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TOM TAT

Dix ligu dnh vién thdm v kha nang cung cip thong tin trén ntuéu kénh phé va da thin gian 84 dupc tmg dung rong réas
trong cac linh vyc néng nghiép, tai nguyén thién nhién va mér truong. Nghien ciru sir dung anh vé anh MODIS
(MODO09Q1) t6 hop 8 ngdy dé xdc dish co ciu mita vy viing chuyen tréng hia tinh Vinh Long nam 2017. Chudt anh chi
56 khac biet thye vit (NDVI) ducc cap phat lien tuc tit thang 5/2017 dén thang 3/2018 dé xic dinh thén diém khot ddu v
két thic mita v, ddng thén theo dor cac thoi diém sinh trudmg cia cay lia tai ving nghién s bang phuong phap phan
loa phi gidm sdt khong phan cdp (K-Mean) va kg thudt GIS. K&t qua nghién ciu x4c dinh duoe 2 vy canh téc chinh 13
thu - dong va dong - xuan, Vy thu - ddng toan tinh ¢6 t3ng dién tich xudng gidng 14 50.019 ha, chia lam 5 dot gém cac
gial doan sau: (1) tir 25/5 dén 6/6/2017; 4.374,25 ha; (2) tir 26/6 dén 4/7/2017: 15.742,2 ha; (3) tir 20/7 dén 28/7/2017:
16.971,2 ha; (4) tir 29/8 dén 6/9/2017: 9442.25 ha; (5) tir 16/10 dén 24/10/2017. 3489 ha. Vy déng - xuan toan tinh c6
tong dién tch xudng gidng 12 55.923.7 ha, chua 1am 3 dot nhur sau: (1) t& 10/10 dén 15/11/2017: 10.765,7 ha; (2) tr 20/11
dén 30/11/2017: 42,476,6 ha; (3) tir 10/12 dén 30/12/2017: 2.681,38 ha. B tin cy dién tich xudng giéng dugc so sinh
gitra két qua gidl doan anh MODIS va si lidu tir dia phuong cung cdp 6 su chenh Kch thip & vu thu - déng khoang 3%
(1.628,96 ha) va vu déng xuan khoang 1,5% (862,75 ha) cho thiy két qua phan loar anh cé dé tin cdy cao. Tinh hinh cac
thin diém sinh trromg clia cay lua cing duge cip nhat lién tuc déng thin cung cip thong tin cinh bo sau bénh har trén
cac tra hia huén tar gvar doan vu thu dong va déng xuan. Nghién ciu d cung c3p s8 liéu co ban, phuc vu cong tac quan ly

mita ViL VA €0 ciu cay trong thich hop tai dia phuong canh tic nong nghiép vér dien tich 16n nhu tinh Vinh Long.
Tr khéa: Anh MODIS, cinh bdosau bénh hal, chudt snly NDVI, co citr muia vy, théi diém sinh tréng.

1. BAT VAN DE

Tinh Vinh Long 14 mét trong nhimg tinh ¢6 thé
manh vé san xuat lia, mdi nam cung cAp hon 1 trigu
tén vao th trudng lia gao ctia ca nuoc [11. Véi diéu
kien ty nhién thuan loi, tang cuong dau ty vé thiy loi
va co gidi héa vio sin xuat, nhimg tién b vé khoa
hoc ky thuat va phuong phép canh tac tién tién dugc
4p dung dé ciing ¢6 1 tri chu lyc clia cay lia trong he
théng cay tréng cia tinh va co cdu mia vy lua 1 vin
dé wu tién quan tam hang dau trong san xuat. Tuy
nhién, truéc 4p hye clia nén kinh té thi truong, da c6
su chuyén d8i mo binh canh tac mot cach ty phat. Su
bién dong co cau mua vy, thay d6i hich thei vu da lam
pha vo quy hoach chung, gay kho khan trong quan ly
san xudt néng nghiép theo huéng bén vimg [2]. Van
dé dat ra la cin mot phuong phap tmg dung cong
nghé mér dé thu thap thong twn vé co cau mia vu lua
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2 Chi cuc Bao vé thue vit tinh Vinb Long

mét cach nhanh chéng, kip thdi phuc vo cong tic
dénh gia nhanh tinh hinh san xuat va khic phuc
duoe nhuge diém cia cac phuong phap truyén théng.
Cong nghé vién tham, cu thé hé théng anh MODIS
voi do phan giai thoi gian cao (chu ky quan sit 1
ngay/l1an) duge lya chon trong nhiéu nghién ctu vé
miia vy lia va mang lai hiéu qua tich cyc. Nghién
ety thue hién véi muc tiéu xac dinh théi gian xuéng
giong va co cdu mua vu lda trong nim tai tinh Vinh
Long va lam co s& dé canh bao su xudt hién cac siu
beénh hai chinh trén cay lia.

2. PHUDNG PHAP

2.1. Pham vi nghién ctru

Khu vize nghién ciru trén dia ban tinh Vinh Long
tap trung viing chuyén lia (lda 3 vy), tir thang 5 nam
2017 dén thang 3 nam 2018.

2.2. Nguén di lieu

Bo cam MODIS (Moderate Resolution Imaging
Spectroradiometer) duge dit trén vé tinh TERRA va
AQUA (phong vao quy dao thang 12/1999 va thang
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5/2002) ¢6 b cim véi do phan gidi trung binh vér
muc dich quan tric, theo dsi cac thong tin vé mat
d4t, dai duong va khi quyén trén pham vi toAn ciu
{31

Trong pham vi dé ta1, anh MODIS duoc st dung
13 sin pham tir vé tinh AQUA (anh t3 hop 8 ngay),
duoc phan phéi béi trung tim LP DAAC (Land
Processes Distributed Active Archive Center). Anh
sau khi tii vé tién hanh hiéu chinh khi quyén, ndn
chinh va lpc niéu bing cong cu MRT duoc cung cip
boi LP DAAC.

Nguén dir lieu chinh duoc sir dung 1a anh vién
tham MODIS 1a MOD09Q1 dugc chup trong khoang
théi gian 10 thang (5/2017 dén 3/2018), do phan giai
250 m.

2.3. Tinh to4n chi sd khéc biét thyc vat (NDVI)

Chi s6 NDVI duoc sit dung dé theo doi tinh
trang phat trién cua thuc vat (cay la). Chi s6 NDVI
dugc tinh toan dya theo cong thic sau [4]:

NDVI = (NIR - Red)/(NIR + Red).

Trong dé: NIR va Red 13 phd phan xa trén kénh
can hong ngoai va kénh dd.

Ap dung tinh toan chi s6 NDVI cho timg anh
MODIS giai doan tir thang 5/2017 dén thang 3/2018,
keét qua xay dung chudi anh chi s6 khéc bit thuc vat
(NDVI) c6 khoang gia tri bién déng trong khoing -1

| <NDVI<+l.

2.4. XAc dinh c4c thoi diém phét trién cay lia
dira trén chi sé khac biét thyc vat NDVI

Cac thoi diém sinh truong cia cay lua co lién
quan dén sy bién dong gia tri chi s6 NDVI tuong img
& cac giai doan phat trién khac nhau. Chudi anh chi
s6 NDVI duoc tich hop tir cac anh chi s6 NDVI da
duge tinh toan cho méi giai doan anh 8 ngay c6 dugc
1 anh chi sé NDVI. Dura trén bién dong chudi anh gia
tri NDVI thdy duoc su thay déi theo img thoi diém
va thoi diém sinh triong cia cay lia theo nguyén tic
gia tri NDVI s& thdp vao dau vu, sau d6 tang dan va
dat gia tr1 cao nhat lic cay lia & théi diém ding c4i
lam dong va giam khi cay lda bét dau chin va thdp
nhét vao cudi vy [5]. Dya vao dac tinh ndy c6 thé xéc
dinh dugc thoi diém bat dau va két thic maa vu canh

tac, thoi diém xudng gidng, co cdu mua vu va cic
thoi diém sinh trudmg cua cdy hia (tra lia).

(Nguon: Trén Thy Hién va ctv, 2010)
Hinh 1. Sy khac biét chi s thure vat & cAc giai doan
phit trién ciia cay lia vu dong xuén - hé thu

2.5. X4y dung ban d6 co ciu mia vy, cic thai
diém sinh tnwong va phan bd sau bénh hai chinh trén
ciy lia

Dua vao ban dd hién trang sir dung ddt nam 2015
cta tinh Vinh Long va két qua phan tich gi4 tn chuéi
anh chi s6 NDVI, tén hanh phan tich va hoan chinh
ban dé co ciu mua vu cho viing chuyén Itia ctia tinh
Vinh Long

Cac thén diém sinh trudng ciy lba duoc xac dinh
dya trén cac khoang bién déng chi s6 NDVI. Cac
khoang gia tn chi s6 NDVI thé hién timg thoi diém
sinh truong cta cay loa gém (1) 0 < NDVI < 0,4, lta
dang trong giai doan ma ho#c chin; (2) 0,4 < NDVI <
0,7, lua vao giai doan dé nhanh hoic chin; (3) 0,7 <
NDVI < 0,8, lia vdo giai doan lam déng, tré hodc
chéc xanh; (4). NDVI > 0,8 lua vao giai doan lam
dong.

Tai mé1 théi diém sinh trudmg cia cay lva kha
nang xuit hién va tin cong clia cic loai sau benh hai
lda sé duoc phat hién twong tmg & mg tra lia khac
nhau. Két hop véi cic bao cao vé hién trang tra lua va
thoi diém xuit hién sdu bénh hai lia tai dia phuong
sé thanh 1ap ban d tra l4a theo chu ky thu anh va
ban d6 dy bao siu bénh hai lia chinh két hop ky
thuat GIS. Két qua du bao duoc so sanh va kiém
chimg vén cac s6 ligu béo cao cia Chi cuc Bio vé
thuc vat tai inh Vinh Long.
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2.6. So 46 quy trinh thye hién nghién cim

Anh vé tinh MODIS, ban d ranh gici
hanh chinh, ban d hién trang st dung dat P

Tién xit ly bing

MRT tool, tinh todn
chi 56 NDVL, ghép
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Chubi anh chi s6 NDVI J

anh

86 ligu béo cdo tir dja

phuong, khao sat thirc té

'

v

Bin d6 co cdu lich thai vy ving
chuyén hia

Bén db hién trang cic giai doan
sinh tnrong ciy lua

!

‘ Ban db canh bio sau bénh hai

Téng hop, viét bdo cio ’1—‘

Hinh 2. So'dd c4c buée thuc hién

3. KET QUA, THAO LUAN
3.1. Phan tich chuéi dnh chi s8 NDVI va hién
trang sinh trudng cay hia tinh Vinh Long

Hinh 3. Anh NDVI vitng chuyén ltia tinh Vinh Long,
ngay 7/3/2018

Anh NDVI tai timg thoi diém khu vye tinh Vinh
Long duoc thuc hién gém 43 canh 4nh tir ddu thang
5/2017 dén cuéi thang 3/2018. Trén hinh 3 cho thay
murc d6 sang tét phan bé trén anh chi s¢ NDVI, vung
c6 séc do mau sang trén anh cho thay sy hién dién
coa thuc vat (dai dien 1a cay lta) cé gia tri chi sé
NDVI tir 0,1 dén 0,81 va nhimg viing cé sic do 161

NONG NGHIEP VA PHAT TRIEN NONG THON

trén dnh c6 gia i chi s6 NDVI thap (NDVI < 0) 1a
noi do khong c6 phan bé thuc vat. Gia tri chi s6
NDVI vang chuyén lia thé hién kha niang phin xa
phé clia cay lua lé thugc vao ham luong diep luc td cé
trén cay lda. Cac thei diém gia tri chi s6 NDVI xuong
thap, c6 khi bing 0 cho thay day la thoi diém két
thic vy lia trude d6 va bat dau vu canh tac méi. Gia
tri sau do tang dan cho thay lua dang phat trién tir
giai doan ma dén dé nhéanh va dat gia tri cao nhat &
giai doan lua lam dong. Trong giai doan nay dién tich
14 tang dan, tang d¢ che phd bé mat va ham luong
chit diép lyc to trong 14 ting dan 1am tang kha nang
phan xa trén anh. Khi lda phat trién véo gai doan tré,
chic xanh, chin thi gia tri NDVI gidm dan vi giai
doan nay lua chi gitr lai mot s§ 14 chinh dé quang hop
nubi hat. Va vao giai doan chin thi 12 bat dau ua vang,
dén gai doan thu hoach gia tri NDVI giam gén bing
0, chi s6 bang 0 khi két thiic 1 mua vy, bé mat ruong
liic nay cé thé 1a dét tréng, ngap nuéc hosc ngudi dan
dang lam dat. Gia tvi bién dong tar mot pixel cy thé
trinh bay & hinh 4. Tai thoi diém bt dau thu anh la
dau thang 5/2017, gia tri NDVI thuéc khoang 0,7 va
ting len 0,8 cho thay lua dang vao giai doan lam
dong, sau do giam dan xudng bang 0 dén thoi diém

- KY 2 - THANG 3/2019 5



KHOA HOC CONG NGHE

cudi vu. Tir mdc thoi gian xac dinh chudi anh, két
hop voi s6 thir tu tam anh va thong so t6 hop 4nh 8
ngay xac dinh duoc thoi gian bat dau va két thie maa

] »Z Specwral Profie MKD_053 - =2l

Hinh 4. Bing bi€n d6ng gia tri chi s6 NDVI tai 01
pixel trén chudi &nh chi s§ NDVI
3.2, Lich xuéng gidng ving chuyén canh lia tinh
Vinh Long
3.2.1. Lich xuéng giong vu thu - dong nam 2017

BAXDO LICH XLONG GIONG M, THL DONG TIAH VINH LONG
To ity 2582917 Diw wgsy WV

fom o

Hinh 5. Ban d4 phan bé lich xudng giéng vu thu -
d6ng nam 2017

Nzm 2017 tai Vinh Long, vu thu - déng xuéng
giong khoang 50.019 ha, duoc chia thanh 5 dot
xuéng giéng: dot I: ar ngay 25/5 dén ngay 6/6
(4.374,25 ha) chd yéu tai huyén Ving Liem, Tra On
va Mang Thit; dot 2: tir ngay 26/6 dén ngay 4/7
(15.742,2 ha) tap trung tai cac huyén Tam Binh, Long
Ho, Vang Liém, TX. Binh Minh, mét s6 xa thuoc
huyen Tra On va Mang Thit, Binh Tan; dot 3: tir ngay
20/7 dén ngay 28/7 (16.971,2 ha) tap trung tai huyén
Tra Op, Vong Liém, Mang Thit, mot sé thuoe huyén
Binh Tan va Tam Binh; dot 4: tir ngay 29/8 dén ngay
6/9 (9.442,25 ha) tap trung tai huyén Mang Thit va

Vang Liém; dot 5: tir ngay 16/10 dén ngay 24/10
(3489 ha) chu yéu tai huyén Tra On, mot s4 noi ral
rac taj huyén Mang Thit, Ving Liém va Tam Binh.
Nhin chung, théi gian xudng gidng ta cac huyén
trén dia ban tinh Vinh Long khong déng loat nhung
€6 SUr tap trung vao cac dot tir dau thang 6 dén dau
thang 9 (dot 2, 3 va 4) va tai c4c ving lan can. Huyén
Binh Tan va TP. Vioh Long c6 dién tich xuéng giong
khong nhiéu va phan bé rai rac (Hinh 5). Cac gi6ng
lia dugc chon dé canh tac 1a cac giong ngén ngay va
dat nang suét cao nhir IR50404, OM6976 dé han ché
anh huong cla thoi tiét bat loi clia vy thu dong. S8
lieu giai doan duoc so sanh véi s héu bao cio tir dja
phuong, chénh léch -3% (-1.628,96 ha).

3.2.2. Lich xuong giong vy dong - xuzn nim 2017
-2018

Vu déng xuan (2017 - 2018) trén dia ban toan
tinh xudng g16ng khodng 55.923,7 ha. Chia lam 3 dot
chinh: dot 1 tir ngay 10/10 dén 15/11/2017 véi dién
tich 10.765,7 ha, tap trung chd yéu tai huyén Tam
Binh va Tra On; dot 2, tir ngay 20/11 dén ngay
30/11/2017 véi dién tich 42.476,6 ha, phan bé hau
hét cac huyén trong tinh; dot 3, tir ngay 10/12 dén
ngay 30/12/2017, dién Uch xuéng giong la 2.681,38
ha, tip trung tai huyén Vang Liem, Mang Thit va rai
rac 0 huyén Binh Tan. Vu déng xuan, dién tich
xuéng giéng trong déi dong loat vao dau thang 11 s&
hd trg 16t cho cong tic quan Iy dich bénh trén lia.
Céc giong lia dugc tréng chi yéu la: IR50404,
OMS5451, OM4900, OM6976 1 cac gidng trong déi
ngin ngdy (90 - 95 ngay) va cho nang suit cao. S6
Liéu gidi doan duoc so sanh véi sé liéu béo céo tir dia
phuong, chénh léch +1,5% (862,75 ha) (Hinh 6).

Hinh 6. Ban d6 phan b3 hi¢n trang lich xudng gidng
vy dong - xudn (2017 - 2018) tinh Vinh Loog
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3.3. Co cdu mia vy ving chuyén lia tinh Vinh
Long

Tir két qua phan tich lich xuéng gidng va cic sé
lieu duge cung cap tir Chi cye Tréng trot va BVTV
tinh Vinh Long, két hop véi khao st thuc t8 da xac
dinh duge co ciu mia vy ving chuyén lda tinh Vinh
Long. Vy déong xuan chinh vy bit diu vao dau thing
10 va két thiic vao khoang cuéi thang 2 nim sau. Vy
thu dong bat ddu vao ddu thang cudi thang 5 va két
thiic vao gitra thang 10. Tuy vao ving dia ly va diéu
kién nudc tui ma ngudi dan xudng giéng sém hodc
ddng thoi ky thuét canh tac va gidng cang quyét dinh
thoi gian xudng gidng khac nhau (Bing 1).

3.4. Phan viing cinh bio séu bénh hai chinh trén
céc tra lia viing chuyén lia tinh Vinh Long

Nghién ctu da téng hop chia thanh 7 giai doan
suh truomg cay lia gbm ma, dé nhanh, lam dong,
tré, chdc xanh, chin vi thu hoach (Hinh 7). O mai
thoi diém sinh trudng cay lda twong img sé c6 1 s6
loai sau bénh hai lua xuat hién va tin cong trén cay
loa.

BAN DO TRALDA NGAY 281 - 422013

Hinh 7. Ban d6 phan bg c4c thoi diém sinh trudng
cay liia chinh (28/1 dén 4/2/2018) tinh Vinh Long

‘ "TGAN 00 CANN BAG DICH A

-

Hinh 8. Ban dé phan viing cinh b4o sau bénh hai
chinh trén tra lda (bir 28/1 dén 4/2/2018) tinh Vinh
Long

Céac ban d6 phan ving canh bo sau bénh hai
chinh trén cay lua duoc thanh lap duwa vao ban dé
sinh truéng cay lia giai doan tir thang 5/2017 dén
thang 3/2018 gém 38 ban dé. Két hop véi s6 lieu
duoc cung cdp ta dia phuong vé sau bénh hai lia &
timg thoi diém tra lda va giai doan phat trién cay loa,
nghién ciu tién hanh x4y dyng ban dé phan bé hién
trang canh bao sau bénh hai chinh & timg thé1 diém
phat trién cta cay laa. Cac sau bénh hai chinh trén
cay lua phé bién goém 4 loai chinh 14 6¢ buu vang, riy
nau, bénh dao 6n va bénh lem lép hat c6 kha nang
xuat hién trén céc tra lua tai tinh Vinh Long. Hinh 8
thé hién phan bé sau bénh hai chinh trén cay lia tai
céac thoi diém sinh truéng cla cay Jua tr ngay 28/1
dén 4/2/2018 tai tinh Vinh Long. C4c huyén c6 dién
tich phan b sau bénh hai trén cay lia tir giai doan
lam dong dén tré xuat hién 3 loai sau bénh hai chinh
la ray nau, bénh dao 6n va chay bia l4, tap trung
nhiéu nhat & 3 huyén géom Long Ho, Tam Binh va
Vang Liém. Tai huyén Mang Thit, cdy la trong giai
doan dé nhanh c6 kha nang xuat hi¢n 2 loai sau bénh
hat chinh la rdy nau va bénh dao én. Bénh lem lép
hat va chéy bia la c6 kha nang xuat hi¢n tai cac tra
lia dang vao giai doan chdc xanh dén chin tai cic
huyén Tra On, Ving Liém, Tam Binh va Mang Thit.

Bang 1. Co c4u mua vu visng canh téc chuyén {ua tinh Vinh Long

\

Vuy canh tac

Thang trong nam |
[6 [ 71819 [10]ulw

Thu déng
4. KET LUAN VA BE NGHI

Dir liéu anh vé tinh MODIS t6 hep anh 8 ngay ¢
thé xac dinh mua vu canh tac chinh cia vitng chuyén
lta tinh Vinh Long. Vu déng xuan chinh vy bit dau

vao dau thang 10 va két thic vao khoang gitra thang
2 nam sau. Vy thu dong bat du vao dau thang 7 va
két thiic vao dau thang 10.
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Da xéc dinh duoc thei diém xuéng gidng cac vu
canh tac. Vy thu - déng nam 2017 toan tinh c6 téng
dién tich xuéng giéng la 50.019 ha, chia lam 5 dot
xuéng va vu dong - xuan (2017 - 2018) toan tinh ¢
8ng dién tich xuéng giéng la 55.923,7 ha, chia lam 3
dot xuéng giong. Két qua cac thoi diém xudng giong
phan tich tir 4nh vién tham da so sanh vai s6 liéu tir
dia phuong cung cdp c6 sy chénh léch: vu thu déng
chénh léch -3% (-1.628,96 ha) va vy dong xuan chénh
léch +1,5% (862,75 ha).

D xay dung duge ban d6 canh bao sau bénh hai
chinh trén cay lda phé bién la éc buu vang, ray nau,
bénh dao 6n, bénh lem 1ép hat tuong ‘mg voi cac giai
doan phat trién clia cay hia cua vy thu dong 2017 va
vu dong xuan (2017 - 2018).

Phan bé co cdu mia vu ving chuyén lua tren dia
ban tinh rét phuc tap, phu thuée lon vao nguén nuac
twdn, hé thong thay lgi, tap quan canh tic. Can c6
nhimg bién phap quan ly cu thé: lich théi vu phi hop,
dau tr hé théng thiy loi noi déng, tap hudn nhimg ky
thuat méi trong canh tic, giéng dé dat nang suat cao
nharo dip img nhu cau thj truong.
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Weh:

DETERMINATION RICE CROPPING CALENDAR AND RICE PESTS DISTRIBUTION IN
VINH LONG PROVINCE USING REMOTE SENSING
Nguyen Thi Hong Diep, Vo Quang Minh, Huynh Thi Thu Huong,

Huynh Kim Dinh, Truong Chi Quang,
Nguyen Trong Can, Phan Nhut Truong

Summary
Remote sensing data with the ability to provide information on mult-spectral and mult-temporal channels
that has been widely used n the field of agriculture, natural resources and environmental, The MODIS
(MODO09Q1) 8-day data was used to determine nice crop on nce growing region in Vinh Long province in
2017. The NDVI time senes data was updated continuously from May 2017 to March 2018 to determine the
start sowing seed and the harvest days of nce season, and to monitor the rice growth stages by
unsupervised classification (K-Mean clustering) and GIS technique. The research results identified two
main rice crop seasons including avtumn - winter and winter - spring. In autumn - winter season has (otal
area of sowing nice seed at 50,019 ha to be divided into 3 penods as follows (1) from 25 May to 6 June, 2017
with 4,374.25 hectares; (2) from 26 June to 4 July, 2017 with 15,742.2 ha; (3) from 20 July to July 28, 2017
with 16,971.2 hectares: (4) from 29 August 10 6 Sep, 2017 with 9,442.25 ha; (5) from 16 Oct to 24 Oct. 2017
with 3,489 ha. In winter-spring season has total area of sowing rice secd at 35,923.7 ha to be drvided 116 3
periods as follows (1) from 10 Oct to 15 Nov, 2017 at 10,765.7 ha; (2) from 20 Nov to 30 Nov, 2017 at
42,476.6 ha; (3) from 10 Dec to 30 Dec. 2017 at 2,681.38 ha. Sowing rice seed area was compared between
MODIS image interpretation and stabstic local data with low variation in the autumn — winter crop about 3%
(1,628.96 ha) and the winter-spring crop of 1.5% (862.75 ha) that showed high reliability. Moreover, rice
growth stages were also updated continuously and provide information on pests warning in those two
seasons. The research has provded basic data for rice crop season management and rice cultivation penods

in local agricultura) area in Vinh Long province.

Keywords: MODIS imagery, NDVI time series data, pest warning, rice crop seasons, rice growlh stages.
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