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ABSTRACT

The objective of the study is to evaluate the result of simulation leaf area
index of Oryza2000 model with LAI observation in SocTrang province.
Weather data, crop management, water management and fertilizer use
data are also collected as data sources for the model. LAI observation will
be determined using an indirect leaf length x width and scanning method.
With this method, length (L) and width (W) of all leaves in the sampling
area will be measured whereas small number of leaves will be scanned to
develop a regression-based slope to convert measurements of leaf L and W
into leaf area for the entire plants in the sampling area. The results
showed that the LAI simulated from Oryza2000 model has very close
correlation with LAI observed for Winter—Spring, Spring-Summer and
Summer—Autumn rice seasons, (r’=0.85, r’=0.6 and r*=0.62). Low leaf
area at the beginning of the growth period and increased rapidly in the
Sflowering period.

TOM TAT

Muc dich nghién ciru nham dénh gid so sanh két qua mo phong chi 56 dién
tich la (LAL) lia ti mo hinh Oryza 2000 va thuc 1é quan sat tai cac diém
canh tac liia cia tinh Séc Trang. Dik liéu cdy trong, khi hdu, nuée va qudn
Iy phdn bon dwoc thu thap nhw la nguon dir liéu dau vao ciia mé hinh. LAI
thuc té diege xdc dinh bang cach sit dung chiéu réng nhéan chiéu dai ld
gian tiép va phirong phap quet (s6 héa). Vi phirong phap nay, chiéu dai
(L) va chzeu rong (W) cua tdt cd cdc ld trong khu vuc lay mau sé duwoc do
trong khi s6 lwgng nho cua la sé duoc quét dé phat trién mot @ doc da
trén hoi quy dé chuyén doi do luong la L va W vao dién tich la toan bo
thuce vat trong khu vuc ldy mau. Két qua cho thdy ¢6 sw tiwong quan giika
chi s6 dién tich lé mé phong va thic té quan sat qua cdc vu Pong-Xudn,
Xudn-Heé va Hé-Thu (*=0,85, ?=0,6 va *=0,62). Dién tich ld thdp vio
giai doan dau ciia thoi ky sinh trucng va tang nhanh vdo giai doan lam
dong, tré bong.

1 GIOI THIEU

Quang hop tao ra 90-95% tong lugng chét hiru
co trong cdy. Bé mit 14 1 co quan quang hop tao
chét hitu co tich lily. Tac dung cua bo 1a dbi voi
quang hop thé hién ¢ chi sé dién tich 14. Chi sb

dién tich 14 (LAI) 14 ti 1¢ giira tong dién tich 14 con
xanh (tinh béng m?2) trén dién tich dat rudng (m2).
Mo hinh ORYZA mb phong du doan ning suat lia.
Udc tinh chinh x4c, khach quan chi s6 dién tich 14
1a tham s6 quan trong trong md hinh du doén ning
suat lua.
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Chi s dién tich 14 (LAI) dugc dinh nghia boi
(Watson, 1947) la téng dién tich mot mat 14 trén
don vi dién tich mat dat. Theo dinh nghia nay, LAI
la mot dai lugng dac trung mo ta dac tinh cho tan
cua h¢ sinh thai (Bréda, 2003).

LAI c6 thé dugc do ludng theo phwong phap
truc tiép hodc gian tiép. Theo (Bréda, 2003)
phuong phap truc tiép hodc ban truc tiép lién quan
dén mot phép do dién tich 14, bang cach sir dung
mot dung cu do dién tich 14 hodc mot mdi quan hé
cu thé cua kich thude dén dién tich thong qua mot
hé s6 hinh dang.

Phuong phép gian tiép suy ra chi sé dién tich 14
tir cac phép do cua viéc truyén btrc xa thong qua
c4c tan cdy, cach sir dung cua 1y thuyét chuyén d6i
phong xa. Theo (Jonckheere et al., 2004) phuong
phap gian tiép, trong d6 dién tich 14 duoc suy ra tir
nhimg quan sat cia mot bién khéac, nhanh hon, c6
thé sua lai tu dong hoa, cho phép mot khong gian
16n mau 16n hon co thé thu dugc. Mot sb phuong
phap gian tiép nhu: Piém nghiéng Quadrat Theo
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(Jonckheere, et al., 2004) phuong phap nay duoc
phat trién bai Wllson (1960, 1963) va bao gom
xuyén qua mot tan cdy thuyc vat voi mot cay kim
dai va mong (diém Quadrat) theo do cao dugc biét
dén. Mot sb cong cu nhu chyp anh ban cau, LAI-
2200, Ceptometer LP...

Phuong phap gidn tiép ngay cang quan trong
hon khi thuan tién dé so sanh v6i cac phuong phap
truc tiép va khong pha huy cay trong.

1.1 Vung nghién ciru

Dién gich 14 thuc té duoc thu tai 9 rudng ‘thu(f)g
huyén K& Sach, Long Phu, Chau Thanh, Tran bé
cua tinh Séc Trang.

1.2 Vatli¢u va phin mém

Vit ligu: Tai nhya 16n dé giir mau lua; may
quét (quet kich thude giay A4); vat dung dé ghi,
danh dau; thude do (chinh xac cm, toi thi€u dai 1
m); giay A4; thudc ké (chinh xdc mm); kéo; bang
keo trong; day budec.

Dit liéu thoi tiét
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Néng suat

Dir li€u thyc nghi€ém

Dit liéu dat
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Dir liéu cdy trong
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Giai doan sinh trudng

LAI mé phong

g cua cay lua

Hinh 1: M6 phéng LAI tir mé hinh Oryza2000

2 PHUONG PHAP

Dit ligu thoi tiét theo timg ngay trong 2 nim
2012-2013 khu vyc tinh Séc Tring gdm cac thong
s6 nhu sb tram; nam; ngay; bic xa (KJ/m¥/ngay);
nhiét d6 thip nhat (°C); nhiét 6 cao nhat (°C); ap
sudt hoi nudc (kPa); toc do gi6 trung binh (m/s);
luong mua (mm/ngay). Khi hau Soc Trang c6 hai
muia 16 rét: mia mua tir khoang thang 05 dén thang
11, mua kho tir thang 12 dén thang 04.
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Dt liéu dit duoc st dung bao gém cac chi
tiéu nhu: chiéu cao by (mm); sé 16p dat; do day
ctia mdi 16p dat (m); Do sau cua ré (m); phan trim
sét, cat...

Céc dir liéu quan sat thyc nghiém canh tac lua
tai cac diém: thoi gian gieo (ngay trong niam); Cach
thirc trong: gieo/cay; Thoi gian sinh trudng (ngay);
ngay dé nhanh (ngay trong ndm); Ngay tuong dong
(ngdy trong nam); ngdy trd (ngay trong nim); ngay
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chin (ngay trong nam); Ngay thu hoach (ngay trong
ndm); Quan ly nude: thoi gian tudi (ngay trong
nam), sO lugng (mm); Phan bon: phan N, s6 lugng
(kg).

Phin mém: Oryza2000, Pixels Calculator,
Microsoft paint.

Theo Bouman (2001) mo6 hinh Oryza2000 su
dung dir ligu thoi tiét hang ngay dé mo phong. Thoi
gian sinh truong cua cdy lua, thoi gian bat dau cac
giai doan sinh truéng, dit lidu dit nudc va quan ly
phan bén dugc thu thap nhu ngudn dit liéu dau vao.
Chi sé dién tich 1a (LAI) dugc mé phong hang
ngay trong sudt qué trinh sinh truong phat trién ciia
cay lua.

Phuong phap do LAI thyc té: LAI thyc té s&
dugc xac dinh gian tiép chiéu dai nhan chiéu rong
clia 14 va phuong phap quét (so hoa). Tét ca chiéu
dai va chiéu rong 14 trong khu vic miu sé dugce do.
Mau dugc le‘iy 3 lan 1ap lai trén mot rudng véi dién
tich mau 0,4mx0,4m. Ly mot s6 lwong nho (12 la
cho 1 lan 1ap lai) trong cac la dé quét, s0 luong nay
s& phat trién dé xdy dung do déc (he s6 chuyen (101)
dwa trén duong hdi quy dé chuyén dbi sé do chiéu
dai va chiéu rong 14 tinh dién tich 1a cho toan
b6 mau.

Phuong phap kiém tra: LAI m6 phong duoc
so sanh véi LAI thyc té tai nhitng gia tri do thyc té,
két qua dugc danh gia thong qua hé sb twong
quan .

3 KET QUA VA THAO LUAN
3.1 Két qua md phéng chi s6 dién tich 14

LAI cta lta tai cac diém canh tic dugc méd
phong hang ngay trong sudt thoi gian sinh truong
cuia cdy lta dua trén dir lidu dét, nudc, phan bén va
dir ligu thoi tiét hang ngay da dugc dua vao mo
hinh. LAI phy thuéc nhidu vao thoi gian sinh
treong cua cdy la, thoi gian bit dau cac giai doan
sinh truong. Két qua mo phong LAI dugc thuc hién
sau khi md hinh Oryza2000 da duoc kiém dinh.

Tat ca c6 23 két qua mo phong chi tiét LAI cua
la canh tac tai cac diém duoc thuc hién. Két qua
mé phong LAI dwoc danh gia dya trén duong biéu
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dién LAI m phong va thuc té, do twong quan giita
hai gia tri ndy c6 y nghia hay khong.

Két qua md phong cho thdy LAI bit diu ting
dan khi cay lua bit dau xudt hién 14, dat cuc dai &
thoi diém trude trd sau d6 thi giam dan. Sau giai
doan nay LAI cling bat dau giam. Lua c6 thoi gian
sinh truong ngan thi giai doan tang trudng cua lua
ngin hon db6i voi laa co thoi gian sinh truong dai
hon. Piéu nay anh huéng dén téc d6 ting ctia LAI

3.2 Danh gia két qua méd phéng LAI

Két qua mod phong duge danh gia dua trén két qua
thong ké so sanh gia tri LAI md phong tai nhiing
ngdy do LAI thyc té theo timg vu. Bang 1 thé hién
két qua LAI mé phong ngay tai thoi diém do LAI
thuc té cua tit ca cac diém trong vu canh tac. Két
qué cho thy co sy twong quan co y nghia thong ké
giita gia tri LAI mo phong va thyc t&. Qua két qua
cho thiy vu Pong-Xuan co két qua mod phong tot
hon véi r cao nhat (r = 0,92), tiép theo 1a vu He-
Thu (r = 0,79) va cudi cing 13 vu Xuén-He (r =
0,78). Tuy hé sb twong quan khéng cao nhung két
qua m6 phong nay cling ¢6 su phu hop voi didu
kién thoi tiét va nudc tudi cua cac vu. Két qua mo
phong vu Xuan-Hé thap nhat, diy ciing la vu
khong thuén lgi cua ndng dan tai Séc Trang, vu
nay roi vao ngay mua khé trong nim, nhidu diém
khong canh tac vi xdm nhép man, mua nay gié mua
Poéng Béc hoat dong, gi6 Dong lai gop phin dua
min vao sau ndi dong. Nhleu diém cua vu nay da
bi anh huéng ciia man vao cudi vu. Thoi tiét khong
thuan lgi kém theo thiéu nudc tudi nén tai nhicu
diém d3 bo vu khong canh téc.

Hinh 2 cho thiy cac gia tri m6 phong va thuc té
phan tan theo chiéu hudng tang dan va tap trung
gan duong Linear. Pudng Linear cho thiy huéng
cua cac gia tri LAl mo6 phong va thuc té co do tap
trung va xu hudéng ting ding theo hudng phat trién
ctia gia tri LAI 13 thip vao giai doan dau cy laa
ting trudng va ting dan sau d6 khi lua vao giai
doan d¢ choi tbi da, lam dong dén trd. Hudng cua
duong Linear cho thdy LAI md phong va thyc té 6
mdi twong quan thuan véi nhau, diéu nay gitip tang
do tin cdy cua gia tri md phong khi ¢6 chiéu hudng
dung véi cac gia tri thuc té.
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Bang 1: Két qua tong hop mé phéng LAI va thue té theo vu (m2l4/m2dit)

Pong-Xuin Xuén-Hé Heé-Thu
NSKS LAIl LAI OBS1 NSKS LAI2 LAI OBS2 NSKS LAI3 LAI OBS3
16 0,58 0,00 25 0,05 0,00 13 0,56 0,00
36 0,26 1,20 42 0,34 0,80 23 0,30 0,90
53 1,95 3,18 57 1,38 5,79 39 2,40 3,54
68 3,76 3,61 73 1,92 4,49 55 4,74 5,25
16 0,55 0,00 15 0,46 0,00 70 0,40 0,00
31 0,12 0,33 29 0,08 0,17 87 0,28 1,87
46 1,11 1,85 44 0,68 0,72 1 2,15 438
63 2,30 2,13 61 1,72 2,58 25 5,04 4,86
1 001 0,00 77 1,84 2,66 42 0,55 0,00
26 0,57 1,36 1 0,01 0,00 58 0,08 0,45
43 248 3,57 30 0,83 0,53 74 0,71 2,19
60 345 5,78 47 2,52 1,81 20 2,58 3,38
10 0,05 0,00 63 3,44 2,92 35 2,53 3,36
42 2,96 3,98 78 2,78 2,89 52 0,34 0,00
57 6,02 4,49 1 0,02 0,00 68 0,04 0,12
74 1,20 6,93 24 0,37 0,78 1 0,41 0,74
1 0,01 0,00 36 1,59 1,73 23 1,52 1,87
28 0,65 1,48 53 3,73 4,54 38 2,31 4,68
43 224 2,69 69 3,41 3,39 55 1,82 6,23
60 331 3,58 8 0,04 0,00 1 0,01 0,00
8 0,04 0,00 39 1,64 2,57 38 0,47 0,80
33 1,29 2,35 51 2,69 3,63 54 2,56 1,04
50 3,34 3,67 68 2,59 3,12 70 4,93 1,88
67 3,05 2,52 1 5,59 4,37
1 001 0,00 35 0,01 0,00
29 0,85 0,85 51 0,20 0,63
44 225 2,78 67 1,50 1,18
61 3,14 3,10 3,78 4,38
1 001 0,00 4,05 4,30
28 0,76 1,04 0,01 0,00
45 3,00 2,40 0,34 0,87
62 435 3,92 1,72 1,27
1 0,01 0,00 3,12 3,10
28 0,72 1,23 0,01 0,00
45 3,64 3,82 2,01 3,05
60 583 4,46 3,90 4,40
3,01 3,68
0,01 0,00
1,29 1,44
2,81 1,63
3,13 3,10
rl =0,92** r2 =0,78** r3 =0,79**

LAI: chi s6 dién tich lé mé phong; LAI_OBS: chi sé dién tich la thyc té
r: hé s6 twong quan;

**Twong quan co y nghia 1%
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Hinh 2: Biéu dé twong quan LATI mé phéng va LAI_OBS thuc té vu Pong-Xuén (a), Xuin-He (b) va

Hé-Thu (¢)
Vu Xuan-He (b) va He-Thu (c) d6 phén tan cia cac gia tri mod phong thap hon thye té quan sat. Tuy
cac gia tri da c6 su thay doi. Cac gia tri khong tap nhién, LAI m6 phong va thuc t€ cling c6 moi tuong
trung gan duong Linear, diéu nay cho thay cac gia quan thuan vdi nhau.

tri giita LAI m6 phong va thyc té khong gan nhau,

LAL
[P

-

1101928374655647382 11121314151

Séngiv

(b)

Hinh 3: Biéu dd biéu dién LAI mé phéng va LAI_OBS thuc té ciia cac diém canh tac qua cac vu
Pong-Xuin (a), Xuin-He (b) va Hée-Thu (c)
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Phan 16n duong biéu dién cac gia tri md phong
di qua cac gia tri thuc té do duge. LAI mod phong
dat cyc dai vao khoang 65 - 75 ngay sau sa, cac gia
tri thuc té cao vao khoang 60 - 65 ngay sau sa. LAI
cac diém diéu dat gia tri cao vao giai doan lta lam
dong dén trd, sau giai doan nay LAI bat dau giam
xuéng, do céac chdi vo hiéu sau bit dau chét di, cay
laa khong phat trién 14 nira ma chii yéu nuéi dudng
bong, 14 & ting dudi bit dau vang va chét di, LAI
bét dau giam.

Tuy nhién, vin con mot s6 diém co gia tri LAI
md phong va thyc té chwa pht hop nhau. Cac gia
tri mo phong nay phan 16n thap hon gia tri thuc do.
Két qua md phong phu thudc nhiéu vao thoi gian
sinh truong cua lta va dit liéu thoi tiét. Vu Xuan-
He roi vao mua kho trong nam cua Séc Trang. Day
cing la mdt nguyén nhén két qua mo ‘phong LAI
thip. Céc gidng lta canh tac tai cac diém trong vu
nay c6 thoi gian sinh trudng tir 95 dén 100 ngay.
Véi cting mot dir lidu thoi tiét nhung két qua mo
phong LAI tai cac diém thi c6 su khéc nhau. Co su
khac biét nay 1a do diéu kién sinh truéng vé ky
thuat canh tac, diéu kién dat quan ly phan boén
khac nhau, thoi diém gieo cay ciing anh huong dén
LAL Do thoi diém gieo cdy khac nhau nén sy anh
hudng cua thoi tiét dén sinh truong phat trién cia
lua tai cac diém nay ciing khac nhau.

Ngoai yéu t6 giéng lta khac nhau, mat do lua
sa thuong cao hon lua ciy nén LAI mo phong ciing
cao hon. LAI mé6 phdng va thuc té dat gia tri cuc
dai vao khoang ngay thtr 65 dén 70, trong khi thuc
té vao khoang ngay thtr 50 dén 55. Vuy Xuan-Hé do
thoi tiét roi vao mua kho, nhiét dd cao hon so véi
cac mua con lai, s6 gio ndng ciing cao nhat so véi
cac thang trong nam, thoi tiét nay lam lua sinh
truong phat trién nhanh hon, lta chin sém hon.

Qua két qua mdé phong ca ba vu Pong-Xuan,
Xuan-Hé va He-Thu cho thdy gia tri LAI ting tir
khi cdy lua bét ting truong dén trd, sau trd thi LAI
bat ddu giam. Cac gia tri mo phong déu thip hon
gié tri thyc té. Tuy tuong quan gitra gia trj LAI mo
phong va thyc té qua cac mua 1a khac nhau nhung
xu hudng phat trién 1a giéng nhau. Cac gia tri LAI
md phong va thyc té chénh Iénh it hon khi lta &
giai doan tang truong sau d6 sy chénh léch l6n
hon. Diédu nay lién quan dén canh tac thyc té, trong
khi mé hinh 1a mot thiét l1ap mac dinh canh tac thuc
té lai phu thudc nhiéu yéu tb khong chi dét, nudc,
thoi tiét hay phan bon. M6 hinh c¢6 xét dén tac
dong cua phan N trong qué trinh phat trién cua lua.
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Tuy nhién, ngudi nong dan ludn mudn ti wu dong
rudng ctia minh, luén muén dat nang suét cao nhat,
nén ludn tao didu kién cho cdy lua phat trién t6t
nhét, nhiéu loai phan bon dugc sir dung dé co thé
don duoc 1a dong to, tot. Didu nay ciing 1a mot yéu
t6 tac dong co thé lam tang dién tich 14 sau giai
doan ting truong. Lam gia tri mé phong va thyc té
¢06 d6 1éch nhau.

4 KET LUAN

Mb phong LAI bang phan mém Oryza2000 la
phuong phap xdac dinh gia tri LAI lua khong can
pha huiy cay trong.

LAI mo6 phdéng boi mdé hinh Oryza2000 co
tuong quan voi gia tri LAI thuc té trong vu Pong-
Xuan, Xuan-He, Heé-Thu tai tinh Séc Trang nam
2012-2013.

C6 thé theo ddi dién bién thay ddi cua chi sb
dién tich la timg ngay trong sudt giai doan sinh
truong cua cay lua. Ket qua nay c6 thé sir dung
trong du doan ning suit lua.

5 DE XUAT

Liy miu trong nhiéu giai doan sinh trudng
clia cdy lua s& thay dugc dién bién thay doi cua
chi s6 dién tich rd hon. Piéu nay gitp danh gia két
qua md phong LAI cia md hinh Oryza2000 higu
qua hon.

TAI LIEU THAM KHAO

1. Bouman, B, 2001. ORYZA2000: modeling
lowland rice (Vol. 1): Irri.

2. Bréda, N. J. J. (2003). Ground-based
measurements of leaf area index: a review
of methods, instruments and current
controversies. Journal of experimental
botany, 54(392), 2403-2417.

3. Jonckheere, I., Fleck, S., Nackaerts, K.,
Muys, B., Coppin, P., Weiss, M., & Baret,
F. (2004). Methods for leaf area index
determination. Part I: Theories, techniques
and instruments. Agricultural and forest
meteorology, 121, 19-35.

4. Watson, D. (1947). Comparative
physiological studies on the growth of field
crops: I. Variation in net assimilation rate
and leaf area between species and varieties,
and within and between years. Annals of
Botany, 11(1), 41-76.



