KHOA HOC CONG NGHE

ANH HUOGNG CUA BIEU KIEN MAN TO1 SO LUONG,
CHIEU DAI, CHIEU RONG VA SU BDONG MO KHi KHONG
0 MOT sO GIONG LUA
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Dé lam sang té phan tng ctia khi khong duoi diéu kién stress man phuc vu cho cong tac chon giong thich
ung voi bién ddi khi hau. Két qua nghién ctru ghi nhan duoc dudi anh hudng cta diéu kien man, khi khéng
cac giong laa khang va nhiém biéu hién phan tmg khac nhau. Vé s6 luong khi khong (SLKK) duoi diéu kién
min 6%o, cac giong nhiém c6 xu huong giam > 50% SLKK. Mot s6 giong khang nhu: Pokkali, Poc Phung,
OM7, OM44 c6 SLKK gan nhu khong déi, cac giong khang con lai c6 SLKK gidm véi ty 1é rat thap. Moi
truong man lam thay déi kich thuéc khi khéng (KTKK) (nhu ting hodc gidm vé chiéu dai va chiéu rong).
SLKK twong quan nghich voi chiéu dai khi khéng (CDKK) (SLKK giam thi CDKK ting). Vé phan tng
do6ng/mé cta khi khéng dudi anh hudng ctia mén 6%o, & cac giong khang duoc ghi nhan khi khéng duy tri
trang thai mé, giong nhiém khi khéng van déng. Két qua trén cho thdy, stress man lam anh huéng dén co
s& sinh 1y ctia té bao khi khéng va phan tng ddi nghich cta cac giong khang va nhiém.

Tt khoéa: Indica, Japonica, lia mua, lia hoang, khi khong, man.

1. BAT VAN BE

Khi khéng 1a nhitng 16 nho siéu hién vi trén bé
mat 14 & khap cac moé ctia cay trong va hau hét ching
thuong xuat hién nhiéu nhat & bé mat 14. Cau truc
ctia khi khéng dong vai tro t6i vu hoéa su trao doi
nudc va khi trong té bao 14 [4, 5, 8, 10]. Chttc ning
chinh cta khi khéng cho phép hap thu khi CO, sit
dung trong qua trinh quang hop va kiém soat luong
nuoc that thoat qua qua trinh thoat hoi nuoc [17, 7].
Thay do6i nhimg dac tinh ctia khi khéng co thé lam
bién ddi cac bon, luong nudc hap thu & cay trong va
g6p phan y nghia tao ra cay laa chong chiu véi bién
d6i khi hau. Pong vai tro 1a bo may diéu khién quang
hop, viéc diéu khién céc tinh trang lién quan dén khi
khong, dac biét 1a so6 luong va kich thuéc cta khi
khéng c6 thé mé ra huong nghién ctu moi dé c6 thé
pha v& nhitng tré ngai vé nang suat lua, dac biet la &
nhitmg khu vuc thiéu nuwoc [13]. Viec dua tinh trang
lien quan dén khi khéng vao chuong trinh chon
giong lua dé giup ting kha nang quang hop va ning
suét cay lua. Anh huwéng ctia man 1én cac dac tinh ctia
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khi khéng rat phtc tap nhue anh hudng ca vé phan
ung cua khi khong, do md, kich thuoc va so luong
[11, 14, 12]. Cay trong dudi diéu kién min c6 thé
giam dang ké so luong khi khéng gan 30% [15, 2].
biéu nay cho thay, su thay d6i & so6 luong khi khéng
c6 thé 1a co ché cha yéu ma cay trong co thé toi vu
hoéa trong viéc st dung hiéu qua luong nudc. Tuy
nhién, co s& di truyén va sinh ly cta cac tinh trang
lien quan dén khi khéng van chua duoc xac dinh ro
rang [3]. Rat it nghién ctru duoc thuc hién dé kham
pha moi lien két gitta cac tinh trang lién quan gitra
khi khong va tinh chong chiu mén & cay lua dén thoi
diém hién tai. Chinh vi vy, muc tiéu ctia nghién ctru
nay nham lam sang to viéc kiém soat hoat dong cia
khi khong dudi diéu kién stress do man phuc vu cho
cong tac chon giong thich tng voi bién d6i khi hau
trong tuong lai.

2. PHUDNG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

Gom 22 giong laa (Bang 1) cung 2 giong lua doi
ching khang 1a Pokkali va doi chimg nhiém IR64.
Céc giong dung trong thi nghiém nay duoc cung cap
bdi ngan hang gen cta Vién Lua dong bang song
Ctru Long (OBSCL).
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Bang 1. Danh sach 22 giéng lia dugc sit dung trong nghién ciru

STT Teén giong Loai phu Nguén goc

1 O. officinalis Lua hoang Thu thap

2 O. rufipogon Lua hoang Thu thap

3 Mot Bui D6 Acc0018 Laa mua - Indica Vién Lua PBSCL
4 Trang Tim Laa mua - Indica Vién Lua PBSCL
5 Mot Bui bo M Laa mua - Indica Vién Lua PBSCL
6 boc Phung Lua mua - Indica Vién Lua PBSCL
7 Dong Japonica 2 Japonica Vién Lua DPBSCL
8 OM2517 Indica Vién Lua DPBSCL
9 OM2 Indica Vién Lua DPBSCL
10 OM10 Indica Vién Lua DPBSCL
11 OM9 Indica Vién Lua DPBSCL
12 OM7 Indica Vién Lua DPBSCL
13 OM10424 Indica Vién Lua PBSCL
14 OM24 Indica Vién Lua DPBSCL
15 OM3 Indica Vién Lua DPBSCL
16 OM406 Indica Vién Lua PBSCL
17 OM34 Indica Vién Lua DPBSCL
18 OM344 Indica Vién Lua PBSCL
19 OM44 Indica Vién Lua DPBSCL
20 OM6 Indica Vién Lua DPBSCL
21 OM384 Indica Vién Lua DPBSCL
22 OM1 Indica Vién Lua DPBSCL

2.2. Phurong phap nghién ciru (2017) [1], [18]. La th 7 - 10 duoc thu ‘Ehép vao 6ng
221 Xilyman eppendorf 2 ml ¢ chita sdn nudc. Cac mau 14 duoc dé

X ly man duoc thuc hién theo phwong phap cia
Glenn va cs (1997) [6]. Hat lua duoc dat trén gidy loc
am va u ¢ nhiét do 30°C trong 48 gi¢ cho ndy mam.
Mbi giong lua duoc gieo riéng biét vao 10 hang, moi
hang 2 hat lta ndy mam vao khay x6p thanh loc c6
op ludi mat dudi. Sau d6 xop luoi co chira hat lua nay
mam duogc dat vao khay c6 chita moi treong Yoshida.
Thay moi truong maéi sau moi 5 ngay va duy tri do
pH & muc pH 5,0 - 5,3. Sau 14 ngay trong méi truong
Yoshida, nong do mudi NaCl 6%. sé duoc thém vao.
Nong d6 pH ctia moi truong Yoshida va muoi sé
duoc kiém tra va diéu chinh sau moi 3 ngay dé duy
tri d0 pH & muc 5,0 - 5,3. Thoi diém danh gia ti le
song sot duoc tinh tir khi doi ching nhiém IR64 chét
hoan toan (~21 ngay) sau khi xit ly man, danh gia ty
1é khang nhiém va thu mau 14 cho cac tinh trang so
luong khi khéng (SLKK), chiéu dai khi khong
(CDKK) va chiéu rong khi khong (CRKK).

2.2.2. S0 lrong va kich thuoc khi khong

S6 luong va kich thuoc khi khéng duoc do dém
theo phuong phap cta Caine va cs (2019), Yin va cs

& moi truong ngodi tir 5 ngay dén 7 ngay dé té bao thit
14 bi phan hty. Phan biéu bi phia trén mat 14 va té bao
thit 14 dwoc nhe nhang loai bé bang dao lam cho dén
khi bé mat 14 hoan toan trong suét. Phan 14 trong suot
nay duoc chuyén qua lam kinh voi nudc hodc glycerol
va quan sat truc ti€p duwoi kinh hién vi OLYMPUS
CX41 lien két voi camera INFINITY 3 (Lumenera) voi
dién tich hinh 0,64 pm? du6i do phong dai 10X va 40X.
S6 luong, chiéu dai va CRKK duoc do, dém bang
phan mém Image J. SLKK trén bé mat 1a duoc xac
dinh dua trén SLKK c6 thé nhin thay tai 5 ving dudi
kinh hién vi duoi do phong dai 10X.

2.2.3. Sur dong mo khi khong

Su dong mé ctia khi khéng duoc thuc hién theo
phuong phap ctia Scarpeci va cs (2017), Urban va cs
(2017) [16], [17]. Mau 14 duoc thu trude 12 gid trong
ngay, chon nhimg 14 c6 duong kinh 14 to dé thu mau.
Chon 3 vi tri trén bé mat 14 va chuén bi cao su non dé
lay vét in ctia khi khéng. Cao su non va cao su nhe
(Elite HD*, Zhermarck) duoc pht lén bé mat 14. Sau
d6, hon hop duwoc cho kho trong 4 phut dén 5 phut va
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duoc 14y ra khoi mat 14. Vét in cta khi khéng duoc xit
ly trong lab dé chuyén d4u in khi khéng sang bé mat
keo, sau do6 dan truc tiép lén lam kinh. Mau tiéu ban
duoc quan sat duoi kinh hién vi, kich thudc khi
khdng duoc do bang phan mém Image J.

2.2.4. Phan tich sé'liéu

So6 lieu SLKK, CDKK, CRKK dugc xt ly thong
ké bang phan mém R.

2.2.5. Thoi gian va dja diém nghién cuu

Thi nghiém duoc thuc hién tir thang 7 nam 2020
- thang 5 nam 2021 tai B6 mon Di truyén va Chon
giong, Vién Lua DPBSCL.

3. KET QUA VA THAO LUAN

3.1. Két qua danh gia tinh chiu min & maic do
6% clia cac giong

Két qua danh gia cho thdy mot s6 giong ltia mua
va lta OM duoc danh gia tinh khang tir cap 3 - 5. Hai
giong lua hoang va mot so giong laa OM khac duoc
ghi nhan nhiém véi ty 1é song sot thap véi cap trung
binh 8-9 (Hinh 1).

3.2. S6 legng khi khéng, chiéu dai va chiéu rong
khi khéng
3.2.1. S6 luong khi khong

Két qua phan tich ANOVA cho thay c6 su bién
dong y nghia gitra cac giong, gitta nong do man, gitta
giong va nong do6 man doi voi SLKK, tuy nhién diéu
nay cho thay, nguoc lai trén CDKK va CRKK (Bang
2). SLKK, CRKK va CDKK tuan theo quy luat phan
phoéi chudn, ngoai trir CRKK & man 6%o (Hinh 3A-C).
Heé s6 bién dong (CV%) dao dong tir 11,6% dén 23,4%.
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Hinh 1. Ti 1 sdng s6t va cip trung binh
khang/nhiém & nong d6 man 6%o ctia téng s6 24
giéng duoc ghi nhan sau 21 ngady nhiém man
& diéu kien nha luéi

Sau 21 ngay xit ly duéi diéu kien man 6%o, giong
do6i ching khang Pokkali c6 SLKK khong thay déi
nhiéu so voi diéu kién khong man (Hinh 2 va 3).
Riéng giong doi chimg nhiém IR64 dudi diéu kién
man 6% c6 SLKK giam di gap 3 1an so véi SLKK &
diéu kien khong man (Hinh 4A-D). Nhin chung cac
giong nhiém co6 xu huong giam SLKK, ngoai trir mot
s6 giong khang nhu Pokkali, OM2, OM7, OM44,
OM2517, Boc Phung c6 SLKK trung binh khong
thay d6i sau 21 ngay trong moi truong mudi 6%.
Trong do6, hai giong OM44 va Doc Phung thuoc
giong c6 SLKK thap, déng thoi mang tinh trang
khang man 6%o.

Bang 2. Phan tich ANOVA giita c4c tinh trang

SLKK, CRKK, CDKK

Bicn s& SLKK CRKK CDKK
(mm? | (um) (pm)

Khoang 68-320 |5,7-11,2]8,1-15,8
Trung binh 195,6 8,3 11,7
Do bién dong (CV%) 23,4 12,1 11,6
He s6 di truyén (H?) 0,75 0,28 0,35
Giong 14*** | 11ns 0,6ns
Néng do man 128,8*** | 17,2%** 0,2ns
Giong x nong do man 9,2*** | (),7ns 0,5ns
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Hinh 2. SLKK & cac giong ltia sau 21 ngay
dudi diéu kién man 6%o
Xét vé nhom, & nhom chuin khang khong thay

= d06i vé SLKK khi so sanh gitta hai diéu kién man va
(%]

doi chimg. Cac nhom con lai SLKK giam it nhiéu, doi
voi nhom chudn nhiém, SLKK giam gan 4 1an sau khi
Xt Iy man, ba nhoém con lai 14 nhém Indica (gom cac
giong OM), nhém lua muia va nhom lia hoang c6 ty
lé SLKK giam it hon khi ¢ diéu kién mén so voi diéu
kieén doi ching (Hinh 3D). Vé CRKK, nhom Japonica
¢6 kich thude chiéu rong thay déi nhiéu hon so voi
cac nhom con lai, ting hon so v6i doi chimg sau khi
Xt Iy man va so voi diéu kién doi chimg khong xtr ly
man. Riéng doi véi nhom nhiém, CRKK giam hon so
voi diéu kién thuong (Hinh 3E). Xét vé CDKK, theo
xu huong chung cac nhom déu tang sau khi xt ly
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man (Hinh 3F). He s6 di truyén (H?) cta tinh trang
SLKK dat 0,75, ching t6 tinh trang nay quan trong
cho qua trinh chon giong chong chiu stress phi sinh
hoc. Phan tich hé s6 twong quan Pearson giita cac
tinh trang cho thay c6 su twong quan nghich c6 y
nghia giita SLKK va CDKK.
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Hinh 3. Biéu d6 phan phdi chudn va biéu dé so sanh
SLKK, CRKK, CDKK gitta hai diéu kién
d6i chitng va min 6%o
Ghi chu: A: Phan bo vé SLKK, B: Phin bo vé
CRKK, C: Phan bo vé CDKK, D: Phan nhém SLKK,
E: Phan nhom CRKK, F: Phan nhom CDKK.
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3.2.2. Chiéu dai va rong cia khi khong

Phan tmg sinh ly ctia khi khéng dudi @6 man 6%o
lam thay d6i kich thuoc cia khi khéng. Mot s6 giong
khang tang kich thudc khi khéng dudi diéu kién 6%o
ca vé chiéu rong lan chiéu dai nhu giong OM344,
OM9, OM3, OM406, dong Japonica 2.

Vé CRKK, cac giong Pokkali, OM44, OM384,
OM1, OM34, OM7, Trang Tim, Mot Bui Do M, Déc
Phung kich thuoc khong thay déi trudc va sau xir ly
man. Trong khi cac giong con lai kich thuéc chiéu
rong déu tang lén sau khi xtr Iy man 6%o.

Vé CDKK, sau khi xtt ly man 6%o duoc chia thanh
3 nhom: nhom cac giong khong thay ddi kich thudc
khi khéng sau xtt Iy man gém Pokkali, OM44, OM10,
OM384, OM1, Trang Tim, Mot Bui D6 M, Dac
phung; nhom cac giong c6 CDKK dai hon so véi diéu
kién d6i chimg gom IR64, OM2517, OM24, OM406,
OM6, OM34, O. ruffipogon, OM2 va nhém cac giong
con lai c6 CDKK ngéan hon so véi cuing diéu kién doi
ching O. officinalis, OM9, OM3, dong Japonica,
OM7, OM10424, OM344, Doc phung (Hinh 4).
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Hinh 4. Biéu do so sanh kich thu6c khi khéng ctia cac giong dudi diéu kién déi ching va diéu kién man 6%o
A: CRKK, B: CDKK
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Hinh 5. SLKK & céc giong ddi chung, Ita mua, lua
hoang va OM dudi diéu kién ddi ching va min 6%o
duéi d6 phong dai 10X, kich thudc 50 pym

Ghi chu: A va B SLKK cua giong Pokkali duoi

diéu kién doi chimg va diéu kién man 6%. C va D
SLKK cua giong IR64 duoi diéu kién doi chimg va
mdn 6%. E va F SLKK cua giong lia hoang O.

officinalis dudi diéu kién doi chung va man 6%. Vi tri

dau sao 14 vi tri cua khi khong trén bé mat I4.
3.3. S dong mé khi khdng dudi diéu kién min

Céc giong sau khi xtr Iy man duoc tién hanh lay
vét in khi khong va quan sat dudi kinh hién vi voi do
phong dai 40X. Két qua quan sat cho th:?iy, khi khéng
van duy tri trang thai mé & cac giong khang nhu
Pokkali va giong lda mua Trang Tim (Hinh 6 A-B, E-
F) va mot so giong khang OM dudi diéu kién man
6%o so voi diéu kién khong man. Riéng giong nhiém
IR64 va cac giong nhiém khac khi khéng dong hoan
toan & ca hai diéu kién do6i ching khong mén va man
6%o (Hinh 6C-D).

Theo Kiani - Pouya va cs (2020) [9], cay lua sé
chong chiu dugc diéu kién kho han va méan thong
qua viéc kiém soat duoc cac kéenh dong va mo cua
khi khéng, tang kha nang soéng sot, cai thién duoc
nang suat hat. Cac giéng man cam voi diéu kién man
c6 xu huong né tranh trong diéu kién stress man

bang cach giam SLKK dé bao ton luong nudc. Nguoc
lai, & nhimg giong chong chiu man c6 khuynh huéng
bdo ton hay khong thay déi SLKK. SLKK cao & cac
giong khang dan dén hiéu qua st dung nudc cao
dudéi diéu kien man. Hon nira, nhitng giéng chiu man
c6 kha nang st dung Na* giap cho su chuyén dong
cta khi khéng [12]. Diéu nay dung véi két qua thi
nghiém trén, SLKK giam rat dang ké & giong doi
chimg nhiém IR64. Mot s6 giong khang SLKK ciing
gidm so v6i doi ching. Chiéu dai va CRKK ctia cac
giong khang khong thay d6i nhung c6 su thay déi ro
rét c6 y nghia trong s6 cac giong nhiém man. Mat
khac, vé su dong mé cta khi khéng dudi diéu kien
man, giong doi ching khang Pokkali va cac giong
khang khéc biéu hién khi khéng m& so voi giong doi
ching IR64 (khi khéng dong hoan toan dudi diéu
kién man).
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Hinh 6. So sanh su m& cua khi khong
dudi diéu kién min

Ghi chi: A - B giong doi chimg khang Pokkali
dudi diéu kién doi chung va mdn 6%. C - D IR64
giong doi ching nhiém dudi ca 2 diéu kién 0% va
6%. E - F giong lia mua Trang Tim dudi cd hai diéu
kién kién 0% va 6%. Vi tri dau tam gidc 13 vi tri khi
khong mo.

4. KET LUAN

Vé SLKK duéi diéu kién man 6%o, cac giong
nhiém c6 xu huéng gidm SLKK nhu giong doi ching
nhiém IR64 c6 SLKK giam di g4p 3 lan so véi SLKK
ban dau & diéu kién binh thuong. Bén canh d6, mot
s6 giong khang nhu: Pokkali, Trang Tim, Doc
Phung, dong Japonica 2, OM384, OM7, OM44,
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OM2517 ¢6 SLKK it bi anh huéng boi man. Chiéu dai
va CRKK ctia cac giong khang khong thay d6i
(Pokkali, OM9, OM3, OM406, dong Japonica 2,
OM44, OM384, OM34, OM7, Trang Tim, Mot Bui
bé M, boc Phung). Cac giong con lai thuéc nhéom
nhiém c6 su thay déi ro rét co y nghia vé kich thuoc
khi khéng.

Vé phan tmg dong/md ctia khi khéng duéi anh
hudéng ctia man, két qua & nong do 6% & cac giong
khéang quan sat thay khi khéng dan mé ra (dai dién
giong 1a Pokkali va Trang Tim). Riéng & cac giong
nhiém nhu IR64 khi khéng hoan toan khong thay déi
(khi khong dong).
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EFFECT OF SALINITY STRESS ON STOMATAL DENSITY, LENGTH, WIDTH AND
APERTURE IN RICE VARIETIES

Vo Thi Tra My, Chau Thanh Nha, Tran Loc Thuy,

Tran Thi Thanh Xa, Vo Thanh Toan, Nguyen Khac Thang,

Nguyen Thuy Kieu Tien, Tran Ngoc Thach

Summary

To elucidate the response of stomata under salinity stress for climate change adaptation. This study showed
that under the influence of salinity conditions, the stomata of resistant and susceptible rice varieties showed
different responses. The number of stomata in sensitive varieties under a 6%o salinity condition decreased
by > 50% stomata density. Some resistant varieties such as Pokkali, Doc Phung, OM7 and OM44 had almost
unchanged stomata density, while the remaining resistant varieties had a low reduction in stomata density.
The salinity condition changes the stomatal size (such as increasing or decreasing in length and width).
Stomata density is negatively correlated with stomatal length. Regarding the opening/closing response of
stomata under the influence of 6%o salinity, the resistant varieties stayed open while the susceptible varieties
remained closed at the same salinity condition. These results show that salinity stress affects the
physiological basis of stomata cells and the opposing responses of resistant and infected varieties.

Keywords: Indica, Japonica, landrace, wild rice, stomata, salinity.
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