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ABSTRACT

Drought is one of the most considered issues for agriculture in the
Viethamese Mekong Delta during the annual dry seasons. Aiming to
ensure water requirement for corn cultivation, a study on water storage
during annual flooding seasons to irrigate the dry season in a semi-dyke
area was carried out in the Chau Phu district, An Giang province. In this
study, field experiments and a numerical model of water-balance (the
AquaCrop model) were conducted to: (1) determine design-parameters of
a water-storage pond by a water-balance equation; (2) propose a model
suitable for storing water to irrigate the Spring-Winter corn season.
Results showed that with the 0.24 m’/day average precipitation, 1.87
m’/day surface water evaporation and 4.12 m*/day seepage from pond, the
daily water demand for the crop was about 8.30 m’.

TOM TAT

Han han la mot trong nhiing van dé dang dwge quan tam trong san xudt
nong nghiép oDong bang séng Ciru Long, Viét Nam trong muia khé. Nham
ddam bao nhu cau nuce cho cdy bap, mét nghién ciru triv nudc trong mia
lii dé tw6i cho mia khé vimg dé bao thing 8 dwoc thuc hién tai huyén
Chau Phii, tinh An Giang, Viét Nam. Trong nghién ciru nay, bé tri thi
nghiém va phan mém mé hinh dwoc thic hién dé dat dirge cdc muc tiéu
nhu sau: 1) Xac dinh cdc thong sé thiét ké ao trit nuwée bang phwong trinh
cdn bang nwdéc va mé hinh AquaCrop; va 2) Pé xudt mé hinh tri¥ nuwde phu
hop dé twdi cho cdy bdp vu Péng-Xudn. Két qua cho thdy véi lwong mira
trung binh 0,24 m’/ngay, lwong boc hoi trén mdt ao trung binh khoang
1,87 m3/ngay va lwo‘ng tham ldu trong ao trung binh khoang 4,12 m’/ngay,
thi nhu cau twdi cia cdy bap la 8,30 m*/ngay.

1 GIOI THIEU

An Giang 1a tinh d4u ngudn cia Déng bang

vung ha luu (Osborme, 2009). Lao va Campuchia
dang dy kién tang dién tich san suat lua 31.000 ha

song Cuu Long (PBSCL) ngap sdu vao mua IG,
nhu’ng qua mua ning dit tr& nén kho han va thiéu
nudc (Khem et al., 2008). Viéc xay dung dép trén
cac dong chinh cua song Mekong gitt nude trong
mua khé va xa nudc trong mua lii ¢6 thé anh hudng
dén viéc kiém soat lwong nudc cua cac nudc O
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dé phat trién canh tac néng nghiép (ICEM, 1999).
H¢ qua dan t6i su suy giam luu lugng nude tur
thuong ngudn va thiéu nuée vao mua kho ¢ ving
ha luu séng MéKong (Sunada, 2009). Do giam luu
luong nudce tir thugng ngudn, xam nhap min ngay
cang lan sau vao dat lién ca vé khong gian va thoi
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gian (Lu and Siew, 2006). o] Campuchia, nguoi
dan quanh hd Tone Sap di trir nu6ce lii trong ddm
lay dé tuéi vao mua kho (Fox and Ledgerwood,
1999). O déng bic bang Rajasthan, An Do di xay
dung khoang 10.000 cong trinh trir nuéc ngam da
gitp tudi tiéu 14.000 ha ngoai ngii cdc, co thé
trong thém rau va hoa mau (Panigrahi et al., 2011).
Bén canh d6, ving ban kho can ¢ Chau Phi da xay
dung hé théng hd chita nudc mua tu nhién phuc vu
cho san xudt nong nghiép (Traore and Wang,
2011).

O Viét Nam, c6 nhiéu nghién ciru vé viée trix
nuéc dé phuc vu cho nhu ciu san xuit néng
nghiép, cong nghiép, sinh hoat... nhung hau hét 1a
dya vao cac diéu kién tu nhién sin co nhu, dam,
hd, rimg dé chira nude (Nguyén Thanh Son, 2009).

Cay bép la cay trong quan trong thir ba trén thé
giéi sau lia mi va laa gao chiém khoang 87% san
luong luong thuc toan cau va khoang 43% calori tir
tat ca luong thyc va thyc phérn. Tét ca cac bd phan
clia ciy bép tir hat, dén thén, 14 bip déu c6 thé sir
dung duoc dé 1am thire 3n cho ngudi, gia stc hodac
san xuit ethanol dé ché bién xing sinh hoc
(Wagger and Cassel, 1993).Trong san xudt nong
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nghiép ¢ vung nghién ctru tai huyén Chau Phu, tinh
An Giang, cdy bap la cay luong thuc c6 san lwong
lwong thyc ciy co6 hat ding thir 2 sau cdy lua (Cuc
Théng ké tinh An Giang, 2013)

Dé gdp phan dam bao sinh ké ctia nguoi dan va
an ninh lwong thyc, nghién ctru chon cdy bap lam
cdy nghién ciru dién hinh va nghién ctru ting kha
nang trit nude trong ao hd, kénh ndi dong dé tudi
cho ciy bip mua kho. Nghién ctru duoc tién hanh
dé dat duoc cac muc tiéu sau:

— Xac dinh cac théng s6 ky thuat dé thiét ké
ao trir nudce dé tudi cho ciy bép vao mua kho thong
qua viéc sir dung phuong trinh cén bang nudc va
mo hinh AquaCrop;

— Pé xuit mod hinh trir nuée phu hop dé tudi
cho cay bap vu Pong —Xuan nam 2014.

2 PHUONG PHAP VA PHUONG TIEN

Nghién ctru duge tién hanh tir thang 1/2012 dén
12/2014 tai ving dé bao kiém soat 1ii khéng hoan
toan dugc xdy dung tor nim 1981 tai xa Vinh
Thanh Trung, huyén Chau Phu, tinh An Giang
(Hinh 1).

Hinh 1: Vi tri thyc hién nghién ciru

Nguon:Nguyén Thi My Hanh et al, 2012

Tién hanh bb tri thi nghiém ngoai thuc dia: tong
dién tich khu vuc 1a 0,4 ha, trong d6 dién tich mat
ao chiém 0,1 ha, dién tich con lai 0,3 ha (trong do
0,2 ha dugc st dung dé canh tac); cay tréng duoc
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chon la cay bép (tén gidng NK7328) voi thoi gian
trong 90-95 ngay va mat do gieo trong la 9 cay/m?
(Hinh 2).
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MAT CAT A-A

Hinh 2: So' d6 b tri thi nghiém

Kich thudc ciia ao nhu sau: sau 2,0 m, rong 20
m, dai 50 m. Ché do tudi cia cdy bip phu thudc
vao nhu cau tudi cua cy trong dugc xac dinh bang
cong thuc:

ET=K.ET, (1

Trong d6 K. (hé sb cdy trong) xac dinh bang
cach tra bang (Lé Anh Tuan, 1997). Lugng bbc
thoat hoi tham chiéu (ET,) st dung cong thirc cua
Penman-Moteith su dung cac du liéu bao gom:
nhiét do, sé gio néng, d6 am va téc do gio6 (Lé Anh
Tuén, 1997).

Cay bap dugc cdp nudc bang tudi phun. Gi:';l
thiet tham ngang trén mat ruéng la khong dang keé.

Tudi udt deu toan ruong mot ngay sau khi gieo hat
de cung cip du d6 4m cho hat nidy mim. Sau do
tién hanh tudi nuéc 5 mm/ngay theo cong thirc tinh
toan (1) O trén (Lé Anh Tuan 1997) dé dam bao du
nuéce trong sudt chu ky séng cua cay trong. Luomg
phén bon cho 1 ha la 300 kg Uré, 200 kg DAP va
150 kg KCI, véi 3 1an bon/vu.

2.1 M0 hinh cin bing nuéc trong ao

Ao duoc dao véi cao trinh bd bing cao trinh dé
bao kiém soat 1ii khong hoan toan dé nudc lii c6 thé
tran vao ao va luong nude mua (R). Nudc trong ao
can xac dinh bing phuong trinh can bang nudc
theo ngay dé tudi (Ir) cho cay bép, sau khi da trur di
lwong thoat hoi (E) va tham 14u (P) (Hinh 3).

Hinh 3: So' d0 khao sat cin biang nwoc tai ao nghién ciu

) Phuong trinh c4n bang nudc cho hé
thong nhu sau:

H=H; + H, (m) (2)
W=H,.Ai=E.A;+ IrA+P.A- RA, (m3) (3)
Trong do:

—  O: lvu lugng nudc chay tran, (m®/s)

— H:chiéu cao nudc trong ao sau It dugc do
bang thiét bi do muc nudc tu dong logger (m)

— Hi: 1a chidu cao cot nudc can trir dé twdi (m)

— Hay: la chiéu cao cOt nudc con lai trong ao
sau khi tudi cho mua vu trong bap (m)
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A: dién tich canh tac cay bép (m?)

A\: dién tich mit ao (m?)

A,: dién tich thanh ao va day ao (m?)
— R: lugng mua dugc xac dinh béng thiét bi
do mua ty dong (m)

— E: luong bdc thoat hoi duge xac dinh bang
chau boc hoi loai A (m)

— Ir: lugng nude bom twdi theo thoi gian duge
do truc tiép thong qua dong ho do luu lugng (m).

— P: luong thim trong ao theo thoi gian (m)
duge xac dinh tir cong thire (3):
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P.A,=H|.A;+R.A-Ir.A-E. A4 (m3)
— W=H,.A; (m?): thé tich ao chira nudc
2.2 Mo hinh AquaCrop

“4)

Mo hinh AquaCrop dugce st dung de mo phong
su can bang nudc va bién dong nang sudt cay trong
can d6i voi luong nude trong dat. Dit liéu dau vao
ciia mo hinh bao gém: dir liéu vé dat (sa cau dat,
diém héo, thuy dung, d6 4m bdo hoa, hé s6 tham)
duogc ldy mau va phan tich tai phong thi nghiém Bo
moén Khoa hoc dat, Khoa Nong nghiép va Sinh hoc
Ung dung, Truong Pai hoc Can Tho. Cac dit liéu
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thoi tiét (nhiét d9, luong mua, bdc thoat hoi) duoc
thu thap bang cac thiét bi dat tai dia diém nghién
clru, cac dir lidu (tbc do gio, sb gid ning, ndng do
CO;) dugc thu thip tai Tram khi urong-thﬁy van
Chau Déc (cach khu vuc nghién ctru 20 km), cac
dir liéu cay trong (d6 che phu dd sau cua r¢, nang
suat thu hoach, lich mua vy san xuat) duoc do dac
truc tiép tai thuc dia. Dir liéu dau ra cua md hinh:
nhu ciu nudc cua cdy trong, ning suat ciy trong
thong qua phan mém AquaCrop phién ban 3.1+
duoc thé hién ¢ Hinh 4.
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Nguon: Steduto el al., 2011, Virong Tan Huy, 2012

3 KET QUA VA THAO LUAN

3.1 Cac thong sb ky thuit cho thé tich ao
trir nwoc

Vi canh tac bap vao thoi gian nay la mua kho
han nén lugng mua (R) rat it, cho dén gan cudi vu
moi ¢6 con mua co luu lugng 15,6 mm/ngay.
Luong boc hoi (E) trén mdt ao mat trung binh
khoang 1,87 m*/ngay do canh tac trong vu Dong —

¥

Hinh 4: Céu triic mé hinh AquaCrop véi cac thanh phin dit - cAy trong - khi quyén

Xuan 1a mua kho nén nhiét d6 ting cao dan dén
viéc bdc hoi nude cao. Hinh 5 cho thay lugng thim
lau (P) trong ao khong dong déu, trung binh
khoang 4,12 m3/ngay Lu’orng tham lau phu thudc
vao sa cdu cua dat, muc nudc ngam Luorng nudc
tudi (Ir) phu thudc vao nhu cau tu01 cua cay bép
theo giai doan sinh truong cta cdy trong voi luong
tudi trung binh 8,30 m*/ngay (Hinh 5).
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3.2 Mb phéng kha ning trir nuoc cho ciy bip
3.2.1 Dir liéu khi hdu khu viee nghién curu

Dir liéu khi hau khu vue nghién cuu theo thoi
gian thyc nghiém trong cuia cdy Bap tu thang 01
40
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dén 03 nam 2013 duoc thé hién & Hinh 6 bao gém
cac thong s6 nhiét do cao nhat Tpa(°C), nhiét do
thdp nhat Tpmin(°C), luong bdc thoat hoi tham chiéu
ETo va lugng mua.
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Hinh 6: Nhiét d9, mwa va bdc thoat hoi tham chiéu ETo tai khu vwe nghién ciru

Nguon: Tram khi twong — thiyy vin Chdu Péc, 2013

Khu vic nghién ctru ¢6 nén nhiét twong ddi cao
(nhiét d6 khong khi trung binh la 28,2 °C, cao nhét
khoang 36,6 °C, thap nhat khoang 20,6 °C). Nhiét
d6 khong khi thdp nhit trong ngay tai thang I,
trong khi nhiét do cao nhét trong ngay vao thang 3.
S6 gio néng cao (trung binh khoang 2.279 gid), sb
gid nang cao nhat (9 gio) vao thang 3 va thap nhét
(0 gi0) vao thang 1 (Tram khi twong thuy vin Chau

Déc, 2013). Ché d6 gi6 dwoc phan thanh hai hudng
gi6 chinh 1a Tay Bac va Dong Nam. Toc do gid
bién dong khong 16n, trung binh khoing 4,9 m/s.
Do am tuong ddi cao khoang 76,1 %. P am thay
déi theo mua va theo gid, cac thang mua kho c6 do
4m thip hon so v6i mia mua (Cuc Théng ké tinh
An Giang, 2013). Cac thong s6 do 4m, gio néng va
tde do gi6 dugc thé hién trong Hinh 7.
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Hinh 7: P 4m, téc dd gio, s6 gio ning trung binh tai tinh An Giang

Nguon: Tram khi twong — thiy vin Chdu Péc
3.2.2  Ditliéu vé ddt tai khu vuec nghién citu

Dit cua ving dugc phén loai theo hé théng Chu
dan ban dd cua FAO (FAO, 2006) gdm 2 nhom dat
chinh Thjt trung binh pha set va Seét pha thit. Day
1a ving dit c6 sa céu sét 1a chinh v6i cac dic tinh
vat ly dat dac trung cua ving duoc thé hién trong
Bang 1. So sanh su khac biét cua 3 ting dat nay
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cho thay: Ham luong sét & tAng 2 cao hon ting 1 va
tang 3, chat hitu co tang 1 cao hon tang 2 va 3, EC
clia tAng 3 cao hon tang 1 va 2, PWP cua tang 1 va
2 twong dong nhau nhung cao hon tang 3, FC cua
tang 1 cao hon tang 2 va 3, SAT cua tang 1 cao
hon tang 2 va 3. Nhin chung, dic tinh dat trong bap
6 thanh phan sét ning, ham luong hitu co it, tinh
giir nuoc tot, d6 tham cham (O’Neal, 1952).
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Bang 1: Pic tinh dét tai dia diém nghién ciru nim 2013 tai xd Vinh Thanh Trung, huyén Chiu Pha,

An Giang
Ting Do day Sét  Thit CatSa Chit hiru co EC PWP FC SAT Ksat
(cm) (%) (%) (%)cau (%) (ms/cm) (%) (%) (%) (mm/ngay)
1 0-10 39,10 55,20 5,70 Sét pha thit 1,31 1,40 24,22 40,82 48,70 65,14
2 10-20 44,10 49,20  6.70 Sét pha thit 1,10 2,00 24,60 38,06 43,22 39,65
3 20-30 43,20 50,20 6,60 Sét pha thit 0,95 2,40 19,19 29,66 36,26 95,50

Ghi chii:PWP: Diém héo vinh vién; FC: Tl huy dung,; SAT:

3.2.3 Két qua mé phong nang sudt cdy bap vu
Dong —Xudn nam 2013

Ngoai mot sé dic tinh dat dugc thu thap da
trinh bay trong Bang 1 dugc sir dung dau vao cho
md hinh, mot sb théng sé khac cua cay béap dugc
hiéu chinh theo Bang 2 dé mang lai két qua twong
thich giita md phong va thyc té. Cac thong sb dwoc
hiéu chinh dya vao cac khoang gia tri tham khao
ddi voi cay bép, cac dac tinh khac con lai dugc giir
& cac gia tri mac dinh theo dé xuét ciia mo hinh
(Saadati et al., 2011).

Céc thong sé duge chon hiéu chinh (Bang 2) ¢6
d6 nhay cao, anh hudng truc tiép ddi véi két qua
mod phong. Cu thé dbi vai hiéu suit nude (WP) va
chi sb thu hoach tham chiéu (HIo) 13 hai thong s6
twong mg c6 anh huéng 16n d6i v6i qua trinh hinh
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thanh sinh khdi va niang sudt (Vwong Tan Huy,
2012). Ngoai ra, sd lwong cdy bép ban dau (CCo)
va do che phu t6i da (CC,) 1a hai thong sé dic
trung cho su phat trién cia cay bép. Nhu cau nudc
tudi cia cdy bap: nhu cau tudi thuc cua cdy bép
dugc st dung cho dau vao md hinh duoc thé hién
qua Hinh 8.

Bang 2: Cac thong sé ciia ciy bip dwoc hiéu

chinh

Thong Don Khoang gia tri Gia trj hi¢u
s0 vi tham khao chinh
WP g/m3 33,7 33,7
Hlo % 48-52 48
CCo Cay/ha  50.000-100.000 90.000
.CCx % 65-99% 80%
Nguon: FAO, 2011
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Hinh 8: Lwgng nwéc twoi thue té ciia ciy biip vu Pong —Xuén nim 2013 (m?)

Két qua mé phong nang sudt cdy bdp: d6i véi
canh tac cly bap vu 0 Dong — Xuan 2013 sir dung
lwgng nude tudi thuc té nhu Hinh 8, khi d6 mé
hinh tinh toan nang sudt mo phong cay bap dat
5,10 tan/ha nang sudt mo phong nay gan bang véi
ning sudt trung binh thyc t& thu hoach (5,23
tén/ha) 0 thuc dia vu Pong-Xuin nam 2013 dat
duoc trong diéu kién twong dwong voi didu kién
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nhap vao trong mé hinh AquaCrop.

3.2.4 Két qua mé phong nhu cau nwéc cia cdy
bap vu Bong —Xudan nam 2014

Dé van hanh md hinh cho két qua md phong
nhu ciu nudc cia cdy bip nim 2014 cin xac
dinh cac thong s6 dau vao cho mé hinh AquaCrop
nhu sau:
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— Dit liéu khi hau: nhiét d6, luong mura, toc do — D liéu dat: tién hanh thu miu dit moi dau
gi0, boc thoat hoi, s6 gio nang, nong d6 CO; dugc mua vy thang 1ndm 2014 va phan tich cac chi tiéu.
gilr ¢ dinh nam 2013. Két qua dugce trinh bay o Bang 3.

Bang 3 : Dic tinh vat ly dét tai dia diém nghién ciru nim 2014 tai xi Vinh Thanh Trung, huyén Chau
Phu, An Giang

Tine P0ddy  Sét Thit CatSa Chathiuco  EC PWP  FC SAT Ksat

g (cm) (%) (%) (%)cau (%) (ms/cm) (%) (%) (%) (mm/ngay)

1 0-10 39,46 57,11 3,44Sét pha thit 1,58 1,58 28,61 49,36 48,87 55,85

2 10-20 46,84 49,80 3,37 Sét pha thit 1,51 1,61 30,72 47,70 49,93 49,76

3 20-30 4479 51,68 3,53Sét pha thit 146 1,62 30,72 4647 52,10 165,60
Ghi chii:PWP: Biém héo vinh vién; FC: Thiy dung; SAT: Pé bio hoa; Ksat: Hé s6 tham

— Dir liéu cay trong: lich mua vu san xuét cho AquaCrop duoc giir ¢b dinh cua ndm 2013. Tién

ciy bap (tr thang 1 dén thang 3 nam 2014). hanh hiéu chinh lugng nude sao cho néng suat cay

_ Dit ligu hiéu chinh mo hinh: nhitng céc bfﬁp d?t 6,2 tén/!‘na. Két ql{é mo phong nhu cau nude
thong sb co ban (WP, Hl,, CCo, CCy) cia md hinh ~ ¢4Y bap duoc trinh bay Hinh 9.
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Th&i gian (ngay)
Hinh 9: Két qua md phong nhu ciu twéi (m*)cia ciy bip vu Pong-Xuin nim 2014

3.3 Dé xuit mé hinh trir nwéc dé twoi cho Xuédn nim 2014. Két qua mé phong duoc thé hién
cay bap vu Pong Xuan nam 2014 Hinh 10.
3.3.1 Xac dinh thé tich ao can trit nudc a@é

) ¢ Téng luong nudc can trix lai dé tudi trong 1
tuoi cho cdy bap vu Pong-Xudn 2014

ngay va ca mua vu duoc thé hién trong Hinh 10.
Xac dinh thé tich ao chira nudc thong qua cong Nhu vay, tong lugng nuoc can cho 1 mua vu
thie: bap/0,2 ha la 1.439 m’. D¢ tién hanh dao ao trir
, nuoc cho 0,2 ha bap chon ao hinh vuéng c6 kich
W=H,.A=E.A|+Ir.A+P.A>-R.A; (m’) thude chiéu Dai x chiéu Rong nhu sau L x B =29.0
Trong do, cac thong sd E, S, P duoc lay tir két m x 29;0 m, ch‘1éu sdu dao 330 H=1.8 m, thé,m}?
qua (muc 3.1), thong sb Ir dwoc iy tr két qua nuoe trr duqc la VL=1.514‘m . Luqr;g nuoc qui doi
moé phong luong nude twdi cia cay bap vu Dong - can cho 1 mua vu bap/ha la 7.569 m°.
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Hinh 10: Tong lwong nudc cin trir (m*/ngay)

332 Dé xudt mé hinh trit nuéc dé tudi cho
cdy bap vu Bong - Xudn 2014

Dua trén két qua nghién ctru cac thong sb trén,
nghién ctru dé xuat mé hinh trir nude cu thé dé tudi
cho cdy bap vu Pong —Xuan nim 2014 nhu sau:
B6 tri ao tai giira thira d4t canh tac (Hinh 11) dé
dang cho viéc van hanh tudi vi cay trong dugc bd
tri canh tac xung quanh trung tam nguon cap nudc.
Néu tan dung cac muong co san dé chira nudc thi
khong mat dién tich canh tac va chi phi dao ao
(Hinh 12). B6 tri muong tuéi nhu Hinh 12b thi dé
dang cho viéc van hanh tudi hon nhu bd tri tudi
Hinh 12a.

mucng““

"Thuong
mMugng

umudnd”"“

Hinh 12: St dung mwong xung quanh (a) mwong giira thira dat (b) dé trir nwoc twéi

Panh gia hiéu qua mo hinh dé xuat: Vé mit
moi truong, khi dao ao hay muong trir nwdc s€ gop
phan giém 10 va phan tan 1il trong mua Ii. Ngoai ra,
khi st dung nuoc trong ao hay kénh dé tudi sé
khong su dung nguon nudc trén kénh hay song
chinh gép phan giam xam nhép man & ha luu. Vé
mit kinh té, sau i ao ton trir duoc cac loai thuy
san thién nhién dat lgi nhuan 30 triéu/vy/ha ao. Sau
mua il 1a mua kho s€ su dung lugng nude trir nay
dé giup canh tac thém dugc mua vy trong truong
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hop can kiét ngudn nudc tudi, glup tang thu nhép
néng ho, loi nhuin rong tr vy trong bép (sau khi
trir di cac chi phi) dat 25 triéu dong/ha. Su dung
mit nudc ao nay nudi ca tha dat lgi nhuan 150
triéu/vu/ha ao.

4 KET LUAN

Nghién ctru dé xuat dugc md hinh trir nudc va
thé tich ao chira nude cu thé dé tudi cho cay bap vu
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Pong - Xuan nam 2014. Cac thong s ky thuat
trong nghién ctru nay giup cho viéc cai tao ao va
muong chira nudc phu hop véi nhu cau nude cia
cdy trong. Cac mo hinh nay sé gitip nguoi dan
giam dién tich dit mét di do dao ao hay muong 16n
hon nhu cau nuéc cia cay trong va dé dé dang van
hanh tudi hon. Két qua ngh1en clru nay cung gop
phan xay dung dif liéu nhu cdu nudc cua cdy bap.

LOI CAM TA

Tac gia cam on sau sic dén déng nghiép vi sy
giup dG va dong gop trong nghién ctru nay. Ngoa1
ra, tac gia cling cam on to chuc JIRCAS da ung hod
tai chinh trong sudt thoi gian nghién chu. Nghlen
clru nay la mét trong cac hop phan nghlen clru vé
phat trién k§ thut canh tac néng nghiép 6 DPBSCL
thich ing véi bién d6i khi hau.
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