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TOM TAT

Lua la mét trong cdc logi cdy lwong thuc phé bién nhat trén thé gioi, dac biét ¢ khu viee Chau
A. Trong do, giong Laa gao thom Séc Trang ST25 la giong Lua dat danh hiéu “Ggo ngon nhdt thé
gisi”. Hién nay, tinh hinh han hdn da va dang tré thanh méi de doa lén doi véi ngiroi ndng dan trén
toan cau. Nghién cizu tién hanh khdo sdt anh hiong ciia gibberellic acid ¢ cac nong dé khac nhau
(0; 0,1; 0,3 va 0,5 mg/L) Ién mét sé chi tiéu (sink trieong, sinh Ii, sinh hda) ciia giong Lia ST25 trong
diéu kién stress han trong diéu kién nudi cay in vitro. Két qua cho thdy, méi trwong nudi cdy cé bo
sung gibberellic acid 1am cdi thién quéa trinh ndy mam va sinh trweng cua giong Lda ST25. Trong
dé, méi trirong nudi cdy cd bé sung gibberellic acid 0,3 mg/L cdi thién ti 1 nay mam va kha néng
sinh trwéng cua cay Lla tot nhat.

Tar khoa: gibberrelic acid; sinh hda; stress han; in vitro; sinh Ii; Lua

1. Giéi thigu

Lla gao (Oryza sativa L.) 1a cay luong thuc quan trong va cé y nghia trong an ninh
lwong thuc (Hoang, 2016). Ngudn luong thuc chinh cung cip cho nhu ciu trong nudc va
xuat khau ¢ Viét Nam 1a LGa gao (Vietnam Food Association, 2021). Véi chat lwong gao
ngon, thoi gian sinh trudng ngan, ¢6 kha ning khang sau bénh cao... gidng Lla gao thom
Soc Trang ST25 duoc trao giai “Gao ngon nhat thé gisi” tai Phillippines va tiép tuc nhan
giai vao nam 2020 tai Mi (Hoang, 2021).

DPdng bang séng Ciru Long (PBSCL) d trai qua cac dot han han nghiém trong nhit
trong vong 100 ndm qua (Open Development Vietnam, 2020). Nguyén nhan la do mua kho
bi kéo dai vi bién ddi khi hau, din dén luong nudc tir dong chinh cua séng Mekong chay vé
ddng bang giam, hau qua 1a thiéu nudc ngot va tang do man (Nguyen & Degenhardt, 2021).

Cite this article as: Luong Thi Le Tho, Bui Thi Lan, Do Thi Tuyet Hoa, Pham Le Nhu Anh, Le Phuong Thoa,
& Luu Tang Phuc Khang (2023). Effects of gibberellic acid on growth performance of ST25 rice under in vitro
drought stress. Ho Chi Minh City University of Education Journal of Science, 20(12), 2139-2153.
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Bén canh do, tinh trang han kéo dai va d6 man ting (0,5-2 %o) lam giam ning suét Lua
(Espagne et al., 2021). Han héan lam ton thuong cac sic td quang hop, giam sy mé rong caa
|4, ti 1& trao di khi, hoat dong cua enzyme va do d6 1am giam tdc d6 quang hop dan dén
giam ning suit va sinh khéi cua thyuc vat (Hassan et al., 2020). Ngoai ra, khi bi stress han,
cay tao ra cé4c loai oxy phan tng (ROS), dan dén sy rdi loan chic ning mang do qua trinh
peroxy héa lipid (Franco, 2011). Vi thé, cac giai phap tng phd véi stress han 1a rat can thiét
trong canh t&c Lula.

Chit diéu hoa sinh trudng thuc vat gitip diéu hoa qua trinh sinh truong va phat trién
cua cdy. Trong d6, gibberellic acid (GAs) 1a thanh phan quan trong gitip ting chidu cao cua
cay nho thuc day hoat dong cua cac gene lién quan dén qua trinh gidn thanh té bao, kich
thich su sinh truong caa thuc vat (Omena-Garcia et al., 2019). Bén canh @6, GAz con gilp
tang trudng 14, kich thich su kéo dai té bao, kéo dai 16ng, kiém soét qua trinh sinh tong hop,
van chuyén, truyén tin hiéu. GAs cai thién ham luong diép luc, kich thuée khi khdng va qua
trinh tu hay caa luc lap, cing cb thanh té bao, giam stress oxy hoa va tich tu chat thim thau,
nho d6 cay chdng chiu véi cac stress do méi truong tao ra (Bui, 2002). GAs ¢6 kha ning cai
thién sy phat trién cua cay trong dudi tic dong cua stress bang cach ting ham luong proline
va thuc day su hoat dong cua cac enzyme chdng oxy hoéa (Simova-Stoilova, 2008).

Anh huéng cua GAs 1én sy sinh truéng cia gidng lda ST25 (Oryza Sativa L.) trong diéu
kién stress han in vitro duoc khao sét trong nghién ctru ndy nham xac dinh dugc néng do GAs
bd sung phu hop dé giam thiét hai cho cay Lia trong diéu kién han; cung cip co s& khoa hoc
cho dinh hudng &p dung trong quy trinh canh tac Lia cao san & nhiing ving dat han.

2. Poi tweng va phwong phap nghién ciru
2.1. Vatliéu nghién ciru

Gidng Lua ST25 dwoc cung cip bai Vién Khoa hoc K§ thuat Néng nghiép mién Nam.
2.2. Phwong phdp nghién ciru
2.2.1. Phurong phdp khao sat anh huong ciia GAs dén khd nang ndy mam va sinh trieéng cia
Lua ST25 (Oryza sativa L.) trong diéu kién nudi cay in vitro

Sau khi bdc vo trau, hat Laa ST25 duogc rira bang xa phong lodng va nuéc cat. Tiép
tuc dua hat Lua dé rira vao ta ciy dé khir tring bang dung dich HgClz ndng do 0,1 % trong
3 phut (Luong & Vo, 2022). Cay hat da khir tring trén méi trudng MS (Murashige & Skoog,
1962) duoc bd sung mannitol 50 g/L (Luong & Dinh, 2023) va GAz ¢ cac nong do khac
nhau 0 (ddi chung han): 0,1; 0,3 va 0,5 mg/L. Sau 7, 14 va 21 ngay theo ddi céc chi tiéu:

- Ti l& nay mam: (s hat nay mam/téng s6 hat) *100.

- Chiéu cao cdy: do tir bé mat thach dén dinh ngon cua cay bang don vi cm.

-S4 l4: thdng ké sb lugng tai ngay 7, 14 va 21 sau khi ciy.

- Chiéu dai 14 thtr 3: do tir gc 14 téi ngon 14 bang don vi cm.

- Chiéu rong la thir 3: do theo chiéu ngang & giira 14 tai vi tri co kich thudc 16n nhat bang
don vi cm.
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Dién tich 14 thir 3: chiéu dai 14 x chiéu rong 14 x hé sb hiéu chinh (0,75) (Wang et al., 2007).
S6 ré: thong ké s6 lwong tai ngay 7, 14 va 21 sau khi cay.

Chiéu dai ré: do tir gbc dén dinh r& cta ré dai nhét bang don vi cm.

Sinh khéi tuoi, sinh khéi khé: sinh khéi tuoi duge xac dinh bang cach can cay Lua
nudi ciy trong diéu kién in vitro & cac nghiém thuc ngay sau khi lay ra khoi éng nghiém.
Sau d6, xac dinh sinh khdi khd biang cach sdy mau trong 2 gio & 90°C dén khi trong luong
khong dbi.

- Cuong d6 quang hop (UmolO2/dm?/gio) cua 14 thir 3 dwgc xac dinh bang dién cuc
oxygen dua trén ham luong oxygen ting 1én & muc 2000 lux trong budng do (LeafLab2,
Hansatech) theo thoi gian, & 25°C.

- Ham luong proline: proline cé trong cay va la duoc li trich, thyc hién phan (thg mau,
do méat d6 quang ¢ A = 520 nm va xac dinh ham lugng nho so sanh véi duong chuan proline
theo phuong phap cua Paquin va Lechasseur (Paquin & Lechasseur, 1979).

- Chi sé cudn Ia: chiéu rong cua la tha 3 cua cay Liaa duoc do ¢ trang thai ty nhién (Ln)
hodc trang thai mo (Lw). LRI dugc tinh 1a LRI = (Lw — Ln)/Lw (Zhang et al., 2009).

- Céc bién ddi té bao hoc trong qué trinh sinh truong duoc theo ddi bang phuwong phép
giai phau, nhuom kép tién hanh theo quy trinh ciia Tran (1981). Kinh hién vi quang hoc duoc
két ndi v6i hinh anh méy phan tich va phan mém S-EYE duoc st dung dé do cac thong sb
cua khi md 14 (chiéu dai, chiéu rong). Cac do luong chiéu dai va chiéu rong cua hai truc duoc
thuc hién bang cac kéo dai thude do tai vi tri dai nhat cua tryc (Liang et al., 2007). Cong
thire dién tich hinh elip S = m.a.b (véi a la chiéu dai (truc doc), b 1a chiéu rong (truc
ngang) duoc ap dung dé tinh thé tich caa khi mé.

Thi nghiém duoc 13p lai 3 1an, 15 ng nghiém duoc tién hanh trén mot nghiém thuec,
mdi 6ng nghiém cdy 1 hat Lua.
2.2.2. Piéu kién nudi cay

Tat ca cac nghiém thac nudi cdy déu duoc thuc hién ¢ diéu kién chiéu sang 2500 +
500 lux, d6 4m 60% + 5% va nhiét d6 22°C + 2°C trong 12 gio> mdi ngay.
2.2.3. Phwong phdp xir Ii s6 liéu

Cac thuat toan xac sut thong ké da duoc st dung dé xu Iy tat ca s6 liéu caa nghién
ctru bang phan mém phan mém SPSS 26.0. Phan tich phuong sai mot yéu té, con duoc goi
1a ONEWAY ANOVA, dugc sir dung dé kiém dinh sy sai khac c6 ¥ nghia giita cac nghiém
thire véi mire v nghia 13 0,05 (p < 0,05 thi s sai khac c6 ¥ nghia théng ké).
3.  K&étqua vathao luan
3.1. Khdo sat anh hwéng ciia GAs dén kha ning ndy mam cia hat Lia ST25 (Oryza
sativa L.) in vitro bj stress han béi mannitol 50g/L (d@6i chieng han)
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Ti18 (%) ndy mim

Hinh 1. Biéu do thé hi¢n dnh huong ciia GAs & Cac Nong do khdic nhau dén kha ning ndy mam
cua hat La ST25 (Oryza sativa L.) in vitro bj stress han bai mannitol 50g/L sau 7 ngay nuoi cay

Cac chircai a, b, ¢, d, e, f chi s khac bi¢t vé ti 1é nay mam ¢ cac nghiém thirc bé sung GAs ¢
cac nong d¢ khéac nhau ¢ mirc y nghia thong ké (p <0,0).

Két qua thu duoc sau 7 ngay nudi cdy, kha ning ndy mam cua hat Lua déu dugc cai

thién dang ké & tit ca cac nghiém thic bd sung GAs voi cac nong do khac nhau duoc thé
hién qua ti 1& nay mam dat tir 67,78 %-83,33% (Hinh 1). Trong do, ti 1é ndy mam cao nhat &
nghiém thirc duoc bo sung GAsz véi ndng do 0,3 mg/L (Hinh 1). GA;s ¢d vai tro quan trong
trong qué trinh sinh treong va phét trién caa cay, lam ting kha ning hap thu nuéc gidp
enzyme amylase dugc Kich thich hoat dong, phan huy tinh bot thanh duong, thdc nhanh qua
trinh nay mam cua hat (Bui, 2002), 1am ting ti 1& nay mam cua hat dudi diéu kién stress han
(Mahadi et al., 2020). Theo nghién cttu caa Linkies va Leubner-Metzger (2012) cho rang
GA; con thuc day qué trinh tong hop protein tai cau trlic thanh té bao, diéu hda sy phat trién
ctia phéi va noi nhil suy yéu trong qua trinh hat nay mam. Vi vay, GAs cao thic day qua
trinh tong hop a-amylase va protein caa thanh té bao, c6 thé 1a nguyén nhan chinh khién hat
nay mam va day nhanh qué trinh xuat hién cay con & Lua trong diéu kién stress han han
(Lietal., 2019).

3.2. Khdo sat anh hwong ciia GAs Ién cac chi tiéu sinh trwong cua cay Lua ST25 (Oryza
sativa L.) in vitro bj stress han béi mannitol 50g/L (d@6i chieng han)

3.2.1. Khdo sat dnh hirong ciia GAs 1én chiéu cao cay cua cay Lla ST25 in vitro bj stress
han béi mannitol 50g/L (d@6i chiing han)

o
= o

hidu cae cdy (em)

1 |
Mgay

Hinh 2. Biéu do thé hién dnh huong ciia GAs ¢ CAC nong dé khdc nhau dén chiéu cao cay cua
cay Lta ST25 (Oryza sativa L.) in vitro bj stress han mannitol 50g/L sau 21 ngay nudi cay

Cac chiz céi a, b, ¢, d, e, f chi sy khac biét vé chiéu cao cay ¢ cac nghiém thizc bo sung GAs &
cac nong dé khac nhau ¢ mikc y nghia thong ké (p < 0,05).
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Sau 21 ngay nudi ciy in vitro trong méi truong MS c6 bd sung mannitol
ndéng d6 50 g/L va GA3z & cac ndng do khac nhau (0; 0,1; 0,3 va 0,5 mg/L) thu duogc két qua
chiéu cao cay déu duge cai thién & cac nghiém thirc bd sung GA3z so vdi nghiém thue dbi
ching han, ting tir 10,66-13,54 cm va déu c6 su khac biét vé mit thong ké so cac nghiém
thirc con lai (Hinh 2). Trong d6, chiéu cao ciy dugc cai thién tt nhit & nghiém thirc bd sung
GAs ndng d6 0,3 mg/L.

3.2.2. Khdo sét anh huong cia GAs Ién so 14, chiéu dai 14, chiéu rgng 14, dién tich 14 cia
cay La ST25 in vitro bj stress han béi mannitol 50g/L (d6i chitng han)

Sau 21 ngay nudi cdy in vitro trong méi truong MS ¢ bd sung mannitol 50 g/L va
GAz 6 cac néng do6 khac nhau cho théy cac chi tiéu vé 14 déu duoc cai thién & cac nghiém
thirc bd sung GAs so véi nghiém thirc ddi ching han (Hinh 3). Trong d6, cac chi tiéu sinh
truong vé 14 dat két qua cao nhét ¢ nghiém thirc bd sung GAs ndng d6 0,3 mg/L.
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Hinh 3. Biéu do thé hién anh hwéng cia GAz 6 Cac nong do khdc nhau dén 1a cua cay Lua
ST25 (Oryza sativa L.) in vitro bj stress han bgi mannitol 50g/L sau 21 ngay nudi cay

Cac chi tiéu: (A) s 1&; (B) chiéu dai 14; (C) chiéu réng 14 (D) dién tich 1a. Cac chacéi a, b, ¢, d,
e, f chi si khac biét vé 14 ¢ cac nghiém thirc bé sung GAs & cac nong do khac nhau ¢ miie ) nghia thong
ké (p <0,05).

O céc nghi¢m thirc bd sung GA3, s6 14 dao dong tur 3,97-4,87 14, tang so voi két qua o
nghiém thirc ddi chung han dat 3,03 14; chiéu dai 14 dat tir 6,44-7,86 cm so vGi nghi¢m thirc
ddi chung han dat 3,47 cm; chiéu rong 1a dat 0,17-0,21 cm so vdi nghiém thirc ddi chung
han dat 0,13 cm; dién tich 14 dat 0,83-1,28 cm? so v6i nghiém thirc ddi chting han dat 0,33
cm?, cac két qua déu c6 su khac biét vé mat thdng ké ¢ cac nghiém thire (Hinh 3).

3.2.3. Khdo sat anh huéng cua GAs 1én sé ré, chiéu dai ré cia cay Lua ST25 in vitro bj stress
han béi mannitol 50g/L (d@6i chiing han)
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Sau 21 ngay nudi cdy in vitro trong méi trudng MS ¢d bd sung mannitol 50g/L va GAs
& cac ndng do khac nhau, két qua cho thay cac chi tiéu sinh truong cua ré dugc cai thién va
c6 su khéc biét so vdi nghi¢ém thure ddi chung han (Hinh 4).
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Hinh 4. Biéu d6 thé hién anh huong cia GAs ¢ C&c nong do khdac nhau dén ré cia cay Lua
ST25 (Oryza sativa L.) in vitro b; stress han béi mannitol 50g/L sau 21 ngay nudi cdy

Cac chi tiéu: (A) sé ré; (B) chiéu dai ré. Cac chir ci a, b, ¢, d, e, f chi si khéc biét vé ré ¢ cac
nghiém thic bo sung GAs ¢ cac nong do khac nhau ¢ mire y nghia thong ké (p < 0,05).

Dbi v6i cac nghiém thire 6 bd sung GAs sb lugng ré nhiu hon, dat 8,87-14,60 & so
v6i nghiém thirc d6i chimg han dat 5,33 r&. Nhung trai lai chiéu dai ré lai giam, dao dong tir
5,13 — 6,80 cm so v&i nghiém thirc ddi ching han dat 8,30 cm (Hinh 4). Trong do, chi tiéu
cao nhét vé s6 ré va chi tiéu thip nhat vé chiéu dai ré dat dugc ¢ nghiém thirc bd sung GAs
0,3 mg/L.

3.2.4. Khdo sat anh hweng cia GA3 1én sinh khéi tuoi va sinh khoi khd cia cdy Lia ST25 in
vitro by stress han béi mannitol 50g/L (@61 chiing han)

Céc chi tiéu vé sinh khéi twoi, sinh khéi khd & Lia ciing chiu anh hudng bai cac chi
tiéu sinh trudng va sinh 1i ctia ré, than, va 1a. Két qua sau 21 ngdy nudi cay cho thay ¢ tat ca
cac nghiém thuc bod sung GA3 cac chi ti€u vé sinh khoi tuoi, sinh khéi kho déu duoc cai
thién va co6 su khac biét gitra cac nghiém thirc bod sung GA3s so voi ddi chting han (Hinh 5,
Hinh 6).
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Hinh 5. Biéu do thé hién anh hurong ciia GAs & C&c nong dé khdc nhau dén sinh khdi cia cay
Lta ST25 (Oryza sativa L.) in vitro b; stress han bsi mannitol 50g/L sau 21 ngay nudi cay

Céc chi tiéu: (A) sinh khoi tueoi; (B) sinh khoi kho. Céc chir céi a, b, ¢, d, e, f chi s khéc biét vé sinh khai
¢ cac nghiém thirc bé sung GAs & CAC nong dg khac nhau ¢ mute y nghia thong ké (p < 0,05).
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Hinh 6. Cay L0a ST25 (Oryza sativa L.) in vitro bj stress han bai mannitol 50g/L dwoc xut li
Vé6i GAs tai giai doan 21 ngay tudi

Nong do GAs: (4) 0 g/L (doi chirng han); (B) 0,1 mg/L; (C) 0,3 mg/L; (D) 0,5 mg/L.

Tuong tu v&i két qua nghién ciu cua (Li et al., 2019) trén cay Lua can, két qua cho
thdy GA; lam ting dang ké sic nay mam, chiéu dai choi, chiéu dai ré, hoat dong cua a-
amylase va ham luong duong hoa tan (Li et al., 2019). GAs gilp té bao tang chiéu dai nho
kiém soat hudng dit cac vi soi cellulose trong véch té bao va cam tng su dit cac vi dng theo
huéng nam ngang ¢ nhiéu kiéu té bao (Bui, 2002). Dudi diéu kién stress han, bd sung GAs
ngoai sinh lai c6 thé gilp té bao ting sy phan chia va kéo dai bang cach ting ham luong GAs
ndi sinh (Shao et al., 2008). Ngoai ra, GAs gilip duy tri tinh tham can thiét cua té bao do diéu
chinh thdm thau bang cach tich lily cac chat hoa tan (Matsukura et al., 1998), qué trinh
chuyén héa tinh bot duoc cai thién va ting hoat dong ciia enzyme chdng oxy hoa, tir d6 giam
thiéu tac hai cua stress han (Li et al., 2010). B&n canh do, trong diéu kién stress han, chiéu
cao cua cay giam do sy tong hop GA; cua cac gene ma hoa enzyme oxidase giam (Omena-
Garcia et al., 2019). Nghién ctu cua Sharifi va cong su ciing cho két qua ham luong GAs
ndi sinh cao hon trong 14 cua cac cay lda mi co kiéu gene chiu dugc stress han cd thoi gian
truong thanh nhanh hon (Sharifi et al., 2012). Vi thé khi bd sung GAz vao méi truong nudi
cdy, c4c chi tiéu sinh li ting nén sinh khéi tuoi va sinh khéi khd ¢ cac nghiém thirc twong
g ciing tang. Bong thoi, GAs ¢6 thé 1am su gia ting nong do acid salicylic, chét co vai tro
kha quan trong trong kha ning chng chiu stress phi sinh hoc & thuc vat (Khan et al., 2002).
3.3. Khdo sat anh hwong cia GAs dén cwong dp quang hop va ham Iwong proline cria
cay Lua ST25 in vitro by stress hgn béi mannitol 50g/L (d6i chirng han)
3.3.1. Khao séat anh huong cua GAs lén cuong do quang hop cua cay Lua ST25 in vitro by
stress han béi mannitol 50g/L (d@6i chiing han)

Bén canh sy cai thi€n ctia cac chi tiéu sinh truong, cac chi ti€u sinh 1i cua cay Lua bi
stress han ciing duoc cai thién dang ké dudi tac dong cua cac ndng d6 GAs khac nhau qua
két qua tang ctia cuong d6 quang hop sau 21 ngay nudi ciy (Hinh 7).
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Hinh 7. Biéu do thé hién dnh hueng ciia GAs & Cac nong do khdc nhau dén cuong do quang hop
cria cay Lua ST25 (Oryza sativa L.) in vitro by stress han bsi mannitol 50g/L sau 21 ngay nudi cay

Cac chir cdi a, b, ¢, d, e, f chi si khac biét vé curong dé quang hop ¢ cac nghiém thic bo sung
GA; ¢ cac nong dg khac nhau ¢ mike y nghia thong ké (p < 0,05).

Trong d6 nghiém thirc bd sung ndng d6 GAs 0,3 mg/L cho két qua cai thién tot nhat
Vv6i cudng do quang hop cao nhit dat 8,44 umolO2/dm?/gid ting 82,29% so véi nghiém thic
dbi chiing han c6 cudng d6 quang hop 1a 4,63 pmolO2/dm?/gid (Hinh 7).

Nudc 1a thanh phan khong thé thiéu va dong vai trd quang trong trong pha sang caa
qua trinh quang hop, do d6 sy thiéu nudc co thé giam toc d6 truyén dién tir dén 1am giam
hiéu suit quang hop. Khdng chi vay, su thiéu nuéc con lam ting do nhot cua té nao chat, tir
do lam can tré hoat dong cuia cac enzyme tham gia vao qué trinh quang hop (Dar et al.,
2016). Theo Bui (2002), cac phan ung bién dudng trong té bao bi gian doan khi bi thiéu
nude, dac biét 1a cac hoat dong lién quan dén viéc tao ATP va hinh thanh cytokinin,
chlorophyll. Giam hinh thanh hai chat chuyén héa trén di 1am giam kha ning cam ang gen
m& hda invertase (CIN1) va cac thé van chuyén, tir d6 giam sy van chuyén chat dinh dudng
dén 14 ciing nhu gitip qua trinh cam tmg con duong phan giai cua chlorophyll ¢ 14 ting 1én,
tur do cuong do quang hop giam. Su c6 mat caa GAs giup cho su hoat hoa cua cac kinase,
qua trinh tong hop protein va ham lugng diép luc té déu duoc ting 1én, bén canh d6 con 1am
cham sy 140 hoa trong té bao. Khong chi vay duéi tac dong cua GAs, ham lugng duong tong
s6 tang va ham luong tinh bot giam, théng qua qué trinh thay giai tinh bot (Lodeyro &
Carrillo, 2015). Sy tich lily dudng gop phan diéu chinh &p suit thim thau noi bao va gitp
thuc vat dap wng véi tinh trang thiéu nudc tét hon.

3.3.2. Khao sét anh huong cua GAz lén ham lwong proline cua cay Lua ST25 in vitro bi
stress han bgi mannitol 50g/L (d@6i chimng han)

Két qua cho thdy khi do ham luong proline sau 21 ngay nudi ciy, ham lugng proline
& cac nghiém thic bd sung GAs giam, dic biét & nghiém thirc bd sung GAs véi ndng do
0,3 mg/L cho két qua ham luong proline giam nhiéu nhat, dat 128,08 mM.I"Y/g trong lugng
tuoi, giam 27,26% so véi nghiém thirc dbi ching han (Hinh 8). Didu nay c6 thé giai thich
do kha nang chiu han cta cay duoc cai thién nén cay giam nhu cau tich liy proline.
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Hinh 8. Biéu do thé hién dnh huéng ciia GAs ¢ Cac nong dé khdc nhau dén ham hrong proline
cua cay Lia ST25 (Oryza sativa L.) in vitro bj stress han bgi mannitol 50g/L sau 21 ngay nudi cdy

Cac chir céi a, b, ¢, d, e, f chi sw kh&c biét vé ham lwong proline ¢ cac nghiém thirc bé sung
GAs 6 C&c nong dg khac nhau ¢ mirc y nghia thong ké (p < 0,05).

Proline gilp thuc vét chdng oxy hoéa, diéu hoa tham thiu, on dinh qua trinh trao doi
chat dé chéng lai diéu kién stress han. Do d6, khi cay bi stress han, cdy ting cudng thuc dy
t6ng hop proline. Nho hoat dong nhu mét chét diéu hoa tham thau té bao gitra khong bao va
té bao chit cung kha ning giai doc ROS, proline bao vé tinh toan ven cia mang va 6n dinh
cac enzyme chéng oxy hda tir d6 giup bao vé thuc vat khoi stress (Bohnert & Jensen, 1996).
GA:z ¢0 vai tro gilp cay cai thién cac chi tiéu sinh li (Eisvand et al., 2010), gitp thuc vat
giam bt stress han dan dén qua trinh sinh tong hop proline giam, cudng do quang hop ting
tro lai (Nguyen & Degenhardt, 2021).

Tuy nhién, viéc kich thich hay kim h&m qué trinh sinh truéng cua GAs con dugc quyét
dinh dwa vao ndng d6 khi xir li ciing nhu tac dong qua lai cia GAsz véi cac chat diéu hoa ting
truong khac (Taiz & Zeiger, 2010). O nghiém thirc b sung GAs nong d6 0,3 mg/L, cuong
d6 quang hop dat cao nhat va ham lugng proline dat thip nhat. Nghiém thiic c6 ndng do GAs
0,1 va 0,5 mg/L cho két qua cuong d6 quang hop giam nhe va ham lugng proline ting nhe
$0 Vi nghiém thirc ¢6 ndng d6 GAsz 0,3 mg/L. Khi bd sung GAsz véi nong do thich hop s&
kich thich qua trinh sinh truéng cua cay, tuy nhién nong do GAsz qua cao sé& khién cay bj kim
ham qua trinh sinh trudng va phat trién, tir d6 anh huong truc tiép dén ham luong proline
tich 1ty va cuong d6 quang hop cuia cay (Hoang et al., 2006). Ngoai ra, ham lugng proline
giam gidp cay nhan nhiéu ning lugng ATP dé cdy ting truedng qua qué trinh phan hay proline
(Deinlein et al., 2014).

3.4. Khdo sat anh hwong ciia GAs dén dp cugn 14, thoi diém xudt hign hoang hda va
kich thwoc khi mo la cia cay Lua ST25 in vitro bi stress hgn bgi mannitol 50g/L sau 21
ngay nudi cay

Két qua do do cudn 14, thoi diém xuét hién hoang hoa, kich thudc khi md 14 sau 21
ngay nudi ciy cho thay tat ca nghiém thirc bo sung GAs ¢ cac nong d6 0,1mg/L, 0,3 mg/L,
0,5 mg/L déu cd su cai thién vé do cudn 14, thoi diém xuat hién hoang hoa va kich thudc khi
md cua cay so véi nghiém thae dbi ching han (Hinh 9-11). Két qua rd rét nhat duoc thé hién
& nghiém thirc bo sung GAs nong do 0,3 mg/L cho cac chi tiéu vé do cudn l4, thoi diém
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hoang hoéa va kich thudc khi mé dwoc cai thién tét nhat, cu thé do cudn 14 dat 39,02 %, thoi
diém hoang hoéa cham nhat sau 17 ngay va kich thudc khi mé 16n nhat dat 15.395,59 pm?.
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Hinh 9. Biéu do thé hién dnh hirong ciia GAs ¢ Cac nong do khdc nhau dén do cugn 1 va thoi
diém xuat hién hoang hoa cuia cay Lua ST25 (Oryza sativa L.) in vitro b; stress han béi mannitol
50g/L sau 21 ngay nudi cdy

Cac chi tidu: (E) t7 1é cugn 14; (F) thoi diém xuat hién hoang hoa.

Céc chiz cai a, b, ¢, d, e, f chi s khéc biét vé dg cugn 14 va thoi diém xudt hién hoang hoa ¢
cac nghiém thizc bé sung GAs & cac nong do khac nhau & mitc ¥ nghia thong ké (p < 0,05).

(A}
200

180 4

160 o

140 o

120

Criéus dai khi ma (um)

o

0.1 03

Néng 84 acid gibbersliic (mgiL)

Chén tieh kel ms (um®)

22500

20000

17500

15000

12500

10000

7500

5000

2500

05

C)

hidu rgng khi md (um)
2

&

——e

ab
|
L] 01 03

(B)

im

05
Néng 8% acid gibberelic (ma/l)

o1

Néng 46 acid gibberellic (mg/L)

[4

03

s

Hinh 10. Biéu do thé hién anh hwong ciia GAs ¢ Cac nong dé khdc nhau dén kich thuéc khi md
cua cay Lua ST25 (Oryza sativa L.) in vitro b; stress han béi mannitol 50g/L sau 21 ngay nudi cay

Cac chi/ tiéu: (A) chiéu dai khi mé; (B) chiéu réng khi md; (C) dién tich khi md

Cac chir céi a, b, ¢, d, e, f chi sir khac biét vé ti 1é nay mam ¢ céc nghiém thirc bé sung GAs ¢ céc
nong dg khac nhau ¢ mirc y nghia thong ké (p < 0,05).

O thuc vat, sy cudn 14 12 sy dap ng cuaa thyc vat ddi véi tinh trang thiéu nuéc (Kutlu
et al., 2006) nho lam giam dién tich 14 gidp giam su thoat hoi nudc dudi ap luc han hén
(Raufet al., 2016). Trong diéu kién han muac do cuon la tang 1én va lugng GAs ndi sinh thay
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d6i khong déu (Kutlu et al., 2009). M6t trong nhitng dic diém thé hién kha ning chiu han &
Luta 1a d6 cuon 14 it hon (Efisue, 2006).

Sy hoang héa tu nhién xay ra khi ndng dé chat diép luc giam hozc sy sinh téng hop
diép luc bi e ché (Kruk, 2005). D3 c6 nhitng bdo cdo vé su giam chét diép luc cua cay bi
han (Kuroda et al., 1990). Qua trinh tong hop diép luc trong nudc rat quan trong, luong nuée
trong 14 can thiét dé duy tri luong diép luc tdi da phai cao (Bohrani & Habili, 1992). GAs
gilp cai thién kha nang quang hop, giam su 180 hda cia la (Li et al., 2010), lam tang ham
luong chit diép luc trong 14 va sy hip thu chét dinh dudng khoang chit dudi &p luc phi sinh
hoc (Kang et al., 2014), ciing nhu han ché nhiing tac dong bét loi cua stress han, do d6 cai
thién rd rét qua trinh phat trién cua thuc vat (Mahmud et al., 2018).

GAs ngoai sinh cai thién kha niang chdng chiu han cua thuc vat nén do cuon 14 giam,
lam cham sy xuat hién hoang hoa va cai thién kich thudc khi md (Nguyen & Degenhardt,
2021). Theo két qua nghién ciru cua Luong va Dinh (2023), GAs gilp phuc hdi tén thuong
trong ciu trac 14 va thay d6i hinh dang, mau sic cua I4, thay d6i hinh thai va ciu trdc 14. Bén
canh d6, khi mé ting vé kich thudc va sb lwong c6 vai trd dam bao sy cung cip oxygen gilp
ré phét trién, hap thu nudc va chat dinh dudng gitp ciy sinh truong (Justin & Armstrong,
1987). Tuy nhién, viéc kich thich hay kim ham qua trinh sinh truéng cua cdy con tuy thudc
vao ndng do6 khi dua vao xir Ii va su tac dong qua lai gitra gitta GAsz voi cac chat diéu hoa
tang trudng khac (Luong & Dinh, 2023). Do d6, khi Lua ST25 dugc bd sung GAsz véi nong
d6 0,3 mg/L cho két qua cay duoc cai thién toi uvu hon so véi ndng d6 GAz 0,5 mg/L.

Hinh 11. Cdu tric gidi phau cua 14 cay Lia ST25 (Oryza sativa L.) in vitro sau 21 ngay nudi cay
Nong dg GAs: (MS) Khong bi han (A) 0 mg/L (doi chimg han); (B) 0,1 mg/L; (C) 0,3 mg/L; (D)
0,5 mg/L.
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4. Kétluan

B6 sung GAs gilp cai thién dang ké ti 16 nay mam, cac chi tiéu sinh truong, sinh I,
sinh héa va hinh théi giai phau 14 cua gidng LGa ST25 in vitro trong diéu kién stress han boi
mannitol 50 g/L.

C4c chi tiéu vé r& (sb lwgng, chiéu dai), than (chiéu cao cay), 14 (chiéu dai, chiéu rong,
dién tich 13), cuong d6 quang hop, khi mé (chiéu dai, chiéu rong, dién tich khi md) tot hon
& c&c nghiém thuc b sung GAs so véi nghiém thire d6i ching.

Dic biét, GAs ¢ ndng do 0,3 mg/L gilp cai thién t6i wu kha ning sinh truong cia cay
trong diéu kién stress han.

7

% Tuyén bé vé quyén loi: CAc tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.
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ABSTRACT

Rice is one of the three most popular food crops globally, and it is particularly significant in
Asian countries. Among the rice varieties, Soc Trang fragrant rice ST25 has been awarded the title
of "World's Best Rice." Drought poses a significant threat to farmers worldwide. To address this
challenge, this study investigated the effects of gibberellic acid (GAs) at various concentrations (0,
0.1, 0.3, and 0.5 mg/L) on the growth, physiologically and biochemically, of ST25 rice under drought
stress in vitro culture. The results show that the inclusion of GAs in the culture medium significantly
improved the germination and growth of ST25 rice. Notably, the culture medium supplemented with
0.3 mg/L of GAs exhibited the best outcomes in terms of germination rate and overall growth. These
findings suggest that GAs could be a potential growth promoter for ST25 under drought stress.
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