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TOM TAT

Cam xoan (Citrus sinensis L.) la giong cam ngot cé gid tri kinh té cao va dwoc sir dung trong hd
tro diéu tri cdc triéu chimg nhir tdo bon, tiéu dom va giam mét méi. Tuy nhién, khi hdu meée ta ngay
cang khdc nghiét, han hdn va xam nhdp mdn dién ra mét cach phire tap gdy hdu qud nghiém trong dén
viéc trong va san xudt cam xoan. Nghién ciru ndy dwoc thiee hién nham danh gid phan img ciia Cam
xoan khi chiu tac dong cua cac mirc do man khac nhau trong diéu kién nudi cd’y mo in vitro. Hat giéng
sau khi khir tring bang dung dich HgCl: 0,1% trong 5 phiit dwoc rita lai voi nude cdt vé trimg va dua
vao méi truong MS bo sung NaCl 6 nong dé 2-10 g/L. Qud trinh nudi cay kéo dai 8 tudn, trong dé cdic
chi tiéu sinh trwong, sinh |i va sinh héa dwoc theo déi dinh Ki méi 2 tudn. Két qud nghién ciru cho thdy,
nong dé mudi tang cao lam suy giam khd ning sinh trucng va hiéu sudt quang hop cia cdy. Nguroc lai,
ham liong proline, do day biéu bi, I6p cutin lé va mirc dé lignin héa & té bao nhu mé vo, ndi bi ré tang
[én 16 rét dudi dp liec man. Dang chit ¥, do day thanh té bao bao b6 mach ¢6 xu hudng gidm khi nong
d6 NaCl vieot qud nguong nhat dinh. Nhitng phat hién tie nghién cieu nay cung cap co sé khoa hoc quan
trong cho viéc tuyén chon va nhén giong cdc dong Cam xodn cé kha ndng khang man, gép phan ndng
cao hiéu qud san xudt trong boi canh bién doi khi hdu toan cau.

Tir khoa: giai phe:lu; Citrus sinensis; sinh trudng; in vitro; NaCl, stress mén

1.  Giéi thi¢u

Cam xoan (Citrus sinensis L.) cing ho vi Cam mat, déu thudc nhém Cam ngot (Citrus
sinensis) (Pham, 2000). Cam xoan duoc tré)ng chu yéu 0 khu vyc Tay Nam B9, bao gém cac
tinh An Giang, Tién Giang, Hau Giang, Bén Tre va Vinh Long (Dak Nong Newspaper,
2020). Tinh dau chiét xuét tir 14 cam thudc nhom nguyén liéu co gid tri cao, dugc tmg dung
rong rai trong cac nganh cong nghiép thuc pham, dugc lidu va ché tao huong liéu (del

Cite this article as: Luong, T. L. T., Bui, T. L., & Luu, T. P. K. (2025). Effects of sodium chloride on growth,
physiological, biochemical and morphological anatomic characteristics of sweet orange (Citrus sinensis L.) under
in vitro culture conditions. Ho Chi Minh City University of Education Journal of Science, 22(6), 1027-1038.
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Carmen Razola-Diaz et al., 2021). Ngoai ra, la Cam kich manh ti vi, tiéu dom, qua Cam giup
giai khat, giam mét moi, mat phoi, loi tiéu va tri tio bon (Liu et al., 2021). V6 qua cam chira
céc hop chit mang vi cay nhe cuing huong thom dic trung va tinh 4m, c6 kha nang lam diu
cac con dau da day ciing nhu kich thich chirc nang ti€u hoa, qua doé cai thi€n cam gidc them
an (Gupta et al., 2023).

Han han kéo dai di kém v6i xam nhdp man ngay cang phtrc tap da gay ra nhiing tac
dong tiéu cuc nghiém trong dén sinh ké va hoat dong san Xuét & vung déng b?mg song Curu
Long (Tran et al., 2021). Xam nhap man gay thiét hai cho cay an trai trong d6 c6 cady Cam
x0an do cay c6 mui 14 loai cdy nhay cam véi mudi (Gulia et al., 2024). Ung sut man lam
gian doan qua trinh hap thu nuéc qua ré, din dén tich tu Na* va Cl- trong mé cay giy doc
ion va ph4 v can bang ndi moi, dong thoi kich hoat stress oxy hoa va stress thim thau
(Yildiz et al., 2023). Bén canh d6, stress man con can trd su sinh trudng va phét trién cia
thuc vat bang cach tc ché qua trinh quang hop 1am thay d6i luong dudng nhu sucrose,
fructose va glycolysis (Van Zelm et al., 2020). Chinh vi vy, nghién ctru nay duoc thuc hién
véi muc ti€u danh gia tac dong cua stress man do sodium chlrodie (NaCl) 1én céac chi tiéu
sinh trudng, sinh |i — sinh hoa va cac dac diém hinh thai — giai phiu ctia cdy Cam xoan nuodi
cdy in vitro. Két qua nghién ctru s& cung cip co s¢ khoa hoc ving chic dé phat trién cac bién
phap cai thién chat lugng cdy Cam xoan trong quy trinh san xuét tai nhimg ving dat chiu
anh hudng xam nhap man.

2. D6i twgng va phuwong phap nghién ciu
2.1. Vit liéu nghién ciru

Hat gidng Cam xoan (Citrus sinensis L.) duoc cung cap tir vuon trong Cam xoan thudc

huyén Viing Liém, tinh Vinh Long.

2.2. Phwong phap nghién ciru

2.2.1. Phuwong phdp khao sat anh huéng ciia NaCl dén su sinh truong ciia giong Cam xoan
(Citrus sinensis L.) trong diéu kién nudi cdy in vitro

Hat Cam xoan sau khi tich khoi qua dugc rira sach bang dung dich xa phong loang,
r0i rira lai nhiéu 1an voi nude cat vo trung. Tiép do, hat dugce dua vao ta cdy va khi tring
bang dung dich HgCl2 0,1 % trong 5 phut, sau khi két thuc xtr Ii, hat dugc rira véi nude cat
v triung dé loai bo du lugng héa chat (Dong & Nguyen, 2017). Vo hat sau khi khtr tring
duoc rach nhe dé 16 phoi, rdi ciy 1én moéi truong MS c¢6 bd sung NaCl & cac mirc 0 (d6i
chimng), 2, 4, 6, 8 va 10 g/L. Cac chi tiéu dugc theo doi dinh ki 2 tuan 1 1an.

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

R théng ké s6 lugng tai tudn 2, 4, 6 va 8 sau khi céy.

- Chiéu dai 14 tht 3: do tir gde 14 toi ngon 1a bang don vi cm (Luong et al., 2024).

- Chiéu rong 14 thir 3: do theo chiéu ngang ¢ gitra 14 tai vi tri c6 kich thudc 16n nhat bang
don vi cm (Luong et al., 2024).

-S4 ré: thong keé sb luong tai tuan 2, 4, 6 va 8 sau khi ciy.

- Chiéu dai ré: do tir géc dén dinh ré cua ré dai nhét bang don vi cm.
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- Sinh khdi tuoi, sinh khéi kho: can mau ngay sau khi thu dé xac dinh sinh khdi tuoi;
sau d6 sdy & 80 °C dén khi khéi luong khong ddi dé xac dinh sinh khéi kho (Vu et al., 2012).

- Cuong d6 quang hop (umolO2/dm?%/gid) xac dinh bang dién cuc oxy trong budng do
LeafLab2 (Hansatech) v6i cudng do chiéu 2 000 lux, nhiét do 25 °C, ghi nhan sy thay doi
ham lugng O: theo thoi gian (Huynh et al., 2022).

- Ham luong proline: chiét xuét tir md mam va 14, thuc hién phan tng mau, do do hép
thy tai budc song 520 nm, so sanh véi duong chuan proline theo phuwong phap duoc mo ta
boi Paquin va Lechasseur (1979).

- Quan sat bién d6i hinh thai — giai phau: sau 8 tuan nudi cdy, mau duge nhudm kép va
quan sat dudi kinh hién vi theo quy trinh ctia Tran (1981).

Mbi nghiém thirc tién hanh 10 6ng nghiém, 1 hat Cam xoan/ ng nghiém, lap lai 3 lan.
2.2.2. Diéu kién nudi cdy

Tat ca cic nghiém thic duoc nubi trong budng cdy véi cuong do chiéu sang
2500 + 500 lux, chu Ki quang ning 12 gid sang/12 gid ti, 46 4m twong dbi duy tri ¢ mirc
60 = 5 % va nhiét d§ phong 6n dinh & mirc 22 +2 °C.
2.2.3. Phuong phdp xir li s6 liéu

Dir liéu thu thap dugc nhap va phan tich bang phan mém SPSS for Windows phién
ban 20. Phén tich phuong sai (ANOVA) duoc tién hanh dé kiém dinh sy khac biét giita cac
nghiém thirc; cac gia tri khac nhau vé mit thong ké & muc y nghia P <0,05 duogc ki hiéu
bang cac chit cai khac nhau.
3. Két qua va thio luin
3.1. Két qua khdo sdt anh hwéng ciia NaCl Ién cdc chi tiéu sinh truéng ciia giong Cam
xoan (Citrus sinensis L.) trong diéu ki¢n nuéi cdy in vitro

Céc két qua thi nghiém vé tac dong ciia NaCl 1én kha ning sinh truéng cta giéng Cam
X0an in vitro sau 8 tuan nudi cdy dugc minh hoa trong Hinh 1-5, dua trén cac chi tiéu sau:
3.1.1. Chiéu cao cdy

B NaCl 0 g/L (d6i chirng) HEEEl NaCl4 g/L HEEE NaCl 8 g/L
[ NaCl 2 g/b [ NaCl 6 ¢/L [ NaCl 10 g/L

b
b
d
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b
c
b
lﬂiaaa ﬂlaaa aaa aaa
T T T T
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Chiéu cao cay (cm/cay)
IS
=

~

o

Hinh 1. Anh hudng ciia NaCl & cdc nong dé khdc nhau dén chiéu cao cdy cia giong Cam
xoan (Citrus sinensis L.) sau 8 tuan nudi cdy in vitro. Cdc chit cai a, b, ¢, d chi sw khac
biét o mirc y nghia thong ké (p < 0,05)

Sau 8 tudn nudi cdy, & cic nghiém thirc bo sung NaCl voi ndng do 2 g/L va 4 g/L,

chiéu cao cdy déu giam so v&i nghiém thie ddi ching. Chiéu cao cay dao dong tir 5,16 cm
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-4,31 cm so véi nghiém thirc ddi chiung dat 7,26 cm, v khéc biét nay 1a c6 y nghia théng ké
so v6i ca ddi ching va cac nghiém thirc khac (Hinh 1 va Hinh 5). O nghiém thiic bd sung
NaCl véi nong d6 tir 6 g/L-10 g/L, cdy nay mam nhung khong sinh trudng thanh ciy con.
3.1.2. 86 ld, chiéu dai ld, chiéu rong ld

Sau tim tuan nudi cdy in vitro trén moi truong MS chira cac ndng d6 NaCl khac nhau, tat
ca cac chi tiéu lién quan dén dic diém 14 déu cho thay sy bién doi rd rét do stress man (Hinh 2).

(A) M NaCl 0 g/L (66i ching) EEEE NaCl4 g/L HEEE NaCl 8 glL

(B) M NaCl 0 /L (d6i chum, - C
g) B NaCl 4 gL NaCl 8 g/L © _—Na mgrL (481 ching) EEEE NaCl 4 g/L EEEE NaCl8 g/L
= Naci2glt I NaCl6 g/l B NaCl 10 g/l =1 NaCl2 gl 1 NaCl6 /L B NaCl 10 giL = N [0 NaCl 6 /L B NaGl 10 giL
7 20 20
d
6l d 18 B 18
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Hinh 2. Anh hwong ciia NaCl 6 cdc néng dg khdc nhau dén (4) sé 1d;
(B) chiéu dai la; (C) chiéu rong ld cia giong Cam xodn (Citrus sinensis L.) sau 8 tudn

nudi cdy in vitro. Cdc chit cdi a, b, ¢, d chi s khdc biét & mike y nghia thong ké (p < 0,05)

O nghiém thuc ddi chung (0 g/L NaCl), trung binh mdi cay xuét hién 5,37 14, véi chiéu
dai 2,03 cm va chiéu rong 1,61 cm. Khi bd sung 2 g/L va 4 g/L NaCl, cac théng sé nay déu
suy giam rd rét: s6 14 trung binh giam xudng con 3,70 va 3,17 1; chiéu dai 14 1an luot con
1,62 cm va 1,45 cm; chiéu rong 14 con 1,12 cm va 1,05 cm. Sy khac bi¢t gitta cdc nghi¢m
thirc nay va déi chimg ciing nhu cac mirc mudi cao hon 6-10 g/L déu dat y nghia théng ké
(Hinh 2 va Hinh 5). O néng d6 NaCl tir 6 g/L tr¢ 1én, du hat van c¢6 thé nidy mam, nhung
khong phat trién thanh cy con nén khong hinh thanh 14.
3.1.3. 86 ré, chiéu dai ré

Két qua sau tam tun nudi cy in vitro trén méi trudng MS bd sung NaCl & cac mirc khéc

nhau cho thy tat ca cac chi tiéu vé sinh truong ré déu bi anh hudng rd rét boi stress man (Hinh 3).
® ®

M NaCl 0 g/L (déi chirng) EEEEN NaCl4 g/L HEEEl NaCl8 g/L

I o0 gL (d6i chirng) HEEE NaCl4 g/L HEEEI NaCl8 g/L
[ NaCl2 g/l [ NaCl 6 g/L I NaCl 10 g/L —

[ NaCl 2 g NaCl 6 g/L [ NaCl 10 g/L

S6 r& (ré/cay)
Chiéu dai r& (cm/r&)
»

Tuan Tuén

) Hinh 3. Anh huong cua NaCl ¢ cac nong dé khdc nhau dén (4) S’OA, ré;
(B) chiéu dai ré cua giong Cam xoan (Citrus sinensis L.) sau 8 tudn nuoi cay in vitro. Cac
chit cdi a, b, c, d chi sy khac biét o mirc y nghia thong ké (p < 0,05)
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O nghiém thirc bo sung 2 g/L va 4 g/L NaCl, s6 luong va chiéu dai ré déu giam so véi dbi
chimg. Cu thé, s6 r& trung binh dao dong tir 1,00 dén 2,47 1&, trong khi & nghiém thirc d6i ching
dat 3,03 r&; chiéu dai ré dai nhat giam xudng con 1,07-6,04 cm, so véi 6,91 cm ¢ ddi ching. Cac
khéc biét nay déu co ¥ nghia thong ké so voi nghiém thire d6i chimg (Hinh 3 va Hinh 5).

3.1.4. Sinh khéi tuoi, sinh khoi kho

Sinh khdi tuoi va kho ciia Cam xoan, von phu thudc vao su phat trién cua ré, than va
14, cling bi suy giam rd rét dudi tic dong cua stress man. Khi b6 sung NaCl voi ndng d tir
2 g/L dén 10 g/L vao mdi truong MS, sinh khéi tuoi dao dong tir 1,03 g xudng con 0,19 g,
trong khi sinh khdi kho giam tir 0,30 g xudng con 0,09 g. O nghiém thirc d6i chung, sinh
khéi twoi va kho 1an luot dat 1,20 g va 0,35 g. Su khac biét vé sinh khdi gitta cac nghiém
thirc ¢6 mudi va dbi chimg déu dat mirc ¥ nghia théng ké (Hinh 4 va Hinh 5).

(A) | s NaC10 g1 (36 chiing) I NaCl 4 o/L N NaCl8 olL (B) | 14ac1 0 97 (861 chiing) mmm Nach ¢ o1 e 01

[ MaCl2 giL [ NaCl6 o/l mmmm MNaCl 10 gil 1 NaCl 2g/'L 1 MNaCl 6 oL mmmm MNaCl10 o/l
16 04

o

Sinh khéi khé (g/cdy)
o =
R bt

Sinh khéi tuoi (gicdy)

=}

0.0 4

Tudn Tudn

Hinh 4. Biéu do thé hién dnh hwéng ciia NaCl & cdc nong do khdc nhau dén (4) sinh khoi
twoi; (B) sinh khoi khé cia giong Cam xodn (Citrus sinensis L.) sau 8 tudan nudi cdy
in vitro. Cdc chit cdi a, b, ¢, d chi sw khdc biét & mirc y nghia thong ké (p < 0,05)

Hinh 5. Anh hwong ciia NaCl & cdc nong do (4) 0 g/L (doi chimg); (B) 2 g/L; (C) 4 g/L;
(D) 6 g/L; (E) 8 g/L; (F) 10 g/L dén sw sinh trucng cia giong Cam xodn
(Citrus sinensis L.) sau 8 tudn nudi cdy in vitro
3.2. Két qua khdo sdt dnh hwéng ciia NaCl dén cdc chi tiéu sinh |i, sinh hod ciia giong
Cam xoan (Citrus sinensis L.) trong diéu ki¢n nuéi cdy in vitro
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Céc chi tiéu vé& cuong d6 quang hop va ham lugng proline cta giéng Cam xoan danh
gi4 sau 8 tuan nudi cay in Vitro trén méi truong MS bd sung NaCl & cac mire dd khac nhau,
duoc thé hién ¢ Hinh 6.

80 300

d
=

250 + _I_

@
S
L

150 +

100 +

N
S
L

50 4

Cudng do quang hop (LmolO,/dm?/gio)

b

&
o
Ham luong proline (mM.IY/g trong Iwong tuoi)

a
a a a o0

o T T T T 0 2 4 6 8 10
0 2 4 6 8 10 N
Nong doé NaCl (g/L)

Néng 6 NaCl (glL
Hinh 6. Ank hwo’ngngcua ]Sa)Cl o cdc nong dg khdc nhau dén cuong dé quang hop (4) va
ham luong proline (B) ciia giong Cam xoan (Citrus sinensis L.) sau 8 tudn nudi cdy
in yltro. Cdc chit cdi a, b, ¢, d chi su khac biét o murc y lf{ghla thong ké (p < 0,05)

K¢ét qua do cuong do quang hop ctia cdy Cam xoan nudi cay in vitro trong di€u kién stress
min sau 8 tuan cho thay hiéu sudt quang hop bi suy giam dang ké so voi nghiém thirc dbi chimg.
O nghiém thic bd sung NaCl 2 g/L va 4 g/L c6 cudng do6 quang hop lan luot 1a 34,3
umolOz/dm?/gity va 6,58 umolOz/dm?/gid. Pic biét, & nghiém thic véi ndng dé NaCl 6 g/L -
10 g/L, néng d6 mudi anh hudng nhiéu dén cay khién hat khong sinh truong thanh cay, do do,
cuong d6 quang hop 13 0 pmolO2/dm?%/gidr v sy khac biét ndy 14 ¢6 ¥ nghia thong ké so véi ca
dbi chimg va cac nghiém thirc khac (Hinh 6). Tuong tir vy, ham lugng proline ting dan tir
nghiém thirc NaCl 2 g/L dén 8 g/L. Tuy nhién, & nghiém thirc nong d6 NaCl 10 g/L, cdy Cam
xoan khong sinh trudng nén khong xac dinh duge ham lugng proline. Ham lugng proline tdng
manh nhét & nghiém thirc b6 sung NaCl 8 g/L 1a 243,3 mM.I"Y/g trong luong tuoi (Hinh 6).

3.3. Két qua khdo sat hwéng ciia NaCl dén hinh thai gidi phdu cia giong Cam xoan
(Citrus sinensis L.) trong diéu ki¢n nudi cdy in vitro
3.3.1. Hinh thdi gidi phdu ld

) pm 20 pm
Hinh 7. Anh huéng ciia NaCl 6 cdc nong dé (4) 0 g/L (d@6i chimg); (B) 2 g/L; (C) 4 g/L dén hinh
thdi gidi phdu ld ciia giong Cam xoan (Citrus sinensis L.) sau 8 tudn nudi cdy in vitro
Chu thich: (1) Cutin; (2) Biéu bi trén; (3) B6 mach; (4) Biéu bi duéi
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Phau thirc cit ngang ciia 14 Cam xoan trén méi truong MS ¢6 bd sung NaCl ¢ cac ndng
do tang dan cho théy biéu bi va 16p cutin day lén ro rét khi mudi tang cao. Nguoc lai, thanh
té bao ciia cac t& bao bao b6 mach mong dan theo mirc d6 NaCl, dan dén giam d6 day gan
14 (Hinh 7). Piéu nay cho thdy kha ning sinh trudng va phat trién cua cy giam trong diéu
kién stress man.

3.3.2. Hinh thdi gidi phdu ré

20 pm T 20 R 20 pm

20 20 pm 20 pm

Hinh 8. Anh huong ciia NaCl 6 cdc nong dé (4) 0 g/L (doz chung); (B) 2 g/L; (C) 4 g/L;
(D) 6 g/L; (E) 8 g/L dén hinh thdi gidi phau ré cua giong Cam xoan (Citrus sinensis L.)

sau 8 tudn nudi cay in vitro
Chu thich: (1) Biéu bi; (2) B6 mach
Phéu thtc cdt ngang ctia ré Cam xoan xr Ii voi cac ndong d6 NaCl khac nhau cho thay

16p biéu bi c6 mirc d6 lignin hoa gia ting twong tng theo ndong d6 mudi. Pic biét & nghiém
thire bd sung NaCl 8 g/L, biéu bi ctia ré bj hoa lignin nhiéu nhat (Hinh 8). Pong thoi, do anh
huong boi ndng d6 mudi nén r& kém phat trién din téi cac bé mach giam.
3.4. Thdo lugn

Dé thich tng voi diéu kién stress, thuc vat s& giam ting truong dé chdng chiu trudc
nhimg bién doi c6 hai cia mdi trudng séng (Liu et al., 2019). Stress min giy rdi loan can
bang nudc trong qua trinh sinh trudng va san xuit cac loai ROS (Reactive Oxygen Species
- c4c dang oxy hoat hoa) gay han ché sy sinh trudng cua cdy (Khan & Bano, 2018). R 1a co
quan chinh gitp cay hat nudc va cac chét dinh dudng tir dat, dong thoi cam nhan d6 man dé
ciy phan tng nhanh chéng nham duy tri chirc ning sdng cta cay (Arif et al., 2020). Khi chiu
ap luc min, kha ning hap thu ion khoang cia ré bi suy giam, dan dén viéc van chuyén va
phan phdi cac san pham quang hop trong mach libe bi can trd, gay rdi loan tinh thim mang

1033



Tap chi Khoa hoc Trwong DHSP TPHCM Luwong Thi Lé Tho va tgk

té bao (Hoang et al., 2006). H¢ qua la sinh trudng 1& cham lai dudi diéu kién stress man. O
nong d6 mudi cao, ham luong cac hop chat hitu co dong vai tro diéu tiét tham thiu trong té
bao tang 1én, dong thoi hoat tinh cta cac chat diéu hoa sinh trudng ndi sinh chang han nhur
abscisic acid ciing thay d6i. Nhiing bién dong nay anh huong dén sirc truong té bao va do
mé khi khéng, tir d6 kim ham sy phat trién chung cta cay (Xue et al., 2021).

L4 1a co quan phan tmg nhanh nhat ddi véi cac diéu kién bt loi ctia méi truong (Kumar
et al., 2020). O cay c6 mui, lugng CI” du thura sé gay rung la (Walker, 1986), doc tinh Na*
va CI- gy ra han sinh 1i bang cach giam kha nang tham thau cta dung dich trong méi truong
(Khan et al., 2019). Trong diéu kién min, d6 day biéu bi va 16p cutin ting dé gitp cdy cai
thién hiéu qua sir dung nuée va ting khong gian hap thy Na* trong biéu bi 14 (Zoric et al.,
2020). Chiéu rong cua cac bo mach va do day cua cac té bao bao bé mach déu bi anh hudng
bdi do man. Nguyén nhan 1a do sy suy gidm ham lugng nude cta cay boi stress man lam
anh huong dén hiéu qua quang hop ciia cdy (Gabash et al., 2023).

R& c6 thé chdng lai diéu kién do stress man gy ra bang thay d6i ciu trac giai phiu ctia
ré 1a sy ling dong cuia cac polyme ki nuéc nhu cutin va suberin trén thanh té bao (Shahid et
al., 2020). Qua trinh stress man con gia tang hién twong lignin héa, tir 46 gia ting d6 bén co
hoc ctia té bao va nang cao kha ning chdng chiu trudc cac diéu kién bat loi ciia moi truong
(Hamedi et al., 2022). Bén canh d6, duong kinh ctia cac bao bé mach giam khi tang d6 man
dan dén sy hit nude cua ré giam (Nejadhabibvash & Rezaee., 2021). Két qua nay phu hop
v6i quan sat rang, khi bd sung NaCl & cac mirc do khac nhau, tat ca cac chi tiéu sinh truong
clia cay trén méi trudng c6 d6 min ting déu giam rd rét.

Khi NaCl duoc thém vao méi truong nudi cdy in vitro & cac nong do khac nhau, tit ca
c4c chi tiéu sinh truong déu suy giam, kéo theo giam ca sinh khdi twoi va sinh khdi kho twrong
tmg. Didu nay phti hop véi két qua ciia Ghaleb va cong su (2010), trong d6 nong d6 NaCl ting
cao lam giam dang ké s 14, chiéu cao, trong lugng tuoi va trong luong kho cta cdy Chanh
Volkamer va Cam chua sau hai thang nuéi ciy (Ghaleb et al., 2010).

Stress man anh huong dén hoat dong ctia enzyme, sic té quang hop, protein mang
thylakoid 1am tang hoat dong ctia enzyme chlorophyllase phan huy di€p luc (Shahid et al.,
2020; Hao et al., 2021). Nong d6 mudi cao con 1am ting ap sudt tham thau ciia moi truong
(Zhao et al., 2021). Do d0, khi cay gap diéu kién stress man voi néng dd6 mudi cao, thé nuéc
cua cay lon hon thé nude ciia moi truong, tur d6 1am han ché su hit nude cua ré (Zhao et al.,
2021). Sy suy giam kha ning hat nude cia ré dan dén thiéu nude ndi bao, kich hoat co ché
dong khi khong, lam giam thoat hoi nuéc va han ché qué trinh khuéch tan CO: vao 14, tir 46
lam suy giam cudng do quang hop (Ahluwalia et al., 2021). Pong thoi, stress man gy can
tré qua trinh tong hop sic tb quang hop dan dén 14 bi vang (Parvin et al., 2019). Pdng thoi,
khi cdy gap diéu kién bat loi cia méi trudng thi trong cdy s& tich lity proline dé chéng chiu
v6i stress (Gosh et al., 2022). Proline gitp bao vé ciy khoi stress bang cach giai doc ROS
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va diéu chinh can bang ndi moi trong cdy, cai thién qua trinh quang hop trong diéu kién
stress man (Moukhtari et al., 2020).
4.  Kétluan

T4t ca cac chi tiéu sinh trudng gom chiéu cao cdy, sd lugng 14, chidu dai va chiéu rong
14, s6 r&, chiéu dai ré, ciing nhu sinh khéi tuoi va sinh khdi kho déu giam dan theo murc ting
ctia NaCl so v6i nghiém thtrc d6i chimg.

Céc chi tiéu vé sinh i, sinh hoa nhur ham luong proline, cudng d6 quang hop déu anh
huong boi stress man. Ham luong proline ti 1¢ thudn véi néng d6 mudbi, nguoc lai, cuong do
quang hop giam dan theo chiéu ting ndng do NaCl.

Dudi diéu kién stress min, ca cau triic va hinh thai giai phau cta 1a va ré déu bién doi
1 rét. Cu thé, khi ndng do NaCl ting 1én, do day 16p biéu bi va 16p cutin ¢ 14 gia ting, trong
khi d day cia cac té bao bao bé mach giam dan. O 1&, qua trinh lignin hoa biéu bi dién ra
manh hon va kich thuéc ciing nhu s lwong bé mach déu suy giam theo mic mudi ting.
bang luu y, tai cac nghiém thuce chtra 6 g/L, 8 g/L va 10 g/L NaCl, sinh trudng cia cdy Cam
gan nhu bi e ché hoan toan, 1am hat khong thé ndy mam va phat trién thanh cay con.

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

Citrus sinensis L. is a sweet orange cultivar of high economic value, traditionally used to
alleviate symptoms such as constipation, phlegm accumulation, and fatigue. However, climate
change manifesting as prolonged droughts and increasingly severe saltwater intrusion in Vietnam
poses a significant challenge to its cultivation. This study was conducted to evaluate the responses
of Citrus sinensis to different salinity levels under in vitro tissue culture conditions. Seeds were
surface-sterilized in 0.1 % HgCl: for five minutes, rinsed with sterile distilled water, and cultured on
MS medium supplemented with NaCl at concentrations of 2—10 g/L. Cultures were maintained for
eight weeks, with growth, physiological, and biochemical parameters recorded at two-week
intervals. The results showed that higher salinity significantly reduced plant growth and
photosynthetic performance. In contrast, proline content, epidermal thickness, cuticle layer
thickness, and lignification of cortical and endodermal cells in roots increased markedly under salt
stress. Notably, the thickness of vascular bundle sheath cell walls tended to decrease when NaCl
exceeded a certain threshold. These findings provide important scientific evidence for the selection
and propagation of salt-tolerant Cam xoan lines, thereby contributing to improved production
sustainability under global climate change.
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