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B 2 FE T T T R AR TE K E B D e /b AR SO ot 2017 2018 AF 19 2 14 37 ek vl 5 b DX 4K K HLIR 56, A1 2017
2018 AR AL TF AL ] mt S A00 A o 38 5 K 38 v T AL 0 A W ik RDKF AR 7 i S2 K0 X DSSAT — CROPGRO — Cotton
BB AT 2 RO E FUEAE o 130 2L T 24 30,36 mm 3 AN BT 3 9 A 76 9 K 28 B K F, R R AT SR UE A DSSAT —
CROPGRO — Cotton BEFI X 1. 26, 1. 16, Oy 0. 96, 0. 86, .0. 70, 0. 66, I 0. 50, (6, M H 35k %) 8 A A [l
T 06 A 85 KR AR TR Y IR T AR AE 00 AR R R R AT TR SRR, BB 2 i) S BORE T R UE S X A
TR KR ALY AT o T R BRI AR 7 S R OL(E S SR M) 5 BE AT, BB R A TS TS R R AR ) R DL
BEBSR  E ] AR Wy bk BN S S i 22 B K . (Rl B, 7 36 UE A9 DSSAT — CROPGRO — Cotton 458 #1367 [A] 4] 4y
B K A TR K E A PE TR AR AR AE AR 7 A R AR AT TR R SR AR AR R AR S ik R AR ) S AR A F)
BRI LKA 0,80, ~ Op o [FINS, ZELRIEAR FE A4 7 19 B8 E WUTE 330 ~396 mm Z i), AL RTE R
S b DX 0 R 78 5 200 B A 300 0 T A o e A S

KR WAL o5 AR REET RS KR, BT DSSAT BiR
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Simulation of Cotton Growth and Yield under Film Drip Irrigation Condition
Based on DSSAT Model in Southern Xinjiang

WANG Xingpeng'® XIN Lang' DU Jiangtao’ LI Mingfa®
(1. Key Laboratory of Modern Agriculiural Engineering, Tarim University, Alar 843300, China
2. Key Laboratory of Northwest Oasis Water-saving Agriculture, Ministry of Agriculture and Rural Affairs, Shihezi 832061, China
3. College of Architecture and Hydraulic Engineering,
Xinjiang Production and Construction Corps Xingxin Vocational and Technical College, Tiemenguan 841007, China
4. Hydrological and Water Resources Management Center of the First Division of Xinjiang Production and Construction Corps,
Alar 843300, China)

Abstract: At present, the formulation of the irrigation quota of cotton under film drip irrigation condition
is still based on the field irrigation experiments, while there are few studies on determining the irrigation
quota of cotton under film drip irrigation condition by considering the soil moisture content during sowing
time or by modeling. Through the continuous field test of cotton field trials in the southern Xinjiang region
in 2017 and 2018, the DSSAT — CROPGRO — Cotton model was parameter calibrated and verified by
using the measured biomass, soil moisture contents, leaf area index and yield data of cotton flowering and
maturity in 2017 and 2018, respectively. Under film drip irrigation condition, three cotton irrigation
quota levels, 24 mm, 30 mm, and 36 mm, were designed in the experiment. The validated DSSAT —
CROPGRO — Cotton model was also used to simulate the growth and yield of under-membrane drip
irrigated cotton under eight different initial soil moisture content conditions of 1.26,., 1.10.., 6,
0.90;¢, 0.86::, 0. 760, 0.60;., and 0. 50, (0 is the field water holding rate). The results showed

that the simulated values of cotton phenology, soil moisture contents, leaf area index and cotton yield
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were well agreed with the measured values after parameter calibrated and model verification, meeting the

requirements of cotton simulation accuracy under film drip irrigation condition in the field. However, the

simulated biomass values deviated obviously from the measured ones. At the same time, based on the
verified DSSAT — CROPGRO — Cotton model, the yield and biomass of cotton were simulated under

different conditions of initial soil moisture content and irrigation quota. The results showed that the

maximum simulated yield and biomass of cotton corresponded to an initial soil moisture content of 0. 86, ~

0. Accordingly, irrigation quota should be between 330 mm and 396 mm during cotton-growing period.

The simulation results can be used for reference in the cotton planting and irrigation management in

southern Xinjiang.

Key words: cotton; yield; biomass; soil moisture content before sowing; drip irrigation under film;

DSSAT model
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— PR ) R, L P ) 9 0 X AT S = 5 A A T TR o)
i B E T . AR, oh T EH ) 9 R 4 Y B 4
K W R R £ 07 Bl R R e AR AN G — 5 L 0l
A ) DX B8 E B i e A R B i B R 22 . )
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297 mm 2 BRI 7 ek A1 K 43 ) FHAIOR I B i
W . I8z 8" Il ] DSSAT #7555 400 75 AR [7] 200
i Pk TR 7= (75 Ak, X DSSAT A5 700 465401 2 22
IS T ARAE 7= B R M B F IR TV
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VUG 38 5 7K R T HE K 52 B A E TR BB AR A 7
LA By ik EAT RS0, L300 Sy e B0 DX ) T 5 0 5% s
IR A £ 75 0 8 R A7 TR AR B

1 #RF7TE

1.1 #HEXHR

T 2017—2018 4 7% 7 55 A 7= 4l i f M 2
L I VAR N | 1 0 T N i - 7 W o
(81°17'56. 52"E ,40°32'36. 90"N , i #& 1 100 m) Py i
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KT4F 10°C L 3 450 ~ 4 432°C, o 119 180 ~
221 d, 5 X 2 47 P 2 K B 50 mm, 4F 28 K A
2200 mm, FRAEHCN 7 ~20, O HEARLAG TR 0

s R+ 0 ~ 100 em B AT R 158 ¢/cm’
HARM LI S50 % 1, T KR 3.5 m
IR,

1 KBEXRITEWEER

Tab.1 Soil properties of experimental plots
TR/ Rk T o3 L T o 0 RL T e HH ] 357k 2/ LK F/ R/
cm 5B % 5%/ % 5 EL/ % (em®+em™?) (em®-em™?) (em®-em™?) (grem™?)

0~20 2.43 41.49 56.08 0.10 0.21 0.24 1. 60
20 ~40 2.56 41.40 56. 05 0.10 0.24 0.30 1.55
40 ~ 60 2.88 42.82 54.29 0.12 0.25 0.33 1.58
60 ~ 80 2. 60 41.40 56. 00 0.13 0.25 0.32 1.59
80 ~ 100 2. 60 41. 40 56. 00 0.12 0.24 0.31 1. 60

1.2 HEEENREIET

B AR 4G S R R BBl b 467 o Ao AR XA
U, SEAEATICE A 10 em + 66 cm + 10 cm, jif
A By O — B S AT (1) 58 2 m, ]
B33 em, 2017 4EMRAERE RPN E] S 4 H 3 H,0 ~
20 em +- 2] A 95 & K 18, 5% , K AL 7 Fh %
Jg 2.4 x10° #k/hm’ i EFEI R 4 H 13 B,5 5 25
Hit ABEHI,6 A 25 Hit AJERET,7 A 18 H ik
AR ,8 J1 23 Hik Ak 211, % 10 A 4]
FRAE A FF U 3R . 2018 AE AR AL #E AP it 0] oy 4 15
H,0 ~20 em + JZ2¥)i5 - 585 K2 19. 3% , fi fEHE
FhEE 2.4 x10° ¥k/hm? TG ES IR 4 H 25 H,
6 11 H#fF AFH],7 A 6 Hik AJERRHTI,7 H 20
Hit ATE#2 R 1,8 A 26 Hit Amk 2, % 10 A K
FRAE 4 TR

TR Hb AR
NS
KL WY %5
(0]

_‘/19 eml0 em 66 cm 10 em 66 cm 10 em 19 cm\
B el "<l
BT JetT 200 em
figrh

P 1 A AL A AL 2 i 9 A A1 B 2 R

Fig.1 Cotton planting and drip irrigation belt layout

R Al 117303 A0F 9 245 SR, AR 3 360 16 1 Tk A
AEHEK € #5230 mm, H AR AETE I (2017 42 6 J] 7
H 2018 4E 6 H 16 H) FF k47, I 55
R A I N e N I 7 el 7 P
30 mm (BP RiH1EYI G & & (ET,) 5FEM & (P) 2%
930 mm) B AT HEK o MEKERIRE 3 DK, 4
B S REKEH R 0.8.1.0.1.2 f%, B T1:30 x
0.8=24mm,T2:30 x 1.0 =30 mm, T3:30 x 1.2 =
36 mm RENALHIBEE 3 ANEE L9 ANPNX, R
St 4 WML X 2 v 1 47 H R A B, 2017 4F 1 2018
AR AEVE W BE WL AR 2, T EEA HAR N 16 mm i 3k
[ #E 30 cm, i3k Wi 2.4 L/h ik £ J5 0.1 MPa,
B /D AR K 22 m, 58 7 mo & 5 N X

£2 2017 ££70 2018 £ 4370 B B R 4 B
Tab.2 Irrigation regime during cotton growth

period in 2017 and 2018

A H HEK H I JHE 7K 52 i/ mm
B B2 2017 4 2018 4 Tl v T3
6A7H 6H16H 24 30 36
4 6H17H 6H2H 24 30 36
6A23H 71HG6H 24 30 36
7A3H 7HI3H 24 30 36
HHBEY 7H10H 7HI9H 24 30 36
7H14H 7H2H 24 30 36
7A25H 8A3H 24 30 36
7A31H 8HSH 24 30 36
HHBEYN 8H6H 8HI4H 24 30 36
8HI13H 8H2H 24 30 36
8 H20H 8H26H 24 30 36
&t 264 330 396

(AU 7K R R 22 S A SRS T R K R 4

R AE A 7 09 A SR FH B K i 14 7 2, 55 1 K
VHE W i L Ry PR 3R 150 kg/hm®, 22 ) I 7K it AR AE
T L AR 150 kg/hm® (3240 R B AM R T4 T
43% ), % 8 H A5 1k E K, 45 it A . 2017 A A
2018 4 M3 A6 it A J7 3% 3.

®3 2017 EEFN 2018 EREETHMEAR

Tab.3 Fertilization schedule during cotton growth

period in 2017 and 2018

Eoy=p it A H o Jiti A Bt/
Jifi A 25 74 .
Bt 2017 4F 2018 4F (kg-hm2)
W O6A23H 62H JR#E 150
TH3H 7H6H JH#ELHI(18-12-13) 150
iR

L. THI0H 7H1BH MELHIEN8-12-13) 150
i THI4H THI9H WHELTHE(A8-12-13) 150

TH2H TH20H WHELHIE(8-12-13) 150
W% TA3H 8A3H MELHIEA8-12-13) 150
R 8 H6H 8H8H JHETHIA(IS-12-13) 150

8 H20H 8 H20H L HAC(15-20-20) 150
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1.3 DSSAT - CROPGRO - Cotton 1& %I #{ £ 5% &=

AR5 ) Bl DSSAT — CROPGRO — Cotton X% 4
LRSS T VI AR AR A K S AT R, 5 2017
AE 1 AR A8 38 56 B4R %P DSSAT — CROPGRO — Cotton
BT 23 B AT 2R 5, L) 2018 AF (1% 52 0 %0 40 3 47 36
iE , $EHr DSSAT — CROPGRO — Cotton #% %Y ¥E Fg 551 b
DA AE AR R B R s A b i 3 P
1.3.1 S8

AL JIE 5 1R B AR B HOR BH R G
(MJ/m*) (% H IR 53 (°C) % B R (C)
FPER & (mm) o SZ R L 50 0 2 % 1 HOBO
NS Gl R
1.3.2 +HEE¥KE

- SRS T g AR TR A Y 9 R R A A
Sbuild #4745 A S H, B E TRy 2 A 2R . A&
TR I0 r T EECHE E Ek [F (R] 5 1 S A A
HHMWEAZE K 0 ~100 cm, 48K 0 ~20 cm 20 ~
40 ¢m 40 ~60 ¢m .60 ~80 ¢cm .80 ~100 ecm 1L 5 Z,
- HERLAE SR Fl TopSizer 3O AL 43 B AL I 7 5 H [A]
R 7K SR FH EH D 3 D00 5 ) 28 R BIOR FH v 1 0
2 5 - SR RN 5 7K 38 0 - 1 25 5 SR FH B 0 10 7€
Fofh A A S 80 3 A R HEKCRE O R S A5
] - RO R AR
1.3.3 KA H a) 45 HL A

H A FH ) 5 B B0 2 AL 5 B Rl HO0T R R %
JE RGP I E D) RV K R it A B R it AR
A5 o ASHIEZ ()45 BREICHE F 2017 450 2018 4F (14 4
TR KA
1.3.4 A6 B A 38 AR B B

FH DSSAT #5574 B (1) 328 56 45 415 455 B ( Experiment
data) PEA7 38 560 B0 S A o 356 00 0 K 4l 2 22 R
P A TR - — 2 i o [ 25 b 1% SO0 D00 5040 2 - 3 5 K
TR BRI AR W A AR X SOOI KA A T
SO A A BIRERY rs 5 — Tl A3 e ¢ 2 R 1 0 T 4
P, Qo 7 o A o 28 LN BHE A Sl A SO
A BRI

A AL TR A2 A AR B T AR, 7E A b
AN P B HL A AR R 3 RR AR AL AT AR, B
15 d e 1R, B RGEAS & BUbR e A AR i R i
LR R R SEE W, i & i R iy m R
(0.751W,,.) SR J5 ¥ o A st 1wl R 20, 75 3] BRL
TR, d5 e 45 B B A B 2 B T L o v AL 4
(Leaf area index, LAT) . Al 464 ) & & B #i AL 75
Bt B AN A /N B 3 ARAR AL, (W) B HUH, | 36
FIAR 2R FE = N5 AR AR BRI AR 25 (b (5 A 6 I
it SR 105°C T R4 N A 7 30 min, 75°C T4

BAEFUR B 1S dME 1R, R B 2, ok
2R H) 90% I HEATIN 7, 7E AN /N XN BE LA &
352,33 m x 2 m {0 AR TS 4 BORR A, JF AR TR
[tk BORF AR AE SR R
L3.5 hHEdKRE

FEARRAN AL BN X PN 22 % EMS0 A 560K 43 F 8h
I B A, xF R SR R B A AT S I M % S 4
W EE R 10,20 .40 .60 .80 em , £ 45 R 4[] [ 1] 1] >
Uho [6] i, 7EARAE 1Y B4 A2 & B By AL 4
W5 35K R, HEXF EMS0 B 4 38K 43 [ 3h Wl
WA IEATALE o
1.4 BRESHEEITH

FIH DSSAT — CROPGRO — Cotton #& #I [ 77 1
GLUE ( Generalized likelihood uncertainty estimation )
SRR P B AT B AL S HORE . IR 2017 4F
i AE 50 B S HE AT S AORCIE , 2018 A X 30 5 s T T
BB A 96 3 FEAL o 08 22 b GE 3 O7 VA S B uE A
PEAF8 b5 DA A5 B A IF 50 TR 45 SR 00 TS 1, A 4
L€ Z ¥ ( Correlation coefficient, R*) ¥ 77 # ik 2%
(Root mean square error, RMSE ) | AH X} #] 5 4R 1= 2
(Normalized root mean square error, nRMSE ) Fl 4 X}
FHXF 1% 22 ( Absolute relative error, ARE)

2 HREHH

2.1 RESFFWHSHEKIE

DSSAT — CROPGRO — Cotton £ %1 A% Hi fk 17 FHl &
6B 5E B L 2 B0 1 A BDVE B S R S RO AR OE
FIFH 2017 47 3 A 7K 8 400 B 0 2580 , DA+ 4
K A AE 0 W A 51 (O A8 0 AR T ) | et AR
T80 Fe 2 A W RUORE A 7 A A A5 AR A s A o
FIBHURE  LAFFAE 0 B 7= RSOk 0 2
4 R X R 25 (ARE) e/ Ry fe i 2 80bs o,
KA E AR SRR S5, NS 4 PR .
2.2 (HBGIEREMN

W 38 U ) AL S B0 A ST S Xt AR A6 4 1%
W KR T FRER B, R AR Y AT
HE o 2017—2018 45 + $2 & /K 2 1 B2 400 {5 55 52 I i
Qi 2 pros A ] Ak 2 4 58 5 K R A X 347 iR
2= (nRMSE) /N T 20% , 35 B8 1E J5 1 55 750 o - 458
TR FBRHOR B AT ;2017—2018 4R A A€ i 1 FL 4
B B 5 SO A0 B 3 BT, A (] 4 BAR A8 1
Ifi FL4E %0 nRMSE ¥J/8 T 20% i ¥ K T 0.8, 3%
LA TR St S A I T R SR DL B R e . AR AR
= AR Y W IR S Rk 5 Fros, U
2017 A (1) 52 0 K5 B X6 A Y 45 30 48 A UE AT AR OE B R
PR, ARSI X6 A I Ak B 45 30 4 A 0 R $0LAE A5 S
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Tab.4 Genetic parameters of cotton R 5 Sz 8 1 e X AR X 1 9% (ARE) 118 4y
SH SHORAHE I i B 2. 74% 10.97% F1'9. 02% , i3 B A1 0 X A% iF b
L) ” BILTFAE 1) WL AR 7 BE 0 BEALRCR A0, T 4
) M0 R 5 8 (PPSEN ) 0.01 B " AR
s 14 509 76 1 11 56 B ] (EM - FL) /d 29 ~45  42.63 Wy AR 45 SR 5 S e e Z 8k, T L) 2018 4F
PHEW SIS — R R R AR ST X A TR R AT B0 R B AEAR AR A B, Y
m;w? N FEKEBUK T T 30 mm , B 0F 2 B HF 76 3] | o 2430
PIAE I ) 55— A R R 77 2 1 O A ] . RN . .
s BT A FUKEH ™ B BB 15 5 U (LB A W 45, L ARE £
(SD - PM)/d o ‘ AE ) 300 FIURE AR = o A 52 o AR LG 4 i 300 FORE A 7
BUEMBIOE LT RO B (FL - AR AU X A ) e AR UL R 22 K
L FIH % B % 11 % %, %} DSSAT — CROPGRO —
S ik A K 50 541 <l it ) i
jﬁ;)‘fﬁ PHRREEET gosiis v Coton BUBKUULAEAE K A LA R AR 2
LRI AL (SLAVR) /(em® g~ ") 170 ~250  171.8 PR (3 6) o 2017.,2018 454 i ] 1) nRMSE 25 /]h
B TR (SIZIF) /om? 170 ~230  187.9 T 10% FBE40UKS BE B o X T OFF A = 5 ,2017 2018
ARG N TR GRS 4E nRMSE ¥J/NT 15% ,{H R* 43 51 & 0. 58 F10.90,
(e I AT A A 7 i (1 DSR2, 2017
ORI R T i (WTPSD) /g 018 ; = 5 2>
PO T HUE AR 6 IO HF 420 I (SFDUR) /d 3040 33.36 AR AL o LA AR ) & nRMSE 218, 1M B39 0..45,
IS LR R RS T S 2018 4EFE A6 L 3B R R 35T 1, 1) nRMSE 4
(SDPDV) /4~ ' 30. 89% , it B 55 0 it T 3 A6 A 9 B 0 455 40L& R 5
UL PE TR B RRPTE MR s o 2, TS A B R TOUA B 1) A A B 5 ) O
(PODUR)/d BN "
Zx i - - 7 fig
R S SRR P CTHRSH) /% 70 <80 72,08 #o SRLJTIE, DSSAT = CROPGRO = Cotion BLGE
*}*j'—'—'ﬁﬁﬁﬁg%(SDPRO)/(g'g_l) 0.153 ﬁzﬁtﬁ?ﬂﬁﬁw\ﬁﬁﬂ@%@%@*ﬂ*,jrﬁf‘z%,Efu*']fﬁ
FEBL I I & & (SDLIP) /(g g™ ") 0.12

nRMSEH15.50% — iyl

] 87 97
e/
(d) 20184, T1

107

87

PR I E)/d

(e) 2

B2 2017 4501 2018 4F 4 3¢ 5 /K S HE 5 SEIE 1Y ¢ R

AR $E T g 5 DX A AR A AR 7 IR TR

S 28rnRMSEN10.98%  — &l Sl

118 108 118
/ J il ) /d
(¢) 20174F,T3

— EUE
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Fig.2 Relationships of simulated and actual soil moisture contents in 2017 and 2018

2.3 DSSAT — CROPGRO — Cotton & %I ) 57 Fi
2.3.1 WA E

H b6 1 0 KRR 5 A AR R A K R
A PR 2 I ISR T K SR W T R
WEMAE R F & R R B E e\, Wi,
AHWFFE F) B GF i) DSSAT — CROPGRO — Cotton #5
RN AN [)40) iy 338 25 7K 38 T HE K #0255 F R I AR AE
A=W f KORFAR 7 i E AT AL 38 AR SO A A AR
o3 F ) 00 s 3 K RS O R T AR R SR W 114 T E

PRALFIBARYE . BTG S 8 DS RS K
O 1,200, 1. 104, 0. 0.96,..0.860,,.0.76, .
0. 60, F1 0.56, (6, Jy H AN HFIK 3 ) | BB LE
SEMRACA B W E 3 A HE K S #, BRIV K 8 R
24 30 .36 mm , 4= F B K I [A] 2 AL T 2017 2018 4
PAE PR AR I IR i (R 2) .
2.3.2  N[RIPIGS 1 8 T K R K HE K e A A
i S A Wy TR
F) I 4& 1F 1 DSSAT — CROPGRO — Cotton 5 %I
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319

90 120
F& S e [E]/d
(a) 20174, T1

150

nRMSE_%13.98%

30 60 90
FERi I )/

(b) 20174, T2

nRMSE J712.10%

120

30 90
it a)/d
(¢) 20174F, T3

60 120

nRMSE #15.58%

150

R*=0.90

R>=0.97

30 60 90 120
i R /d

(d) 20184F,T1

150 30 60

90
$&Ah e st e /d
(&) 20184F, T2

120

R*=0.88

150 180 30

60 90 120 150
SRR/
(f) 20184E, T3

{3 2017 4 H1 2018 4F A [a] b B - 18] FR 8 B0 EL{EL- 5 52 (E

Fig. 3

Simulated and measured values of LAI under different treatments in 2017 and 2018

% 5 DSSAT - CROPGRO - Cotton # &I i #; IE F1 I8 1F 45 R
Tab.5 Results of calibration and verification of DSSAT — CROPGRO model

gy E JHAEN/DOY A/ DOY R (ghm ) AP (kg hm )
Hi/mm  BME W ARE/% RBIME WLMME ARE/% BIME W ARE/% BIHUE WME ARE/%
24 83 83 0 187 195 410 12866 12528 2.70 4770 5645 15.50
30 83 83 0 197 195 1.03 13266 16371 18.97 6462 6637  2.64
2017 (BEBIAZIE)
36 83 83 0 201 195 3.08 14025 15803 11.25 6564 6026  8.93
1 0 2.74 10. 97 9.02
24 78 82 4.88 185 188 1.60 10028 15878 36.84 3448 4690  26.48
30 78 82 4.88 192 188 2,13 12415 17122 27.49 5374 5124  4.88
2018 (FEAYIIE )
36 78 82 4.88 194 188 3.19 13471 18876 28.63 6067 5655  7.29
1 4.88 2.30 30.99 12. 88
% 6 DSSAT - CROPGRO — Cotton 4 B 4 11l #8 7& 70001 AR 24 mm
— — . N S & AV K E 30 mm
WG BRI B 4 R 6000 N B A ol s
o N N N N
Tab.6 Performance of DSSAT - CROPGRO - Cotton e o g§ é §§ §§ N
o E E N %
model for simulating phenolo rain yield, aboveground vy §¢§ E % % ﬂ
gp gy, g yield, g S i Egs N _gs N A
s = E/ H
biomass and grain yield of cotton in 2017 and 2018 ,-E ;gg ;ég Egg
£ 3000 5N g g
2 — n = £% =/\ =/\
A GeitdgbE PR RAIM MR R = N ENENE
59 2000 A =N EN EA
R 0. 45 0.58 B ;és ;gs ;és
) = =% =
2017 RMSE 0 5.89 2075 601.60 Ry ;gg ;ég ;gg
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Fig.4 Simulation of seed cotton yield with different

irrigation quota and pre-planting soil moisture content

1 5T B AERF AR ™ B d e, T T T TR K R

U1

S AR AERFAR 7 A LR A . BEE I iR

e R A A AR, A AL RE AR P AR S AR AE



320 &l #Hl

L

2022 4

16000
B EH24 mm
14000 I AVEKEE30 mm
. P S /K 4136 mm
12000
£
510000 T
a5 8000
pal
3 6000

R NN
VL i i i 2 e

AU N NN SRS
VL

(O T T e

AN EAN BN
0, Orc 0.96,.080,.0.7

o+
BSOSl oK E K0 iR e e 5 K AR B AR AR A ) 1
BEE

Fig.5 Simulation of aboveground biomass with different

SeY

e O

(=

ewio 3 01—@

irrigation quota and pre-planting soil moisture content

A A PL(E L e B T A O AR AL S b R g
MWE K A 30 mm B W0 hG S KRR 1,20,
L1600 5 0, AU 50N 19 AR A6 AT AR ™ ik A 25 301
MR 46 + 3 5 K h 0. 96, .0. 86, I A 4L AF A5 7=
T 0, PR T 3.25% M1 7.56% , AR (%) 1 + 5%
B K ARG 5 R AR S BRI o X T AR AR AR
Py it (B ES AL, H W) IR % KR 0. 96, .0. 86,
(A W A & T 1260, 1. 10, f1 6., T
0. 60, .0. 50, AU 5t 1) A= Yy A ADL(E AL T H A Ak
B, CYBEK E AR 36 mm [, ) GH 4 A K R Ry
120, 1. 10, BEHUE 56T 1R A 7= 1 A L (E 52 0,
P15 0.21% 1 0.33% ,0. 96, .0. 86, Fll 0. 70, I
FEP= 5 0, AL AL T 0.09% .0.85% .3.83% , Tiii
0. 66 0. 56,17 5 A KF AR ™ 12455 0L 8 95 At A 3 B
IRHA B o A A6 A 4 RSSO 5 7 e L A 2 B 4
TR ML AR R

3 it

AR SCAE g M DX 5 2017 2018 47 2= [ 4 4E
PRI, ] 55 K SR AR AL T A6 0] L B A0 Y -
BURS 20 A W 4 A0OFF A 7 B B0 4E X DSSAT —
CROPGRO — Cotton JEAT T K IE MR UE . 45 2R KW,
TS T 5 IE Ak B A% TR B 1 BEAUUE S S (e W) &
JEE B, o ARy e S DL 5 S 0l 22 B K . o
T 2018 A f S I A 4 0F A TE B R AT R IE R W, 2
M AE A= 7 W ZKOE BUR T 30 mm B, 65 780 X JF 78
31 YRR AR B B R S SEE B )&

Ry T T 2 AR R R AR 7 i A A 30 B AR ALK
JE BT A5 7 MR 25 R P 2R BN 50 E 45
AT G 53 AT, o3 B 45 R R B B 28 50 S 4R E AN
B E S5 RE 8% X R SR A AL (0 W e 0 | K R
FECFE B00FD FF A 7 5t 2E A7 8 Oy ME A (9 B 40, WAJID
AEU IS 2 B DSSAT B2 Xt FAR 46 1 T 4 R
FURF R P s AL 25 A M e . (2, i T AR A2
g FFT TOUA (] 457 B it 52 1), A S e 5S84
R B LR B 2%, X 5 WATTD 21 ([ fF 58
ZE BN —%, 1 DSSAT — CROPGRO — Cotton 15 7!
85 2 A N 1) 2 BB BT 3 T T i AT 2 R R, IS
SRR T J 1 — A5 A& 1 B T B 2 P () 45 B it
R 5 10

T di DX E TR R Ak A R v A ), T AR
TR AL B I A T HE T 4 3 0 VR Ok e i, —
eI DL, A B HERE AN 3750 ~4 500 m*/hm” | FE7K
SRR, By e K A HHEOK K BRI TR B
A B AR E S R AT SRS SR & U, i e
A B F 1T TR S A9 U] T A A A R AR AR W 2E WA
I E KR P, AR SCEE T 5 GE Y DSSAT —
CROPGRO — Cotton #5751 Xt A [] 4 4y £ 48 75 7K 3% K i
TKAE AT AR AEAFAR 7 5 AR ) i HEAT T R
HR AR AL AL 45 5 T 0, A AERF AR 7 12 A0 AR ) s R AUUE A
S RAE IR 1h T3 5 KN 0.86, ~ 6y, H [F] 2L
PRUEARAE A 75 019 I 7€ %7 330 ~ 396 mm 2 [], iX —
LI 25 A T i b DX P Al A R TRE b e IR S L (R
T 6 J5 221 R U Hh E— 25 B0

4 L5RE

il 32 XF DSSAT — CROPGRO — Cotton 15 I 1 15
TE 5 F 2 B AR R X A A A L KR
I T AR HIORTORF AR 7™ o 1 A5 40 25 R 3 O M N
AR5 (g, T XA A A 01 A 1 i A B 25 K
2 BRI T I 1 F (R] 45 B e 52 ) BT 2K,
TR TR0 A f5e = R I 1 2 B0 A o AR AR R UL 2 SR ]
GV R AEFFAR 7 d R A AU A B R K (E Y )
U HHEE KRN 0. 86, ~ Oy, 1H [ I B4R 46 2E
B A HE I E A LE 330 ~ 396 mm ], 6 — K4 45
E P 5 b DX AR AR A= 7 bl A S A R (R TR A
J S K G v E— 25 B

& % x Wt

(1] EAJU,ERE IR, W0 ZURURI 25 B AR AL M TR 505 77 B 52 [T ] Al LB 4 ,2021,52(12) 1300 - 312.
WANG Quanjiu, WANG Kang, SU Lijun, et al. Effect of irrigation amount, nitrogen application rate and planting density on
cotton leaf area index and yield[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2021,52(12) ;300 - 312.

(in Chinese)

(2] E4ME, % w5, EULT, 55, T AquaCrop #X B A R 51 JC Kk 8 AR 26 HE M 1R BE DL AL [T ] Al HLAR 2 4%, 2021 ,52(4) .



59 3 EXLMY 45 T DSSAT BEAY [ R 56T 3G A AL AR K 5 7 A4 321

[3]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[20]

293 -301,335.
WANG Xingpeng, JIANG Fuchang, WANG Hongbo, et al. Irrigation scheduling optimization of drip-irrigated without plastic
film cotton in South Xinjiang based on AquaCrop model[ J]. Transactions of the Chinese Society for Agricultural Machinery,
2021,52(4) :293 —301,335. (in Chinese)
R . RGN A /N AR AL BEFUK AT B2 w [ D], JE st o [ Ak B2 B, 2017.
SI Zhuanyun. Effects of water and nitrogen on yield and water and nitrogen utilization of winter wheat summer cotton[ D ].
Beijing: Chinese Academy of Agricultural Sciences, 2017. (in Chinese)
BT AR AR ARG B PSR SR R B8 (DSSAT) it e [ 1], A4 ,1996(12) :10 - 13.
LUO Qunying, LIN Erda. New progress of agricultural technology transfer decision support system ( DSSAT)[J]. Meteorology,
1996(12): 10 = 13. (in Chinese)
GIJSMAN A J, HOOGENBOOM G, PARTON W ], et al. Modifying DSSAT crop models for low-input agricultural systems
using a soil organic matter-residue module from century[ J]. Agronomy Journal, 2002, 94(3) :462 —474.
JONES ] W, HOOGENBOOM G, PORTER C H, et al. The DSSAT cropping system model[ J]. European Journal Agronomy,
2003, 18(3): 235 -265.
SINGANDHUPE R B, RAO G, PATIL N G, et al. Fertigation studies and irrigation scheduling in drip irrigation system in
tomato crop[ J]. European Journal of Agronomy, 2003, 19(2) :327 - 340.
RINALDI M. Water availability at sowing and nitrogen management of durum wheat; a seasonal analysis with the CERES —
Wheat model[ J]. Field Crops Research, 2004, 89(1) :27 -37.
ORTIZ B V, HOOGENBOOM G, VELLIDIS G, et al. Adapting the CROPGRO — Cotton model to simulate cotton biomass and
yield under southern root-knot nematode parasitism[ J]. Transactions of the ASABE, 2009, 52(6) :2129 —2140.
THORP K R, BARNES E M, HUNSAKER D J, et al. Evaluation of CSM — CROPGRO — Cotton for simulating effects of
management and climate change on cotton growth and evapotranspiration in an arid environment[ J]. Transactions of the
ASABE, 2014, 57(6) :1627 - 1642.
MODALA N R, ALE S, RAJAN N, et al. Evaluation of the CSM — CROPGRO — Cotton model for the Texas Rolling Plains
region and simulation of deficit irrigation strategies for increasing water use efficiency[ J]. Transactions of the ASABE, 2015,
58(3) :685 -696.
SOLER C T, AFTAB G. Simulating cotton growth and development under different irrigation scheduling regimes[ C] /2006
Annual Meetings Abstracts. ASA — CSSA — SSSAMadison, WI. 2006.
RAHMAN M, AHMAD A, WAJID A, et al. Application of CSM — CROPGRO — Cotton model for cultivars and optimum
planting dates: evaluation in changing semi-arid climate[ J]. Field Crops Research,2017,7(7) :1 - 15.
WAJID A, AHMAD A, HUSSAIN M. Modeling growth, development and seed-cotton yield for varying nitrogen increments and
planting dates using DSSAT[ J]. Pakistan Journal of Agricultural Sciences, 2014, 51(3) :641 - 649.
ADHIKARI P, GOWDA P H, MAREK G W, et al. Calibration and validation of CSM — CROPGRO — Cotton model using
lysimeter data in the texas high plains[ J]. Universities Council on Water Resources,2017, 162(1) :61 —78.
CAMMARANO D, PAYERO J, BASSO B, et al. Agronomic and economic evaluation of irrigation strategies on cotton lint yield
in Australia[ J]. Crop & Pasture Science, 2012, 63(7) :647 - 655.
AMIN A, NASIM W, MUBEEN M. Optimizing the phosphorus use in cotton by using CSM — CROPGRO — Cotton model for
semi-arid climate of Vehari-Punjab, Pakistan[J]. Environmental Science & Pollution Research, 2017,24(6) :5811 - 5823.
ST TR WS SF R [ HE K K ST CROPGRO A A A5E Y A80R% HE AS 4 5 o0 A [T ] ROl T/ 24 41, 2015,
31(15) :55 - 64.
WU Lifeng, ZHANG Fucang, FAN Junliang, et al. Sensitivity and uncertainty analysis of CROPGRO cotton model under
different irrigation levels[ J]. Transations of the CSAE, 2015, 31(15): 55 - 64. (in Chinese)
FEVLHG , oAng , 2R3 7, 4. ST DSSAT A5 A 14w 8K T ing HE AR AE R ) B2 OE AR [ 0] AR 3524 2% 7K ,2021,40(11) :3760
3768.
DU Jiangtao, ZHANG Nan, GONG Kening, et al. Optimization of cotton irrigation schedule under film drip irrigation in
southern Xinjiang based on DSSAT model[ J]. Journal of Ecology, 2021,40(11) : 3760 —3768. (in Chinese)
Az Jp. DSSAT 4R X nf b 45 A [7) it Z 7K - M A8 2B K i 38 FH TP [ D . ARE T Jb gl K 2% ,2018.
ZHENG Yunlong. Evaluation of applicability of DSSAT model to cotton growth at different nitrogen application levels in Hebei
Province[ D]. Baoding: Hebei Agricultural University, 2018. (in Chinese)



