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TOM TAT

Suxam nhap man & khu vuc dong bang song Cliu Long hién dang gay hai nghiém trong dén nang
suat clia cay trong, trong doé co cay chanh khéng hat. Cac mudi, chii yéu la sodium chloride, trong
dat nhiém man gay ra stress nuéc cho ré, dan dén lao suy la va lam chét cay. Do do, trong nghién
clu nay, kha nang chiju man cla cay chanh khong hat dugc khao sét & cac diéu kien dat dugc bd
sung sodium chloride t&r 0 dén 16 g/L, nham xac dinh ngudng chju man ctia cay, sau do x{ ly tudi
nudc rira man & ré va phun dung dich KNO3 & cac ndng doé tir 0 dén 10 g/L 1én 1a. Két qua cho thay,
sodium chloride 4—16 g/L gay stress thdm thau va lam gidm su tang trudng cla cay sau 2 tuan xUr
ly, lam tang su rung 14, gidm su tao mdi clia la, giam trong luong tuai, gidm chi sé diép luc té, gidm
doé ma khéu, giam cudng d6 quang hop theo thoi gian. Stress mudi thic ddy su lignin hoa trong
cac té bao nhu mé vo ré, giam su tao mdi va kéo dai ré. Bén canh do, cac xtr ly hé trg su phuc hoi
cho cay ciing dugc thuc hién bang cach tudi nudc dé rita man & géc va phun KNO3 10 g/L trén 14
XU ly tudi nudc chi phuc héi dugc céc cdy chiu stress sodium chloride & muc tir 8 g/ L tr& xudng
va tao la mai sau 3—6 tuan, duy tri ham luong diép luc té & 13, ha thdp ham lugng proline. Sodium
chloride 12 va 16 g/L gay chét hoan toan cho cay va khéng thé phuc héi sau 6 tuan tusi nudc. X
ly két hop phun KNO3 10 g/L gitip @6 md khi khdu m& cling véi su tang tich Iy proline & 14 va ré.
Ngoai ra, vai trd clia cac chat diéu hoa tdng trudng thuc vat noi sinh cing dugc thdo luan dé lam
r& nhiing thay déi sinh ly trong diéu kién stress man.
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MG PAU

Chanh khong hat Citrus latifolia (Yu. Tanaka) Tanaka
la ciy an qua cé chiia ascorbic acid, sucrose va mét
s6 khoang nhu calcium, potassium va manganese...,
dugc trong véi dién tich hang nghin hecta tai dong
béng song Ctiu Long . Tuy nhién gan d4y, déng bing
song Cuiu Long dang chiu anh hudng cta hién tugng
xam nhap mén, nudc min ldn sau vao dét lién khodng
30-75 km, géy hai dén viéc canh tac cay chanh khong
hat2. Khi gdp stress mdn, cay bi xdo tron cin bing
nudc, su hip thu ctia ré bi can, 14 sé bi héa vang. Tuy
vao loai thuc vat ma kha ning dép ting véi stress man
sé khac nhau nhu tang su lignin hoéa véch t€ bao lam
tang do bén co hoc hay ting ham lugng proline gép
phan 1am ting 4p sudt thim thdu ctia té bao . Trong
gidi han bai bao nay, chiing t6i khao sat kha néng chiu
man ctia cdy chanh khong hat bang cach xt ly tudi
dung dich NaCl & cac néng d6 khac nhau. Sau dé xu
ly tudi nudc riia man & ré va phun dung dich KNO3
1én 14 nham g6p phan tim ra gidi phép han ché tic hai
ctia sy nhiém mdn 1én sy sinh trudng cta cay chanh
khong hat.

VAT LIEU VA PHUONG PHAP

Vat liéu

Cay chanh khong hat dang nhanh chiét (8 tudn tudi
tinh tit luc ct khoi cay me, tai huyén Buc Hoa, tinh
Long An) c6 chiéu cao 40 £ 5 cm, mang 1-3 nhinh
phu (Hinh 1), dugc tréng trong vudn thuc nghiém
(Tha buc, Thanh ph6 H6 Chi Minh).

V6i céc thi nghiém trong vuon thuc nghiém, cay
chanh khong hat dugc trong trong chdu nhua (thé tich
1,5 lit), chita 750 =£ 20 g gia thé bao gom xo dia : dét
trong : trau (ti1é 1: 2: 1 theo trong lugng) da dugc
rtia chat va phoi kho (d6 4m khoang 40 %). Bay chau
dugc 16t bang 16p nilong mong c6 duc 16 d€ gid thé
thodt nudc

PHUONG PHAP

Khao sat anh hudng cta cac d6 man khac
nhau lén su tidng truéng cla cay chanh
khéng hat chié€t nhanh

Cay chanh khong hat dugc tuéi dung dich NaCl & cac
nodng do: 0,4, 8, 12 va 16 g/L, bang cach rot déu 1én bé
mat gid thé, véi thé tich 250 mL/cay/lan tudi, vao cac
thoi diém 8 gio va 16 gié méi ngay (thang 04/2017).
Diéu kién trong vuon thuc nghiém: nhiét do ngay 33
+ 2°C, 4nh sang 32,2 + 15,1 klux, d6 &m 54 + 7 %.

Trich dan bai bdo nay: Hiéu H C, Hién T T T, Kiét D T. Khdo sat kha nang chiu man ctia cdy chanh
khong hat Citrus latifolia (Yu. Tanaka) Tanaka. Sci. Tech. Dev. J. - Nat. Sci.; 2022; 6(2):2023-2033.
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Céc chi tiéu nhu ti 1é 14 rung, chi s6 diép luc t6
(Chlorophyll Content Index), d6 m& khiu va cudng
d6 quang hop ctia 13, ham lugng proline, trong lugng
tuoi, hoat tinh chdt diéu hoa ting trudng thuc vat
(PHTTTYV) ndi sinh dugc ghi nhan.

Khao sat anh huéng ctia nudc 1én kha nang
phuc héi cia cay chanh khéng hat chiét
nhanh

Céy chanh khong hat sau ba tuan dugc xti ly NaCl v6i
nodng do ti 0-16 g/L tiép tuc dugc xu Iy phuc héi bing
cach tudi nudc & ré, thé tich 250 mL/cay/lan tudi,
vao cac thoi di€ém 8 gi¢ va 16 gid mdi ngay (thang
05/2017). Thi nghiém dugc theo doi trong khoang
thoi gian 3 va 6 tudn sau khi bt dau tusi nudc phuc
hoi, céc két qua nhu s6 14 tao mdi, chi s6 diép luc td,
ham lugng proline dugc ghi nhin.

Khao sat anh huéng KNO; lén su tang
truéng va phuc hdi ciia cady chanh khéng hat
khi nhiém man

Céy chanh khong hat dugc xt ly riéng 1é véi NaCl 0,
8 va 16 g/L bang cich tusi dung dich 1én gid thé, vao
cac thoi diém 8 gid va 16 gio mdi ngay. Ngoai ra, xt Iy
phun dung dich KNO3 10 g/L (phun truc tiép dén khi
uét déuld) dugc két hop cung véi xi ly tudi dung dich
NaCl 0, 8 va 16 g/L, thé tich 75 mL/cay/lan phun (tai
thoi diém 7 gid sang), 7 14n phun trén mot thi nghiém,
moilan cdch nhau 3 ngay. Cac nghiém thiic, bao gom:
o (i) Xt ly tuéi NaCl, 0 g/L

o((ii) Xt ly tudi NaCl, 8 g/L

o (iii) Xt Iy tu6i NaCl, 16 g/L

o (iv) Xt ly tu6i NaCl, 8 g/L va phun KNO3, 10 g/L
o(v) Xt ly tudi NaCl, 16 g/L va phun KNO3, 10 g/L
Thi nghiém dugc theo doi 2 tun, cdc két qua nhu chi
s6 diép luc t6, 40 ma khéu va cudng d6 quang hgp cua
14, ham lugng proline dugc ghi nhan.

Quan sat cau truc giai phau

Phiu thic ngang cta 14 va ré cay chanh khong hat
dugc quan sat truc ti€p trong nudc cat va sau khi
nhu¢m hai mau d6é carmin-xanh iod béng kinh hién
vi quang hoc.

Xac dinh d6 mé& khau

Céc mau 14 (tai vi tri cach géc 30 cm) dugce thoa 16p
keo mong d€ ¢ dinh trang thai cdc khi khiu. Do md
khéu 1a khoang cich chinh gitta 2 vach trong ctia t&
bao khi khiu, dugc ghi nhin bing phin mém LAS
V4.0.
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Do cudng do6 quang hgp

Cudng d6 quang hop ctia l4 (mol O,/m?/gidy) dugc
xdc dinh bang mdy do trao d6i khi oxygen (Hansatech,
Anh) & diéu kién anh sang 30 + 2 klux va nhiét do
buodng do duy tri 26 & 1°C nho hé théng giai nhiét.

Xac dinh chi sé diép luc té (Chlorophyll Con-
tent Index)

Chi s6 diép luc t6 (CCI) dugc do truc tiép bang may
Chlorophyll Content Meter- CCM 200 plus (hang
Opti Sciences, My), dua vao nguyén tic phé hép thu
ctia diép luc t6 tai budc séng 653 nm va 931 nm.

Xac dinh ham lugng proline trong mau

Dich trich proline thu dugc tii 14 va ré dugc cho phén
tng v6ihon hop gébm ninhydrin 1 % (w/v), acetic acid
60 % (v/v) va ethanol 20 % (v/v) v6itilé 1: 2 (theo thé
tich), trong diéu kién nhiét ¢ 95°C (20 phut). Dung
dich dugc d€ ngudi trong diéu kién phong va do mét
dd quang 6 budc song 520 nm. Ghinhan cac gia tri do
va tinh ham lugng proline trong mau dya vao dudng
chuén.

Po hoat tinh chat diéu hoa tang truéng thuc
vat (DHTTTV) ndi sinh

Céc hgp chit PHTTTV néi sinh trong mau 14 va ré
dugc ly trich va phén tich trén ban mong silica gel,
trong hé dung méi isopropanol: ammonium hydrox-
yde: HpO véi ti 1€ 10:1:1 (theo thé tich). Hoat tinh
ctia IAA va ABA dugc do béng sinh trac nghiém véi
diép tiéu ctia lda Oryza sativa (L.). Hoat tinh ciia GA
dugc do bing sinh tric nghiém véi cdy mam xa lach
Lactuca sativa (L.).

B4 tri thi nghiém va xit ly théng ké

Céc thi nghiém dugc b6 tri ngdu nhién véi 3 1an lip
lai, m6i nghiém thitic gdm 9 méiu. S6 liéu dugc xt ly
phén tich théng ké bing phép thii Duncan va T-Test
(one way ANOVA) nh6 phidn mém SPSS (Statistical
Package for Social Sciences), phién ban 22.0 dung cho
Windows. Su khac biét c¢6 y nghia & mtc p £0,05 cua
céc gid tri dugc biéu hién bang cac miu ty khdc nhau
kém theo sau.

KET QUA VA THAO LUAN

Anh huéng ctia cac miic d6 man khac nhau
lén su tang trudng ctia cay chanh khong hat
chiét nhanh.

Su'thay déi trong cdu tric gidi phdu cia ré
Citngang qua ving 1ong hit ctia ré cho thiy bén trong
tang long hut la mot 16p t€ bao cé vach day va hoa
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suberin, nhu mo vé vich con cenluloz. Sau mét tudn
xu Iy tudi NaCl v6i ndng d6 tit 0-16 g/L thi céc té bao
nhu mo6 vé gin tang long hut c6 vach héa lignin tang
dan theo nong do NaCl. Ddc biét, su hoa ligin ctia
t€ bao nhu moé vo ting manh sau 2 tudn xt ly 6 néng
d6 NaCl 16 g/L (Hinh 2). Trong diéu kién stress muoi,
nodng do NaCl cao gy ra stress thim th4u, thudng lam
x40 trdn can bang nudc cta thyc vt va can sy hép
thu nudc clia ré®. Do d6 dap ting ctia r& nhim tranh
t6n hai do stress mudi trong thi nghiém nay 1a biéu
hién tang su lignin héa lam ting d6 bén co hoc dé€
chéng chiu t6t véi stress gitip cay thich ting véi diéu

kién séng>"?.

Hinh 1: Cay chanh khong hat dugc st dung lam vat
liéu thi nghiém

Su’hoa vang va su'rung cua ld theo thoi gian
Trén cay bixtily NaCl 4 g/L sau 2 tudn, 6 vung phiénla
gan cudng bat dau bang sy xudt hién viing mau xanh
nhat va sau d6 chuyén sang mau vang. Su hoa vang
nay tdng theo thoi gian va néng do xtt Iy NaCl. Khi
tang néng d6 NaCl 4 dén 16 g/ L thi sy vang 14 c¢6 xu
huéng lan rong theo phan mép vé€ phia ngon 1a va sau
d6 lan theo gan phu vao vung gan chinh. Sau 3 tudn
xtt Iy NaCl, ngoai sy hda vang thi 14 bit ddu c6 sy héa
néu, v6i biéu hién 1a ving hoa vang & phién 14 gin gan
chinh xudt hién nhiing vét mau néu va khi ting ndng
do NaCl 4 dén 16 g/L thi vét héa nau xuat hién nhiéu
hon ¢ 2 mép 14, mép 14 bj kho, co lai va rung (Hinh 3).
Phau thic ngang vung 14 héa vang cho théy 16p luc
mo rao gin biéu bi trén va 16p luc moé khuyét gan biéu
bi dudi cta 14 ¢6 luc lap nhat mau va c6 xu hudng
chuyén sang vang. Bén canh d6, d¢ day cta la gidm

so v6i trude khi xti 1y, do sy thu hep cac khoang gian
bao & luc m6 khuyét (Hinh 4A va Hinh 4B). La bi héa
hoang 1a triéu chiing phd bién nhét thé hién khi ciy bi
stress min '° va & chanh khong hat ciing khong ngoai
1é. Trong thi nghiém x{ ly stress mu6i NaCl truc tiép
xam nhép vao bé ré, su thay d6i ciu truc & ré nhu da
trinh bay & trén gitp ciy chéng chiu véi stress thim
th4u, lam han ché sy hdp thu nudc vao bén trong mach
moc va din 1én 1a. Trong diéu kién thiéu nudc do
stress mudi giy ra, 14 bat ddu c6 biéu hién gidm do
day thong qua su thu hep cac cac khoang gian bao &
vung t€ bao luc mo khuyét (Hinh 4B). Su héa vang
va hda nau cta 14 trong trudng hgp nay la do sy nhat
mau xanh luc §14, 14 bat dau t6n hai do thiéu nudc, ti
d¢ thanh lap viing rung lam ti 1é rung l4 tang cao khi
xt ly NaCl 6 nong d6 4-16 g/L.

Hinh 4: Phau thic ngang cla la cach géc 25 cm bi
hoang hoa khi xtr ly NaCl trong vuan thuc nghiém
(A) va chi tiét ving mé gan biéu bi trén véi luc mé
rao va luc mé khuyét 6 luc lap nhat mau, nhu mé
khuyét mat mau xanh (B)?

AChi thich: Luc mé rao (1), luc mé khuyét (2), nhu mo
khuyét (3).

Sau 2 tudn xt ly NaCl, ti 1¢ rung 14 ctia ciy & nong 46
NacCl 4 va 8 g/L khong c6 su khac biét v6i déi chiing
(NaCl 0 g/L), nhung ti 1¢ nay bat d4u ting & nong do
NaCl 12 g/L va 16 g/L. Sau 3 tudn xu ly, ti 1¢ rung 14
tang tit néng d6 NaCl 8 g/L tr6 1én. Ngoai ra, két qua
cho thdy ti1é rung 14 & tudn thi 3 tang so v6i tudn thid
2 va tang manh & cay bi xtt Iy NaCl 12 g/L (tang 34,54
%) va 16 g/L (tang 32,38 %) (Hinh 5). Thuc t€ cho
théy cay ¢ ndéng do NaCl 0 g/L va 4 g/L c6 su tao méi
ctia 14 & ngon, 1am tang t6ng s6 14 trén cy & tuln thd
2 sau xt ly. Theo thoi gian, su rung 14 & ciy dugc xu
1y NaCl xay ra tudn ty, bat dau tit phin gan géc trd 1én
(Hinh 6).

Trong thi nghiém xt ly NaCl vé6i cic nong do khac
nhau, ¢ n6ng d6 NaCl 0 g/L van ¢6 sy rung la do hién
tugng 1ao suy ctia cac 1a trudng thanh. Thay déi ciu
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Nacl 0 g/l NaCl 4 g/I NacCl 16 g/I

Hinh 2: Phau thic ngang ré clia cay chanh khong hat sau 1 va 2 tuan xt ly NaCl & cac néng d6 0, 4 va 16 g/L c6 su
tam lignin & cac t€ bao nhu mé vo (x)

3TUAN

Hinh 3: La truéng thanh cay chanh khong hat tai vi tri cach g6c 25 cm, sau 2 va 3 tuan xt ly NaCl & cac néng do
khac nhau: 0 (A), 4 (B), 8 (C), 12 (D) va 16 (E) g/L
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Hinh 6: Cay chiét nhanh chanh khéng hat sau 2 tuan xt ly NaCl & cac néng dé khac nhau: 0 (A), 4 (B), 8 (C), 12 (D)

va 16 (E) g/I.
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Hinh 5: Anh huéng ctia NaCl & cac néng do khac
nhau Ién ti 1é rung la (%) trén cay chanh khong hat
sau 2 va 3 tuan xa ly.

tric t€ bao ¢ y nghia trong su ldo suy 14 1a sy suy
thoai luc lap. Su héa vang hay héa nau & 14 cho thay
su pha huy hay luc lap bi tach roi trong lao suy 14 ¢ y
nghia quan trong vé6i sy huy dong lai chit dinh dudng
d€ tao lai co quan méi®. Do d6, sy ting ti 1¢ rung 14
ciing tuong ting véi xu hudng ting dién tich héa vang
va hda nau trén 14, diéu nay lam giam chi s6 diép luc
t6 & 14 khi cay bi xu ly NaCl tit 4-16 g/L (Hinh 3).
Sau 3 tuan xt ly tudi NaCl véi cac nong do ting dan
tit 0—16 g/L, trong luong tuoi ctia 14 va ré cling gidm
theo (Hinh 7). Thuc té cho thiy, ré ciy chanh khong
hat & ndng do NaCl 0 va 4 g/L c6 su tao mdéi ctia ré va
ré kéo dai 6 ndng d6 0 g/L. Khi tang ndng d6 NaCl thi
sinh khéi ctia ré giam (Hinh 8).

35
C
_30
o
=25 II be
2 bI
=9
ep 20 iF
g 15 2 ad 5
& il i @
= 10 s
2 I
=5
0
0 4 8 12 16
Néng ¢6 NaCl (g/1)
L4 Ré

Hinh 7: Anh huéng ctia NaCl theo néng dé 1én trong
lugng tuci (g) cta la va ré trén cay chanh khong hat
sau 3 tuan xu ly

Tuong tu nhu chi s6 diép luc t8 §14, cdy chanh khong
hat sau 2 tudn xt ly NaCl, ¢6 d0 m& khdu cua 14
bat dau giam khi xt Iy tudi NaCl néng do 4 g/L trg
lén (Hinh 9). Cung véi su giam chi s6 diép luc t6 &
14, gidm cuong d6 quang hop da lam céy giam ting
truéng hodc ting trudng cham khi stress mudi kéo
dai. Kha ning quang hgp gidm do stress mudi ciing
dugc ghinhéin & cay dau Phaseolus vulgaris (L.) 11 Sau
2 tuén xu ly NaCl, cuong d6 quang hop dau giam &
nong d6 NaCl 8-16 g/L (Hinh 10). Stress mudi gay
gidm sy hdp thu nudc do sy hda lignin & ré va sy gidm
do mokhi khiu ¢14 (Hinh 11B), tit d6 ngdn chin dong
nudc mang cic ion doc nhu Cl~ vao té bao gay tdn hai
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Hinh 8: Ré cay chanh khéng hat sau 3 tuan x{ ly
NaCl & cac néng d6 khac nhau: 0 (A), 4 (B), 8 (C), 12
(D) va 16 (E) g/L

cho cdc mo, dong thai diéu d6 cling lam gidm sy hdp
thu CO,®. Sy thiéu CO, do stress mudi gay ra lam
gidm sy tiéu thu NADPH béi chu trinh Calvin dan
dén ferredoxin bi khii qua muc trong chudi chuyén
dién ti quang hop va dién tit sé dugc chuyén tit PSI
dén phan tu oxygen, tii d6 hinh thanh géctudo O, .
Su san xudt du thita cdc goc tu do gy ra sy oxy hoa
cac thanh phan trong t€ bao nhu lipid, protein, acid
nucleic va giy pha htty bo may quang hop '2.

O nhiing ciy c6 xt ly NaCl thi ham lugng proline tich
lity & 14 cao hon han. Ngoai ra, mic du véi lugng thap
hon so v6i 14, nhung ham lugng proline tich liy cua
ré ciing ting cao. O ca 14 va ré, ham lugng proline
déu dat mtic cao nhit trén cay 6 néng do NaCl 12 g/L
va cao hon so véi cay 6 cic nong do khac (Hinh 11A).
Duéi diéu kién stress mudi, cay cé xu hudng ting téng
hop va tich lity proline trong té bao chit®. Trong thi
nghiém nay, ting ham lugng proline gép phan lam
ting 4p sudt thdm thdu cta té bao, giup té bao ting
kha ning hép thu nudc. Phan ti proline trong t€ bao
chét hoat dong dé duy tri 4p suit thdm théu cao trong
t€ bao nham cai thién kha nang hép thu nudc vao t&
bao chat*.

Céy chanh khong hat dugc xt ly tuéi véi dung dich
NaCl néng d6 tii 0-16 g/L sau 2 tudn, c6 su thay déi
hoat tinh cac chat diéu hoa tang trudng thuc vat noi
sinh & 14 va ré. Céc chit diéu hoa ting trudng thuc
vat noi sinh déng vai tro quyét dinh kha ning chong
chiu ctia thuc vét d6i v6i nhiéu loai stress bao gom
stress mudi. Hoat tinh IAA ting cao khi ting ndng do
NaCl tit 0-16 g/L (Hinh 11B), ¢4 thélién quan dén sy
giam ting trudng clia cay'>. Két qua nay gép phin
giai thich cho hién tugng tic ché sy tao méi va sy kéo
dai ré (Hinh 8). GA gitip kéo dai t€ bao thuc vat. Hoat
tinh Gibberellin ctia l4 va ré cay chanh khong hat déu
gidm sau 2 tudn xti ly NaCl 0-16 g/L (Hinh 11C). Hoat
tinh ABA ctia 14 va ré déu ting cao khi ting nong do
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Hinh 9: Anh huéng ctia NaCl & cac néng d6 khac
nhau lén chisé diép luc to cuala (CCl) trén cay chanh
khong hat sau 2 va 3 tuan xt ly.
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Hinh 10: Anh hudng ctia NaCl & cac néng do
khac nhau lén cuong d6 quang hgp cua & (umol
0,/m?/pht) trén cay chanh khéng hat sau 2 tudn
xu ly.

NaCl xtt Iy 4-16 g/L (Hinh 11D), két qua nay tuong
tu nhu két qua nghién ctiu ghi nhan trén cay lda'* va
d4u nanh!'>. Nhiéu nghién cdu cho thdy ABA déng
vai tro nhu chat truyén tin hiéu néi bao, cim tng su
biéu hién cic gien dap ting véi stress '>1°. Hoat tinh
ABA tang lién quan dén sy déng khi khiu, ting tich
lity proline v protein 7.

Anh huéng clia tusi nuéc rita man lén kha
nang phuc héi cia cay chanh khéng hat
chiét nhanh

Cay chanh khong hat sau 3 tudn tudi NaCl dugc xt ly
phuc héi bing céch tudi nudce rita min trong gid thé
cho thdy cac cay 6 nong d6 NaCl 0, 4 va 8 g/L c6 su
hinh thanh 14 méi theo thoi gian. Céc ciy dugc xu
Iy & néng d6 NaCl 12 va 16 g/L khong c6 kha ning
tao moi la. Sau 6 tudn, kha nang tao 14 mdi cta cay
dugc xtt ly 6 ndong do NaCl 4 va 8 g/L thdp hon so
v6i NaCl 0 g/L, con & nong d6 NaCl 12 va 16 g/L cay
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Hinh 11: Anh huéng ctia NaCl & cac ndng d6 khac nhau lén ham lugng proline clia 4 (mau xanh) va ré (mau do)
trén cay chanh khéng hat sau 2 tuan xt ly (Hinh 11A), hoat tinh cia cac chat IAA (Hinh 11B), GA (Hinh 11C) va ABA

bi rung 14 hoan toan (Hinh 12). Viéc tudi nuéc giup
rtia troi ham lugng mudi NaCl trong dat, lam giam
su anh hudng truc tiép ctia ndng dd muodi cao va diéu
chinh 4p suét thdm thiu. Tuy nhién & tuln thi 3, cac
cay dugc xtt ly ¢ noéng d6 NaCl 12 va 16 g/L da rung
toan bo 14 trén cay, khong tao 14 méi, sinh khéi ré
gidm manh va bi hu gin nhu toan b¢. Trong khi &
nodéng do NaCl 4 va 8 g/L van c6 14 tao méi, mic du
thdp hon so v6i ndng d6 NaCl 0 g/L. Diéu nay c6 thé
dugc gidi thich thong qua sy ting néng do mudi thi
da lam hu cdc nhu mo6 & ré va gidm s6 lugng ré trudce
dé6 (Hinh 13), tit d6 1am gidm kha nang hdp thu nudc,
dan dén cay chét sau 6 tuan phuc hoi & xtt Iy v6i NaCl
ndéng do cao (12 va 16 g/L). Sau 3 tuin phuc hoi, ngoai
trit cdc ciy dugc xti ly ¢ néng do NaCl 12 g/L van tiép
tuc 6 su giam chi s6 diép luc 6, con & cac ciy khac
van tiép tuc duy tri va khong c6 sy khac biét so véi
thdi diém xt 1y NaCl 3 tudn (tuong ting tudn 0 khi bt
dau xtt Iy phuc héi). Bén canh d6, chi s6 diép luc t6
khong khac biét theo thoi gian phuc héi, nhung trén
céc cay co xti Iy NaCl 4-16 g/L thi van thdp hon so véi
cay khong xti ly (NaCl 0 g/L) (Hinh 14).

Sau khi tudi nudc rita midn & ré, cic ciy & nong do
NaCl 4 va 8 g/L c6 sy tao mdi clia 14 va duy tri chi s6
diép luc t6, diéu nay c6 thé gidi thich 12 do nudc van ¢
thé tiép tuc dugc dan lén theo mach do sy hu hoai cac
nhu mo viing vo va phan chép ré con non, do s6 lugng

Hinh 12: Cay chanh khong hat sau 6 tuan phuc hoi
c6 sy tao mdi la clia cay & cadc ndng d6 NaCl 0 (A), 4
(B) va 8 (C) g/L; cac cay & néng do NaCl 12 (D) va 16
(E) g/L la rung hoan toan.

ré con lai it (Hinh 13) va hoat dong sinh ly giam do
stress thdm thdu gay ra, 1am cho sy ting trudng trong
qua trinh phuc héi ctia cay cing thdp hon so véi d6i
chting (NaCl 0 g/L). Sau khi xt ly tuéi nudc rita man,
chi s6 diép luc t6 ctia 14 d6i véi cay da xu Iy NaCl van
thap hon so véi cay d6i ching la do hién tugng cac
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s

Hinh 13: Ré cay chanh khéng hat sau 6 tuan phuc
héi c6 su thay d8i sinh khéi ré trén cac cay da xu ly
NaCl n6ng d6 0 (A), 4 (B), 8 (C), 12 (D) va 16 (E) g/L la
rung hoan toan sau 6 tuan phuc héi

CHI SO DIEP LUC TO
50 d
45 &
g5 40
S o3 ¢ .
2 30
5 b
S 20 a
o
el 15
© 10 a -
s I i
0
0 4 8 12 16
Néng d6 NaCl (/)

®Tuin3 ®Tuin6

Hinh 14: Chi sé diép lucté (CCl) chia la cy chanh sau
3 va 6 tuan xu ly tudi nudc rdia man.

HAM LUQNG PROLINE SAU PHUC HOI
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mli mRE
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(mg.I/mg trong lwong tuoi)
%)

Hinh 15: Ham lugng proline tich Ity (mg.l=!/mg
trong lugng tudi) & 1a va ré trén cay chanh khéng
hat sau 6 tuan phuc héi.

2030

14 truéng thanh van tiép tuc rung va gan nhu rung
hoan toan véi cay da chiu ndéng d¢ mudi cao trude d6
(néng d6 NaCl 12 va 16 g/L). Ham lugng proline & cac
cay sau khi phuc hoi 6 tuan giam xu6ng thap hon véi
céc cay dang dugc xti Iy NaCl. Tuy nhién, ham lugng
proline & 14 va ré ctia cay & nong do NaCl 8 g/L thi lai
tang so voi trude khi phuc hoi. Sau 3 tudn phuc hoi,
ham lugng proline tich liy trén 14 c6 sy tuong duong
gitia cay dugc xi Iy 6 nong d6 NaCl 0 va 4 g/L. Con
d6i v6i ré, su tich lay nay khéc biét gitia céc cay dugc
xti ly 6 nong do NaCl 0, 4 va 8 g/L. Bén canh d6, ham
lugng proline & ré van thdp hon so véi 1 (Hinh 15).

Anh huéng cia viéc xi ly tuéi NaCl riéng
1& hodc két hgp véi phun KNO; 1én su ting
trudng cha cay chanh khong hat

Xt Iy riéng 1é tudi NaCl hodc két hgp phun KNO;

déu lam gidm chi s6 diép luc t6 (CCI) cta 14 sau 2
tudn. Trong do, cay khi xti Iy & néng do NaCl 16 g/L
6 chi s6 diép luc t6 thip nhat va khi xt ly NaCl 8
hodc 16 g/L két hgp phun KNO3 10 g/L cho thdy chi
6 diép luc t6 cao hon so véi xt ly riéng 1é NaCl 8 va
16 g/l (Bang 1).

Ham lugng proline (mg. L~!/mg trong lugng tuoi)
tich léiy cao hon & 14 trudng thanh so véi ré. Téing
noéng do khi xt ly riéng 1é¢ NaCl thi lam tang ham
lugng proline tich lity & ré va cao nhét ¢ noéng do 16
g/L. Xti ly NaCl 8 va 16 g/L két hgp phun KNO3 lam
tang cao proline tich liy & ca ré va 14 (Bang 2).

Trong cac t&€ bao thuc vét, ion potasssium van giii
trang thai cAn bang ion, va dong vai trd clia mot chét
da lugng. KT gitp can bing ion (diéu hoa thé thim
théu), ctt dong khi kh&u®. K+ dugc cung cip bing
viéc phun truc tiép KNO3 (10 g/L) qua l4, gitp 14
nhanh chéng hdp thu K™, sy hdp thu ion khodng nay
cung véi sy taing ham lugng proline tich lity (Bang 2)
dan dén sy tang ap sudt thdm thiu cta té bao ctiald va
ré, d6 ma khi khéu 6 14 dugc phun KNO3 ciing ting,
gitp cho kha nédng thoat hoi nudc & 14 va dong nude
dugc hip thu tii ré1én 14 cling ting theo. Khi khiu m&
gitip 14 hap thu carbon dioxide cho quang hgp. Ngoai
ra, chi s6 diép luc t6 trén cay xtt Iy NaCl két hgp phun
KNOj3 ciing dudgc cai thién hon so véi cay xt Iy riéng
1é¢ NaCl 8 va 16 g/L (Bang 2), tit d6 c6 thé lam cham
qua trinh lao suy & 1. Két qua thi nghiém nay cling
da cho thdy cuong d6 quang hop dugc cai thién, mic
dti van con thép hon so véi cay d6i chiing (NaCl 0 g/L,
khong phun KNO3), nhung quang hgp van manh hon
so véi cdy chi dugc xt Iy riéng 1é NaCl & ciing nong
do. Bén canh d4, viéc xti Iy phun KNO3 1am tang ham
lugng proline tich lay & 14 va ré gitp cay chéng chiu
t5t hon véi diéu kién stress musi '®. Ham lugng pro-
line tich lay ting cao & 14 va ré trén cy xt ly két hgp
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Bang 1: Chi sé diép luc té (CCl) ctia Ia sau 2 tudn xit ly riéng 1& NaCl hoac két hgp phun KNOs 10 g/L

No6ng d6 NaCl (g/L) No6ng d6 KNO3 (g/L)
0 0

8 0

8 10

16 0

16 10

Chi s6 diép luc t6 (CCI)
58,87 + 2,71 ¢
27,16 + 2,08 °
38,344 1,85°¢
16,47 + 1,03 ¢

33,10+ 1,81°¢

Céc s6 trung binh trong cot véi cdc ki tu khdc nhau kém theo sau thi khdc biét c6 y nghia & miic p< 0,05.

Bang 2: Ham lugng proline (mg.I"!/mg trong lugng tuoi) & la va ré sau 2 tuan xi ly riéng lé NaCl hoac két hop

phun KNO;
No6ng do NaCl (g/) Nong do KNO;3 (g/L) Ham lugng proline (mg.L =1 /mg trong lugng tuoi)
La Ré
0 0 0,760 + 0,003 ¢ 0,184 + 0,005 ¢
8 0 0,800 + 0,005 ¢ 0,223 + 0,005 ¢
8 10 5,537 4 0,006 ¢ 0,760 =+ 0,020 ¢
16 0 0,798 +0,003 ¢ 0,601 + 0,020 »
16 10 5,447 + 0,030 © 2,247 40,022 ¢

Céc s6 trung binh trong cot véi cdc ki tu khdc nhau kém theo sau thi khdc biét c6 y nghia 6 miic p< 0,05.

NaCl 8 hodc 16 g/L va phun KNO3 10 g/ L (Bing 2),
proline tich liy nhiéu hon cac acid amin khéc va diéu
nay dugc st dung nhu mét chi thi sinh héa d€ danh
gia kha ning chong lai véi diéu kién stress nu6c (do
stress mudi gay ra) '3, Két qua nghién ctiu trén cay lta
ciing tuong tu, khi phun KNO3 da lam téng tich lay
proline, cai thién cac chi tiéu sinh ly va tti d6 gitp cay
chdng chiu véi mén s

KET LUAN

NaCl ndéng do 4-16 g/L gay ra stress mudi va stress
th&m thdu lam gidm sy ting trudng cta cdy chanh
khong hat chiét nhanh sau 2 tudn xt ly. Viéc tang
ndng do mudi 6 trong dét da lam ting sy rung 14, lam
gidm sy tao mdi cia 14, gidm trong lugng tuoi, giam
chi s6 diép luc t6, gidm d6 mé khéu, gidm cudng do
quang hop theo thoi gian. Stress mudi da thuc ddy sy
hoa lignin trong cac t€ bao nhu moé vo ré & cay. Hoat
tinh ABA ting & 14 tuong tGng v6i sy dong khi khiu.
Dong thai, hoat tinh clia [AA ting cao, hoat tinh GA
giam dan dén dén sy ting lao suy ¢14, dac biétla gidm
su tao mdi va kéo dai ré.

X Iy tudi nudce rta mén gitp ciy chanh & nong do
NaCl 4 va 8 g/L nong d6 NaCl 12 va 16 g/L chét hoan
toan sau 6 tudn tudi nuéc phuc hoi. Xt ly két hgp
phun KNO; 10 g/L gitip ting hdp thu K* & 14, lam
m& khi khdu cling v6i sy tang tich liy proline 14 va
ré gitip can bing ap sudt thdm thiu tit d6 lam tang kha
néng hdp thu nudc theo dong mach 1én 14.

DANH MUC CAC CH U VIET TAT

ABA: Abscisic acid

CCI: Chlorophyll Content Index (Chi s6 diép luc t5)
TAA: Indoleacetic acid (auxin)

DHTTTV: Diéu hoa tang trudng thuc vat

GA: Gibberellic acid (gibberellin)

KNOj . Potassium nitrate

NaCl: Sodium chloride

XUNG DOT LO1iCH

Céc tac gia dong y khong c6 xung dot nao lién quan
dén két qua di cong bo

PONG GOP CUA CAC TAC GIA

Huynh Chi Hiéu thyc hién cac thi nghiém, thu thép,
xu ly va viét ban thao

Tran Thi Thanh Hién dinh hudng, 1én ké hoach
nghién ctiu, hoan chinh ban thao

Do Thudng Kiét thao luin cac két qua
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Study on the salinity tolerance in Citrus latifolia (Yu. Tanaka)
Tanaka

Huynh Chi Hieu, Tran Thi Thanh Hien", Do Thuong Kiet

ABSTRACT
Saltwater intrusion in the Mekong Delt, an urgent problem, affected the growth of fruit trees in
- : general and Citrus latifolia (Yu. Tanaka) Tanaka in particular. Sodium chloride in saline soils cause
Use your smartphone to scan this the water stress on plant roots leading to the leaf senescence and death of plant. Therefore, in this
QR code and download this article study, the salinity tolerance of the studied plant was investigated under conditions of additional
sodium chloride in soil at various concentrations (from 0 to 16 g/L) to determine the salinity toler-
ance threshold of the plants, and then the roots were water irrigated and the leaves were sprayed
by KNO3 solution at concentrations from 0 to 10 g /L to improve the salinity tolerance. The re-
sults showed that after 2 weeks of treatment of sodium chloride 4—16 g/L, the increased saline
caused the osmotic stress, increased the defoliation but reduced the leaf renewal, the fresh weight,
the chlorophyll index, the Citrus latifolia growth, and decreased the aperture size and the pho-
tosynthetic intensity over time. The salinity stress promoted the ligninization in the rhizosphere
parenchyma cells, reduced the root renewal and elongation. In addition, treatments for the plant
recovery were also carried out by irrigating at the roots and spraying KNO3 10 g/L solution on the
leaves. After 3 and 6 weeks, irrigation treatments could only recover plants from sodium chloride
at 4-8 g/L, indicating by the new leaf formation, the maintenance of the chlorophyll content in
leaves and the decrease of the proline content. Sodium chloride solutions of 12 and 16 g/L caused
a complete death of plants which could not be recovered after 6 weeks of watering. The treatment
of sodium chloride combining with KNO3 10 g/L spray helped the aperture opening and increas-
ing the proline accumulation in leaves and roots. In addition, role of endogenous plant growth
regulators was also discussed to clarify physiological changes in saline stress conditions.
Key words: salinity stress, osmotic stress, KNO3, photosynthesis, Citrus latifolia (Yu. Tanaka) Tanaka
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