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MO DAU

Hiéu rd vé su ra hoa cua thuc vat cung cap mot nén tang ly thuyét hiru
ich dé phét trién cac phuong phap thich hop trong qua trinh nghién ciu sinh
ly, ting cudng ning suat va quyét dinh cac chién lugc chon tao giéng cay
trong. Nam bit dugc cac co ché va yéu té anh huong dén su ra hoa gép phan
Va0 Viéc t6i uu hoa thoi gian ra hoa, sé lugng hoa, qué trinh thu phan va tao
hat ¢ thuc vat.

Tuy nhién, su ra hoa trong tu nhién cua thuc vat thuong phu thuoc
theo muia va qué trinh nay ciing bi anh hudng dang ké boi nhiéu yéu t6 moi
truong khéac nhau. Trong hoan canh d6, cac phuong phép tiép can cong nghé
sinh hoc c6 thé gop phan khic phuc nhirng han ché nay. Hé thong ra hoa in
vitro duoc coi 1a mét cong cu thuan tién dé nghién ctu cam ang ra hoa, su
gia di cua hoa va sy phat trién cua cac co quan hoa. K§ thuat nay tao diéu
kién thuan lgi va dong nhat dé tim hiéu vé sinh 1y ra hoa bang céach kiém soat
anh huong cia cac yéu td nhu anh sang, nhiét do, cac chat diéu hoa sinh
truong thuc vat (PGRs) va khoang chat. Nghién ciru ra hoa in vitro c6 tiém
nang 16n trong cac chuong trinh nhan giéng cai tién cay tréng dua trén wu
diém 1a rt ngin va dong b thoi gian ra hoa. Hién tai, sy ra hoa in vitro chu
yéu duoc quan sat va md ta trong qua trinh vi nhan gidng mot sb loai cay
canh va cay rau.

Mat khac, Passiflora 1a chi 16n nhét trong ho Passifloraceae; trong do,
chanh day tim (Passiflora edulis Sims f. edulis) 1a mét trong nhirng loai mang
lai gia tri dang ké ca vé& mat thuong mai va dugc liu. O thoi diém hién tai,
dua trén nhirng bao cao da duogc xuét ban, chua c6 tai liéu nao ghi nhan vé
su ra hoa in vitro cua ciy chanh day tim. Hon nita, sy ra hoa in vitro khéng
phai 13 hién tugng phd bién & chi Passiflora, chi c6 su ra hoa ¢ cay P.
suberosa L. dugc ghi nhan trong diéu kién in vitro. Do d6, viéc nghién ctru
sy ra hoa in vitro mang lai ¥ nghia quan trong trong viéc tao nén tan dé tim

hiéu sdu hon su ra hoa trén chi nay. Vi vay, nghién ctru diéu khién ra hoa in



Vitro trén cdy chanh day tim 1a mot huéng nghién ctru can thiét va co tinh
g dung cao trén nhiéu phuong dién. Bén canh do, chanh day tim 14 loai co
hoa ludng tinh, dya trén co s dic tinh tu thu cta hoa thi viéc nghién ciru
vén dé tao qua in vitro co tinh kha thi cao.

Xuat phat tir nhitng van dé trén, dé tai “Nghién ctru anh huong cua
maot s6 yéu td dén qua trinh ra hoa va budc dau tao qua cua cay chanh day
tim (Passiflora edulis Sims f. edulis) nudi cay in vitro” mo ra mot huéng
nghién ctru méi va tiém nang trén déi tuong cay trong nay.

Muc tiéu ciia dé tai: Xac dinh duoc tac dong cua mot sé yéu té bao
gom PGR (axit gibberellic A3 - GAs, axit abscisic - ABA), mudi va nano
kim loai (bac nitrate - AgQNOs, cac hat nano bac - AgNPs, cac hat hano coban
- CoNPs), va polyamine (spermidine - Spd) dén sy sinh truong, ra hoa va
budce dau tao qua in vitro trén cay chanh day tim..

Péi twgng nghién cieu: DE tai tién hanh nghién ctu sy sinh truong,
ra hoa va budc dau tao qua cia cay chanh day tim (Passiflora edulis Sims f.
edulis) duéi anh hudng cua mot s6 yéu té bd sung trong méi trudng nudi ciy,
bao gom GAs, ABA, AgNO3, AgNPs, CoNPs va Spd trong diéu Kién in vitro.

Nhirng déng gép méi ciia luén an: (1) Nghién ciru da gop phan cai
thién dang ké hiéu qua tai sinh chdi va phat sinh SE cua cay chanh day tim.
(2) Cac két qua nghién ctru cung cap thong tin dang tin cay vé tac dong cua
cac yéu té nhu PGR, cac hat nano kim loai va PA dén su sinh truéng, ra hoa
va budc dau tao qua tir chdi chanh déy tim trong diéu kién in vitro. (3) Két
qua dé tai cung cap mét quy trinh c6 thé tham khao dé wng dung tao hoa va
qua in vitro dua trén tac dong AgNPs, tir d6 tao tién dé cho céc nghién ctu
tiép theo

Céu trac caa luan &n: Luan &n bao gdm 5 phan chinh: Phan Mé dau,
Chuong 1: Téng quan nghién cizu, Chuong 2: Néi dung, vat liéu va phirong
phap nghién cizu, Chuong 3: Két qud va thdo ludn va phan Két ludn va kién
ngh.



CHUONG 1 TONG QUAN NGHIEN CUU

1.1. Sw ra hoa va ra hoa in vitro é thuc vat
1.1.1. Y nghia ciia sw ra hoa va ra hoa in vitro ¢ thuc vt
1.1.2. Cac giai doan chinh cua su ra hoa ¢ thuc vt
1.1.3. Mgt sé con dwong ra hoa chii yéu ¢ thuc vit
1.1.4. Mgt sé mo hinh phét trién hoa ¢ thuec vit
1.2. Mot s6 yéu té anh hwong dén sw ra hoa & thuc vat
1.3. Mgt s6 nghién cieu ra hoa va tao qua in vitro
1.4. Khai quéat vé cay chanh day tim
1.4.1. Gigi thigu vé cay chanh day tim
1.4.2. Mgt sé nghién cieu trén cdy chanh day tim trong diéu kién in vitro
1.4.3. Sy ra hoa va tao qud trén cay chanh day tim

Déi véi chi Passiflora, hién twong ra hoa in vitro khdng phai 1a mot
hién tuong phd bién trong qué trinh nudi ciy. Theo cac bao c4o hién tai, sy
ra hoa in vitro chi dugc ghi nhan trén cay P. suberosa. Trong bao céo nay,
cay P. suberosa duoc nudi ciy trong vong 21 ngdy trén méi truong MS bd
sung 3% sucrose, glycine, vitamin va cytokinin da ra hoa in vitro. Nghién
clru ciing chi ra rang sy ra hoa in vitro phy thudc vao vi tri va nguon géc mau
cdy. Cac mau 14 va mau 16ng chi ra hoa néu ching c6 ngudn gbc gan cac
ngon; c&c mau cay cd ngudn gdc dudi dbt thir 5 chi tao ra cac chdi khong ra
hoa. B&n canh dé, hau hét cac hoa dugc hinh thanh in vitro déu thiéu nhi, chi
mot s6 hoa hoan chinh duoc tao ra. Nghién ctiu trén ciing cho thay rang cac
lodi P. caerulea, P. edulis Sims., P. foetida va P. trifasciata chi tao chdi
nhung khong ra hoa khi dwoc nudi cy trong didu kién in vitro tuong tw. Nhin
chung, trong linh vyuc ra hoa in vitro, cac nghién ctu trén chi Passiflora con
rat han ché. Dya trén cac bao céo ¢ thoi diém hién tai, chua c6 cong bd ndo
dugc ghi nhan cho sy ra hoa in vitro ddi véi loai chanh day tim (P. edulis
Sims f. edulis), mot trong nhirng loai cé gia tri thwong mai cao trong chi nay.
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CHUONG 2. NQI DUNG, VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. N§i dung nghién ciru
Ndi dung 1: Nghién ciu tao ngudn mau cy in vitro cay chanh day
tim.
Néi dung 2: Khao sat anh huang cia mot sb yéu té dén su ra hoa va
bude dau tao qua cta ciy chanh day tim trong diéu kién nudi cay in vitro.

NOI DUNG 1 NOI DUNG 2
TAO NGUON MAU CAY KHAO SAT SI’ RA HOA
IN VITRO IN VITRO
| Phat sinh chdi tir TCL [ RERS

l6ng than GHI
] ABA  GA Lk

5 Sy

Hotion mau — Bac va Coban 1 TAO

thich hop QUA

AgNO; AgNPs CoNPs IN
Phét sinh ph6i soma VITRO

tir mau céy la

— Polyamine
Spermidine Spermidine +

Hinh 2.1. So d6 thé hién khéi quat cac noi dung nghién ctru.
2.2. Vat liéu nghién cau
2.2.1. Vit ligu theec vt

Trong ndi dung 1, cac mau la va I6ng than cua cdy chanh day tim
(Passiflora edulis Sims f. edulis) 6 thang tui tai vuon wom ciia Vién Nghién
ctru Khoa hoc Tay Nguyén duoc sir dung 1am vat liéu ban dau. Trong noi
dung 2, cac chdi ngon cua cdy chanh day tim in vitro duoc sir dung dé b tri
cac thi nghiém ra hoa. Cac miu cdy trong tirng thi nghiém dugc mé ta cu thé

trong phan Phuong phéap nghién ciu.



2.2.2. Thiét bi, dung cu va hoa chat
2.2.3. Méi trwong nudi cay
2.3. Phuong phap nghién cau
2.3.1. Phwong phdp bé tri thi nghigm
2.3.1.1. Ngi dung 1: Nghién ci#u tao nguon mau cdy in vitro cay chanh day
tim
e Thinghiém 1: Nghién ctu tai sinh chdi tir cac mau cdy TCL tir 16ng
than ex vitro

Thi nghiém 1.1. Khao sat anh hudng caa vi tri 1ong than dén su cam
g chdi: Cac doan l6ng than ex vitro (1 cm) & vi tri 16ng tha 1 dén thi 5
(tinh tir ngon chdi) duoc cat theo chiéu ngang véi d6 day khoang 0,2 cm dé
tao ra c4c mau cay tTCL. Cac mau cay tTCL duoc nudi cay trong moi trudng
MS bé sung 1,5 mg/L BA va 1,0 mg/L NAA dé so sanh ti 1& cam ang choi.

Thi nghiém 1.2. Khao sat su cam wng chdi tir cac loai mau ciy TCL
I16ng than: Trong thi nghiém nay, cac doan 16ng than ex vitro ¢ vi tri 16ng thu
3 duoc sir dung lam ngudn mau ciy. Cac doan léng than (1 cm) dwoc cat
ngang thanh 5 mau tTCL hoic cit doc thanh 4 mau ITCL. Cac mau ciy duoc
nudi ciy trong méi trudng MS bd sung 1,5 mg/L BA; 1,0 mg/L NAA dé so
sanh hiéu qua cam ung choi.

Thi nghiém 1.3. Anh huong ciia AgNPs dén sy téi sinh chdi tir mau
cidy TCL: Tuong ty nhu thiét 1dp miu ciy ITCL, cac doan l6ng than co chiéu
dai 1 cm va duong kinh khoang 0,4 cm dugc cit doc thanh 4 mau, tién hanh
loai bo phdn md bén trong cia miu va chi giit lai cac 16p & bao bén ngoai
(d6 day khoang 0,1 cm) dé tao thanh mau cdy oTCL. Cac miu cdy ITCL va
0TCL dugc nudi cay trong méi truong MS bo sung 1,5 mg/L BA; 1,0 mg/L
NAA va AgNPs (0; 1,0; 3,0; 5,0 va 7,0 mg/L) & c4c nong do khac nhau dé
khao sat va cai thién hiéu qua cam tng chdi.
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e Thi nghiém 2: Nghién ctru su phat sinh phéi soma tir mau cay la ex
vitro cua cdy chanh day tim

Thi nghiém 2.1. Anh huéng cua 2,4-D va NAA dén sy phét sinh SE:
Mau cay l4 ex vitro (1,0 x 1,0 cm) dugc sir dung lam mau cay. Trong thi
nghiém nay, cac mau dugc nudi ciy trong méi trudng MS c6 chia 2,4-D (0;
1,0; 2,0; 3,0 v 4,0 mg/L) hodc NAA (0; 1,0; 2,0; 3,0 va 4,0 mg/L) d& khao
sat su cam ung SE.

Thi nghiém 2.2. Anh huong caa Auxin két hop véi AgNPs dén su phat
sinh SE: Dé nghién ciru tac dong cua AgNPs ddi véi su phat sinh SE, cac
mau 14 (1 x 1 cm) duoc nudi cdy trong moi trudng MS ¢6 bo sung PGRs
dugc nghién ctu trong thi nghiém trén va bd sung AgNPs & cac nong do
khéac nhau (0; 0,5; 1,0; 1,5; 2,0; 2,5 va 3,0 mg/L).

e Thi nghiém 3: Nghién ctzu nhan nhanh nguén mau ciy choi thich
hop: Tiép theo, cac chdi tai sinh tir ngudn mau cy & nghiém thirc ti uu duoc
khao sét & cac thi nghiém trude dugc chon va duoc chuyén sang méi truong
nudi cay dé tién hanh nhan nhanh choi. Cac chdi c6 chiéu dai khoang 1 cm
dugc thu nhan va nudi ciy trong méi trudng MS ¢ b sung ¢b dinh 1,0 mg/L
meta-Topolin (mT) va AgNPs & cac néng d6 khac nhau (0; 1,0; 3,0; 5,0 va
7,0 mg/L).
2.3.1.2. Ngi dung 2: Khdo sat anh huong cia mét sé yéu to den qué trinh ra
hoa va bude dau tao qud Cia cdy chanh ddy tim trong diéu kién nudi cay in
vitro

Vat ligu thi nghiém: Chdi chanh day (tir qua trinh tai sinh thich hop
dugc khao sat phia trén) dugce nhan 1én trong méi truong ti wu duoc khao
sat & Noi dung 1. C4c choi sau khi tai sinh duoc chuyén sang méi truong MS
bé sung 2,5 mg/L IBA dé kich thich tao ré trong vong 60 ngay. Ngon choi
(tix c&c choi da hinh thanh ré) véi chiéu cao khoang 1,5 cm (bao gém 1 ngon
va 3 14) duogc str dung 1am ngudn mau cdy cho cac thi nghiém ra hoa va tao
qua in vitro (Hinh 2.5).
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Hinh 2.5. So dd md ta cac giai doan b tri thi nghiém nghién ctru sy ra hoa
in vitro ctia cay chanh day tim.

e Thinghiém 1. Khao sat anh huong cua PGR ngoai sinh dén qué trinh
ra hoa va tao qua in vitro

Thi nghi¢m 1.1. Khao st anh huéng cia GAs dén su sinh truong, ra
hoa va tao qua in vitro: Chdi chanh day in vitro cao khoang 1,5 cm duoc
chuyén sang méi truong MS co ban chira 30 g/L sucrose va 8 g/L agar va bd
sung cac néng d6 GAs (0; 1,0; 1,5; 2,0; 3,0 mg/L). Sau khi moi truong MS
co ban duoc hap khir tring, GAs s& duoc loc qua mang loc khir tring va b
sung lanh vao mai trudng nudi cay trong ti ciy vo tring.

Thi nghiém 1.2. Khao st anh huong ciia ABA dén sy sinh truong, ra
hoa va tao qua in vitro: Chdi chanh day in vitro cao khoang 1,5 dugc chuyén
sang mdi trudng MS co ban chia 30 g/L sucrose va 8 g/L agar va bé sung
ABA ¢ céc ndng do khac nhau (0; 1,0; 1,5; 2,0; 3,0 mg/L).



e Thi nghiém 2. Khao st anh huéng cua bac va coban dén su sinh
trudng, ra hoa va tao qua in vitro

Thi nghiém 2.1. Khao sat anh huong cia AgNO; dén sy sinh truong,
ra hoa va tao qua in vitro: Cac ngon chdi c6 chiéu dai khoang 1,5 cm duoc
nudi cy trong méi trudng MS co ban, 30 g/L sucrose va 8 g/L agar va b
sung AgNO; (0; 1,0; 3,0; 5,0; 7,0; va 9,0 mg/L) tai cac ndng d6 khac nhau
dé khao sét sy ra hoa in vitro.

Thi nghiém 2.2. Khao sét anh huong ciia AgNPs dén su sinh truong,
ra hoa va tao qua in vitro: Cac ngon chdi c6 chiéu dai khoang 1,5 cm dugc
nudi cdy trong méi truong MS co ban c6 bd sung AgNPs & cac ndng do khac
nhau (0; 1,0; 3,0; 5,0; 7,0; va 9,0 mg/L). Cac nghiém thirc khong bd sung
AgNPs duoc sir dung lam d6i ching.

Thi nghiém 2.3. Khao sat sy anh huéng cia CoNPs dén sy sinh truong,
ra hoa va tao qua in vitro: Cac ngon chdi c6 chiéu dai khoang 1,5 cm duogc
chuyén sang méi truong MS co ban hoic MS loai bé thanh phan mudi CoCls,
c6 chtra 30 g/L sucrose va 8 g/L agar va bd sung CoNPs & céc nong do khac
nhau (0; 0,1; 0,2; 0,3; 0,4 va 0,5 mg/L) dé khao sét su sinh truéng va ra hoa
in vitro.

e Thi nghiém 3. Khao sat anh huong cia polyamine dén su sinh
trudng, ra hoa va tao qua in vitro

Thi nghiém 3.1. Khao sat anh huong caa spermidine (Spd) don 1é dén
su sinh trudng, ra hoa va tao qua in vitro: Cac chdi ngon chanh day in vitro
cao khoang 1,5 cm duogc chuyén sang mdi trudng MS bé sung cac néng do
Spd (0; 0,05; 0,1; 0,2; 0,3 mM) dé khao sét su ra hoa in vitro. Sau khi mdi
truong MS co ban dugc hip khir tring, Spd s& duoc loc qua mang loc khir
triing va bo sung lanh vao méi trudng nudi cdy trong ti cdy vo trang.

Thi nghiém 3.2. Khao sat anh huong caa spermidine két hop dén su
sinh trudng, ra hoa va tao qua in vitro: Tuong tu Vi thi nghiém trudc, cac



chdi ngon chanh day in vitro cao khoang 1,5 cm dwoc nudi cay trong moi
truong MS bd sung cac nong do Spd (0; 0,05; 0,1; 0,2; 0,3 mM) két hop véi
cac yéu t thich hop duoc khao sat & thi nghiém phia trén dé ting cuong su
ra hoa in vitro.

e B4 tri va ghi nhan su ra hoa va tao qua in vitro

Ddi vai cac thi nghiém ra hoa: M&i binh cdy 1 mau chdi. Mdi nghiém
thire duoc tién hanh véi 60 binh nudi cy va lap lai 3 lan.

Dic diém ra hoa va tao qua trong qua trinh nay dugc giai phu va quan
sat theo cac giai doan phét trién. Cac dic diém ra hoa va tao qua cua cay
chanh day tim 2 nim tudi ngoai ty nhién dugc dung dé so sanh vai cac cay
trong didu kién in vitro. Theo ddi va ghi nhan sy tao qua ddi véi cac choi
trong cac nghiém thirc ¢6 su hinh thanh hoa in vitro.

2.3.2. Mgt s6 phwong phdp va kj thugdt ding trong nghién cru
2.3.2.1. Thu nhdn va ddanh gid mét sé chi tiéu theo déi trong dé tai
2.3.2.2. Dinh luwong hormone ngi sinh

Ham lugng axit gibberellic (GAS), axit abscisic (ABA) va melatonin
ctia chdi dugc xac dinh bang phuong phap HPLC sau 60 ngay nudi cay.
2.3.2.3. Dinh luong ethylene

Phuong phép sac ky khi voi dau do ion hda ngon lira dugc sir dung dé
dinh lwong khi ethylene tich luy trong binh sau 60 ngay nudi cay.
2.3.2.4. Quan sat hinh thai giai phdu

Nhiing bién ddi té bao hoc trong qua trinh tao chdi va tao hoa in vitro
dugc theo ddi bang phuong phap giai phiu. Viéc quan st mau duogc tién
hanh trén kinh hién vi quang hoc vai thi kinh 10x, va vat kinh 10x va 40x.
2.3.2.5. Phan tich va xi Iy sé liéu

S4 liéu thu duge tir céc thi nghiém dugc phéan tich béng phﬁn mém
thng ké SPSS 26.0 vé6i cac phép thir phi hop véi ting thi nghiém véi mirc
¥ nghia p < 0,05. Str dung phan mém Microsoft excel 2019 dé v& db thi va

biéu dién cac két qua thong ke.
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CHUONG 3. KET QUA VA THAO LUAN
3.1. Néi dung 1: Nghién ciru tao ngudn mau cay cay chanh day tim
3.1.1. Nghién ciru tai sinh chéi tir cac mdu cdy TCL 16ng than ex vitro

Nhin chung, d6i véi mau cdy TCL tir 16ng than ex vitro, sy cam &ng
chdi tbi wu (70,37%) duoc quan sat tai cac mau ciy tai vi tri 16ng than thir 3.
Ti 1é cam g chdi cua mau cay tTCL va ITCL tai vi tri 16ng thi 3 khac biét
khong dang ké; tuy nhién, s chdi & mau cdy ITCL cao hon dang ké so voi
mau ciy tTCL. Cac mau cdy oTCL cho ti 1 tai sinh chdi cao hon so véi mau
ciy ITCL. Viéc bé sung AgNPs ¢ ndng do thich hop trong méi truong nudi
ciy ciing cai thién dang ké hiéu qua tai sinh chdi cua mau ciy ITCL (5,0
mg/L AgNPs) va oTCL (3,0 mg/L AgNPs) tir cac 16ng than ex vitro.

3.1.2. Nghién ci#u phéat sinh phoi soma tir mdu cay 14 ex vitro

Viéc bo sung AgNPs o tat ca cac nong do thi nghiém cho ti 18 phét
sinh SE va s6 lugng phéi trén mau ciy cao hon so vé6i ddi ching. Trong do,
moi trudng nudi cdy bd sung két hop 2,0 mg/L 2,4-D va 2,0 mg/L AgNPs
cho ti 16 cam &ng SE (92,59%) va s6 phdi trén mau (31,67 phdi) tdi uu. Ngoai
ra, sy hinh thanh mé seo sinh phoi va SE dugc quan sat thiy trén méi truong
b6 sung AgNPs rd rang hon so véi méi truong d6i ching sau 15 ngay, 30
ngay, va 75 ngay. Ngoai ra, cac nghiém thuc thir nghiém déu cho thay kha
nang hinh thanh cdy con sau 120 ngay nudi cay. Viéc bd sung 2,0 mg/L 2,4-
D két hop véi cac ndng d6 ciia AgNPs déu cho sb cay con hinh thanh tir phoi
cao hon dang ké so véi viéc bd sung don 1é 2,4-D. Trong d6, bd sung 2,0
mg/L 2,4-D két hop véi 2,0 mg/L AgNPs cho sé lwong cay con hinh thanh
cao nhit (6,67 cay/mau).

Dua trén hiéu qua tai sinh thyc vat c6 thé thay rang su tai sinh choi
tir cAc mau cdy oTCL cho hiéu qua cao hon so véi su phét sinh SE vé sb
lwong MAau tao thanh ciing nhu thoi gian trung binh cua qué trinh nudi cay.
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Ddi véi mau cdy oTCL, sé chdi tai sinh trung binh sau 60 ngay nudi cay Ia
15,33 chdi/mau; trong khi s6 phdi hinh thanh tir mau manh 14 1a trung binh
6,67 cay con tir phoi duoc tao thanh sau 120 ngay nudi ciy. Vi vay, cac choi
tai sinh tir mau cdy oTCL duoc lya chon 1am nguon mau khoi dau cho cac
thi nghiém sau.

3.1.3. Anh hwong ciia AgNPs dén qua trinh nhan nhanh chai

Két qua cho thay viéc b6 sung AgNPs trong mdi trudng nudi ciy da
tang cuong dang ké hiéu qua nhan chdi. Nghiém thic bd sung 5,0 mg/L
AgNPs cho sb lwong chdi (13,67 chdi/mau) va chiéu cao chdi (4,43 cm) cao
nhét. Hon nita, viéc b sung AgNPs trong méi truong nudi cay ciing lam ting
dang ké chi s6 SPAD ¢ 14 (33,93) so vai ddi chimng (22,18).

3.2. Néi dung 2: Khio sat anh huéng ciia mot sé6 yéu té dén qua trinh ra
hoa va buée diu tao qua ciia ciy chanh day tim trong diéu kién nudi cay
in vitro

3.2.1. Anh hwéng ciia mgt s6 PGR ngogi sinh dén qué trinh ra hoa in vitro

3.2.1.1. Anh huong cia GAs dén su sinh trieong va ra hoa in vitro

Trong nghién ciru nay, két qua ban dau cho thay sy cam tng ra hoa
in vitro ¢ cdy chanh day tim khong dugc ghi nhan trong méi trudng b sung
GA; don 1é trong gigi han caa thi nghiém.
3.2.1.2. Anh hwong ciia ABA dén s sinh trirong va ra hoa in vitro

Nhin chung, két qua ban dau cho thay su sinh truéng caa cac choi
suy giam trong méi truong bd sung ABA, nhung khong gay ra su ra hoa in
vitro ddi voi cay chanh day tim trong gidi han cia thi nghiem.

3.2.2. Anh hwéng ciia Bac va Coban dén qua trinh ra hoa va tgo qud in
vitro

3.2.2.1. Anh hwong ciia AgNO; dén su sinh trweong va ra hoa in vitro
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Cac két qua ban dau cho thdy su cam @ng ra hoa in vitro ¢ cay chanh
day tim khong duoc ghi nhan trong méi trudng bd sung AgNO; don 16 tai
cac nong do thi nghiém.
3.2.2.2. Anh hwong ciia AgNPs dén si sinh trweéng va ra hoa in vitro

Sau 60 ngay nudi cay, su sinh truang cia cac chdi chanh day tim duoc
tang cuong dang ké trong méi trudng nudi cay bd sung AgNPs tai nong do
thich hop. Chiéu cao chdi cao nhat (7,50 cm) dugc ghi nhan ¢ nong d6 7,0
mg/L AgNPs va cao hon dang ké so vai dbi chang (2,07 cm). Nghiém thic
b sung 3,0 mg/L AgNPs lam ting dang ké sb 1a (13,33 l&/chdi) va chi sb
SPAD (30,12) so véi di chung (6,67 1a/chdi va 27,12; tuong tng). Tuy
nhién, chi s6 SPAD giam dang ké khi ting nong do AgNPs bo sung Ién 7,0

va 9,0 mg/L so véi ddi chung (Bang 3.6).
Bdng 3.6. Anh hudng cia AgNPs dén sy sinh truéng va ra hoa in vitro cua
choi sau 60 ngay nudi cay.

AgNPs  Chiéu cao chdi S 1 SPAD Tilérahoa S6 nu hoa
(mg/L) (cm) [choi (%) [choi
0 2,07¢ 6,67¢ 27,120¢ 0,00¢ -
1,0 3,50¢ 10,67¢ 28,40% 0,00¢ -
3,0 7,232 13,33%® 30,122 11,58¢ 0,67%
5,0 6,27¢ 10,67¢ 25,68 23,60° 1,00°
7,0 7,502 12,00 24,734 51,722 2,332
9,0 6,77° 14,672 24,00¢ 38,20P 1,33°

* Trong cung mot cot, cdc gia tri trung binh theo sau boi cung mot ky tw (a, b,...)
thé hién sy khdc biét khong co y nghia thong ké ¢ p <0,05 (Duncan’s test).
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Mt khéc, su ra hoa in vitro da duoc quan sat thiy ¢ cac chdi duoc
nudi cay trong méi truong b sung tir 3,0 dén 9,0 mg/L AgNPs Véi ti 1¢ ra
hoa dao dong tir 11,58% dén 51,72% sau 60 ngay nudi cdy (Bang 3.6, Hinh
3.14A). Trong d6, cac chdi dwoc nudi cay trong méi truong bd sung 7,0 mg/L
AgNPs cho ti Ié ra hoa (51,72%) va s6 hoa (2,33 hoa/chdi) cao nhat. Ti 1¢ ra
hoa va sé hoa giam dang ké khi ting nong do AgNPs bd sung trong mdi
truong nudi cay 1én 9,0 mg/L (38,20% va 1,33 hoa/chéi, twong tng).

Ngoai ra, cac chdi dugc nudi ciy trong mdi truong b sung 7,0 mg/L
AgNPs cho thdy ham lugng GAs (94,146 pg/g) va ABA (1,498 ug/g) noi
sinh thdp hon dang ké so vé6i d6i ching (141,354 pg/g va 2,006 pg/g, twong
ng) sau 60 ngay nudi cay. Trong nghién ctru nay, ham lugng Melatonin
trong cac chdi dugc nudi cay trong nghiém thie bé sung 7,0 mg/L AgNPs
(0,229 pg/g) ciing thap hon dang ké so vai ddi chimg (0,383 pg/g) (Hinh
3.14B).

Ngoai ra, ham luong ethylene trong binh nudi cdy tai nghiém thirc
b sung 7,0 mg/L AgNPs (0,1262 ppm) ciing cao hon so véi nghiém thirc
khong bd sung AgNPs (0,0696 ppm) (Hinh 3.14B). Tuy nhién, su tich tu
ethylene cao hon c6 thé la do nong d6 cao cua AgNPs bd sung va giai doan
sinh Iy ctia thuc vat. Do d6, sy tich tu ethylene va tac dong cua ching ddi véi
su ra hoa ddi véi cay chanh day tim can dugc khao sat 1am rd trong nhiing
nghién curu tiép theo. Mit khéc, két qua quan sat cho thay cac chdi hoa duoc
cam ng tai vi tri dudi nach 14 o cac dbt gan vai ngon chéi. O chdi khong
cam ung ra hoa, cac chdi sinh dudng thuong duoc hinh thanh phét trién &
cac d6t than (Hinh 3.15). Tai thoi diém sau 40 - 45 ngay nudi cay trong diéu
kién in vitro, két qua giai phiu cho thay su chuyén doi tir chéi sinh dudng
sang chdi hoa trong mdi truong nudi cdy bd sung 7,0 mg/L AgNPs. Céc chdi
hoa c6 dinh sinh trudng mé rong, phinh to 1én theo dang hinh vom va hinh
thanh so khai hoa (Hinh 3.17).



0 mg/L AgNPs 0 mg/L AgNPs
07 mg/L AgNPs 07 mg/L AgNPs
D 200 - o 3 7
g2 * = "
2 4
100 4
1 -
*
0 o | N
GAs ABA Melatonin
0 mg/L AgNPs 141.354 0 mg/L AgNPs 2.006 0.383
7 mg/L AgNPs 94.146 7 mg/L AgNPs 1.498 0.229
T 015 1 0.1262
Q.
0.10 4
0.05 -
0.00
0 mg/L AgNPs 7 mg/L AgNPs
B |Hém Iwong ethylene (ppm) 0.0696 0.1262

Hinh 3.14. Anh huong cuia AgNPs dén sy ra hoa in vitro, su thay dbi
hormone ndi sinh va su tich luy ethylene ciia chdi sau 60 ngay nudi cay. A.
Su ra hoa in vitro trong méi truong bd sung AgNPs & cac nong d6 khac nhau
(Thude: 1 cm). B. Ham luong GAs, ABA, melatonin ctia chdi va ham luong
ethylene tich luy trong binh nudi ciy & nghiém thirc bd sung 7,0 mg/L AgNPs
va ddi ching.



Hinh 3.15. Sy hinh thanh va phat trién caa chdi hoa in vitro trong méi trudng
bé sung 7,0 mg/L AgNPs. A. Vi tri hinh thanh cac chdi hoa in vitro. B. Choi
sinh dudng phat trién khi chdi hoa khong hinh thanh. C. Sy hinh thanh choi
hoa & ngon chdi sau 45 ngay nudi cay. D. va E. Sy hinh thanh chdi hoa ¢ dét
than sau 45 ngay nudi cay (1 - vi tri than, 2 - vi tri vay, 3 - vi tri I4, 4 - vj tri
chéi sinh dudng, 5 - vi tri chdi hoa). (Thudc 1 cm). (Miii tén dé chi vi tri cua
chéi hoa).

Hinh 3.17. Giai phau chdi hoa tir chdi in vitro nudi cay trong méi truong bo
sung 7,0 mg/L AgNPs sau 45 ngay nudi cay. A. Choi hoa. B. Ving mo phan
sinh m¢ rong cua so khoi hoa. C. Vung mo hinh thanh tua cuon (Thudc: 40
um).
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Két qua ciing cho thay ti Ié ng hoa (23,28 - 100%) dwoc quan sat
thdy trong cac nghiém thirc bé sung AgNPs tai ngay nudi ciy tha 70. Ti 1é
nd hoa cao nhét (100%) duoc ghi nhan & nghiém thic bd sung 7,0 mg/L
AgNPs; tuy nhién, khi nong 6 AgNPs tang 1én 9,0 mg/L, ti I¢ nd hoa giam
manh (63,14%). Ngoai ra, nhirng hoa c6 dudng kinh I6n nhat (3,43 cm) ciing
dugc quan sét thay trong nghiém thuc bd sung 7,0 mg/L AgNPs (Hinh 3.18).

mTilé n& hoa (%) ™Buwdéng kinh hoa (cm)
100a

ol

o

o
o

50

Tilé no hoa (%)

Dwong kinh hoa (cm)

Oe 0d Oe 0d

Hmh 3.18. Anh huong ciia AgNPs dén sy né hoa in vitro sau 70 ngay nuoi
céy. A. Ti I€ n¢ hoa va dudng kinh hoa trong moi truong nuoi Cay bé sung
cac nong do AgNPs khac nhau. B. Sy ng hoa trong méi truong bo sung 7,0
mg/L AgNPs (thudc: 1 cm).

Mat khac, Khi so sanh véi nu hoa ngoai tu nhién tir cdy 2 nam tudi cho
thy rang, nu hoa in vitro c6 kich thudc nhé, cac 1a dai bao quanh mong hon.
Ngoai ra, da sé hoa in vitro thuong khuyét thiéu cac 14 bic hoic cac 14 bic
rung trong qué trinh phat trién cta nu hoa (Hinh 3.19). Mot s6 chwong trinh
phét trién & thuc vat duoc quy nghiém ngat c6 thé bi ton hai bai cac dot bién
hozc do tin hiéu méi trudng. Do d6, hién twong ghi nhan trén day can duoc
tiép tuc 1am rd & céc nghién cuu tiép theo.
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A B

Hinh 3.19. Pic diém cua ny hoa ngoai ty nhién va ny hoa i(] vitro. A. Nu
hoa ngoai ty nhién tir cay 2 ndm tudi. B. Nu hoa in vitro tir ch6i ngon sau 60
ngay nudi cay trong moi truong bo sung 7,0 mg/L AgNPs. (Thudce: 1 cm).

Hoa ngoai tw nhién Hoa in vitro

Hinh 3.20. Mt s6 déc diém cua hoa chanh day ngoai ty nhién tir cdy 2 nam
tuoi va hoa tir choi in vitro (Thudc: 1 cm).
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Ngoai ra, khi so sanh céc hoa in vitro va hoa ngoai tu nhién cho thay
nhiéu dic diém khac biét. Cac hoa in vitro co kich thudc nhé hon, dong thoi
mét sb hoa in vitro ¢é nhimg dac diém bét thuong so véi hoa ngoai ty nhién.
Mot s6 dic diém sai khac dién hinh nhu sy it di ctia cac hat phan, sy tiéu bién
cuia canh hoa, sy thiéu di mot voi nhuy hoic sy teo top cua cac nhi hoa (Hinh
3.20).
3.2.2.3. Anh hwong ciia AgNPs dén su tao qud in vitro

Két qua ghi nhan cho thdy rang hau hét cac hoa in vitro c¢é cac co
quan sinh san nhu bau nhuy, voi nhuy va bao phan c¢6 kha niang thy phan va
hinh thanh qua non sau 90 ngay nudi cy (Hinh 3.21). Nhiing hoa c6 nhiing
bat thuong vé nhi thuong khéng cé kha ning tao qua in vitro. Nhitng hoa
khong tao qua cd dau hiéu héo sau khi né khoang 10 ngay no hoa (Hinh
3.21B). Ti Ié tao qua & nghiém thirc sir dung AgNPs & nong do thich hop cao
hon dang ké so voi dbi chung. Trong d6, nghiém thic sir dung 7,0 mg/L
AgNPs cho ti I& tao qua (56,67%), s qua (1,67 qua) va duong kinh qua (1,13
cm) cao nhat (Bang 3.7).

Bding 3.7. Anh husng cia AgNPs dén qua trinh tao qua in vitro sau 90 ngay
nudi cay.

AgNPs Ti lé tao qua S6 qua Puong kinh qua
(mg/L) (%) /choi (cm)
0 0,00%" 0,00° 0,001
1,0 0,00¢ 0,00° 0,001
3,0 20,09¢ 1,000 0,07°
5,0 35,82° 1,00 0,77
7,0 56,79 1,672 1,132
9,0 33,53 1,000 0,83

* Trong cung mot cot, cdc gia tri trung binh theo sau boi cung mot ky tw (a, b,...)
thé hién sy khdc biét khong co y nghia thong ké ¢ p <0,05 (Duncan’s test).
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AgNPs. A. Hoa in vitro c6 day da nhi va nhuy. B. Hoa khéng tao qua héo

sau khi no 10 ngay. C. Qua non hinh thanh sau 20 ngay hoa n¢ (Thudc: 1
cm). (Miii tén do chi vi tri cua hoa, miii tén xanh chi vi tri cua qud).
3.2.2.4. Anh hwong ciia CoNPs dén su sinh trieong va ra hoa in vitro

Trong nghién cttu ndy, cac chdi chanh day tim khong ra hoa in vitro
trong moi trudng bd sung CoNPs tai cac ndng do thi nghiém.
3.2.3. Anh hwong ciia Spermidine dén sw sinh trwéng, ra hoa va tgo qud
in vitro

Két qua ghi nhan cho thay rang, chiéu cao chéi dugc cai thién dang

ké trong méi truong bd sung Spd sau 90 ngay nudi cdy. Cu thé, bd sung Spd
& ndng do tir 0,05 - 0,2 mM cho chiéu cao chdi (5,77 - 8,87 cm) cao hon dang
ké so vai nghiém thirc dbi chimng (5,13 cm). Sé 14 trén chdi cao nhat (10,33
1&/chdi) dugc ghi nhan trong méi trudng bo sung 0,1 mM Spd. Ngoai ra, két
qué ciing cho thay chi s6 SPAD ting déng ké trong méi truong bo sung 0,1
mM va 0,2 mM Spd (33,75 va 32,94; twong tng). Tuy nhién, khi ting ndng
d6 Spd Ién 0,3 mM, két qua ghi nhan mot su sut giam dang ké ca vé chiéu
cao cua chdi va chi s6 SPAD & 4.
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Trong céc thi nghiém trudc, sy ra hoa in vitro ¢ chanh day tim dugc
ghi nhan t6i uu trong méi truong b sung 7,0 mg/L AgNPs. Trong thi nghiém
nay, cac ndng do Spd khéc nhau s& dwoc bd sung két hop véi 7,0 mg/L
AgNPs dé khao sat sy ra hoa in vitro. Két qua cho thay rang, méi truong nudi
ciy bo sung két hop Spd va AgNPs tac dong dang ké dén sy sinh truong va
ra hoa in vitro ¢ cay chanh day tim. Sau 90 ngay nudi cay, chiéu cao chdi
dugc ting cudong dang ké trong méi trudong bo sung Spd tai cac ndng do khac
nhau. Chiéu cao chdi cao nhét (9,17 cm) duoc ghi nhan tai nghiém thic b
sung 0,3 mM Spd. Cac nghiém thirc bd sung 0,05 va 0,1 mM cho s6 14 trén
chdi cao (13,67 va 14,33 l&/chdi, trong tng). Tuy nhién, khi ting nong do
Spd I18n 0,2 va 0,3 mM, s6 l4 trén chdi giam dang ké (8,00 va 8,33 choi/mau,
tuong wng). Mat khéc, su ra hoa in vitro chi duoc ghi nhan di véi cac choi
trong moi truong bo sung két hop 0,05 mM Spd va 7,0 mg/L AgNPs sau 90
ngay nudi ciy (v&i 17,78% s chdi ra hoa va 1,33 nu hoa trén choi). Cac
nghiém thtic bd sung két hop véi nong do Spd tir 0,1 - 0,3 mM khéng ghi
nhan sy ra hoa trong thoi gian khao sat (Bang 3.11).

Bdng 3.11. Anh huéng ciia Spd trong moi truang bo sung AgNPs dén sy ra
hoa in vitro sau 90 ngay nubi cay.

AgNPs  Spd  Chiéu cao choi Tilérahoa  Sényhoa

S6 14 /chdi

(mg/L)  (mM) (cm) (%) /choi
0,05 8,03 13,672 17,78 1,33
0,1 7,90 14,332 0,00 -
7,0
0,2 7,77 8,00° 0,00 -
0,3 9,172 8,33 0,00 -

* Trong cung mot cot, cdc gia tri trung binh theo sau boi cung mot ky tir (a, b, ...)
thé hién s khdc biét khong ¢ y nghia thong ké ¢ p <0,05 (Tukey'’s test).
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Mt khac, quan sat mot s6 chdi trong maéi truong bd sung 0,05 mM
Spd va 7,0 mg/L AgNPs cho thiy c6 su xuit hién cua céc tua cudn sau 60
ngay nudi cay. Pay ciing 1a vi tri xuat hién dong thoi ciia cac md phan sinh
hoa in vitro (Hinh 3.29, 3.31).

Hinh 3.29. Hinh anh giai phau ctia choi hoa cam (ing tir chdi in vitro sau 65
ngay nudi cay. A va B. Chdi sinh dudng. C - F. So khai hoa (Thudc: 40 um).

Hinh 3.31. Sy hinh thanh chdi hoa cua cdy chanh déy tim & diéu kién tu
nhién va in vitro. Ngon (A) va dot than (B, C) chira choi hoa cua cay ngoai
tu nhién. Ngon (D) va dot than (E, F) chira choi hoa cua cay in vitro. (Thudc:
1 mm).
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Déi véi su tao qua in vitro, két qua ghi nhan cho thiy rang hau hét
céc ¢o cac co quan sinh san nhu bau nhyy, voi nhuy va bao phan c6 kha ning
hinh thanh qua non (Hinh 3.32). Cac hoa hinh thanh c6 kha nang tao qua in
vitro (64,45%) va dat trung binh 1,33 qua/chdi sau 120 ngay nudi cay. Khi
s0 sanh véi viéc bo sung 7,0 mg/L AgNPs don 1&, viéc bo sung Spd két hop
véi AgNPs cho thay sy sinh truong chdi tét hon so véi bo sung riéng 1é
AgNPs. Tuy nhién, viéc bd sung két hop véi Spd 1am cham qua trinh ra hoa
s0 véi b sung AgNPs riéng lé.

100 - 4 -
2,33
51,72* 133
50 - 2 - '
17,78
0 0
Ti 18 ra hoa (%) S8 hoa/chdi
M 7,0 mg/L AgNPs B 7,0 mg/L AgNPs
m 7,0 mg/L AgNPs + 0,05 mM Spd ® 7,0 mg/L AgNPs + 0,05 mM Spd
100 - 4 -
64,45
56,79 1,67
1,33
50 A 2
0 0
Ti 18 tao qua (%) 56 qua/chdi

Hinh 3.32. So sanh sy ra hoa va tao qua in vitro cﬁa'chéi chanh day tim trong
moi truong bo sung 7,0 mg/L AgNPs riéng I¢é va két hgp véi 0,05 mM Spd.

Két qua trong nghién ctiu hién tai budc dau ghi nhan su tri hodn ra hoa
trong mdi truong bd cac ndng d6 Spm don 1¢ va két hop véi AgNPs. Tuy
nhién, co ché chinh x4c va twong tac cua AgNPs véi Spd trong qué trinh nay
can duoc lam rd trong cac nghién cuu tiép theo.
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KET LUAN VA KIEN NGHI
Két luan
Ngi dung 1: Nghién citu tgo nguon mdu cdy in vitro cy chanh day tim.

Ngudn mau cay tir qua trinh phat sinh chdi t6i wu hon ngudn mau tir
qud trinh phéat sinh SE dua trén hiéu qua tai sinh.

Hiéu qua tai sinh chdi téi uvu duoc ghi nhan tir cac mau ciy oTCL tai
I6ng than thir 3 trong moi truong MS bo sung 1,5 mg/L BA; 1,0 mg/L NAA
va 3,0 mg/L AgNPs.

Mbi truong MS bd sung 1 mg/L mT va 3 mg/L AgNPs thich hop dé
nhan nhanh chdi.

Ngi dung 2: Khdo sét anh hwéng ciia mgt sé yéu té dén sw ra hoa va buéc
ddu tao qud ciia cdy chanh ddy tim trong diéu kién in vitro.

Tai ndng d6 thich hop, GAs tang cudng kha niang sinh truéng ciaia chéi,
trong khi ABA 1am giam sinh truéng cua chdi tai tit ca cac ndng do bd sung.
Mbi truong bo sung don 16 ABA hoidc GAs tai cac ndng do thi nghiém khong
kich thich sy ra hoa ciia chdi chanh day tim trong diéu kién in vitro.

Bac & dang NPs kich thich su ra hoa tir cac chdi cua cay chanh day
tim, trong khi & dang AgNO; khong gay cam 1rng ra hoa trong giGi han cua
nghién ctu. Ti 18 ra hoa dao dong tir 11,67% dén 51,67% sau 60 ngay nudi
cdy. Kha ning ra hoa va tao qua in vitro phu thugc dang ké vao nong do
AgNPs b sung. Mot sé hoa in vitro mang cac dic diém cau tric khac biét
S0 Vi cau tric hoa ngoai tu nhién. Di vai CoNPs, cac chdi khong ra hoa &
tat ca nong do thi nghiém sau 60 ngay nudi cay.

Sy ra hoa in vitro khong dugc ghi nhan ddi vai cac chdi trong moi

truong bd sung Spd don 1¢ tai cac ndng do thi nghiém. Céc chdi cham ra hoa,
ti 1 ra hoa va sb hoa giam trong méi trudng b sung Spd két hop voi AgNPs
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S0 Vi viéc bo sung AgNPs don 1¢. Viéc bo sung két hop voi Spd cho cau
trdc cum hoa gan véi cau tric cum hoa ngoai tu nhién.

Kién nghi

Trong khudn khé vé pham vi va gigi han nghién ciu nhat dinh, dé c6
thé nghién ctiu sau, hoan chinh va c6 kha nang @ng dung cao hon, mot s6
kién nghi duoc dé xuat nhu sau:

Tiép tuc nghién cau sy ra hoa va tao qua in vitro cua cay chanh day
tim tir ngudn mau cay tir SE.

Nghién ctru da chi ra duoc AgNPs ¢6 anh huéng tich cuc dén sy ra
hoa va tao qua in vitro; tuy nhién, dé lam rd duoc cac tac dong nay can tiép
tuc di sau nghién ctru vé sy bién doi dong hoc ciia cac hormone noi sinh va
dac biét la biéu hién cua céc gen lién quan.

Nghién ciru chi ding lai viéc ghi nhan budc dau tao qua in vitro cua
cdy chanh day tim. Do d6, cac nghién ctu tiép theo can dwoc thuc hién dé
hiéu rd hon vé cac dic diém sinh 1y ciing nhu cac yéu t6 anh huong dén qua
trinh nay.
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