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TOM TAT

Trong nhimg nam gan day, tinh trang kho han da dnh hudng nghiém trong dén su phat trién va
nang sudt clia cdy ca chua. Viéc nghién cliu cac bién déi sinh ly trong qua trinh dap Ung vdi stress &
thyc vat dang ngay cang dugc quan tam. Trong bai bdo nay, anh hudng cla stress han (mannitol)
lén su phét trién chéi tir khic cat choi dugce khéo sét. Cac bién d6i hinh théi va sinh ly trong qué
trinh phat trién chéi & diéu kien han dugc phan tich. Dya trén cac két qua phan tich, su phdi hop
cytokinin va gibberellin dugc ap dung dé gia tdng kha nang chiu han clia cay. K&t qué cho théy
mannitol & ndng do tir 20 mg/L trd [én gy tress han & ca chua. Stress han lam gidm chiéu cao
chdi, s6 13, dién tich 1 va s6 ré so véi doi ching. Cac cay tang truéng trong diéu kién stress han tao
nhiéu géc ty do nhu superoxide (O, 7) va hydrogen peroxide (H,Oy) & ving mé phan sinh, viing
kéo dai va viing chép ré. Trong khi do6, & cay doéi chiing cac goc tu do chi tap trung & ving chép ré.
Kho han dan dén cuang dé ho hép, ham lugng proline, carotenoid va hoat tinh acid abscisic (ABA)
cla & tang manh trong khi ham lugng chlorophyll, cudng dé quang hgp, hoat tinh cytokinin va
gibberellin gidm so véi d6i chiing. X ly phdi hgp zeatin 0,5 mg/L va GAz 0,5 mg/L gilp gia tdng
kha nang chiu han ctia cay. Chiéu cao, s6 14, dién tich 1a va sé ré clia cay dugc xU ly zeatin 0,5 mg/L
va GA3 0,5 mg/L cao hon so vdi & cay khong xu ly.
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MG PAU

Céy ca chua (Solanum lycopersicum L.) la loai cay thuc
phém dugc tréng & nhiéu quéc gia trén thé gisi !, Trai
ca chua la nguodn thuc phdm giau dinh dudng, cé gid
tri kinh t€ va dugc liéu cao. Trdi ca chua chiia nhiéu
khodang chét, vitamin nhu Fe, Zn, Mg, PP, C,... va dac
biét 1a lycopenez. Trong tinh trang bién d6i khi hiu
dang ngay cang gia tang nhu hién nay, han han xay
ra ¢ nhiéu noi trén thé gidi, trong d6 c6 Viét Nam,
da anh hudng manh dén sy phét trién cta cay, dic
biét 1a nang sudt va chit lugng trai®. Stress han lam
giam nghiém trong sy ting trudng va phat trién cua
céy trong do tac dong 1én qua trinh bién dudng ctia
cdy. Su mdt dp sudt truong va can bang cac chit diéu
hoa ting trudng thuc vat ndi sinh lam xdo tron qua
trinh phan chia, kéo dai va phin héa ciia té bao*. Do
d6, viéc nghién ctiu nham gitip cdy trong c6 khé néing
phét trién dugc trong diéu kién han dang 13 vin dé
dugc cdc nha khoa hoc chi y. Trong nghién cttu sinh
ly stress, d€ thay d6i dp sudt thdm thdu viéc b sung
mannitol vao méi trudng nudi cdy thudng dugc 4p
dung dé€ tao diéu kién stress han. Viéc xti ly cytokinin
va gibberellin ngoai sinh cfing la mgt trong nhiing xi
ly giup cai thién sy tang trudng ctia cay trong, vi cy-
tokinin va gibberellin 13 hai yéu t§ gitp kiém soat sy

phan chia va kéo dai té bao*. Tuy nhién, néng d¢ xi
ly cytokinin va gibberellin phai tuy thu¢c vao trang
thai sinh Iy ctia cy trong diéu kién stress. Chinh vi
vay, trong khudn khé bai béo nay, chung toi tip trung
tim hiéu dnh huéng cuta stress han 1én sy ting trudng
choéi in vitro & cdy ca chua nham gép phan lam ting
kha nang chiu han cua céy.

VAT LIEU VA PHUONG PHAP

Vat liéu

Céy ca chua in vitro (giéng trong TN 704) 28 ngay tudi
tang trudng trén moi trudng MS % O cudng d6 anh
sang 2000 =+ 200 lux, thai gian chiéu sang 12 gid/ngay,
nhiét d6 27 + 2 °C va d6 4m 58 £ 5 %. Gidng trong
TN704 dugc cung cdp bdi cong ty giong Trang Nong,
c6 kha ning khang bénh virus xoan d4u. Cay cho trai
hinh bau duc, thit day, ¢6 nang suét cao va dugc trong
phé bién & khu viyc Péng Nam Bo.

Phuong phap

Khdéo sdt anh huéng ciia mannitol & cdc néng
dé khdc nhau lén su tdng truéng cda chéi
ngon cdy ca chua

Céc khuic cdt chdi ngon c6 chiéu cao 1 cm dugc co
lap tit cay in vitro 28 ngay tudi ting trudng trén moi

Trich dan bai bao nay: Tudn N M, Thang T T, Huong T T. Tim hi€u &nh huéng ctia stress han I&én su phat
trién chéi & cay ca chua (Solanum lycopersicum L.) . Sci. Tech. Dev. J. - Nat. Sci.; 5(2):1208-1215.
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truong MS % va cdy vao O0ng nghiém chdia 15 mL moi
tridng MS % véi sucrose 20 g/L (d6i chiing) va man-
nitol & cac n6ng d6 khac nhau: 0, 20, 25, 30 hay 35 g/L.
MAu cdy dugc dit nudi & cudng do anh sdng 2000 +
200 lux, thoi gian chiéu sang 12 gid/ngay, nhiét d6 27
+2°Cvadddm 58 £ 5 %. Thi nghiém dugc b6 tri
theo thé thiic hoan toan ngau nhién, méi nghiém thic
dugc ldp lai 5 14n, mdi l4n gébm 10 mau cdy. Sau 28
ngay nuoi cdy, chiéu cao choi (cm), s6 lugng 14, dién
tich 14 (cm?), s6 ré b4t dinh, chiéu dai ré dai nhit (cm)
va thoi diém déu tién 14 xudt hién hoang hoéa (ngay)
dugc ghi nhan. Dién tich 14 dugc xdc dinh bing phan
mém LIA32.

Quan sdt cdc bién déi hinh thdi

Su hinh thanh cdc géc oxy hoa ty do trong ré cay
ca chua dugc xac dinh thong qua sy nhuom véi ni-
trobluetetrazolium 0,5 mg/mL trong 20 phut d€ quan
sat superoxide (O,~) hay 3,3-diaminobenzidine 1
mg/mL trong 10 phut d€ quan sat sy hién dién cua
hydrogen peroxide (HyO). Sau khi nhudm, ré dugc
¢6 dinh bing ethanol 70 % & nhiét d6 50 °C trong 5
phut va dugc quan sat dudi kinh hién vi soi néi (SZ6,
Olympus, Japan)®.

Phan tich cdc chi tiéu sinh Iy va sinh héa

Vat liéu dugc dung d€ phan tich 1a cac 14 thi hai (tinh
tit ch6i ngon) ctia cy ca chua 21 ngay tudi & 2 nghiém
thtc: déi chiing (MS % véi sucrose 20 g/L) va stress
han (MS % véi sucrose 20 g/L va mannitol 20 mg/L)
Xdc dinh ham lugng chlorophyll va carotenoid

Cén 0,5 g 14 tha hai va nghién trong 20 mL dung
dich ethanol 96 %. Sau d6, ly tim dung dich trong
10 phut vé6i téc do 2500 vong/phut va thu dich néi.
Tién hanh do OD dung dich thu dugc bang may do
quang phd (UV-2602, USA) & céc budc séng 470 nm,
649 nm, 664 nm. Ham lugng chlorophyll a, b va
carotenoid dugc xac dinh theo cong thtic ctia Licht-
enthaler (1987) v6i don vi la mg/g trong lugng tuci
(TLT)®.

CthI‘OthH a= 13,36.OD664 - 5>19-OD648
Chlorophyll b = 27,43.0Dg4g - 8,12.0Dge4
Carotenoid = (1000.0Dg47g - 2,13.Chl, - 97,64.Chl,,) /
209

Xdc dinh ham lugng proline

Cén 0,5 g 14 thd hai va nghién trong 20 mL dung
dich ethanol 70 %. Dich trich dugc ly tim & 6000
vong/phit trong 15 phut, sau d6 thu dich n6i va thuc
hién phan tng mau véi thudc thit ninhydrin 1 %.
Dung dich phan tng dugc dun cich thay & 95°C
trong 20 phut, sau d6 chi s6 OD & budc song 520 nm
bang mdy do quang phd (UV-2602, USA). Ham lugng
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proline trong mau dugc xdc dinh bang cich so sinh
v6i dudng chudn proline”.

Xdc dinh cuong d6 quang hgp va hé hip

Cudng do quang hogp (mol Op/cm?/gis) va ho hip
(umol O,/g trong lugng tuoci/gid) cha cac 14 thd hai
dugc xac dinh bing dién cuc oxygen dya trén sy ting
ham lugng oxygen & 2000 lux (cudng d6 quang hop)
hay su gidm oxygen & diéu kién t&i (cuong do ho hap)
trong budng do (LeafLab2, Hansatech) theo théi gian,
327°C.

Ly trich va xdc dinh hoat tinh chdt diéu hoa ting
trudng thuc vat

Cac chit diéu hoa tang trudng thuc vat: auxin (IAA),
cytokinin (zeatin), gibberellin va acid abscisic (ABA)
trong 0,5 g 14 thit 2 dugc ly trich va c6 lap bang cach
dung cdc dung moi thich hgp va thuc hién sic ky trén
ban mong silicagel 60 F254 (ma s6 1.05554, Merck), &
nhiét d6 29 °C véi dung moi di chuyén isopropanol:
amon hydroxide: HyO (10:1:1 v/v). Vi tri cia cac chat
diéu hoa ting trudng thuc vt dugc phét hién bing
cach quan sat tryc tiép dudi tia UV. Hoat tinh cac chat
diéu hoa ting trudng thuc vat dugc do bing sinh trac
nghiém: diép tiéu lua (Oryza sativa L.) cho auxin va
acid abcisic, tt diép dua leo (Cucumis sativus L.) cho
cytokinin va cdy mam xa lach (Lactuca sativa L.) cho
gibberellin®-1°, Cac s6 liéu ghi nhan sé dugc xt ly
thong ké theo phuong phap T-test.

Ap dung phéi hop cytokinin va gibberellin Ién
sutdng phdt trién cia cdy trong diéu kién han

Céc khuc cit chdi ngon cé chiéu cao 1 cm dugc co
lap tii cay in vitro 28 ngay tudi ting trudng trén moi
trudng MS % va cdy vao ciac 6ng nghiém chuia 15 mL
ctia 3 moi truong khao sat bao gom: MS % bd sung su-
crose 20 g/L; MS % bé sung sucrose 20 g/L va mannitol
20 g/L; MS % bé sung sucrose 20 g/L, mannitol 20 g/L,
zeatin 0,5 mg/L va GA3 0,5 mg/L. Mau cdy dugc dit
nuodi & cudng do anh sdng 2000 £ 200 lux, thoi gian
chiéu sdng 12 gid/ngay, nhiét d6 27 + 2 °C va d6 4m
58 + 5 %. Thi nghiém dugc bé tri theo thé thiic hoan
toan ngau nhién, méi nghiém thitc dugc lp lai 5 lan,
moi l4n gdm 10 méiu cdy. Sau 14 ngay nudi ciy, chiéu
cao choi, s6 lugng 14, dién tich 14, s6 ré bat dinh va
chiéu dai ré dai nhét dugc ghi nhan.

Xirly théng ké

Céc s liéu ghi nhin dugc phén tich bang phin mém
thong ké SPSS (Statistical Package for the Social Sci-
ences) dung cho Windows phién ban 20.0. Su khac
biét c6 y nghia 6 mtic a = 0,05 ctia cac gia tri trung
binh dugc thé hién bdi cdc mau ty kém theo.
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KET QUA

Anh huéng cia mannitol & cac néng do
khéac Ién su tang trudng chdi ngon cdy ca
chua

Sau 28 ngay nudi cdy, cac choi trén cdc moi trudng
han (c6 b6 sung mannitol 20, 25, 30 hay 35 mg/L) phét
trién chdm hon so v6i d6i chiing (MS % véi sucrose 20
g/L). Chiéu cao choi, s6 14, dién tich 14 va s6 ré bat dinh
clia cay trén cac moi trudng han gidam manh trong khi
chiéu dai ré gia tang (Bang 1, Hinh 1). Trong d9, chiéu
cao choi va dién tich 14 clia ciy tang trudng trén moi
trudng c6 b sung mannitol 20 g/L gidm gin 50 % so
v6i doi chiing (tl 6,66 + 0,27 cm gidm con 3,40 + 0,28
cm d6i v6i chiéu cao chéi va ti1 9,06 & 0,23 cm? giam
con 5,71 + 0,45cm? d6i vé6i dién tich 14) (Bang 1).
Mtic d¢ hinh thanh g6c superoxide (O, ™) va hydro-
gen peroxide (H, O, ) tuong ting véi su bat mau thude
thti. Trong di€u kién han, cac géc O, va H»O; hinh
thanh va tép trung nhiéu & viing kéo dai, ving mo
phén sinh va ving chép ré trong khi ¢ nghiém thic
doi chiing cac géc O~ va HpO; chi hinh thanh &
ving chop ré (Hinh 2).

Anh huéng ciia stress han Ién sy thay déi
sinh ly va sinh héa

So v6i dé6i chiing, 14 thd hai (tinh ti ngon) ctia ciy
ca chua 21 ngay tudi ting trudng trong diéu kién han
(MS % vé6i sucrose 20 g/L va mannitol 20 g/L) c6 ham
lugng chlorophyll a va b thdp hon nhung ham lugng
carotenoid va proline cao hon (Hinh 3). Cudng do
quang hgp cta 14 thi hai & cay dugc xt ly han thép
hon nhung cudng do ho hip cao hon so véi ciy doi
chting (Hinh 4).

L4 thu hai (tinh tit ngon) ctia cay ca chua 21 ngay tudi
tang trudng trong diéu kién han c6 hoat tinh cta cy-
tokinin va gibberellin thap nhung hoat tinh cta acid
abscisic cao so v6i d6i chiing (Bang 2).

Anh huéng cia su phéi hop cytokinin va gib-
berellin Ién su tdng phdt trién cua cdy trong
diéu kién han

Sau 14 ngay nudi cdy, chdi ngon ting trudng trén moi
trudng MS % v6i sucrose 20 g/L, mannitol 20 g/L,
zeatin 0,5 mg/L va GA3 0,5 mg/L c6 chiéu cao, s6 14,
dién tich 14 va s& ré bat dinh cao hon so véi diéu kién
han khong b6 sung chat diéu hoa tang trudng thuc vét
(Bang 3, Hinh 5).

THAO LUAN

Trong diéu kién han, cdc ciy ca chua giam ting
trudng, chiéu cao chdi, s6 14 va dién tich la thap hon so

v6i ciy trong diéu kién binh thudng (Bang 1, Hinh 1).
Cac quan sat tuong ty cting dugc ghi nhan & cay ca
tim!'!. Khi thi€u nudc, cdc phan Gng bién dudng
trong t&€ bao bi gidn doan dac biétla cac hoat dong lién
quan dén viéc tao ATP 2. Nudc 1a thanh phan tham
gia vao pha sdng ctia qué trinh quang hop, sy thiéu
nudclam gidm t6c do truyén dién tii din dén hiéu suét
quang hgp gidm. Bén canh d4, su thiéu nudc con lam
tang do nhét clia té€ nao chat, lam can trd hoat dong
clia cc enzyme tham gia vio qua trinh quang hop 2.
Két qua phén tich cuong d6 quang hgp cho théyla cay
ca chua tang trudng trong diéu kién han c6 cuong do
quang hop giam manh so véi d6i chiing (Hinh 4). Su
giam cudng d6 quang hop con lién quan dén sy giam
ham lugng cytokinin va chlorophyll (Bang 2, Hinh 3).
Theo Bui Trang Viét (2016), tin hiéu cua cytokinin
giup cam ting gen ma hoa invertase (CIN1) va cac thé
van chuyén gitp tang su vin chuyén chét dinh dudng
dén 1412, Trong diéu kién kho han, cuéng dd quang
hop ctia 14 gidm dan dén sy thiéu hut dinh duéng va
cam tng con dudng phén giai cta chlorophyll & 1a.
Ngugc lai v6i sy gidm ham lugng chlorophyll, ham
lugng carotenoid trong 14 c6 su taing manh (Hinh 3).
Carotenoid dong vai tro can sy hinh thanh cac goc oxy
héa tu do trong t€ bao bing cach nhan dién ti va giai
phéng ning lugng dudi dang nhiét 4.

Két qua thi nghiém ciing cho thdy cudng do ho hip
cta 14 cly ca chua tang trudng trong diéu kién han
rdt cao so v6i doi chiing (Hinh 4). Cudng d6 ho hap
cao gitp cung cdp ning lugng dé duy tri cac hoat dong
bién dudng dién ra & muic t6i thiéu, dam béo cho thuc
vat c6 thé ton tai trong diéu kién stress han. Hoat
dong ho hdp khong nhiing tao ning lugng ma con
cung cép tién chat cho cic phan ting sinh téng hop cac
chét diéu hoa ap sudt thim thiu, dic biét 1 proline 1.
Ham lugng proline ting cao trong diéu kién stress han
(Hinh 3) gitp cay can bing ap uit th&m thiu véi moi
trudng bén ngoai va giup cay thich nghi véi diéu kién
han . Trong diéu kién han, chiéu dai ctia ré dai hon
so voi trong diéu kién binh thudng (Bang 1). Theo
Bhatla va Lal (2018), khi thiéu nud6c ré thudng kéo
dai rdt manh nham giup thuc vat gia ting kha ning
tim kiém nguén nudc '°. Sy kéo dai ré cin nhiéu ning
lugng d€ cung cdp cho su phan chia va phan hoa té bao
& viing mo phén sinh va viing kéo dai ctia ré. Viéc ho
hép qud mdc lam tich tu dién td tai phiic hé I va III
& mang trong ti thé va c6 thé dan dén sy hinh thanh
cdc gbc oxy héa tu do 12 Quan sét sy hinh thanh céc
g6c oxy hoa tu do & ré cho thdy trong diéu kién stress
han O, ™ va HyO, dugc hinh thanh nhiéu ¢ ving mé
phan sinh va kéo dai (Hinh 2).

Trong di€u kién stress han, hoat tinh ABA tang rét cao
so v6i d6i chiing. Ngugc lai, hoat tinh cytokinin va
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Bang 1: Anh huéng clia mannitol & cac néng dé khac nhau lén sy phat trién chdi ngon clia cay ca chua sau 28
ngay nuébi cay

Mannitol Chiéu cao  S§l1d/cay Dién tich 14 S6 ré bat Chiéu dai & Thoi diém xudt
(g/L) choi (cm) (cm?) dinh/cay dainhét (cm)  hién hoang héa
(ngay)

Déi chiing* 6,66 £0,27¢ 4,40+ 0,55¢ 9,06 +023¢ 427+0,59? 5454+035° -

20 3,40+0,28” 3874048%% 571+045” 353+0,70° 5474+024° 21,00£081¢
25 3,12+0,32¢c  3,70+0,64%  461+0,18° 350+0,73” 5994+0,34% 9,00+0,81°
30 2,41 +£0,24¢  3,33+0,82%  391+£022° 257+0,76° 6,06+046% 850+0,57"
35 1,834+0,19¢  2,67+£0,58°  2,124023¢ 1,92+095¢ 610+£050% 7,00+ 0,82°¢

(*), MS % véi sucrose 20 g/L; (-), khong xudt hién hoang héa
Cc s6 trung binh trong cot véi cdc mdu tu khdc nhau khdc biét véi miic p < 0,05

Hinh 1: Sy phat trién clia ch6i ngon cay ca chua trén méi trudng cé hay khéng bé sung mannitol & cac néng do
khac nhau. Thanh ngang 1 cm. (A) B6i chiing (MS % V@i sucrose 20 g/L); (B) Mannitol 20 g/L; (C) Mannitol 25 g/L;
(D) Mannitol 35 g/L.

Hinh 2: Anh hudng ctia stress han 1én sy hinh thanh cac g6c oxy héa tu do & ré cay ca chua in vitro sau 21 ngaynudi
cdy. Thanh ngang 1 mm. (A) Su hinhthanh O, & ré cay tang trudng trén méi trudng déi chiing (khéng cé6 man-
nitol); (B) Su hinhthanh O, ~ & ré cay tang trudng trén méi trudng c6 mannitol 20 g/L; (C) Su hinhthanh H,O, & ré
cay tang trudng trén moi trudng déi chimg (khéng c6 mannitol); (D) Sy hinhthanh H,0; & ré cay tang trudng trén
moi trudng c6 mannitol 20 g/L.
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Hinh 3: Anh hudng ctia diéu kién han 1én su thay d8i ham lugng chlorophyll a, b, carotenoid va proline clia 13.
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Hinh 4: Anh hudng ctia diéu kién han 1én su thay d8i cudng dé quang hop va hd hap ciia 1a°

“Trong cing mot chi tiéu theo doi sy khdc biét 6 miic p < 0,05 (T-Test)

Bang 2: Anh hudng cta diéu kién han 1én su thay d3i hoat tinh cac chit diéu hoa tang truéng thuc vat trong 1a

Nghiém thtic Hoat tinh cdc chét diéu hoa ting trudng thuc vét (mg/L)

Auxin Cytokinin Gibberellin Acid abscisic
Doi chiing 0,48 £ 0,05 1,87 £ 0,05 * 1,10 0,08 * 0,21 £ 0,01
MS % v6i sucrose 20 g/L)
Mannitol 20 g/L 0,56 + 0,04 1,56 + 0,07 0,27 + 0,04 0,61 + 0,01 *

(%), cdc s6 trung binh trong ct cé sy khdc biét 6 miic p < 0,05 (T-Test)
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Bang 3: Anh huéng ctia su phéi hop zeatin 0,5 mg/L va GA; 0,5 mg/L Ién su ting phat trién chéi cia cay ca chua
trong diéu kién han (mannitol 20 g/L) sau 14 ngay nuéi cay.

Nghiém thiic Chiéu  cao  S6la/cay Dién tich 14 S6 ré bat Chiéu dairé dai
choi (cm) (cm?) dinh/cay nhét (cm)

Ddi chiing (MS § vdisucrose  1,75+0,12¢ 2254017 492£0319  3,124+0,109 4,42+0,32°

20 g/L)

Mannitol 20 g/L 0,82 = 0,05 ¢ 1,53+£0,25¢ 343+027¢  242+0,09° 4314029

Mannitol 20 g/L, zeatin 0,5 1,09+0,04%  2,004£0,00° 4,084025% 3,01+£007¢ 4,054 0,37¢

mg/L va GA3 0,5 mg/L

Cdc s6 trung binh trong cdt véi cdc mdu tu khdc nhau khdc bigt véi miic p < 0,05

Hinh 5: Anh huéng clia sy phdi hgp zeatin 0,5 mg/L va GA3 0,5 mg/L lén sy ting phét trién clia cay ca chua trong
diéu kién han. Thanh ngang 1 cm. (A) D&i chiing (MS % vdi sucrose 20 g/L); (B) Mannitol 20 g/L; (C) Mannitol 20
g/L véi zeatin 0,5 mg/L va GA3 0,5 mg/L.

gibberellin gidm rdt manh. Cytokinin va gibberellin
dugc biét dén 14 hai tin hiéu gitp diéu hoa qud trinh
tang trudng & thuc vat. Mot nghién ctiu trén cay
Agrostis canina chuyén gen SAG12-IPT cho thdy,
viéc tang cudng biéu hién cytokinin giup cam tng
su phan hoa té bao thong qua viéc lam ting ti 1é cy-
tokinin/ABA ndi sinh. Ngoai ra, ham lugng cytokinin
cao & cay chuyén gen con gidp duy tri tinh toan ven
ctia mang té€ bao va duy tri hoat dong ctia cac enzyme
chéng oxy héa (catalase va superoxide dismutase) '°.
Theo Zhou va cs. (2020), su can bang gitta cytokinin
va gibberellin kiém soat sy biéu hién ctia gen phién
ma cytochrome P450, déng vai tro kich thich sy ting
trudng & thuc vat 7. Két qua 4p dung zeatin 0,5 mg/L
va GA3 6 nong d6 0,5 mg/L cho thdy hiéu qua trong
viéc cai thién tidng trudng cta chdi ca chua in vitro
trong diéu kién han (Bang 3, Hinh 5). Theo Bhatla
va Lal (2018), trong diéu kién kho han, sy b6 sung
cytokinin khong nhiing gitp hoat héa cac protein ki-
nase d€ dap ung v6i cdc tin hiéu stress ma con tang
cudng sy t6ng hop cac acid amin va carbohydrate '°.
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Su tich lay cc chét chuyén héa nay c6 vai tro diéu
chinh 4p sudt thdm thiu cta t€ bao va giup thuc vat
dép ting v6i tinh trang thiéu nudc t6t hon'4. Mot
s0 nghién ctiu ciing cho théy viéc ap dung gibberellin
ngoai sinh gop phin lam chdm qud trinh ldo suy ctia
14 ctia cc cay Paris polyphylla va mét s6 loai thudc
chi Alstromeria thong qua viéc gia ting hoat dong ctia
enzyme catalase, gidm sy phéan giai lipid va protein
trong t& bao %1%, Do d6, cic chéi ca chua dugc xt ly
zeatin 0,5 mg/L va GAz 0,5 mg/L ting trudng t6t hon
so v6i khong xti ly. Trong diéu kién stress han, su biéu
hién ctia gen ma héa enzyme oxidase trong con dudng
sinh tdng hop gibberellin gidm di dan dén su giam
chiéu cao ctia cay'®. Theo Katyayini va cs. (2020),
gibberellin la nhén t6 chinh gitp gia ting chiéu cao
& thuc vat nho kich thich hoat dong ctia cac gen lién
quan dén su néilong vach té bao nhu EXPA4, EXPB4,
XET1 va XET?2 trong viéc kéo dai té bao . Tuy nhién
viéc dp dung gibberellin d€ cai thién chiéu cao ctia cay
chi bu ddp mot phan céc triéu chiing do kho han gay
ra, do d6 cin nghién ctiu sdu hon anh hudng cua cic
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chat diéu hoa ting trudng thuc vat d€ gia ting kha
nédng chiu han ctia cay ca chua.

KET LUAN

St dung mannitol tit 20 g/L tré 1én (b6 sung vao moi
truong MS % v6i sucrose 20 g/L) gay stress han & cay
ca chua. Stress han lam 14 bi hoang héa, chiéu cao
choi, s6 14, dién tich 14 va s6 ré bt dinh giam nhung
chiéu dai ré lai tang. L4 ctia cdc cy tang trudng trong
diéu kién han c6 ham lugng chlorophyll, cudng do
quang hgp, hoat tinh cytokinin va gibberelin giam
nhung ham lugng carotenoid, proline, cudng do ho
hép va hoat tinh ABA tidng. Viéc 4p dung phdéi hgp
zeatin 0,5 mg/L va GA3 0,5 mg/L gitp ting chiéu cao
choi, s6 14, dién tich 1a va s6 ré clia cay ting trudng
trong diéu kién stress han.
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Effects of drought stress on shoot development of tomato
(Solanum lycopersicum L.)

Nguy Minh Tuan, Tran Thanh Thang®, Tran Thanh Huong

ABSTRACT

In recent years, drought stress was strongly affected on the development and yield of tomatoes.
There are increasing interests in the study of physiological transformations in adaption to stress in
Use your smartphone to scan this plants In this study, effects of drought stress (mannitol at different concentration) on the devel-
QR code and download this article opment of tomato shoot were studied. Morphological and physiological changes during the de-
velopment of shoot under drought stress conditions were analyzed. Based on the analysis results,
the combination of cytokinin and gibberellin was treated to increase the drought stress tolerance
of plants. Results showed that mannitol at 20 g/L induced tomato drought stress. Shoot height,
number of leaves, leaf area, and the number of roots significantly decreased in the drought stress
condition compared to the control. The formation superoxide (O ™) and hydrogen peroxide (H,O5)
occurred in the meristem, elongation region and cap of the roots in the drought stress condition
instead of only cap root in the control. In the drought stress condition, there was an increase in res-
piration intensity, proline and carotenoid content, and abscisic acid activity. In contrast, the content
of chlorophyll, photosynthesis intensity, cytokinin and gibberellin activity decreased in comparison
with the control. The combination treatment of zeatin 0.5 mg/L and GA3 0.5 mg/L improved the
drought stress tolerance of plants. The shoot height, number of leaves, leaf area and number of
roots of the treated plants were higher than those of the control plants.

Key words: Drought stress, mannitol, shoot development, Solanum lycopersicum, tomato
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	THẢO LUẬN
	KẾT LUẬN
	LỜI CẢM ƠN
	DANH MỤC CÁC CHỮ VIẾT TẮT
	XUNG ĐỘT LỢI ÍCH
	ĐÓNG GÓP CỦA TÁC GIẢ
	References


