AgNPs va CuNPs c6
thé sir dung lam chat khir tring méau ciy thay thé cho cac chét khir
trung truyén thong va gia ting sinh trudng tiép theo ciia mau cay.
Nhirng dong gép méi ctia ludn an

AgNPs bd sung vao mdi truong nudi ciy duge giam mot nira ham
luong agar ¢ hiéu qua khir tring méi truong nudi cdy va khong can
hép tiét trung bang ndi hip.

AgNPs va CuNPs c6 thé sir dung lam tac nhan khir tring mau cay
thay chit khir trang truyén thong va cai thién sinh trudng tiép theo
clia mau cdy.

AgNPs gia ting hiéu qua tai sinh chdi, giam hién twong bat
thuong va giam sy tich lily ethylene, gia ting hoat tinh enzyme
chéng oxy hoa ciia mau cdy nudi cdy in vitro.



CHUONG I: TONG QUAN TAI LIEU

Luan 4an da tham khao va tong két vé 6 van dé chinh véi cac noi
dung lién quan dén: (1) Khir tring méi truong nudi cy in vitro; (2)
Khir tring miu cdy; (3) Nano bac va tmg dung; (4) Nano dong va
g dung; (5) Hién tugng bat thuong trong vi nhan gidng; (6) Tong
quan vé cac dbi tuong nghién ciru.

CHUONG II: VAT LIEU, NQI DUNG VA PHUONG
PHAP NGHIEN CUU
2.1. Vat li¢u
2.1.1. Vat liéu thuc vit

Cay Cuc (Chrysanthemum morifolium) 4 tudn tudi, Thu hai
duong (Begonia tuberous) 8 tuan tudi va Tu linh lan (Saintpaulia
ionantha) 8 tuan tudi v4i cac bd phan khac nhau duoc st dung lam
vét liéu ban dau cho céc thi nghiém.

2.1.2. Dung dich nano kim logi

AgNPs va CuNPs duoc tong hop bang phuong phéap hoa hoc véi
nong do ban dau 1a 1.000 mg/L va san xuit boi Vién Cong nghé Mbi
truong (VAST, Ha Noi, Viét Nam). Dung dich AgNPs c6 kich thude
hat khoang 20 nm; trong khi d6, dung dich CuNPs c6 kich thudc hat
tir 20 dén 60 nm.

2.1.3. Hé thong nudi cdy

Hé théng nudi cdy binh thily tinh (AuM) 13 hé théng d6i chimg
bao gém binh thuy tinh thé tich 250 mL (AuM1) chira 30 mL moi
truong MS va binh thiy tinh thé tich 500 mL (AuM2) chira 60 mL
mdi trudng MS. Méi truong MS duge bd sung 30 g/L sucrose va 8
g/L agar. Hé thong nudi cdy AuM duoc hip tiét tring.

Hé théng nudi cdy hop nhua (NoM) bao gom hop nhwa hinh
vudng 5 L (kich thuéc miéng hop: 21,5 cm x 21,5 cm; chiéu cao
hop: 8,5 cm) (NoM1) chira 250 mL mo6i truong va hop nhya hinh
chit nhét 15 L (kich thudc miéng hop: 24,0 cm x 35,0 cm; kich thude
day hop: 22,5 cm x 33,0 cm; chiéu cao hop: 13,5 cm) (NoM2) chira
500 mL moi truong MS bd sung 30 g/L sucrose va agar (theo thi



nghiém anh hudng cta ndng d6 agar t6i wu). Hé thong nudi cdy NoM
dugc bd sung AgNPs va khong hap tiét tring.

2.1.4. Thiét bi va dung cu

2.1.5. Diéu kién nudi cdy

2.2. N§i dung nghién cwau

Anh huong caa AgNPs [én khir tring mau cay, mdi trudong nudi
cay va vi nhan giéng cay Cuc.

Anh huong cia AgNPs va CuNPs Ién kha nang khir tring mau
cdy va sinh truong tiép theo cua cay Thu hai duong.

Anh huong cia AgNPs 1én kha ning tai sinh chdi va han ché mot
sb hién tuong bét thudng trong nudi cdy in vitro caa cay T linh lan.
2.3. Phwong phap nghién ciu
2.3.1. B¢ tri thi nghi¢m
2.3.1.1. Anh huong cua AgNPs Ién khi triing mdu cdy, méi trueong
nudi cdy va vi nhan giong cay Cuc
2.3.1.2. Anh huéng ciia AQNPs va CUNPs Ién khir tring mdu cdy va
sinh trudng tiép theo cia cdy Thu hdi dwong
2.3.1.3. Anh hurong ciia AgNPs 1én kha ndng tdi sinh choi va han ché
mét s6 hién tirong bat thuong trong nudi cdy in vitro ciia cdy Ti linh
lan
2.3.2. Xac dinh ham lrong khi ethylene bang phurong phép sdc ky khi
2.3.3. Xdc dinh hogt dg cua enzyme khang oxy hoa bang phwong
phap phan tich phé tiz ngogi
2.3.4. Xdc dinh ham lwong dwong va tinh bét bang phwong phdp
phan tich phé tiz ngogi
2.3.5. Gidi phau hinh thai
2.3.6. Xa i s6 liéu
2.4. Pia diém va thoi gian nghién ciu



CHUONG I11: KET QUA VA THAO LUAN
3.1. Anh hwéng cia AgNPs [én khir tring mdi trudng nuoi cay,
khir triing mau céy va vi nhan giéng cay clc

3.1.1. Anh hwong ciia AgNPs Ién khi triing méi trwong nudi cay

Hiéu qua ciia viéc bo sung AgNPs 1én khtr tring méi truong nudi
cdy md khéng hép tiét trung dugc thu nhan ¢ Bang 3.1.1. Do do, mdi
truong MSO b6 sung 4 mg/L AgNPs khong hap tiét trung bang noi
hap (Hinh 3.1.1) ¢6 hiéu ‘qua khir trung moi truong nudi cay tuong tu
nhu mdi truong dwoc hip khir triing va duge st dung trong cac thi
nghiém tiép theo.

Bang 3.1.1. Anh huong cua AgNPs 1én khir trang méi trudng nudi cdy MSO
khong héap khir tring sau 1, 2, 3 va 4 tuan nudi cay.

Ty 1& nhiém ciia mdi truong (%)

1|:/I/Iglotrlr0'ng '(Ang '\jii Tudn tht Tuan thé Tulnthé Tuin the
9 nhat hai ba tw
0 33,33a* 76,67a
1 60.00D 100,00a 100,00a
Khong hap tiet 2 50,00c 73,33b 86,67b
trung 3 20,00d 60,00c 80,00b
4 _x%k
e 5 -*% k% _k%
Hap tiét trung 0

(D6i chimg)

*Chir cai khac nhau cting mgt cgt ghi nhan s khac biét véi y nghia théng ké p
<0,05 trong phép thi Duncan; **Khong ghi nhén ty 1¢ nhiem

3.1.2. Khir tring mdu cdy bang AgNPs va cdém #ng md seo

Cac mau la kha trang voi AgNPs ghi nhan cam tng mé seo
nhanh hon so vi mau 14 khir tring véi 1.000 mg/L HgClz. M6 seo
duoc cam tng khi mau 14 khir tring vai AgNPs chi sau 2 tuan nudi
cdy so Vi 3 tuan d6i véi mau 14 khir tring bang 1.000 mg/L HgCl..
Mau 14 khtr tring vai 250 mg/L AgNPs trong 15 va 20 pht ghi nhan
ty 16 cam tng md seo cao nhat (71,67% - 75,00%) so voi nhitng mau
l& khir trang bang 1.000 mg/L HgCl, (53,3%) sau 4 tuan (Hinh
3.1.2).



Hinh 3.1.1. Mo6i truong NUOI céy MSO0 quan sét sau 4 tuan. A: Moi truong
MSO0 dugc khir trung bang ndi hap tiét tring; B: Mbi trudng MSO bd sung 4
mg/L AgNPs va khong hap tiét tring. Miii tén don: Mdi truong mau tring;
Miii tén kép: MOi trudng hoi nga vang.

Két qua ghi nhan duoc cho thay, tit ca mau l4 rira bang nudc cat
déu bi nhidm nam va vi khuan sau 4 - 7 ngay nudi ciy. Trong nghién
ctru ndy, moi truong nudi cay MS duoc phan 1ap va ghi nhan 1 loai
vi khuan (Pseudomonas sp.) va 4 loai nim (Aspergillus aculeatus,
Fusarium sp., Penicillium sp. va Trichoderma sp.) dua trén hinh thai
cua té bao (Bang 3.1.2).

(%)

25,008

T§ I cém tng mb seo

0 0 0 0 0
H » | » s |l w | v » ]| =
125 mg/L AgNPs 250mg/L AgNPs 500 mg/L AgNPs

11,000 mefL| Nisse cit
HeCL

Chit ki trimg va thoi gian

Hinh 3.1.2. Ty 1¢ cdm (g md S¢o ctia mAu 1 khir triing bing céc chét khr
trung khac nhau sau 4 tuan.

Bén canh d6, AgNPs & ndng d6 125 mg/L va céc thoi gian tir 5
dén 15 pht, hay AgNPs & nong d6 500 mg/L véi cac thoi gian tir 10
dén 30 phdt thi khdng ghi nhan cam wng md seo. Didu nay co thé la



do cac miu céy duoc khu trung voi AgNPs & nong d6 thap khong
cho hi¢u qua khu trung nam va vi khuan hay nong do AgNPs qua
cao lai gy doc va ton thwong miu cay; do do, mau cdy bi nhiém
hozc hoai tir dan dén khdng thé cam wng mé seo (Hinh 3.1.2).

Bing 3.1.2. Ndm va vi khuan gay nhiém trén moi truong chira mau ciy sau
1 tuan nuoi cay.

TT | Plediemeiakhuan 1 pinh thai cia té bao Phan loai
Soi nam: day va tring,
Mau vang cam xen gilia | g & 40 phan nhanh, co
mau hong. Bao ti: mau . = '
vach ngan. Co quan sinh
hong xanh (gilta), hoi . R \ A :
1 san: Hinh ban chai can | Fusarium sp.
hdng (trung tam). Khuén PO S
doi va day dac. Bao tu:
lac: xanh lam (madt trén), < YR X
A 1A . Hinh elip dén hinh cau
ndu hong pha vang nhat
(mat dudi). Sgi: trang
Soi ndm: Phan nhanh,
Soi ndm: day, tring vach ngan. Co quan sinh .
2 Bao tu: den san: Hinh cdu. Bao tu: Aspergillus sp.
Hinh cau
Soi ndm: Phan nhanh,
Soi ndm: min va tring | vach ngian. Co quan sinh .
3 sira. Bao tir: xanh lam san: Phén nhéanh. Bao tu: Trichoderma sp.
Hinh cau
S?I narI]: dayA va mau Soi ndm: Moéng, nhiéu
trang sira, nhd ra mau . P _ N -
4 PR N nhénh, c6 vach ngan. Bao | Penicillium sp.
xanh lam c6 chia thay | ., .
. tir: Hinh elip
(gitra)
K‘huén lac: tron, hc‘)ng‘,
be mat nhan, bong, be | gy i Hinh biu duc,
5 mat thach 10i, vien deéu. Gram + Pseudomonas sp.
Kich thuéc khuan lac:
<1 mm

3.1.3. Tai sinh chai trén méi trwomg bé sung AgNPs khong hdap tigt
trung

Tdng sb chdi ghi nhan dugce khi miu md seo nudi cdy trén moi
truong MSO bo sung 4 mg/L AgNPs (khong hap tiét trling) va moi
truong MSO khong bo sung AgNPs (hép tiét trung) chira 0,2 mg/L
BA khong c6 su khac biét rd rang sau 4 tudn. Tuy nhién, cac chi tiéu
vé sinh truong khac c6 su khac biét rd rang (Hinh 3.1.3). Nghién ctru



nay da ghi nhan dwoc miu 14 nudi cdy trén moi trudng bd sung 4 m/L
AgNPs di gia ting hiéu qua cam ng mo seo va tai sinh choi (Hinh
3.1.2 va Bang 3.1.3).

Béng 3.1.3. Tai sinh choi trén moi truong MSO c6/khong hap tiét trang (bo
sung 4 mg/L. AgNPs) sau 4 tuan nudi cay.

TV 16 téi $6 chbi/mau Chidu Erl:r(l)llg
Nghiém thirc S(l)llh choi T(R)‘ng 6 <1 >1 cao choi tu’é)'i
(%) choi cm cm (cm) (9)
MSO + 4
mg/L AgNPs
+ 0,2 mg/L 10,00a 3,67b 6,332 1,50a 1,32a
BA (khéng -
hip tiét triing) 100,002
MS0+0,2
mg/L BA (hap 9,33ab 7,00a  2,33b 0,46b 1,16b
tiét trung)
MSO (hap tlét k% k% k% k% k% k%
trung)

* Chir cai khac nhau cing mgt ¢t ghi nhdn si khac biét voi y nghia thong ké p
<0,05 trong phép thi: Duncan; **Khéng ghi nhdn so liéu.

Hinh 3.1.3. Su tai sinh choi trén mdi truong MSO bd sung/khdng b sung 4
mg/L AgNPs sau 4 tuan. Az, B1: Chdi thu nhan trén méi truong MSO0 khdng
b6 sung AgNPs, BA va hip tiét trung; Az, Bz: Chdi thu nhén trén moi
trudng MSO chira 0,2 mg/L BA va hip tiét tring; As, Bs: Chdi thu nhén trén
mdi truong MSO chira 0,2 mg/L BA, 4 mg/L AgNPs va khong hép tiét
trung. Thude do: 1 cm.
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3.1.4. Anh hwéng ciia néng dp agar Ién sw sinh truwéng ciia cay con
trong moi trwomg bo sung AGNPs khong hdp khir triing

Céy con thu nhén tir c4c chdi (1,5 cm) nudi cdy trén moi truong
MSO0 bo sung 4 mg/ L AgNPs vo6i ham lugng agar khac nhau dugc
thu nhan sau 4 tuan nudi cay (Bang 3.1.4 va Hinh 3.1.4).

Béng 3.1.4. Sinh truong cua cdy con trong moi truong MSO chira 4 mg/L
AgNPs va nong d¢ agar khac nhau (khong hap khir triing) sau 4 tuan.

Ham  Chiéu ] CAhiéu . Chidu Khoi
AgNPs  luwgng cao S’o ) rong S;) ) dai ré lu’g’flg SPAD
(mg/L) agar cay la/cay la ré/cay (cm) tuwoi
(/L)  (cm) (cm) (@)
0% 8 4,33* 833a 123ab 1233a 257c 0,3%9a 36,53a
3 3,87bc 7,67ab 1,13bc 7,67c 3,83a 0,35ab 30,8c
4 4,11ab 7,67ab 130a 9,67b 3,23b 0,36ab 37,63a
W 5 4,17ab 6,67bc 1,33a  10,00b 2,40c 0,37ab 33,07b
6 3,63cd 7,00bc 1,27ab 10,33b 2,36c 0,29c  32,7bc
7 3,47cd 6,67bc 1,23ab 8,33bc  2,23c  0,25c  34,3ab

8 3,000 8,00ab 1,13bc 9,67bc 2,13c  0,27c  33,77ab

* Chir cai khac nhau cing mgt cgt ghi nhdn si khac biét véi y nghia thong ké p
<0,05 trong phép thsz Duncan; x: hap khet trung; y: khéng hap khe: trung.

Hinh 3.1.4. Sy sinh truéng cta cdy con trong moi trudng MSO bd sung 4
mg/L AgNPs va nong d¢ agar khac nhau (khong hap khir tring) sau 4 tuan
nudi cdy. 0: Cay con trén moi truong MSO bo sung 8 g/L agar (khdng b
sung AgNPs) dugc hép tiét tring (doi chung); 3, 4, 5, 6, 7, 8: Cay con &
nghiém thirc bd sung ham lugng agar khac nhau (3, 4, 5, 6, 7, 8 g/L; twong
tmg), 4 mg/L AgNPs va khong hép tiét trang. Thude do: 2 cm
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Trong cac ham lugng agar khac nhau (3 - 8 g/L), cay con thu
nhan trén moéi truong MSO chira 4 - 5 g/L agar cho sy sinh truong
cua cua cdy la cao hon so véi cac ham lugng agar khac (Bang 3.1.4).

3.1.5. Nhan gidng cdy CUc trong cdc hé théng nudi cdy khac nhau

Trong ca 3 hé thong nudi cay, tét ca mﬁu cdy doan than déu ghi
nhan tai sinh chdi (100%) sau 2 tudn nudi cay Ngoal ra, cac chi tiéu
sinh truéng nhu khdi lugng twoi, chiéu cao ch01 va s luong 14 ciing
khong c6 sy khac biét giita 3 hé thong nudi cay (dir liéu khong duoc
hién thi). Tuy nhién, mau chdi ngon ghi nhan khéi lugng tuoi, chiéu
cao cay, sb ré va SPAD trong hé thong hop nhya NoM1 va NoM2
cao hon so céac chi tidu nay & hé thong nuéi cay binh thuy tinh AuM2
sau 4 tuan nubi cdy (Bang 3.1.5; Hinh 3.1.5), diéu nay cho thay tac
dong tich cuc cia AgNPs 1én su sinh tredng cta cay CUC & giai doan
ra ré trong ca 3 hé théng nudi ciy.

Hinh 3.1.5. Sinh truéng cua chdi trong hé théng NoM1 va NoM2. A: Poan
than nuoi cay trong hé thong hop nhya 5 L NoM1; B: Poan thian nudi cay
trong hé thong hop nhya 15 L NoM2; C: Chéi 1 tuan tudi trong hé thong
hop nhya 5 L NoM1; D: Choi 1 tuan tudi trong hé thong hop nhya 15 L
NoM2; E: Chdi trong hé théng hop nhya 5 L NoM1; F: Chdi nudi cay trong
hé thong hop nhya 15 L NoM2; G: Cay 2 tuan tudi trong hé thong hop nhya
5 L NoM1; H: Cay 2 tuan tudi trong hé thong hop nhya 15 L NoM2. Thuée
do: A, C E,G-3cm;B,D,F,H-5cm.
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Bang 3.1.5. Sinh truéng ctia cdy Cuc trong cac hé thdng nudi ciy khac nhau
sau 4 tuan nuoi cay.

Hé thong nudi ciy
Chi tiéu sinh truéng NoM1 NoM2 AuM2

Chiéu cao cay (cm) 4,02a* 3,95a 3,76b
$6 14/ cay 7.33a 7,20a 7.35a
Chiéu rong la (cm) 2,30a 2,27a 2,22a
S6 ré/cay 13,17a 13,50a 11,33b
Chiéu dai ré (cm) 2,88a 3,04a 2,45b
Khdi lugng twoi (g) 0,55a 0,52a 0,45b
SPAD 38,45a 37,22a 34,37b

Ré 1,21a 1,38a 0,54b
APX (U/g)

L4 1,53a 1,67a 0,44b

RE 21,01a 24,27a 11,61b
SOD (U/g)

La 12,69 13,32a 7,54b

* Chir cai khac nhau ciing mgt hang ghi nhdn su khac biét véi y nghia thong ké p
<0,05 trong phép th:z Duncan.

3.1.6. Thich nghi va sinh truwéng tiép theo ¢ giai doan vwon wom

Két qua dugc thu nhan ¢ Bang 3.1.6 va Hinh 3.1.6 cho thiy chiéu
cao cdy, so 14, chiéu rong 14, chiéu dai 14 va ty 18 séng sot cla cay &
hé thong nudi cdy hop nhwa NoM1 va NoM2 cao hon so v6i cac chi
tiéu cua cdy con trong HTNC AuM2 sau 16 tudn trong ¢ diéu kién
vuon wvom. Cy con thu nhan tir hé théng nudi cdy hop nhya NoM1
va NoM2 & vuon wom sinh truong nhanh hon. Ngoai ra, hoa bit dau
né som hon mot tudn so véi hoa trong hé thdng binh thuy tinh 500
mL AuM2 (Bang 3.1.6; Hinh 3.1.6C). Sau 16 tudn trdng ¢ vuon
wom, cdy con tir hé théng hop nhwa NoM1 va NoM2 bit diu nd hoa
(Hinh 3.1.6D).

Bang 3.1.6. Sy sinh trudng cua ciy con c6 ngudn gde tir cac hé théng khac
nhau sau 16 tuan trong ¢ diéu kién vuon vom.
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H@ thong nudi ciy
Chi tiéu sinh truéng

NoM1 NoM2 AuM?2

Ty 18 song sot (%) 100,00a*  100,00a 85,67b
Chiéu cao cy (cm) 14,71a 14,23a 12,38b
Khdi lugng tuoi (g) 3,42a 3,67a 2,61b
S6 ré/cay 18,33ab 20,67a 17,33ab
Chiéu dai ré (cm) 6,97a 7,33a 6,87a
S la/cay 14,33ab 14,67ab 12,33b
Chiéu dai 14 (cm) 3,79 3,93a 3,24b
Chiéu rdng 14 (cm) 3,21ab 3,47a 2,97b
Thoi gian ra nu (tuin) 12,21ab 12,47ab 13,14a
Thoi gian bung nu (tuin) 14,68b 14,76b 15,53a
Thoi gian ra hoa (tuiin) 16,13b 15,91b 17,01a

* Chir cai khac nhau cing mgt hang ghi nhédn si khac biét véi y nghia thong ké p
<0,05 trong phép th:z Duncan.

Hinh 3.1.6. Su sinh trudéng va ra hoa cua cdy con thu nhan tir cic hé thong
khac nhau & diéu kién vuon wom. A: Cay con in vitro 4 tuan tudi; B, C, D:
Cay thu nhan sau 4 tun, 12 tudn va 16 tudn trong & vudn wom va ra hoa
(Hé thdng hop nhya 5 L NoM1, hop nhya 15 L NoM2 va binh thay tinh 500
mL AuM?2 tir trai sang phai; twong Gng). Thudc do: 2 cm.

3.1.7. Dy tinh higu qua kinh té ciia AgNPs 1én kha nding khi
trung mau cay, moi trweong nudi cay va vi nhan giong cay Cuc

Cay Clc nudi cdy md bao gom cac giai doan khac nhau nhu khir
tring mau cdy, phét sinh hinh thai va thich nghi & vuon wom. Hién
nay, cac co sO nubi cdy mo tai Lam Pong cho gia thanh mdi ciy
giong nudi ciy mo dao dong khoang 500 - 1.000 dong. Trong nghién
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clru ndy, ude luong dé san xué‘g 10.000 cay gidng Cuc nudi cdy md
thi gi thanh la khoang 5 triéu dong (Bang 3.1.7).

Bang 3.1.7. Udc lugng chi phi san xuat 10.000 ciy gidng Cic.

Pon gia Doi chirng 4 mg/L AgNPs Hiéu qua

(ddng) S6 | Thanhiién | S6 Thanh B
lwong €3] lwong | tién (2) @-@Q

I. Giai doan tdi sinh

Hé s6 nhan
choi 2,33 6,33
(choi/mau)

(1) Moi
trieong MS 12.000 86 | 1.032.000 32| 384.000 | -648.000
(lit)

(2) CPHSTTV
(mg)

(a) NAA (0,5

73 43 3.139 16 1.168 -1.971
mg/L)

(b) BA (2

mg/L) 2.057 172 353.804 64 131.648 -222.156

(3) Nang
lwong (kW)

(a) Nang
lugng cho noi 2.200 25 55.000 0 0 -55.000
hap

(b) Nang
lugng cho ti 2.200 16 35.200 16 35.200 0
cay

(c) Nang
Iugng cho
thép sang 1
bong dién
thip 12h/ngay
trong 28 ngay

2.200 121 266.200 121 266.200 0

(4) AgNPs

200 0 0| 128 25.600 25.600
(mL)

(5) Agar (g) 400 | 688 | 275200 128 51.200 | -224.000

(6) Céng lao
dong

250.000 2,5 625.000 2,5 625.000 0

I1. Giai doan sinh truéng




(1) Moi
truong MS
(lit)

12.000

80

15

960.000

80

960.000

(2) CDHSTTV
(mg)

(3) Nang
luwgng (kW)

(a) Nang
lugng cho noi
hap

2.200

25

55.000

-55.000

(b) Nang
luong cho t
cay

2.200

16

35.200

16

35.200

(c) Nang
luong cho
thip sang 1
bong dién
thip 12h/ngdy
trong 28 ngay

2.200

121

266.200

121

266.200

(4) AgNPs
(mL)

200

0

320

64.000

64,000

(5) Agar (9)

400

640

256.000

320

128.000

-128.000

(6) Cong lao
dong

250.000

2,5

625.000

2,5

625.000

0

Chi phi san
xuét 10.000
cay gidng Cuc
(Chuwea tinh chi
phi khdu hao
thiét bi va ti 1¢
tht thodt do
nhiém)

4.842.943

3.598.416

-1.244.527

Chi phi trung
binh cho 1 cay
giong

484,29

359,84

-124,45

Ghi chli: Gid thanh dwa trén gid hién tai cdc cong ty héa chat cung cap.

3.2. Anh hwéng ciia AgNPs va CuNPs Ién kha niing khir tring
méiu cAy va sinh truéng tiép theo ciia ciy thu hai dwong
3.2.1. Anh hwong ciia AgNPs va CuNPS lén khir triing méu ciy

Ty 1é sbng s6t cua 3 loai mau ciy (cudng 14, cubng hoa va doan
than) khtr trang bang AgNPs, CuNPs, HgCl, va Ca(ClO), duoc thu
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nhan sau 1 - 4 tuan nudi cdy. Két qua cho thay ring, tuy thuoc vao
loai mau cay va chat khir tring duoc sir dung thi ty 18 song s6t cua
mau ciy c6 sy khac biét. Nhin chung, 50 - 300 mg/L AgNPs ghi
nhan hiéu qua khtr tring cao di voi ca 3 loai mau cay. Nhitng nong
d6 AgNPs nay cho thiy hiéu qua khir tring mau cdy bang hoic cao
hon so vai 1.000 mg/L HgCl, hoac 60.000 mg/L Ca(CIO); sau 4
tuan. Mat khéc, khi ting nong do AgNPs 1én 400 mg/L nhiéu mau
khong bi nhiém vi sinh nhung mau chuyén sang mau nau den hoic
hoai tir. Do d6, ty 1¢ mau song s6t cua mau cay cudng la (62,20%),
cudng hoa (73,33%) va doan than (73,33%) la thap ¢ nong do6 cao
ciia AgNPs. Béi voi khir tring mau cdy bang CuNPs, nong dé 50 -
200 mg/L CuNPs khir trang mau cubng 14, nong d 200 - 300 mg/L
CuNPs khtr tring mau cudng hoa va nong d6 100 - 300 mg/L CuNPs
khtr tring mau doan than cho hiéu qua twong ty so véi cac nong do
AgNPs t6i uu.

3.2.2. Anh hwéng ciia AgNPs va CuNPs |én cdm iing tao phéi

Kha nang cam @ng tao phdi cia cdc mau ciy khu tring voi
AgNPs, CuNPs, HgCl, va Ca(CIO), c6 sy khac biét sau 4 tuan (Bang
3.2.1). Nhin chung, tat ca cic mau cdy khir trung déu cam ng tao
phdi; trong dé, 200 - 300 mg/L AgNPs dé khir tring tat ca cac mau
cdy cho ty Ié cam tng tao phdi cao hon cac nong do khac; trong do,
200 ppm CuNPs ciling cho hiéu qua twong tu. Ngoai ra, phan tich
bang phuong phép quang phd hap thu nguyén tir cho thiy trong mau
cubng 14, doan than va cudng hoa ham luong Cu dugc ghi nhan tir
0,10 - 0,18 mg/Kg. Sau khi khir tring bang dung dich CuNPs, du
lwong Cu trong mau cudng 14, cubng hoa va doan than gia ting ty 1&
thuan véi nong do cua CuNPs tir 0 d¢én 400 mg/L (Hinh 3.2.1). Trong
s6 3 loai mau, du lugng Cu trong mau doan than va cudng Ia cao hon
so v&i mau cudng hoa (Hinh 3.2.1). Biéu nay cho thay rang cac mau
ciy khac nhau hap thu CuNPs khac nhau.
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Bang 3.2.1. Anh huéng cta cac chat khir trang |én ty 1é cam tng tao phoi tir
cac nguon mau khac nhau sau 4 tuan.

Chit khir Nong d Ty 18 phin trim miu ciy cam {ng tao phdi (%)

trung (mg/L) Cuong ld Cuong hoa Doan thin
50 22,20bc 20,00bc 13,33e
100 37,80a 24,47b 22,20cd
AgNPs 200 37,80a 40,00a 40,00a
300 35,53a 35,53a 42,20a
400 28,87b 20,00bc 28,87bc
50 31,13b 20,00bc 11,13e
100 35,53a 22,20bc 26,67bc
CuNPs 200 40,00a 42,20a 46,67a
300 31,13b 40,00a 42,20a
400 28,87b 22,20bc 26,67bc
HgCl2 1.000 17,80c 13,33c 20,00de
Ca(Cl0O)2 60.000 22,20bc 22,20bc 31,13b

* Ché céi khac nhau cung mgt cét ghi nhdn sw khac biét voi y nghia thong ké p
<0,05 trong phép th:z Duncan.
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Doan than Cuéng 1& Cuéng hoa

CuNPs (mg/L) va nguén miu

Hinh 3.2.1. Du lwong Cu trong mu céy cay Thu hii duong sau khi khir
trung mau cay voi CuNPs.
3.2.3. Anh hwéng ciia AgNPs va CuNPs Ién sinh truwéng ciia
phdi soma

Céc hinh dang khac nhau cta phdi soma c6 thu nhan tir miu ciy
dugc khir tring bang AgNPs, CuNPs va HgCl, dugc ghi nhan sau 8
tudn (Bang 3.2.2). Sau tudn thir nhat, cAc nghiém thirc déu hinh thanh



phdi soma (100%). Tuy nhién, c6 sy khac biét vé s6 luong phoi soma
& timg loai mau cdy vdi cac chat khir tring miu cay khéac nhau (Bang
3.2.2). Enzyme chdng oxy hoa (CAT va APX) cua cic phéi thu nhan
tir khir tring mau cdy véi HgCl,, AgNPs va CuNPs 1a khong gidng

nhau sau 8 tuan (Bang 3.2.3).

Bang 3.2.2. Sy phét sinh phoi soma cta cdy Thu hai dudng thu nhén tir cac
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chat khir tring miu c4y khac nhau (AgNPs, CuNPs va HgCl,) sau 8 tuan.

Ngubn Chf‘it Téng s6 Hinh thai phéiwsoma _
miu Kb phoi Chu  Tim  Lhiy  Haila
trung 16i mam

HgCl2 29,33bc* 8,67b 7,67b 6,33c 6,67C

g‘"’“g AgNPs 32 0ob 833  500d  7,67ab  9,00b
CuNPs  33,00b 10,332 6,00cd  8,00ab  8,67b

) HoClz  29,33bc 767bc  967b  633c  567cd
ﬁ;‘a‘?“g AgNPs 35333 433  967a  800ab 14,33
CuNPs  38,00a 5,33¢ 10,00a  8,67ab  14,00a

HgCl2 30,67hc 10,33 7,00bc  6,67bc  7,00c

3}‘;’@;‘“ AgNPs  34.33ah 633d  500d  1067a 12,33a
CuNPs  3667a 7,00bc  4,67d 9,33ab  12,67a

Ghi chd: * Ché cai khac nhau cung mgot cot ghi nhdn Sy khéq biét voi b nghia thong
ké p <0,05 trong phép thi: Duncan; * Tong so phdi la tong so phéi ¢ tat ca cac hinh

thai khac nhau (Cdu, tim, thay 16i va hai 14 mam).

Bang 3.2.3. Hoat tinh enzyme chéng oxy hoa (CAT va APX), ham luong
tinh bot va duong ciia cum phdi Thu hai dudng sau 8 tuan nudi cay.

Chit khir tring

Ngudén miu/ Chi tidu HgClo AgNPs CUNPs
CAT (Ulg) 95,19b* 96,08b 100,06a
, APX (U/g) 0,40b 0,55a 0,58a
Cudng 14 Tinh bt (%) 33,24b* 36,11ab 39,26a
Puong (mg/g) 75,98ab 68,45b 80,16a
CAT (Ulg) 100,12a 102,33a 104,86a
Cudng hoa APX (U/g) 0,21c 0,50b 0,70a
Tinh bt (%) 34,28b 38,23ab 40,87a
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Puong (mg/g) 90,24a 81,36b 70,09¢

CAT (Ulg) 102,44b 94,97b 112,88a

APX (U/g) 0,24c 0,45b 0,66a
Doan thin

Tinh bjt (%) 37,24c 41,27b 45,58a

Puong (mg/g) 90,24a 86,19ab 75,24b

* Chir cai khac nhau cung mgt hang ghi nhdn su khac biét vai y nghia

thong ké p <0,05 trong phép thiz Duncan.

Hinh 3.2.7. Phét sinh phdi soma thu nhan tir cam (ng tao phdi c6 ngudn
géc tir miu ciy cay Thu hai duong khir tring bang CuNPs. A, B, C: Phoi
hinh cau; D, E, F: Phdi hinh tim; G, H, I: Phéi hinh thuy 16i; K, L, M: Phéi
hai 14 mam; N, O, P: Cum ph6i soma thu nhan tir mau cudng 14, cuéng hoa
va doan than (A - F, I: Thuéc do 0,5 cm; G, H, K - P: Thudc do 1 cm).
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3.2.4. Tao cdy hoin chinh va sinh trwéng tiép theo & diéu kién
vuon wom

Con c6 ngudn gbc tir phdi soma phét trién té)t va khong co bt
thuong vé hinh thai trong qua trinh hinh thanh ré (Bang 3.2.4). Sau
16 tuan trong & vuon wom, Cay con ghi nhan ty 1& song sot t6t va
khong c6 su khac biét dang ké vé sy sinh truong nhu chiéu cao cay
con va sd 14 trén cay con (Bang 3.2.5).

Bang 3.2.4. Sinh truong cua cay Thu hai duong in vitro tai sinh tir
phoi soma sau 16 tuan nudi cay.

Nahié Chiéu sé Chieu sé Khoi Khoi
mgth G cao cay rélcay daire la/cay SPAD  lwgng lwgng kho
(cm) (cm) twoi (Mg)  (Mg)

HgCl,  9,83ab*  6,67b  6,00a  600a  4372a 2019,55b  209,31c
AgNPs  10,35a 800a  510a 6,00a 4434a 2316,05ab 227,23b
CuNPs  10,52a 7,67ab  5,21a 6,33a  46,89a  2395,13a 252,56a
* Chs cai khac nhau cliing mét cét ghi nhdn sir khac biét véi y nghia thong ké p
<0,05 trong phép th:z Duncan.
Bang 3.2.5. Thich nghi va sinh truong tiép theo cua cdy Thu hai
duong & diéu kién vuon wom sau 16 tuan.

Theoi
. Ty lé Chiéu ; Tyléra . . Puon
Nghi¢ 56};19 s6t  cao cay So SPAD hga granne:yinh hgoa
m thiic (%) (cm) 1&/cay (%) hoa (cm)
(ngay)
HgCl, 87,67ab*  21,83b 14,33ab  45,35¢c 92,67a 2,51b
AgNPs  90,00a 23,15ab  13,67b 48,54b  100a 86,67b 2,70a
CuNPs 90,33a 23,96a 15,00a 52,14a 85,33bc 2,68a

* Chs cai khac nhau cliing mét cét ghi nhdn sir khac biét véi y nghia thong ké p
<0,05 trong phép ths Duncan.

3.3. Anh huéng ciia AgNPs 18n téi sinh chdi va han ché mét so
hi¢n twgng bét thuwong cia cay Tir linh lan nudi cy in vitro
3.3.1. Pdnh gid khd nang tdi sinh choi ciia cdc nguon mau khdc
nhau va ghi nhin hién twong bat thuwong

Két qua ghi nhan duoc cho thay, miu gan chinh cua 4 ghi nhan
su tai sinh chdi tdi wu hon so véi mau 14 nguyén véi ty 16 mau tai
sinh chdi (66,00%), s6 chdi (5,33 chdi) va chiéu cao chdi (0,73 cm)
(Bang 3.3.1). Vi vay, viéc sir dung mau gan 14 chinh cho kha ning tai
sinh chdi cao hon so véi miu la nguyén. Mot so hién tuong bat
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thuong trong giai doan tai sinh chdi cia mau cdy chira gan chinh cua
14 va mau 14 nguyén cta cdy T linh lan duoc ghi nhan & Bang 3.3.1.

Bang 3.3.1. Sy sinh trudng va hién tuong bat thuong trong giai doan
tai sinh choi caa cay Tu linh lan sau 8 tuan.

Chi tiéu theo doi x " Miu gin chinh  LSDoos
Mau 14 nguyén ciia 14

Ty 1é mau tai sinh choi (%) 40,00 £ 1,15* 66,00 + 2,08 9,96

S6 choi/mau 2,67 £0,33 5,33+0,33 1,72
Chiéu cao choi (cm) 0,50 £ 0,60 0,73 £ 0,06 0,10
Thuy tinh thé (%) 20,00+£1,15 19,67 £ 1,20 Ns

M0 seo & mép 14 (%) 21,67 £1,67 22,33+1,45 Ns
Hoai tir mau cay (%) 14,67 £ 0,88 12,33+1,45 0,50
Hoa ndu mau cdy va moi 20,33 40,88 10674067 443

truong nudi ciy (%)

*Cac gid tri trong bdng thé hién dir li¢u trung binh + SE (sai 6 chudn) trong phép
thir LSD véi p < 0,05; Ns: Khdc biét khong cé y nghia thong ké.

Ngoai ra, ¢ giai doan tai sinh chdi trén ca 2 miu 14 nguyén va
mAu gan 4 chinh déu xuat hién hién twong thuy tinh thé (20,00% va
19,67%; tuong ung), mod seo ¢ mép la (21,67% va 22, 33%,; tuong
Umg), hoai tr mau cay (14,67% va 12,33%; tuong tig), miu ciy va
moi truong nudi cay hda nau (20,33% va 15,67%; tuong tmg) (Bang
3.3.1va Hinh 3.3.1). Trén cay Tt linh lan, hi¢n tuong bat thuong ghi
nhan & giai doan tai sinh choi 1a khoang 20% trén ca 2 loai mau cay
(14 nguyén va gan chinh cua 14) v6i cac dic diém nhu chdi va 14 c6
hién tuwong mong nude va bién dang (Hinh 3.3.1D-F). Trong nghién
clru nay, hién tuong mé sco xuat hién & mép 14 duge ghi nhan trong
nuoi cay mo, day c6 thé 1a do trong g1a1 doan tai sinh ch01 céc chdi
duoc tao thanh c6 kich thuéce nho va cac 1a nam gan va tiép xuc véi
mdi truong nudi cdy (mdi truong MS chira CDHSTTV nhu BA va
NAA); do d6, cac mau 14 hinh thanh mé seo (Hinh 3.3.1G-1).

3.3.2. Anh hwong ciia AQNPs gla ting |én két qud tdi sinh choi
va khdc phuc mét sé hign twong bit thuong

Sau 4 va 8 t}lén nudi cy, AgNPs ¢6 hiéu qua 1én sy tai sinh choi,
han ché mot s6 hién tuong bat thuong, su bién dong khi ethylene,
enzyme chong oxy hoa (Bang 3.3.2, 3.3.3, 3.3.4 va Hinh 3.3.2,
3.3.3).
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Hinh 3.3.1. Mot sb hién twong bat thudng trong giai doan tai sinh chdi cua
cay Tu linh lan sau 8 tudn nudi céy. A, B, C: Mau céy sinh trudng binh
thuong; D, E, F: Miu céy thuy tinh thé; G, H, I: Méu cdy hinh thanh mo
seo & mép 1&; K, L, M: Mau cdy va mdi trudng nudi cdy hoa nau (Thudce
do: 1 cm; Ngogi triv A: 0,5 cm - Mau cdy dwge chup diwedi kinh hién vi soi
néi ¢ dé phéng dai la 10X — trir hinh A va K).

Bing 3.3.2. Anh huong ctia AgNPs 1én sy tai sinh chdi va sinh truong ctia
cum chdi sau 4 tuan nudi cay.

AgNPs Ty 18 téj_ Sé Chiéu N Kh(‘?i lwgng th")i lrgng

(mg/L) sinh choi chai/mau cao choi tll’(;’! cum khg_ cum
(%) (cm) choi (mg) choi (mg)

0 67,67d* 5,67b 0,47bc 282,67c 36,00d

1 79,00bc 6,00b 0,53ab 467,67b 60,67b

2 89,33a 6,00b 0,67a 581,33a 72,67a

3 82,33b 7,67a 0,43bc 409,00b 50,33c

4 76,33c 5,00b 0,30c 409,33b 42,33cd

* Chir cai khac nhau cung mét cgt ghi nhén su khac biét véi y nghia thong ké p
<0,05 trong phép ths Duncan.

Bang 3.3.3. Anh huong clia AgNPs 1én sy tai sinh chdi va sinh truong ctia
cum chdi sau 8 tuin nudi ciy.

AgNPs S6 choi/miu N Chiéu N Khbi Khoi

(mgll)  Téng Choi>1 caochei  SPAD lwgng lwong
cm (cm) twoi (mg)  khd (mg)

0 7,33bc*  1,67bc 0,73c 27,33a 1020,33d  120,00c

1 10,67a 2,33b 0,80bc 27,67a 1198,33c  134,33b




23

2 10,00a 5,67a 1,30a 30,00a 1476,00a  160,67a
3 8,00b 1,33d 0,93b 28,00a 1358,00b  147,00ab
4 6,00c 1,00e 0,73c 25,33a 977,67d 110,67c

* Chir cai khac nhau cung mét cgt ghi nhén su khac biét véi y nghia thong ké p
<0,05 trong phep thir Duncan ~

Hinh 3.3.2. Anh huong cua AgNPs 1én kha nang téi sinh choi cdy Tir linh
lan sau 4 va 8 tuan nudi cay. A: Cum chdi sau 4 tuan nudi cay; B: Cum choi
sau 8 tuan nudi cay; C: Hinh thai choi (Thude do: 2 cm).

80
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Hinh 3.3.3. Anh huong cia 2 mg/L AgNPs |én mot s0 hién tuong bat
thuong trong giai doan tai sinh chdi cdy T linh lan sau 8 tuan nuodi cay.
Bang 3.3.4. Ham lugng ethylene trong dia nui chy va enzyme chong Oxy
hoéa ctia cym chdi trén méi trudng c6 bd sung AgNPs sau 8 tudn nudi cy.

AgNPs (mg/L)  Ethylene (mg/L)  CAT (U/g) APX (U/g)

0 1,36ab 77,31e 0,29
1 1,45a 82,32d 1,11b
2 1,15¢ 101,51a 2,37a
3 1,32bc 88,09b 0,94c
4 1,44a 86,90c 0,40d

* Chir cai khac nhau cung mét cgt ghi nhén su khac biét véi y nghia thong ké p
<0,05 trong phép ths Duncan.
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CHUONG 4: KET LUAN VA KIEN NGHI

4.1. Két luan

AgNPs khir tring méi truong nudi cdy mé: B sung 4 mg/L
AgNPs vao moi trudng nudi cdy va giam mot nira ham luong agar (4
g/L) ¢6 hidu qua khir tring moi truong nudi cay va khéng can hap
tiét trung.

AgNPs va CuNPs khir triing mau cdy va sinh trieong tiép theo ciia
mau cdy: Mau 1a cdy Clc dugc khir tring véi 250 mg/L AgNPs
trong 15 -20 phdt ghi nhan ty 1¢ cam tng m seo tdi wu so véi khir
tring mau cdy véi 1.000 mg/L HgCl,. Trong khi d6, cic ngudn mau
cubng 14, cudng hoa va doan than cdy Thu hai duong khir tring véi
200 mg/L AgNPs hodc CuNPs c6 hiéu qua khir tring miu cdy va
cam tng tao phoi ti wu so voi cac chat khir tring khac. Ngoai ra, sb
luong phdi soma va sd phdi soma c6 hinh dang hai 14 mam cao nhat
duogc thu nhan véi khir tring mau cdy c6 ngudn gbe khir tring bang
AgNPs hoic CuNPs ciing nhu gia ting hoat tinh emzyme chong oxy
hda CAT va APX.

AgNPs trong giai doan tdi sinh choi: MAu gan chinh cua 14 cay
Ta linh lan nudi ciy trén moi truong bd sung 2 mg/L AgNPs ghi
nhan gia ting su tai sinh chdi va sinh trudng ctia cum chdi; giam hién
tuong thiy tinh thé, md seo & mép 14, hoai tir mau cdy, mau cdy va
moi truong hda nau; giam su tich liy ethylene va gia tang hoat tinh
emzyme chdng oxy hoa CAT va APX.

4.2. Kién nghi

Nghién ctru thém vai tro cia AgNPs va CuNPs trén nhiéu ciy
trong nudi ciy mo Khéc.

Nghién ciru vai tro cua CuNPs thay thé mudi dong trong mdi
truong nudi cay mo.
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