Tap chi Khoa hoc va Céng nghé Nong nghiép Viét Nam - S6 02(153)/2024

Yamamoto T., Omura K., Adachi H., Taenaka Y., Zeng Y., Reddy G.V,, Li Z., Qin Y., Wang Y., Pan

Mizuniwa S.-i., Nakahara S., Ishida T. & Dohino X., Jiang F., Gao F. & Zhao Z. H., 2019. Global
T., 2017. Cold disinfestation of Tankan orange distribution and invasion pattern of oriental fruit fly,
against Bactrocera dorsalis (Diptera: Tephritidae). Bactrocera dorsalis (Diptera: Tephritidae). Journal of
Research Bulletin of the Plant Protection Service, Applied Entomology, 143(3): 165-176.

Japan (53): 1-9.

Study of cold treatment of exporting fresh longan to eradicate oriental fruit flies
(Bactrocera dorsalis)
Nguyen Thi Thu Huong, Pham Thi My Nhan, Ho Thi Thu Giang, Nguyen Duc Tung

Abstract

The oriental fruit fly (Bactrocera dorsalis) is an important quarantine pest in many countries and has been recorded
as causing damage to fresh longan fruit in Vietnam. This study aimed to determine the cold treatment parameters
for Vietnamese longan to ensure the complete eradication of B. dorsalis. The third instar larva was the most tolerant
stage to low temperatures at 1 - 1.5°C. The corrected mortality rate of the 3* larvae reached 100% after 13 days of
treatment while the 2" larvae achieved this rate after 10 days and the 1*larvae and egg after 7 days. The estimated
expose days for LT99 in cold treatment at 1 - 1.5°C of 3rd larvae of Oriental fruit fly was 11.53 days, the highest
among four tested developmental stages. The cold treatment parameter of pulp temperature at 1.3°C for 13 days is an
effective phytosanitary treatment to ensure that the B. dorsalis is completely eradicated on longan for export.
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PAP UNG CUA CAY LUA POI VOI PIEU KIEN NGAP O GIAI POAN NAY MAM
Nghi Khdc Nhu!, Trinh Ngoc Ai', Pham Quéc An?3, La Cao Théng"
TOM TAT
Ngap la mot trong nhiing diéu kién bat loi ti thién nhién doi véi cay trong. Mic do tac dong cta diéu kién
ngdp dén cay trong tuy thudc vao giéng va giai doan phat trién. Bién ddi khi hdu dang dién bién ngay cang
phtic tap lam cho tinh trang ngép lut tré nén kho luong, gia ting méi lo ngai vé nhiing anh hudng tiéu cuc ctia
ngdp lut t6i nén san xudt lia gao noi riéng va an ninh luong thuc toan cau noéi chung. Lua la cay luong thuc duy
nh4t c6 kha ning nay mam trong diéu kién ngap hoan toan. O giai doan nay, ciy lda c6 cic co ché khéc nhau
dé chong chiu, tuy thudc vao diéu kién ngép va dic diém clia tling giong lta. Nhiéu cong trinh nghién ctiu da
dugc thuc hién nham lam sang to nhiing co ché thich nghi & giai doan nay cta cay laa. Trong bai téng quan
nay, nhiing cong trinh da nghién ctiu trudc day dugc tong hop lai nham dua ra dap ting chong chiu ngép cta
cay lua va vai tro ctia hormone trong viéc kiém sodt co ché chdng chiu ngdp cta ciy lua & giai doan ndy mam.

Tu khéa: Cay laa (Oryza sativa), di€u kién ngap nudc, dap ting
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I. DAT VAN BE

Ngap la hién tugng bat 1gi phi sinh hoc gay tén
that san lugng cay trong diing thi hai sau han han
(Bailey-Serres et al., 2012) va la nhan t6 tac dong
chinh gy can trg cho sy sinh trudng va phat trién
cua laa (Dar et al., 2017). Mtic d¢ tac hai ctia ngép
tuy thudc vao vi tri dia ly, giong lua va giai doan
sinh trudng ctia cay lua. Hién tugng nay gay tac
dong tiéu cuc manh nhét & giai doan nay mim
va hinh thanh cady ma ctia hat lta do ham lugng
rat thap ctia O, va CO, trong moi trudng nudc tic
ché ho hdp va quang hop (Voesenek et al., 2016).
Do tinh trang thiéu hut lao dong cling nhu nguén
nudc tudi cho nong nghiép, phan 16n dién tich
trong laa trén thé gii dang chuyén dan tu lda ciy
sang gieo sa truc ti€p. Day la phuong phép rat nhay
cam véi diéu kién ngap sau doi hoi viéc st dung cac
giong lta c6 kha nang ndy mam va hinh thanh cay
ma trong thoi gian ngan (Nghi et al., 2021). Nhiéu
nghién ctiu dugc thyc hién nhdm lam sang to co
ché chéng chiu ngap cua cay lua & giai doan nay
mam (Magneschi & Perata, 2009; Voesenek et al.,
2016; Ma et al., 2020; Lee et al., 2023).

Trong diéu kién ngap, qua trinh bién dudng
chuyén dai tui ho hip hiéu khi sang ho hap ky khi
(Ién men yém khi) nham bdo dam nang lugng
dugc cung cép lién tuc cho hat dang ndy mam (Hsu
et al., 2017). Lo trinh bién dudng ky khi cung cép
2-3 ATP cho moéi phan ti glucose (so véi 36-38
ATP/glucose trong bién dudng hiéu khi) (Gibbs et
al., 2003). Nham giam thiéu tac hai caa viéc suy
giam nguon cung ning lugng do thi€u oxy, hat lta
dang ndy mam c6 thé bién dudng mot cach hiéu
qua sucrose va cac vat liéu du trii nhu protein,
lipid, va tinh bot (Guglielminetti ef al., 1995), bién
dudng st dung pyrophosphate vd co (inorganic
pyrophosphate, PPi) lam ngu6n ning lugng thay
vi chi stt dung ATP (Carystinos et al., 1995), bién
dudng cuc bd (Rolletschek et al., 2011), va giam
téng hop protein (Branco-Price et al., 2008). Do
nguoén cung ndng lugng gidm manh nén nang
lugng dugc st dung cho cac qua trinh sinh dudng
quan trong cua hat. Déc biét la su kéo dai 14 bao
mam nham vugt [én mat nudc, tiép xuc véi ting
khong khi phia trén va hinh thanh mé khi nham
cung cap oxy cho phén bi ngap (Kawai et al., 2000).

Trong ho ngii coc, lta dugc xem la cdy duy nhat cé

kha nang nay mam duéi nudc. Pac tinh nay cta lua
lién quan dén kha nang st dung tinh bot duy trii trong
hat dudi diéu kién ngap nhd mot hé thong day da
cac enzyme (a-amylase, f-amylase, cac enzyme phan
hty mach nhanh, va a-glucosidase) can thiét cho su
phan huy chét du tri (tinh bot) tii ndi nhi thanh cac
dang duong don hoa tan dua dén cac bd phan dang
phat trién ctia hat, trong d6 a-amylase giti vai tro cht
dao (Guglielminetti ef al., 1995). O lta, cic enzyme
a-amylase dugc ma hoa baoi it nhit 10 gene khac
nhau va dugc chia lam 3 nhém chinh: RAMY1 (Rice
Amylase 1), RAMY2 (Rice Amylase 2) va RAMY3
(Rice Amylase 3) (Loreti et al., 2003). Trong diéu kién
day da O,, hoat dong ctia RAMY1, RAMY2 dugc
diéu hoa bai gibberellin (GA) va axit abscisic (ABA),
trong khi d6 gen RAMY3 dugc hoat hoa khi lugng
duong bi thiéu hut (Hwang et al., 1999).

Qua trinh bién dudng carbohydrate cua hat
dang ndy mam trong di€u kién thiéu O, c6 thé chia
lam 2 giai doan. Trong nhiing ngay dau tién cua
su nay mam, hat kho st dung lugng duodng cé san
bén trong né. Trong nhiing ngay tiép theo, lugng
dudng san cd nay sé bi st dung hét dan dén viéc
thiéu hut lugng duong hoa tan trong hat, diéu nay
sé kich hoat gen RAMY3D tdng hgp nén enzyme
a-amylase, enzyme nay sé thty phén tinh bot
thanh cac dang duong don can thiét giap cho hat
lta hoan thanh qua trinh ndy mam (Guglielminetti
etal., 1995). Ho gen RAMY3D biéu hién vugt tri &
hat lda dang ndy mam trong diéu kién ngap va chi
hién dién duy nhat & lda, d6 la ly do tai sao lua la
loai ngti c6¢ duy nhat c6 kha ning nay mam duéi
diéu kién ngip (Loreti et al., 2003). Cac enzyme
lién quan dén qua trinh thay phén tinh bot thanh
cac phan t dudng nho hon c6 hoat tinh tang lén
& cac giong lua c6 kha nang chong chiu diéu kién
ngdp trong giai doan ndy mam, trong khi hoat tinh
cuia cac enzyme nay giam & cac giong lua khong
c6 kha nang chéng chiu (Ismail et al., 2009). Mic
du co ché bién dudng, enzyme va hormone lién
quan dén dac tinh trén da dugc tim ra, nhung con
rdt nhiéu cau hoi lién quan van can nhiéu nghién
ctiu chuyén sdu hon d€ c6 cau tra 16i thoa dang.
Trong bai bao nay, nhiing két qua ndi bat vé nhiing
phuong thic dap ting khac nhau cua cay laa doi
v6i diéu kién ngép va vai tro ctia hormone, dac biét
la auxin & giai doan ndy mam trong diéu kién ngép
ung sé dugc tap trung thao luan.
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IL. TAC PONG CUA CAC DANG NGAP TREN
PONG RUONG VA CACH THICH NGHI CUA
CAY LUA

Hién tugng ngap trén dong ruong dugc chia lam
3 loai: ngép sau & giai doan ndy mam, ngap sau cuc
b trong thdi gian ngin va ngdp sau kéo dai giai
doan sau nay mam (Panda & Barik, 2021). Trong
moi trudng ngdp sau, ciy laa phat trién hai phuong
phép thich tng trdi ngugc nhau dua vao su thay
doi hoat dong bién dudng: phuong phéap chiu dung
(quiescence) va phuong phap dao thoat (escape)
(Colmer & Voesenek 2009; Pucciariello & Perata,
2013). O phuong phap chiu dung, cac hoat dong
tang trudng va bién dudng cta cay lua dugc duy tri
& muic téi thiéu, chuyén sang trang thai “im lang” dé
bao ton nang lugng va co chit cho sy ting trudng
trd lai khi muc nudc rut di. Pay la phuong phap
thuong thay khi cay lua gap phai tinh trang ngép sau
bat ngd trong thoi gian ngan (do mua 16n kéo dai, vé
dé, dap, bao) (Pucciariello & Perata, 2013).

O phuong phéap dao thoat, cay lda gia ting su
tang trudng cua than (kéo dai thin va cudng 1)
theo sy ting nhanh cia muc nudc 14, sao cho phan
phia trén cta cay laa luén ndm bén trén mat nudc.
Cung vé6i do 1a sy hinh thanh ré phu va cac cdu tric
tao diéu kién thuan loi cho su khuéch tan va trao
d6i oxy gitia phan trén v6i phan bi ngip ctia cay laa,
dam bao cho cac qua trinh bién dudng hiéu khi xay
ra binh thudng trong su6t thoi gian ngap (Colmer
& Voesenek, 2009; Nishiuchi et al., 2012). Phuong
phdp nay thuong gap khi cay lda song trong moi
truong ngap sau theo mua kéo dai (muc nudc cd
thé lén dén hon ba mét va duy tri dén ba thang)
(Nishiuchi et al., 2012).

Trong diéu kién ngip cuc bd, chi bd ré va mot
vai bo phén cta cay Iua bi ngap, su quang hgp va
hoé hédp ctia ciy co thé bi tc ché do toc d trao doi
0, va CO, bi giam. Cay lta thich nghi bang cach
hinh thanh nhting cdu trac bao vé 16p biéu bi bi
ngdp va dam bao su luu théng ctia oxy xuyén suodt
tt phén ti€p xtc véi khong khi véi cac phan bén
dudi. Nhiing cdu tric nay cé thé la cic mo khi
(aerenchyma), cac mang khi (gas film) bao quanh
biéu bi hay nhiing hang rao ngén chan sy that thoat
O, (Nishiuchi et al., 2012). M6 khi 1a nhiing m6
x0p hinh thanh doc theo than, be 14 va ré laa dugc
hinh thanh do su chét va phan huy cta té bao. Mo
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khi ddm béo cho su trao ddi khong khi gitia phan
ngon va cac phan bi ngép bén dudi ciing nhu dao
thai chat doc ra khoi cac mo bi ngap (Pan et al
2021). Bén canh mo khi, moét 16p mang khi mdng
ciing dugc hinh thanh va duy tri gitia bé mat 1a bi
ngdp va moi trudng nudc xung quanh giap duy tri
qua trinh ho hédp va quang hgp trong suét thoi gian
ngap ung (Kurokawa et al., 2018).

III. VAI TRO CUA CAC HORMONE TRONG
GIAI POAN NAY MAM CUA HAT LUA O PIEU
KIEN NGAP

3.1. Auxin

Auxin dong vai tro quan trong trong cac giai
doan phat trién khac nhau ctia cay, bao gom su kéo
dai ctia la bao mam trong diéu kién yém khi. Nam
2000, Kawai va Uchimiya dé xudt vai tro ctia auxin
trong viéc diéu chinh su kéo dai té bao va thic ddy
su kéo dai cua 1a bao mdm. Theo Guo va cong su
(2016), tin hiéu auxin dugc kich hoat béi diéu kién
ngap, gy ra su kéo dai ctia 1a bao mam & laa. Wu
va Yang (2020) cho ring, auxin diéu chinh chiéu
dai ctia la bao mam thong qua viéc diéu chinh su
van chuyén dudng sucrose thong qua céac protein
va kénh. Nhom tdc gid cang cho riang tin hiéu
auxin diéu hoa sy san xudt ning lugng cta ty thé
va su can bang ndi moi thong qua cac chit oxy hoa
hoat dong (reactive oxygene species, ROS). Nhiing
nghién ctu gin day cho thdy, auxin dugc téng hop
& phén dinh cua 14 bao mam va dugc vin chuyén
dén phan gbc thong qua cac protein vin chuyén
dong vai tro quan trong quyét dinh chiéu dai cuoi
cung cua la bao mam trong moéi trudng ngap (Nghi
et al., 2021). Nhiéu cong trinh dugc cong bo da
cho thay vai tro ctia auxin trong viéc kéo dai 1a bao
mam, tuy nhién ngudn goc ctia auxin la tii néi nha
hay tu 14 bao madm van can dugc lam sang to, mac
du nong do auxin cao dugc ghi nhéan la han ché su
phat trién ctia hé ré (Fendrych et al., 2018).

Indole-3-acetic axit (IAA), mot loai hormone
thudéc nhom auxin, dugc tong hgp tii phan dinh
cua cac mo dang phat trién (choéi, dau ré) va dugc
van chuyén qua cac té bao nhd cac kénh vén
chuyén auxin. Indole-3-acetic axit kich thich sy
kéo dai t€ bao thong qua viéc lam ting stic truong
va su linh hoat ctia thanh té bao (hoat hoa cac gen
expansin (EXPA)), do d6 déng vai tro quan trong
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trong su kéo dai la bao mam cua lta (Magneschi
& Perata, 2009). Sy hinh thanh cay lua va gia tang
kha nang chdng chiu ngdp & giai doan nay mam
dugc ghi nhan khi ting nong do IAA noi bao (Lee
et al., 2023). Can bang ndi mdi va ndng do cua IAA
ndi bao dugc duy tri nho vai tro cia microRNA167
(miR167) bang cach kich hoat bi€u hién cua gen
glycoside hydrolase 3 (GH3) va han ché biéu hién
cua gen IAA-Ala Resistant 3 (IAR3) (Hinh 1). Gen
GH3 ma hoa cac enzyme IAA-amido synthetase c6

vai tro lam gidm n6ng do IAA va can bang ndi moi.
Gen IAR3 ma hda enzyme thiy phan IAA-amino
axit va phdng thich TAA. Lee va cong su (2023) ghi
nhan diéu kién yém khi va khong cé anh sang kich
thich qua trinh sinh tong hgp auxin (IAA) va kich
thich su kéo dailda bao mam nhung han ché sy phat
trién ctia ré va 14 (Hinh 1). Trdi lai, diéu kién hiéu
khi va anh sdng han ché qud trinh sinh t6ng hop
TAA, kich thich sy phét trién ctia ré va l4.

Dbiéu kién yém khi

Anh sing

Gene ma hoa auxin

-

miR167

«

IAR3
I GH3

IAA

l

Néay mam va phat trién
cay con

» Thuy phan

Hinh 1. Co ché phén ti vé vai tro cua diéu kién yém khi, anh sang va IAA trong qua trinh ndy mam
va phat trién cay con & lta
Ghi chii: IAA: indole-3-acetic axit; IAR3: IAA-Ala Resistant3; GH3: glycoside hydrolase 3. Miii tén ddu hinh tam
gidc: higu 1ing kich thich. Miii tén ddu hinh thoi: hiéu iing tic ché.

Guo va cong su (2016) da xac dinh dugc moi
tuong quan gitia su kéo dai 14 bao mam lda va sy
gia tang cam ung auxin ctia mot thu quan dugc ma
héa béi gen OsTIRI. Trong mét nghién ctiu khac,
Nghi va cdng su (2021) bdo cdo rang, auxin dugc
tong hop ti dinh cta 14 bao mam c6 tac dung gia
tang chiéu dai cudi cung cua la bao mam dudi diéu
kién ngip. Diéu nay c6 lién quan véi su bi€u hién
vugt trdi clia cac gen lién quan dén qua trinh sinh
tong hgp auxin la YUCCA7 (gen ma hoa flavin
monooxygenase) va Tryptophan Aminotransferase
of Arabidopsis 2 (TAA2) & phan dinh cta cac giong
phat trién 14 bao mam dai so véi cac giong phat
trién 14 bao madm ngin. Kha ning van chuyén
nhanh auxin dugc téng hgp ti dinh cta 14 bao
mam bdi cac protein van chuyén (dugc ma hoa boi
gen AUXI) dén cac té€ bao ké can ciing gép phan
quyét dinh chiéu dai cu6i cung ctia la bao mam
dudi diéu kién ngap (Nghi et al., 2021).

3.2. Ethylene

Ethylene (ET) 1a hormone thuc vat 6 dang khi.
Ethylene c6 vai tro6 quan trong trong su phat trién
cuia cdy va cac dap ting véi diéu kién bat lgi ciia moi
truong (Yu & Huang, 2017). Cac nghién ctiu trudc
day cho rang, ET ddng vai tro quan trong trong
viéc tao ra trang thdi ngung hoat dong ctia ciy. Day
la trang thai ma cac hoat dong bién dudng cua cay
dugc giti & mtic téi thiéu. Pearce va Jackson (1991)
da nhén dinh rang, ET khong c6 vai tro gi trong cac
dap ting doi véi diéu kién yém khi do hoat dong
cua ET va 1-aminocyclopropane-1-carboxylic axit
(ACC, mot tién chat ctia ethylene) chi dugc kich
hoat khi cé sy hién dién ctia O,. Trong nghién ctiu
ctia Ismail va cong su (2009), su tdng hgp ET bat
dau ti ngay thu hai va lién quan dén sy phat trién
cuia cdy sau khi ndy mam, ddc biét khi 14 bao mam
ti€p xdc véi tang khong khi trén mat nudc va sy
phat trién ctia ré bat dau. Tuy nhién, theo nghién
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cuu cua Miro va Ismail (2013), su kéo dai 14 bao
mam trong diéu kién dong rudng bi ngap van co su
hién dién ctia O, nén ET van déng vai tro tuong déi
trong truong hgp nay. Theo nghién ctiu ctia Shiono
va cong sy (2022) thi nong d6 O, bao hoa trong
nudc & 26°C 1a 254 uM. Sy gia tang ham lugng ET
va auxin sé kich thich su kéo dai ctia 14 bao mam
trong diéu kién thiéu O, (Kim & Reiken, 2018).

3.3. Axit abscisic va axit gibberellic

Hormone gibberellic axit (GA) ndi bao dugc
tong hgp trong phoi va dugc van chuyén té6i 16p
t€ bao vO cam (aleurone cells) nham kich thich
su tong hop enzyme a-amylase (dugc ma hoa bai
gen aAmy) (Kaneko et al., 2002). Bing cach gia
tang hay han ché muic d6 biéu hién cta gen aAmy,
nong do duong dugc duy tri trong mot khoang phu
hgp trong suét qué trinh ndy mam va phat trién
thanh ciy trong diéu kién yém khi (Ma et al., 2020).
Theo Hilhorst va Karssen (1992), ndong do cao cua
abscisic axit (ABA) lién quan dén viéc hinh thanh
va duy tri trang thdi mién trang cua hat trong khi
nong do cao ctia GA kich thich qua trinh nay mam.
Nghién ctu ctia Nagai va cong su (2010) ciling
ghi nhan vai tro ctia GA trong viéc kich thich su
kéo dai ctia la bao mam trong 1 trinh phu thuoc
vao gen CIPK15 trong diéu kién ngap. Tuy nhién,
nghién ctu in silico cia Mohanty va cong su (2012)
cho thdy ABA kich thich qua trinh ndy mam va
kéo dai ctia 14 bao mam trong khi GA han ché su
phat trién ctia 14 bao mam trong diéu kién yém khi.
Theo Miro va Ismail (2013), su khac biét vé két qua
quan sat trong cac nghién ctiu trudec day c6 thé la
do khac biét vé diéu kién thi nghiém bao gobm nong
do oxy va su khac biét vé kha nang chéng chiu ngap
cua cac giong khac nhau.

IV.KET LUAN

Hormone thuic vat c6 vai tro diéu hoa quan trong
trong tinh chdng chiu ngép cta lta & giai doan nay
mam. Cac hormone chinh (ABA, GA,TAA, IA) diéu
hoa qua trinh ndy mam va phat trién cy con cta lta
trong diéu kién ngap da dugc nhén biét.

Kha nang kich thich kéo dai té€ bao ctia auxin
dugc cho la quyét dinh chiéu dai cudi cung cta la
bao mam.
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Hormone ABA dugc xem la nhan t6 chinh quyét
dinh trang thai ngt hay ndy mam ctia hat trong khi
GA hoat dong nhu hoat chit d6i khang ctia ABA.
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Response of rice to flooding conditions at the germination stage
La Cao Thang, Trinh Ngoc Ai, Pham Quoc An, Nghi Khac Nhu

Abstract

Flooding is one of the adverse natural conditions for plants. The impact degree of flooded conditions on plants
depends on the variety and stage of development. Climate change is becoming increasingly complicated, making
flooding more unpredictable, increasing concerns about the negative effects of flooding on rice production in
particular and global food security demand in general. Rice is the only food crop that can germinate under completely
submerged conditions. At this stage, rice plants have different mechanisms to withstand flooding, depending on
flooding conditions and the characteristics of each rice variety. Numerous studies have been carried out to elucidate
the adaptive mechanisms at this stage of rice plants. In this review, previous studies are synthesized to present the
submergence response of rice plants and the role of hormones in controlling the submergence tolerance mechanism
of rice plants at the germination stage.

Keywords: Rice (Oryza sativa), flooding conditions, response
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