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TOM TAT

Cam sanh (Citrus nobilis Lour.) 1a mot trong cac loai cdy an qua dem lai gia tri dinh dudng va kinh té cao. Qua
Cam sanh gitp cai thién strc dé khang cta co thé chdng lai bénh tit nhd chira nhiéu chat dinh dudng va cac hop
chat ty nhi€n c6 hoat tinh sinh hoc. Hién nay, han médn dién ra ngay cang nhiéu va phtrc tap gay thiét hai 1on cho
viéc trong trot & c4c tinh mién Tay trong d6 c6 anh huong dén viéc trdng cay Cam sanh. Nghién ciru dwoc thuc
hién nhdm khao sat anh hudng cua stress man 1én mét so chi ti€u hinh thai ctia 14 cdy Cam sanh trong diéu kién
in vitro. NaCl dugc b sung vio méi truong Murashige and Skoog & cac ndng dd khac nhau (0, 1, 3, 5,7 va 9 g/L),
theo ddi cac chi tiéu vao ngay 20, 40 va 60 sau nudi cdy. Két qua cho thiy, stress man anh huong xiu dén sy sinh
truong ctia 14 Cam, trong d6 nong d6 NaCl tir 5 g/L dén 9 /L miu cdy khong c6 14. O nghiém thirc NaCl 1 g/L
va 3 g/L mau séc 14 nhat, s6 14, chiéu dai, chiéu rong 14 va dién tich 14 1an luot 14 2,00 — 1,00 14; 1,65 — 0,81 cm;
1,24 — 0,06 cm; 1,54 — 0,04 cm?, thip hon nghiém thirc dbi ching dat 3,07 14, chiéu dai 14 dat 2,35 cm, chidu
rong 14 dat 1,84 cm va dién tich 14 dat 3,21 cm”.

Tir khoa: Cam sanh, hinh thai, in vitro, 14, NaCl, stress man.

MG PAU

Cam sanh (Citrus nobilis Lour.) l1a cay &n qua c6 vai trd quan trong trong nganh tréng trot & Viét Nam nhe gia tri
kinh t& cao va giau chéat dinh dwéng, vitamin C, cac chét chéng oxy héa,... gilp tang strc dé khang cho co thé
chong lai nhiéu loai bénh tat (Luu et al.,et al., 2023). Bong bang séng Ctru Long la vung san xuat cam Ién nhat
nuwoc, hién dang chiu xadm nhap man nghiém trong, bat thuwong va duoc dw bao sé dién bién xau hon ‘tror)g
nhirng nam tiep theo (National Agency for Science and Technology Information, 2016) gay thiét hai nang né den
ndng suat cam quyt. Stress mén gay han sinh ly, méat can bang ion trong cay, tich ldy lwgng lon ion Na® va CI
gay doc cho céy, do d6 anh hwdng xau dén sinh trwéng, ndng suét va sinh khéi cla thuc vat (Khuong et al., 2018).
Doéng thdi, ion CI dac biét doc dbi véi cay c6 mui (Khalid et al., 2022).

Mbt trong nhirng bién phap gidp cai thién giébng cay tréng nang cao kha ndng chéng chju v&i man 1a chon ra cac
gidng cay tréng chéng chiu man cao dwa vao cac dac diém di truyén sé lwong trong dé cé chi tiéu vé sb luwong l1a
(Khuong et al., 2018). L4 la co quan c6 anh hwéng rat Ién sw sinh trwdng cia thwc vat. B& mat |4 la noi dién ra
hoat ddng quang hop gitip cung cap chat hitu co dé cay sinh trwéng va phat trién; s thoat hoi nuéc olala dong
Iwc chinh cho qua trinh hat nwéc va khoang ciia cay. La ciing c6 nhirng bién doi ve hinh thai va giai phau dé& dap
(ng v&i stress cla mdi trwong (Khuong et al., 2018) Tuy nhién, cac nghlen ctu vé sw bién ddi hinh thai la trong
didu kién man con han ché. Do do, nghién clru cac chi tiéu vé la trong méi trudng stress man in vitro gidp danh
gia mirc do thiét hai do stress man gay ra cho cay tréng. T& nhirng luan giai trén, nghién ctru nay duoc thyre hién
nham khao sat kha nang chiu man cia Cam sanh dwai tac dong ctia NaCl & cac nong d§ khac nhau, tiv d6 cung
cap co sé khoa hoc dé ap dung giai phap phu hop cé thé han ché tac hai ctia mén cho quy trinh tréng cay Cam
sanh & nhirng ving dat bi xdm nhap man.

NGUYEN LIEU VA PHPONG PHAP

Vat liéu nghién ctru

Hat gidng cay Cam sanh Citrus nobilis Lour. dwgc cung cép tlr vudn cam thudc thi x& Binh Minh, thanh phé
Vinh Long.

Phwong phap nghién ctru

Phwong phdp khéo sédt 4nh hwéng caa NaCl dén sw chi tiéu ld cia cdy Cam sanh (Citrus nobilis Lour.)
trong diéu kién nuéi cay in vitro

Thi nghiém dwoc tién hanh trén méi trwdng Murashige va Skoog (1962) (MS) chtra 20 g/L dwong va 7 g/L agar,
pH méi trwéng dao dong tiv 5,6 dén 5,8 . Mdi trudng dwoc hap khir tring & 121°C trong 40 phut.
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Sau khi duoc Iéy ra khdi qua, hat Cam sanh dwoc khi tring bén ngoai ti ciy bang cach I&c mau bang xa phong
long 1% va rira sach mau bang nwéc cat vé trung. Tiép tuc dua hat Cam sanh da rira vao td cay dé khiy trung
bang dung dich HgCl2 0,1% trong 5 phut (Marak & Laska, 2010); rira sach mau béng nwoc cét vo tring; sau do,
cay mau vao 6ng nghiém chira 10 mL méi trwéng nu0| cay MS c6 bd sung NaCl & cac ndng d6 khac nhau: 0 (d6i
ching), 1, 3, 5, 7 va 9 g/L. Theo ddi céc chi tiéu: sb 14, chidu dai 14, chidu réng 14, dién tich 14, quan sat hinh thai
sau 20, 40, 60 ngay nudi céy.

- 86 1a: thdng ké sb lwong & vao ngay 20, 40 va 60 sau khi cay.

- Chiéu dai 1a: do tir gbc 14 t6i ngon 14 béng don vi cm.

- Chiéu rong la: do theo chidu ngang & gitra 14 tai vi tri c6 kich thwéc I6n nhat bang don vi cm.

- Dién tich l&: chidu dai la x chiéu rong la x hé sb hiéu chinh (11/4) (Wang et al., 2007).

Thi nghiém duoc I&p lai 3 1an, mdi nghiém thirc tién hanh 10 6ng nghiém, méi dng nghiém céy 1 hat Cam.
Phuwong phap khéo sét cau tao giai phau

Nghién ctru tap trung vao phan tich hinh thai giai phau cta clu truc giai phég gan la chinh do tac déng cla man
dén sinh tru’()’ng‘ cla l& co thé dwoc xac dinh dwa vao kich thwéc clia cac cau tric nhw 16p biéu bi, 16p cutin va
bd dan chinh (nam & géan chinh cia 1a).

Phwong phap chuén bi tiéu ban vi phau: phién la dugc ct ngang thd cong bing dao lam mét doan 1/3 day
phién, gdm gan giira va mét it hai bén phién la chinh thirc. Sau d6, chon céc lat cat that méng d& nhuém mau.
Phwong phap nhudm mau duoc thuc hién theo Tran Cong Khanh (1981). Vi phAu sau khi cat dwoc ngam va tay
sach mau bang dung dich Javel 50 % ti¥ 15 - 30 phut dé loai hét chat nguyén sinh ctia té bao. Rira sach Javel
bang nudc cét. Tiép d6, st dung Acetic acid 1 % trong vong 5 phut dé loai bo hét Javel con sot lai trong mAu.
Tiép tuc rira sach hét mui Acetic acid loang bang nwéc cat. Nhudm dé trong dung dich Carmine - phén (1 g
Carmine + 10 g phén chua + 200 mL nwéc cat) khodng 25-30 phat. Rira mau trong nuwdc cAt va nhuém méu
bang dung dich Methylene blue 1 % trong khoang 1 phut. Tién hanh quan sat mau dwai kinh hién vi quang hoc
trong giot glycerin (vach té bao béng cellulose sé& bat mau héng; vach té bao héa gb, héa suberin bit mau xanh)
va so sanh cac déc diém vi phau cla gira cac nghiém thirc.

Diéu kién nuéi cay

Tt ca cac nghlem thire nuoi ciy déu duogc thye hién & diéu kién chiéu sang 2500 = 500 lux, d6 4m 60% + 5% va
nhiét d6 28°C + 2°C.

Phwong phéap xtr ly sé liéu

Tét ca sb lieu duoc xi¥ ly theo phwong phap phan tich phwong sai (ANOVA) mét nhan té bang phan mém phan
mém SPSS phién ban 26 dung cho Windows. Sy khac biét cé y nghia & mirc xac suat P < 0,05 (P: probability).
KET QUA VA THAO LUAN

Két qua khao sat anh hwéng caa NaCl 1én céc chi tiéu sinh trwdng cua & cdy Cam sanh (Citrus nobilis Lour.)
trong dieu kién nudi cay in vitro

Bang 1. Két qua anh hwéng cia NaCl dén cac chi tiéu sinh trwéng cia la cdy Cam sanh
(Citrus nobilis Lour.) trong dieu kién nuéi cay in vitro

Néng dé NaCl (g/L)
Chi tiéu Thei gian (ngay)
0 1 3 5 7 9
20 2,00 +0,00° 1,30 £ 0,47° 0,00 + 0,007 - - -
Sé la (1a/cay) 40 2,53+0,51° 1,33+0,48° | 0,83+0,79° - - -
60 3,07 £0,83° 2,00 + 0,00° 1,00 +0,79° - - -
20 0,52 + 0,09° 0,35+ 0,10° 0,00 + 0,00% - - -
Chiéu dai la (cm) 40 2,24 +0,41° 1,06+0,32° | 0,21+0,05° - - -
60 2,35+0,39° 1,65 + 0.24° 0,81 +0,14° - - -
20 0,27 £0,12° 0,09 + 0,04° 0,00 +0,00% - - -
Chiéu rong la (cm) 40 1,62 £ 0,26° 0,45+ 0,27° 0,06 + 0,212 - - -
60 1,84 +0,39° 1,24 +0,27° 0,06 +0,02% - - -
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20 0,10 £ 0,05° 0,02 £+0,01° 0,00 + 0,00° - - -
Dién tich la (cm?) 40 2,75+ 0,79° 0,38 + 0,29° 0,01 + 0,00° - - -
60 3,21+0,72° 1,54 +0,43° 0,04 + 0,02° - - -

“Chd thich: (-) khdng sinh truéng. Céc chir céi a, b, ¢, chi sw khéc biét vé céc chi tiéu theo di & céc nghiém thirc b sung NaCl
& cac néng dé khac nhau & mirc y nghia thong ké (p < 0,05).

Sau 60 ngay nuéi cay in vitro trong méi trudng stress man véi NaCl & cac néng dd khac nhau cho thay cac chi
tiéu v& 14 déu gidm & cac nghiém thirc c6 bd sung NaCl so véi nghiém thirc déi chirng. O nghiém thic dbi
chirng, cay Cam sanh in vitro khéng chiu &nh hwéng gay man cta NaCl, sinh trwéng tét qua cac tudn nén mau
sac |4 xanh tbt, cay sinh trudng tbt nhat trong tt ca cac nghiém thire. Sé 14, chiéu dai, chiéu rong la dién tich 1a &
cac ngh|em thirc duoc bd sung NaCl dao dong I&n lwot tir 0,00 — 2,00 14; 0,00 — 1,65 cm; 0,00 — 1,24 cm; 0,00 —
1,54 cm? (Hinh 1). Trong d6, & ndng d6 NaCl 1 g/L, cay Cam sanh in vitro bat dau bi anh hwéng bdi stress man
nén sinh trudng kém hon, 14 nhd hon va mau sac |4 hoi nhat hon so véi nghiém thirc déi chirng. Khi tang néng
dd NaCl trong méi trwérng nudi cdy dén 3 g/L, cay Cam sanh in vitro sinh trudng kém hon 16 rét, kich thudc 14
nhd hon va xanh nhot nhat (Hinh 2). O cac nghiém thirc dwoc bd sung NaCl & ndng dd 5 g/L va 7 g/L, do chiju
&nh hwdng nang né cla stress méan lam cay sinh trwéng yéu, sau 60 ngay cay Cam in vitro khéng ra la (Hinh 1).
Nghiém thirc dwoc bd sung NaCl véi ndng d6 9 g/L, hat Cam sanh in vitro khéng ndy mam.

Hinh 1. Anh hwéng cta NaCl & cac néng dé (A) 0 g/L (déi chirng); (B)1g/L; (C) 3 9/; (D) 5 glL; (E) 7g/L (F) 99/L
dén sw sinh trwéng ctia cay Cam sanh (Citrus nobilis Lour) trong diéu kién nuéi cy in vitro sau 60 ngay nudi cay

Hinh 2. Anh hwéng cta NaCl & cac néng do (A) 0 g/L (d6i chieng); (B) 1 g/L; (C) 3 g/L dén hinh dang va mau sic
cla la cay Cam sanh (Citrus nobilis Lour) trong diéu kién nudi cay in vitro sau 60 ngay nudi cay
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Két qua khao sat anh hwéng ctia NaCl & cac ndng dd khac nhau dén dac diém vi phiu cta cay Cam sanh
(Citrus nobilis Lour.) trong diéu kién nuéi cay in vitro

Hinh thai giai phau la

Dudi tac déng ctia cac ndng d6 mubi khac nhau, hinh thai gidi phau la clia cay Cam sanh trong diéu kién nudi
cdy in vitro bi anh hudng bdi stress man. Sau 60 ngay nudi cay, do day I&p biéu bi, do day I&p cutin cla |4 Cam
sanh cang tang theo chiéu tdng ndéng d6 mudi nhwng kich thwéc gan chinh cang nhd. B6 dan chinh clia I4 Cam
sanh cling chiu anh huwéng clia ndng d6 mudi. Néng d6 NaCl cang cao, kich thwéc bé dan cang nhé, sb lwong
mach xylem trong b6 dan cang gidm, khodng cach gira cac mach xylem trong gan chinh cang xa (Hinh 3). D6
dai cung xylem & ndng dd NaCl 1 g/L va 3 g/L ngan hon so véi nghiém thirc ddi chirng, dac biét & nong dé NaCl
3g/L khéng cé sw xuat hién cta cung xylem dwéi (Hinh 3C).

la cay Cam sanh (Citrus nobilis Lour) trong diéu kién nubi cay in vitro tal giai doan 60 ngay tubi. (CT: cutin, X: xylem)

THAO LUAN

Theo Khuong et al (2018), dwéi anh huwdng cta han sinh ly do stress man gay ra, thwc vat cé mot sé sw thay ddi
trong dac diém hinh thai va giai phau dé& ngan chin sw méat nwéc do thoat hoi nwéc & 14 nhw giam sb lwong va
dién tich 14, 1a day hon do phat trién mé mém dw tri¥ nwéc, bé& mat biéu bi cé I16p cutin day hon va gidm hinh
thanh mé dan.

V&i dac tinh khéng thAm nudc, 1&p cutin phd ngoai bé mat Ia day hon gidp gidm sw thoat hoi nwéc hiéu qua
(Khuong et al., 2018). Trong diéu kién stress méan, d6 day I&p bidu bi tang I&n ciing gép phan lam giam téc d6
thoat hoi nwéc (Keshavarzi va Esna-Ashari, 2022). Sw tdng do day cla I&p cutin, 16p biéu bi, I&p luc mé lam ting
do day cla la (Khuong et al., 2018), day la co ché giup I ting kha néng gitr nwéc va trung hoa doc tinh ctia mudi
(Prado et al 2017). Gan chinh cla 14 lién théng v&i hé manh dan cla than va hé thédng gan phu phan nhanh tir
gan chinh. B6 dan cla gan chinh gébm xylem cé chirc nang dan truyén nwdc va khoang cho la quang hop, va
phloem dan truyén cac san pham quang hop dén noi st dung (Khuong et al., 2018) Nhw vay cau truc va kich
thwdc cia gan chinh la ¢6 anh huwéng dén nang suat quang hop va s trao dbi chat dinh duéng trong cay, twr do
anh hu’ong dén sinh trwéng cla cay. Trong diéu kién man, cay kho hap thu dwoc nwdc dwdi ap lwe tham thau
cao do mudi gay ra, sw thoat hoi nwéc gidm, khi khdng déng dan dén thiéu nguyén liéu cho quang hop, sén
pham quang hgp duwoc tdng hop it hon, do d6 gidm sy hinh thanh mé dan, gidp téng dién tich cda lop luc mo,
gop phan tang kha nang gitr nwéc cho 1. Didu nay phu hop voi két qua nghién ctru, ndng d6 mudi cang cao, 1a
cang day va duwéng kinh bé dan & gan chinh cang ngan. Két qua nghién ctru twong ty trén loai Citrus sinensis L.,

theo d6 & d6 man cao lam téng cac théng sb giai phau cla la nhw dd day I&p biéu bi trén va dwdi, do day luc me,
d6 day cua phién 14,... va khoang cach gitra cac bod xylem trong gan chinh, tuy nhién lam gidm dwéng kinh mach
dan va sb lwong hang xylem trén méi bé gan chinh (Gabash et al., 2023).

Sy thoat hoi nwéc gidm anh hudng x4u dén dinh duéng khoéng trong cay do thoat hoi nwéc la dong lwe cho
qué trinh hat nwéc va khoang & ré (Khuong et al., 2018), tir d6 lam mét can bang cac chét dinh duéng thiét yéu.
Do chénh léch gitra thé nwéc va ap suat thdm thau dudi ap luc cia stress mén, cay van hap thu duoc nudc
nhwng ddng thoi trong qua trinh hut nwéc va khoang, ion mudi theo mach dan dwoc van chuyén dén cac té bao
khac trong cay lam ap suat thdm thau trong té bao cao va té bao la ciing bi &nh hudng. Stress mén lam tang ham
lwong Na®, CI" nhung lam gidm ham lwong Ca®* va Mg®* & cay Citrus (Othman et al., 2023). Trong cay, Na* duoc
van chuyén chl ddng nh ATP (Khuong et al., 2018), ham lwgng cao clia ion nay trong 14 1am tang ap suét thdm
th4u cla 14, dan dén la khé hap thu nwéc. Stre céng trwong nwéc cé y nghia trong sw phat trién vé kich thwéc
clia té bao. Do d6, ndng dé mudi cang cao, kich thwéc 1a cang nhé. Bén canh do, Mg la nguyén t& trung tam cla
phan t&r diép luc nén c6 anh hudng co ban dén kich thwéc, cu tric va chirc ning cla luc lap (Khuong et al., 2018).
Cung voi si thiéu hut Mg, man con gay tich lily Reactive Oxygen Spieces (cac dang oxy hoat héa — ROS), lam
&rc ché sw tdng hop va tich Iy diép luc (Agathokleous et al.,2020), tir d6 lam gidm ham lwong cac séc td quang
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hop, khién cho céc 1a bi nhat mau va didu nay ciing anh huo’ng xau dén qua trinh quang hop cla cay. Cac qua
trinh sinh ly nhw quang hop, hat nwéc va khoang bi suy gidm dan dén 14 thiéu cac chét dinh duéng thiét yéu aé
phat trién, anh hwdng x4u dén sy sinh trwdng cla la. ROS con lam ting sw phan gidi lipid cAu tric mang, lam tén
thwong DNA, protein, khién cac phan trng sinh hoéa trong t& bao bi suy gidm. Do dd, &nh hwéng x4u dén su
chuyé&n héa t& bao khién cho cay cham moc la. La truéng thanh quang hop manh, 14 non quang hop kém hon
(Khuong et al., 2018). Cang tang néng d6 NaCl sinh trwéng clia cay cang giam, cay cham moc 14, dién tich la
nhd. Sw gidm dién tich va sb lwong 14 cha cay Cam ba 1a Poncirus trifoliata trong diéu kién méan ciing da duwoc
ghi nhan (Samy va Hoday, 2015).

KET LUAN

Sw sinh trwdng clia cdy Cam sanh Citrus nobilis Lour. nudi cdy in vitro bi suy gidm dwéi tac dong ctia NaCl. Néng
dd mudi cang cao, sv sinh trwdng clia cdy Cam cang giam.

O nghiém thirc dbi chixng khong bd sung NaCl cay Cam sanh in vitro phat trién tét nhat. O' cac nghiém thirc
duoc bd sung NaCl, cay Cam sanh in vitro phat trién kém hon, thé qua sb luwong |4 va kich thwéc 14 gidam, mau
sac 1a nhat dan theo chiéu tang ctia ndng dd NaCl. &’ nghiém thirc vé&i ndng dd NaCl 9 g/L hat Cam khéong nay
mam, ndng d6 NaCl 5 g/L va 7 g/L gay stress ndng né nén cay Cam in vitro khéng ra la.
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INVESTIGATING THE EFFECTS OF SALINITY STRESS ON LEAF
MORPHOLOGICAL INDICATORS OF KING MANDARIN (Citrus nobilis Lour.)
UNDER /N VITRO CULTURAL CONDITIONS

Luong Thi Le Tho", Do Thi Tuyet Hoa', Luu Tang Phuc Khang2
"Ho Chi Minh City University of Education, Vietham
2Chiang Mai University, Thailand

SUMMARY

Citrus nobilis Lour. is one of the fruit trees that offer high nutritional and economic value. King mandarin fruit
helps improve the body's resistance against diseases due to its rich content of nutrients and biologically active
natural compounds. Currently, drought and saltwater intrusion are becoming more frequent and complicated,
causing great damage to cultivation in the Western provinces, including affecting the cultivation of King
mandarin trees. In this study, we investigated the effects of salt stress on several growth, physiological and
biochemical indicators of King mandarin under in vitro conditions using NaCl at different concentrations (0, 1, 3,
5,7 and 9 g/L). The results showed that the presence of NaCl in the culture medium negatively affects the
growth of King mandarin leaves. At NaCl concentrations from 5 g/L to 9 g/L, no leaves appeared. The treatments
with NaCl concentrations of 1 g/L and 3 g/L, leaf color gradually faded with increasing salt concentration, the
number of leaves, leaf length, leaf width and leaf area respectively were 1.00 — 2.00 leaves; 0.81 — 1.65 cm; 0.06
—1.24 cm; 0.04 - 1.54 cmz, lower than the control treatment reached 3.07 leaves, 2.35 cm in leaf length, 1.84 cm
in leaf width and leaf area was 3.21 cm”.

Keywords: King mandarin, morphology, in vitro, leaf, NaCl, salinity stress.
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