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Effect of Irrigation Amount, Nitrogen Application Rate and
Planting Density on Cotton Leaf Area Index and Yield

WANG Quanjiu  WANG Kang SU Lijun ZHANG Jihong WEI Kai
(State Key Laboratory of Eco-hydraulics in Northweat Arid Regions of China, Xi’an University of Technology, Xi’an 710048 , China)

Abstract; The effects of irrigation, fertilization, planting density and film-mulching were
comprehensively analyzed in order to develop a universal Logistic model of cotton relative leaf area index
based on the relative growing degree days as the independent variable. The relationship between the
maximum leaf area index of cotton and irrigation amount, nitrogen application rate, planting density and
yield during the whole growth period was studied. The results showed that the growing degree days of the
maximum leaf area index of cotton with film-mulching was about 1 400°C , and growing degree days of the
maximum leaf area index of cotton without film-mulching was about 1 600°C. The maximum leaf area
index of cotton was increased first and then decreased with water consumption and nitrogen application,
and there was a significant positive correlation between planting density and maximum leaf area index.
The maximum leaf area index can be described accurately through considering the effects of irrigation
amount, nitrogen application rate and planting density. When the maximum leaf area index was 4. 93,
the maximum seed cotton yield was 6 066.2 kg/hm’. The results of relative analysis showed that the
change trend of relative leaf area index of cotton with and without film-mulching was nearly the same, and
the corresponding model parameters were also the same. A unified Logistic model of relative leaf area
index of cotton with and without film-mulching was established. The research result can provide a method
for scientific planting and fine management of cotton, and also can provide a reference for modeling other
crops in different management and different regions.

Key words: irrigation; fertilization; growing degree days; relative leaf area index; maximum leaf area

index; crop growth model

Wk B . 2020 - 11 -21 &R A, 2021 - 03 - 08
E£WA . EHEARPEIEET LW H (51679190 .51979220) | [H5 A SR FH# 5L 4 T S50 H (41830754) Bk £ 10 (2020. D - 001)
EEEN . ToJu(1964—) 3 #dz WA S0, FENF LY IS 385, E-mail ; wquanjiu@ 163. com



F12H

FEAJU A R SRR AR AL P i R K AR 301

0 355

FEAEAUZ 2R 52 AR AEVEY) 2
R B AT E 2 — RS B TR
MGtk 45 BRI BR R DX SRR TRY XA
R ARSI T Z s sk i g
e f gy A T 7 o I R A 7 O AR ) TR O i,
A0 T ARACAASEONE ' J] U A550 17 F 78  430 7 56 A
T RS T ARAEA: BRI R TR A A 4
HENT TR A 37 AR PR B AR SR 4
SRR T T SRR AR AR T A R A AR
R SU 2T R W, Bt Y Logistic 4575 X 4 46
AT TR BRSO T Ay, IR SRR,
Logistic #RY AT DL [7] — Mt X S [) 4 2R R A A6 A
KAFAFE IRIFFE  (H AR L AR LI AS[RI R ES T 55
R AR AR AR AR

T DUA T RN SRR R A R TR
F ERENT T KAE T R RO R U
SRR /NG RS R o BERRR 1 R A
P FEARKIERZ —, R R R TSR
ZNEVE ALY A B E R, i AR e
HVEYI M SOR FRAR S REFEA TE G AE ISR . T
BIRECE e T 2 A R T S
Bz Je WL B A T o 1) T AR AR B
SRR RE AR ST WG & PR 1 TR
W e E A T EE RN Hk, A
WA ST — P A S R A TR B sh AR
AR SRR | SRy 3 AR A6 B 27 Rl FIURS 20 16 87 3
Ptk

A RO E F i s SO B R 2 T %
YEMA K LR G R2 0, IR T XHEMAERK AT RH
VEFH A TCARRRR , R A RCRR L AT DA 2 00 B v
HHEARVED A K IR R T 2 O B R e A
A A= RE RIS I AR AL 7 1 0 B R VR — b
B AR AR A A AR AR —
M5, A A2 B IS4 5 B 50 o UL B e
AFITFARAEA = YT, B 2 T A OB
HENL TSI X AN RIS T 4 R 3838 Y K AR
THAR O A RORR | SRV AR R
JEER 200 VR Al R EE ) o i A R 2
YEVIHE KA R RIFEN , (H FIRBIRUR XX SE 2R
HATERG 25 1 MELUH TSRS TR AE K g 2
e AL . BIL, A LR A 25 TEVEE AT | i
Tl 2 R B MRS X VE ) A K s, s ST AR AR R
R DS S VR AR A AR I OIS B O B 4T
HESRVED) I A K AR R, X AR 5 B

1EM Logistic 5271 Il AT A OB £ 57 T 4 /N
IR T A LAY BE 1 R X T FRAE B A A 4
FH 7 TR RE S AR g Al A v 1 AR A AR K AR Al
B, TR R AR A ROBUGR M TR [R] A
FRAEAE XA = (0 AR A 00, 25 R B A A B mT
DA B AN ] dt B ) 1 SR AR = 1) ast % 22 Sk A B 1
HENT A FH AN R (4 Wk 2 sh S AU A

I FHAF XA 35 R B A T 5 DR 45 2 B SR U )
A= IR (1A 22 51, SR IBCH AE D AEAS TR AL BN 48—
(A R, ] L/ 7 I T A 8 2 B30 52 )
AR AR 5 et v] FH PR R T 4L, o ok FLABAE W 7
AN ] ()65 B it P b 3ol A5 A T R T Ok
U, DIRHXHA ORI A [ 72 i 57 A P i 1 R 4L
AR KA B AT C 3 S, AR SCERA % R HEE
it A TR % B B IR AR A AR A s i, R B IE
) Logistic A7, DIAHXTA RO A A8 &, 3 7A
] P AE K B it U P2 S P 5 AN T A
A6 TR RS B0 AR AR T A R it T L %
FRAEAE R R R, I 57 4 [ 9 il 9 48— A9 A A6
TR FRH B0 AR | BT 7K Uit P - R il 2% 3 45
e TR R A A R 5 T Ay 68 2 465 ) A0 A R 4 5 VE 4
JEREFI RIS

1 HERESHRAE

1.1 EUEFRIE

W T I A 60 F SCHK %R (1998—2018
AR V5 A 24 A Ml A AR A6 I T AR S oA K 8
P, A G B P AR EBOAS [R) b XA A A 1 &
B BB AR, I8 2 A B R [ X A%
A B B BT X N A R s AR X SRR, R 1
AN TR K o il 0 R R 2 R AR S N
R AL 1 i TR 5O G B R VR, 2% 2 A AE AR X
W TE AR R RO A B RN | 42k B I K = it R
SRR 2 = S AR B R A O R R L
R RAACAT R = FE AT 1) S0 TE B
1.2 MRF*

AR B YR S EYE sh I 22
R B 2 22 R TAEW R 58 R B AR K irfs
M i SCk[ 84 — 85 ] AT, AR AE A K R T I
IR 25 ~30°C, LR N 40°C, TRRIEE N
10°C . AR (GDD) RBAN

PCDD = Z ( Tav;; - hase) ( 1 >
H T +T,

Tavg = 2

Tavg = Thase ( Tavg = Thasp )

Ta»g = Tupper ( Ta\'g = Tupper)



302 P

b BB R

2021 4F

F1 FKEEERE MERENBRSFEREMEREH ERBLER M EBERER

Tab.1 Sources of data on effects of water consumption, nitrogen application, and planting density on leaf area index

of cotton planted with and without film-mulching
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Tab.2 Validation data of cotton relative leaf area index model, coupling data of leaf area index of irrigation,

nitrogen and planting density throughout growth period, and validation data of cotton seed cotton yield
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Fig. 1 Relationship between GDD of cotton with and

without film-mulching and relative leaf area index

JEARAERY N 1 600°C Zefv, Ul WAL I T #9F)2
B R HE TR . AR ROREL T, SRS
TR T B AR AL R RO B i R AT A 25 57
1117 ELATGIE FH 40— B AR B A 7 Hr A 26 A2 1 i A2 4k
A,



304 P

AL AR

AL
=

Eibd 2021 4F

2.1.2  AEXA BRI SRR T AR R O R

R TE TG — o T A O T AR
FROE, XA ROBUR AT A X AL B, ¥ BRFE/K 2 L Jite
R PR 5 B0 03] W 8 T 5 AN T A A et T AR
FRECEALRE O, IR A X AEAE IE ) Logistic BRI HE
TG S5 RN 3 fon, W& 3 aLIE e &
BOR) BIAR/NT 0.9, ¥ #Li 2% (RMSE) # 1¢
0.06 ity  WERCR RAF, RFWAZARAN LS

1 Logisti MR 1B 4045 L 15 R 78 A 60t
ERHE AL B, Wk (3) R — B S s, I
d}?LAI

é\ﬁ =0, AT LA 21 i AR T AR5 K008 B A9

HARIA OB Ry, R

b
=3, (4)

PHIE b AR i AR R IR AR XA SRR

RGDDI

x3 EBEESTAEBEEREESIRLETHERERIEE Logistic EESHIUAER

Tab.3 Parameter fitting results of modified Logistic model for leaf area index of cotton with and

without film-mulching under different treatments

TR B R

JOSL a b ¢ R? RMSE ——
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100 ~200 kg/hm? 9.13 -22.35 11.05 0.96 0. 07 1363.6
. 200 ~ 300 kg/hm? 9.27 -22.53 11.01 0. 96 0. 06 1489.3
BENR TR 300 ~400 kg/hm? 9.18 -22.84 11.36 0.94 0. 07 1428.5
400 ~500 kg/hm? 9.18 -22.46 11.13 0.93 0.08 1428.5
500 ~ 600 kg/hm? 9.05 -22.34 11.01 0.95 0.06 1388.9
5 ~10 Ji ¥k/hm? 9.23 -22.78 11.35 0.91 0.07 1388.6
10 ~ 15 J7#k/hm? 9.41 -23.04 11.42 0. 90 0.08 1397. 4
. 15 ~20 Ji#k/hm? 9.42 -23.21 11.47 0.93 0.05 1410.3
Pl 20 ~25 Ji#k/hm? 9. 60 -23.42 11.57 0.93 0.08 1428.5
25 ~30 J7#k/hm? 9.36 -23.04 11.31 0.93 0.05 1398.5
30 ~35 Jitk/hm? 9.43 -23.24 11.59 0.90 0.07 1402.1
300 ~400 mm 9.99 -23.60 11.55 0.94 0.06 1568.6
L 400 ~500 mm 9.97 -23.30 11.25 0.94 0.07 1610.5
HkR 500 ~ 600 mm 10.03 -24.08 11.9 0.92 0.07 1562.5
600 ~700 mm 9.36 -22.86 11.39 0.94 0. 06 1496.3
N 0 ~ 100 kg/hm? 8.62 -21.77 11.02 0.97 0.06 1568.6
AR - 100 ~200 kg/hm? 9.11 -23.18 11.83 0.97 0. 06 1627.9
200 ~300 kg/hm? 8. 69 -22.36 11. 44 0.96 0.06 1547.6
300 ~400 kg/hm? 8.91 -22.01 10. 98 0.94 0.07 1621.6
. 0 ~5 JTkk/hm? 9.46 -23.04 11.42 0.95 0. 06 1692.2
HIERR 5 ~10 J7 #k/hm? 9.59 -23.17 11.35 0.96 0. 06 1657.3

1,5 (4) WA
b= -2c (5)
M (5) TR, B SH e IAWE R, 2
Qe e d R AN (W <R IR WA SR (E )
IEPNUNTIE AL =R SOUVENE RO R SR € R S S =
3 PRI AN BE IR AR AL AR N BB SO
RUBRAR XS AL PRS2 S 80022 SR/ X
TENGTRR AL 55 7 REAR 6 i T BRS04 S 0K I
{8, 25805 HN a, =9.36 b, = —22.95 ¢, =11.34,

a,=9.37.b,= -22.94 ¢, =11.41(a, b, .c, HEIE

TGS S50, a, b, .o, AN B B B

G20 B SAE BN BRI S HUHIE, 7] L

BOHASEYE T8 —Ab R 25 SR & 2 fioR, i—

(AR AEAF T I THT R BB A 3R R
1

- 2
9.31-22.9Rgpp + 1. 36K

R, = (6)

1+e
J T 2BV G — AL IR AR A T T AR AR AL
PIHERRTE , R R 2 7 A9 RE X it T AR 4 Bl i ik 4k



FaU A FEWNE FURIRR R S S AR AL I i B RS 7 A R 305

5512
YT semg o
osl - TMECRRRD)
ﬁ | — AL
= 06}
E
h’:? 04F
02
0 02 04 06 08 10 12 14

AR AR
B2 AR AERH A AR -5 AR X T AR R 2l 285 2k
Fig.2  Dynamic curve of relative effective accumulated

temperature and relative leaf area index

X (6) HEATIAIE, BIELE AN K 3 i, HIEl 3
AT LA AR i T RR A ) S (B 5 AR AL 2 ]
WA R, B E R B R =0.84, MIXTR 22 (RE)
15.7% , 16 IH #3748 — A5 10 n] D4 B3 [ A 46 4 K
SARFHE

101
0.8

0.6F

WaE

04

REH15.7%
02

0 012 014 Oj6 0“8 110
SciE
Pl 3 RS I AR RO R S A TR S LA
Fig.3 Comparison of validation data and model

calculation results of relative leaf area index
2.2 FAEMEENHEZESHRESZAHER
EHHNEEXR

MRAEAE AL 32 B A K Sy TR0 A AR AE
TlREL 65 P88 A5 2R A OS2 WL, Ry 1 0 S R AE AR /K B R it
FIE AR S DU A 5 R i RS 2, 4R s i AEDE &
RONE, fEAHARAETE AR S K HE A6 1 R s B e K
AT RCR KR 1 R A lE 24 M 118 AL

TAIARAEER ) E5 4 , 102 2 A A6 P AR 288 B ARXF 1 1Y) e
Kt AR B B | 4 840 B X )oK O YA ME, 45
RUE 4 s, WK 4 FTUUE W MEMESLEE
9T AR K B A A 1 A 3G O, it TR AR ARGR B
8 i Uk A4 AR A A A T A A6 1) I T E5 ke %
FRIH B 5 A L AR DG
KA 5E R WA AL 0 7 it Bl o5 2 R /K
Jit 2 e ) AN DB S8 A i 2 B S 3 I s e/ i AR A
IR R it 22 B0 /D 1 2 1 LR AR T Y
IS B i S SN O R R R
ESFEMENMARE R EF WA 525 W42, 0t
R P LA RIS, BARMMHESE, &%
BT A B 0 i T AR B — B TR Aok
RO A RN, T B R D e A
FHREIRD o PR FEAE AE AR I R v | 5 B A 25
J& DL BOoK AUt FH 230 i B R AR AL i T AR s 250
e R )2 450 S8 I EY O GRER FH = JFISCHRAR X
Lo =i =
FIH MG AL 24 B BIFE K & i A &= LA
Koo 25 B 5 A AR s R i T AR BRI OC &R Ry
LA, = -2 x107°W* +0.023W -2.019
LAl = -2 x10°N* +0.014N -1.765 (7)
LAI, =0.046D +2.738

Krf W——E 2 WK E, mm
N—Ap e 2L E WA i, keg/hm?
D—HRAERIME L, 5 R/ hm?

3 D RREIOCE RIUA BOR AT, PeE REBUIA /N
F0.87, X=X (7)WL EBFWFEKE AES
e K TH R B8 OC 3R 200 SR — B S pR A, JF 4
ZFREET 0, 45 EMY, YK G R 568 mm
A, F5e K T AR A8 B KA R 4. 425 Y it A &=
350 kg/hm’ i}, fe KT FREE B KA R 4. 22,

2.3 BKE HEIEENMEZFESEAHERELH

W RRE K = A R A B R I T R B %R SAEEEXR
P, 165 LHARAE 24 B W R0t 2 o XS I B9 B R MBS Rl LU Y A AR 32 B4R TR AE
T o g =T e s
S0 — WA | — B a5l — DAz
& 43 £ "
& 40 & 4T &
= = 1= 3.5}
= 35 il +
Z X K 30}
¥ 3.0 o b iz R
25 - 2.5
ZAO 1 1 1 L 1 1 1 1 L 1 1L 1 240 1 1 1 1 1 I 1
200 300 400 500 600 700 0 100 200 300 400 500 600 0 5 10 15 20 25 30 35

#E/K &/mm

=

A/ (kg hm)

ke 2 B2/ B - hi )

B4 e 2t B A RE K At i ek i 215 dee R T AP S 0L 2

Fig.4 Fitting curves of water consumption, nitrogen application, planting density and maximum leaf area index

in whole growth period of cotton



306 P

b BB R

2021 4F

AR S4B T H AN R 200 mm (9 PG AL HLIX | T HL AR A
{18 A K 32 B K R A 2 A 22 i R 2R o A [ 4
F . PRI, R B — DR DB R A A B 2R K
R T SR ST it A RN A 8 A AE A K Y
SN A A B AVE K o it AU R AR 2 B 3 R
FERARLE A BT AR AL B B K T R H, LA 45
R
LA, = —0.004 481 +0. 002 87N +0.249 7D —

I\ N \?
0.078 6 (ﬁ) ~0.0194 (@) N
0.004 30 +0. 209 (8)

X — e 2L B WK, mm
TR () M HERGPE AT PR, B HGR 4> A
AR, 50(8) T E AT X L, 45 R an i 5 B
TN BERE RN 079, FIXFRZE RE 4 9.9% , it
WHZR-G 5 RERE K o it S0 ot R0 ATE 28 B2 )/ AT DA
R HE B 38 o K T B B ARARRAE
e

REH9.9%

Il 1 1 1 I
1 2 3 5 6 7

4
A
K5 ERmt AR SRR R [ A
Fig.5 Comparison of measured and calculated results

of maximum leaf area index

2.4 WBERAMHEREBHSEHFBmENXR

T B P TR AR B T — e YU R P 3 G R
YR i T AR 48 BROR AR W A4S B e )
2O i L T R RS Y A A A
ELRMEADC, B e 2 i R ARG
ATETE B 2 R SOR R, I
JF , TG 2E T 3 AT R BR 2R 8 hn = i, 1A
WA 11 4 [ 45 M X 201 AR I de R T AR 0 S
HAFAR P e B R AR R L 1 ~2 2 ~
33~44~55~6.6~736 XEPEFTRISY, I
XA DX ] 5 A i TR 50 R0F iy R AR 7 e SR B
SEE, N A Z M R EOC R AR K 6 T
N MEIHRT IR Y M AE g T AR AR 40 5 - i 2
SRR ) I E SR & SE MU BT AE R iR N B
ARG AL 1 5 B34 S 3G 0, DA ok A5 B4 AR A6
M A IR AR R SR A K H AR A K X T
{RAFARAE 7 A H B X, A s K T RS 2

SRR R RO R N
Y= -378.81LAL, +3738.91AI, , -3159.6

(9)
KX Y—HREFAR = 5 kg/hm?
0o e
A 4

ool — BRI
& 6000
_g
g 5000
ﬂﬂi“ 4000

3000}

W03 6 7

4 S

TR AR

ES NI 11045 - SN NTRSAS (=54 €5F R i T §F Vi I
Fig. 6  Fitting curve of cotton maximum leaf area

index and seed cotton yield

X (9) K —Br- B2 T R EGE T 0,15
FIMAEREA A B W SR T ARFE B0CH 4. 93 B, B
KK 6 066. 24 kg/hm®, #4438 2ty 7= & 1 3iF
Bt AR (8) TS B AR A6 5 K T FRAR 4, 28
JE R (9) THA AR AEAT AR ™ &, I 5 SEE AT
i, 25 RN E 7 Fros . Ho R2 O 0. 62, AR 22
(RE) N 5.3% , Uk BHZ5 & %5 JEHE /K & il BE & 1
A28 B TT LA FHA 3 B Al A B A - T AR 0O ™ A
TEFFE

A/ (kg - hm )
o
8

R>=0.62
RE#N5.3%

:

4500 5000 5500 6000 6500 7000
S/ (kg - hm™)

K7 ARAEFFRR = RS SR A R AL
Fig.7 Comparison of actual measured and simulated

results of seed cotton yield
3 g

MR VRS E AT B AE R AR E, X
Ve = 5 5 i R AT B A ] e G R T
— G N, AR 7 e B T AR R O T
LT AR N B — e RS A B, e IR
AR OGCE BRI , 7 5 R0 R, P )
I g FRZE A 156 100 FA) A UL B 0 00 4y 7 A
AR, X T RS HOT I 2 R AR i
1358 ,E*E{Jﬁ‘}fﬂ[gljﬁ%fﬁ SRR Logistic FR IR R



F12H

FEAJU A R SRR AR AL P i R K AR 307

Mz, AR T EE R AT
A MR JC AR 5, s A OB LR AR D A A 2 X
YRRyt i AR B ) 728 Al i B BE AT 20 B, R DL %%
WL B f e Bt B8 ok T 4 ) A A AR AL Y R T
(ELA ] i XA AE ) A= 4 A2 310 AS [R) 7K I it 4 Ao
AR At B PfOAEL ST [ R 25 R 2 B2, A o 2R
R B 7 0 R T B X 6 PR E A R A o T A ST 4
I M AL B S T4 R B 1) 48— B AR A8 T FR g
G N i

BN ES] 7 VA RS AR P (DR (7R R CR e (e 7]
A Rl e o 7 B 2 9 2 B, T ELAS [R] 3 X
SR T 5 2 E A R 9 S B0, A B R Y
AR E 2, WA h A A D 3 i i
AR BRI R A S AR A KA Logistic LAY,
e FL A LA R 0 A 4 1 AR I s o
PRI AE Ry 1A A8 B A 1 R AR T AR K sl
BAEBAL; F A JUE 5 o A AORIR,
T DK AR AR A B B 2
AL ERARD b Ay R A AR AR
ST AN TR BRI AR KRR H
S A ORI I S S G BRI PTAR 1K B
PRI B S 1 R T BUR AR ) R B0 B
A SRR R ST T R A ARV X AR
LB T Logistic 1581 K R AEAE 19 &2 Wi, {H
X LS A K Logistic BRI #E 7 K2 # HA
UGS N T R R Y R R T EL A 2 B
e A | ) A5 B e LA B AR ) ot o 45 R 2R XA
YA RFFAE R R . ARG % 18 T AEKE
Jih 0 1o L % R ) R T B T AR N A AR e A
SL T GE— BYAR AL AR XS - 1 AR ALY Logistic FEAY
T SRS 25 R AN [R] it b RS [] Fof A 15 06 A A
AR w AR AR AL, X i v AR ROR A — {4k
B, RIS B 4 2 0 R AR AL A R XHE, DLtk
T BRAS [5) ity b A AR At 0 - 8 A 3R 55 A 2 i, DA
MG — 73 M A 4B 2R KRR AR B 22 AR R . (ENTET 1
AT DU R RE 58 4 T8 BR i FfRRH AR 1 il 45 X AR
W AR I 9 52 W 4T3 A7 A A X (i e 80 AE 19

0L IR FARXH AR 8 77 T LA K iR 52 553 A AN ]
M DXt of R A i) R S5 X A ) 2R R AR AR Y
SR, R A ST — A 4 T 9 PN B8 — AR AE AR K
BERL H AR /K il 280 MR A 2 5 d R
T4 RO S A0 AP 9 R OGRS IR B S B v ]
A L )AL, Al T 4 2 U IR | il 2 4 R
R TE 3 A 2 B2 R 3R, LI o T30 A4 £E e K
MR RO A TR R A B
Jith A R A AN TR S O A A R K
o it 2R AR R = S ok T AR A B R
I T RLA RO i R ZE A RO, A i D —
AT REE R, R B W X 3 T 4 P
S AN LR S X AR AR R i, LA
S A 7= G FUIORS B, D Al A 7= R 4R I
A M Tk

4 g

(1) 753 JEEAT A1 - T AR B e I B A 8RR Ky
1 400°C Z A7, ANTE AR A 1) it T RRH e R B 1 A
BRI A 1600°C 247

(2) TEMIXAIE IE Logistic BE%I A [E] 9 #E /K
il R RN 2 R T R I AN A A 7 A X
UNTYREiR A G R ECS Y =p IR %€ %/ bl

(3) HESL T 4 [V ] PN 7 5 AN A AL 5 —
B AR XS I T AR FE B Logistic #5EHY

(4) AR AE Je K T FRAE BB AR /K 1 |l A5 2
SR SR S AR A R e T AL AR B B S AR A
e R AR B () S 80 B I IE AR DG, 2 FE
JKE R 568 mm S, AH R 9 55 K i T AR U K
g 4. 42 i & BN 350 kg/hm® B AR Y F5e K T
PR B RIE R 4. 22,

(5) i3k 4 A B IR K B i S i R R R 2 R
AT LAZEG S TR AR 1Y B K i T AR 4, JF DA Ik T
DR ACRAAR P 5 AR AL IR R 2 i e R T AR
TR A fb 52 B ) 00 A S PR e A AR Ak A, Y
R T LS BCR 4. 93 B, R AR P R B oK ATk
6 066. 2 kg/hm’

£ % x o

[1] LIN, LIN H, WANG T, et al. Impact of climate change on cotton growth and yields in Xinjiang, China[J]. Field Crops

Research, 2020, 247 . 107590.

(2] SRSZA0, TR SKRIESP 45 ST A UL A (] AU R B2 BRI [ ). A4S, 2003,15(2) : 97 - 103.
ZHANG Lizhen, CAO Weixing, ZHANG Siping, et al. Simulation model for cotton development stages based on physiological
development time[ J]. Cotton Science, 2003,15(2) : 97 —103. (in Chinese)

(3] iEHaty, B, 2oprdt, 5. B 5 B AR BUR SRR IS 1], 5 XAF5E, 2005(2) : 259 -263.

(4] JA8H, L3, BREoAR, 45 MAEZEETHREBRIITE[T]. ML, 2009, 21(3) : 206 -211,217.

ZHOU Juan, JTANG Shuang, CHEN Binglin, et al. Study of morphologic model of stem, branch and leaf in cotton[ J]. Cotton

Science, 2009, 21(3): 206 —211,217. (in Chinese)



308 PO AT A S 4 2021 4

(5] JAWE, FAE, BRE, % T ISR L ( Gossypium hirswum L. ) EIVEK REIR (1], PR R,
2009, 42(11) . 3843 -3851.

ZHOU Juan, ZHOU Zhiguo, CHEN Binglin, et al. Morphogenesis model-based virtual growth system of cotton ( Gossypium
hirsutum L. ) [J]. Scientia Agricultura Sinica, 2009, 42(11) : 3843 —3851. (in Chinese)
[6] SUL, WANG Q, WANG C, et al. Simulation models of leaf area index and yield for cotton grown with different soil
conditioners[ J]. PLoS One, 2015, 10(11) :e0141835.
(7] o, 0B Phodf. KA AR BN EE A [T ] R EARI R, 1995(2) : 6 -8.
(8] IRlRn, BIRR, BEUME, . NEOTRUE RO AR ). IR, 1999(1); 14~ 15.
(9] ZEmle, BB, ZEMEE, 45 FOKM TR RESDASFE X HBURBAI N[ T]. fEYIA4H, 2011, 37(2) : 321 -330.
LI Xiangling, ZHAO Ming, LI Congfeng, et al. Dynamic characteristics of leaf area index in maize and its model establishment
based on accumulated temperature[ J]. Acta Agronomica Sinica, 2011, 37(2); 321 —=330. (in Chinese)
[10] KALTTORRES W, KERR P S, USUDA H, et al. Diurnal changes in maize leaf photosynthesis I. Carbon exchange rate,
assimilate export rate, and enzyme activities[ J|. Plant Physiology, 1987, 83(2) : 283 —288.

[11] MADDONNI G A, OTEGUI M E, CIRILO A G. Plant population density, row spacing and hybrid effects on maize canopy
architecture and light attenuation[ J]. Field Crops Research, 2001, 71(3); 183 —193.

[12] MCMASTER G S, WILHELM W. Growing degree-days: one equation, two interpretations [ J]. Agricultural and Forest
Meteorology, 1997, 87(4) . 291 —300.

[13]  RJafk, ARER, W, 5. AL RS2 07 0 AR AL B9 28 B0 e IR 38 bR g [T ] Al TR 3R, 2015, 31(13)
98 —104.
WU Qixia, ZHU Jiangiang, YANG Wei, et al. Response of cotton to interaction of waterlogging and high temperature during
flowering and boll-forming stage and determination of drainage index[ J]. Transactions of the CSAE, 2015, 31(13): 98 -
104. (in Chinese)

[14]  JBUHESC. BrsAi AEE BT [J]. BURARLRHE, 2016(2) : 255.

(151 7%, XIat, E2Ju B TARBURR T E/KRE AR R )], £l TR, 2020, 36(1): 162 -174.
SU Lijun, LIU Yunhe, WANG Quanjiu. Rice growth model in China based on growing degree days[ J]. Transactions of the
CSAE, 2020, 36(1): 162 —174. (in Chinese)

[16]  FaJu, MM, JRaER. AR B A I8 b Xt A OB e i 7 A 2 5 3 [ J/0L ). AL HLBCF A, 2020, 51(3) -
306 - 316.
WANG Quanjiu, LIN Shudong, SU Lijun. Quantitative analysis of response of potato main growth index to growing degree days
[J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2020, 51(3) : 306 —316. http: // www. j-csam. org/
jesam/ ch/reader/ view_abstract. aspx? file _no = 20200335&flag = 1. DOI; 10. 6041/j. issn. 1000-1298. 2020. 03. 035. (in
Chinese)

(17] W%, SRAFFH, XIS, 55, BN RHESRMF TR IR K 70 b BN AR AL 7= 2 FUK 23 R TBCR 2 [ )], TR X0
5T, 2012, 30(2) ; 118 - 124.
SHEN Xiaojun, ZHANG Jiyang, LIU Zugui, et al. Effects of different water treatments on yield and water use efficiency of
cotton with drip irrigation under film mulch[ J]. Agricultural Research in the Arid Areas, 2012, 30(2): 118 - 124. (in
Chinese)

(18] W, Tlifl, SR, 4. FUEAE S S SR A SR BEIL )] Aol TR, 2013, 20 (T
1). 73 -81.
LI Yu, MENG Yali, SONG Weichao, et al. Simulating nitrogen effects on fruit branch, fruit site, square and boll formation
and abscission in cotton[ J]. Transactions of the CSAE, 2013, 29(Supp. 1) : 73 —=81. (in Chinese)

[19] #@Ukte, RIRR, XImdE, 4. A B AL A B 3has o R s B aggmg [ 1], Aedbgsadie, 2014, 29 (Ml 1) .

146 - 154.
DAI Maohua, WU Zhenliang, LIU Liying, et al. Influence of planting density on development, yield and quality of upland
cotton[ J]. Acta Agriculturae Boreali-Sinica, 2014, 29(Supp. 1) : 146 —154. (in Chinese)

[20] ZEMsRE, A bk, XU% 8, S8 M8 R RUIE BAE X AR AE 7 B AR FHBCR I m [J]. Ok T4, 2015,

31(23): 122 - 130.
LI Pengcheng, DONG Helin, LIU Aizhong, et al. Effects of planting density and nitrogen fertilizer interaction on yield and
nitrogen use efficiency of cotton[ J]. Transactions of the CSAE, 2015, 31(23): 122 = 130. (in Chinese)

[21] W, #hilF, HAtdr, 55, FIIJCAHUECT RGN IS R AR AL R v T AR £ [0 ] P EARAE, 2018, 45(12)

9-15.
LEI Yaping, HAN Yingchun, YANG Beifang, et al. Monitoring of leaf area index of different cotton varieties using UAV-
acquired digital images[ J]. China Cotton, 2018, 45(12); 9 —15. (iin Chinese)

[22] JAKA:, B4R, T, & ARSI 200 & i BB AE KRR - 7 i ML BT (], ZRUR LR,

2006(1): 62 —64.
ZHOU Guisheng, FENG Chaonian,ZHOU Qing, et al. Effects of different cultivation methods on cotton growth, lint yield and
fiber quality[ J]. Journal of Anhui Agricultural Sciences,2006(1): 62 —64. (in Chinese)

(23] XUHCR, BUZNE, mFH A5 I R 2 M X &/ A TR B SO TS 1. 2226V E241, 2008,28(4) : 680 —685.

LIU Zhandong, DUAN Aiwang,GAO Yang,et al. Study on dynamic model of leaf area index (LATI) for winter wheat in Xinxiang
area[ J |. Journal of Triticeae Crops,2008,28(4) : 680 —685. (in Chinese)

[24] IR, R, 24, % WSS BRI 1]. BBl 2017, 54(3) ; 393 —402.

WANG Le, WU Yanghuan, LI Jie, et al. Dynamic changes and simulation model of plant height of cotton [ J]. Xinjiang



128 FEAJU A R SRR AR AL P i R K AR 309

[25]

[26]

(27]

(28]

[29]

[30]

[31]

(32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

Agricultural Sciences,2017, 54(3) :393 —402. (in Chinese)

TR, A, KL, USRI AR AL ™ B KoK I A P A K S A BEAEL[ ) ). ARoll TRz, 2016, 32(3): 62 -
68.

WANG Jun, LI Jiusheng, GUAN Hongjie. Modeling response of cotton yield and water productivity to irrigation amount under
mulched drip irrigation in North Xinjiang[ J]. Transactions of the CSAE, 2016, 32(3): 62 —68. (in Chinese)

HIZEZE, MR AL HE T KL O B SR D . bt h BB, 2012.

SHEN Xiaojun. Water-saving mechanism and optimal irrigation pattern for effective water use and high-quality of cotton under
drip irrigation[ D]. Beijing:Chinese Academy of Agricultural Sciences, 2012. (in Chinese)

BANE, WKIL, XV, 4. T REHAXRAEEZEE DL MPOLREm ], ML Ed, 2018, 30(3) : 242 -251.
LI Dongwang, ZHANG Yongjiang, LIU Liantao, et al. Responses of canopy photosynthesis, spectral indices and solar-induced
chlorophyll fluorescence in cotton under drought stress[ J]. Cotton Science,2018, 30(3) ; 242 —=251. (in Chinese)

TRERTE, INLER, XUV, A5, TEIEAR SO0 S AR DXARAE T B A R ] ™ B AR 0 M IR B2 R [ ] . AiAE
%, 2018, 30(5) : 386 —394.

XU Ruibo, SUN Hongchun, LIU Liantao, et al. Effect of irrigation patterns on accumulation and distribution of dry matter,
yield and water use efficiency of cotton in Southern Hebei[ J]. Cotton Science, 2018, 30(5) : 386 —394. (iin Chinese)
HRK, XIHDE, arail, 55 AR PR KOOSR AL B B BTS2 [ ). AR, 2000,12(4) : 194 -197.
XIAO Junfu, LIU Zugui, YU Xigen, et al. Effects of different water application on lint yield and fiber quality of cotton under
drip irrigation[ J]. Cotton Science, 2000,12(4); 194 —197. (in Chinese)

FWE, PN, XA SE, A5 WEIE BEXTHLRARAE A o R BRI [T ] ARAESEAR, 2014, 26(1) ; 41 - 48.
WANG Feng, SUN Jingsheng, LIU Zugui, et al. Effects of irrigation scheduling on growth, yield and fiber quality of cotton
under mechanical harvest cropping mode[ J]. Cotton Science, 2014, 26(1) : 41 —48. (in Chinese)

EFN, mile, BRAEm, 55, TR KX AR IR 1 SO B ERE A A RN (1], TR AR,
2011, 29(3): 7-12,17.

WANG Jichuan, GAO Shan, XU Yali, et al. Effects of irrigation schedule on photosynthetic characteristic and yield
components in hybrid cotton Zhaofeng 1 [ J]. Agricultural Research in the Arid Areas, 2011, 29(3): 7 - 12,17. (in
Chinese)

WK, RS A AR I R HOK IR A B R ML S IRAETSE [ D] ket R RO, 2017.

YAO Baolin. Study on rules and regulation of soil water-heat-salt spatiotemporal transfer under no winter and spring irrigation
cotton field in Southern Xinjiang[ D]. Beijing:China Agricultural University, 2017. (in Chinese)

TNEE, W%, PP MR R AR TR K o3 B30 0 R AR AR BEEIR KK 2 ARG SR [ ], 5K HEBE, 2020(4) :
57 -61.

LEI Chengxia, SHEN Xiaojun, GUO Yin. Effects of water stress on physiological characteristics and water use efficiency of
cotton under subsurface drip irrigation[ J|. Water Saving Irrigation, 2020(4) : 57 =61. (in Chinese)

R, AR, R, S BRI PARAE AR B K B T [T ], TR AT, 2017, 35(6)
32 -38.

ZHAI Chao, ZHOU Heping, XIE Fuming, et al. Experimental analysis of annual water requirements change of cotton by drip
irrigation under film[ J]. Agricultural Research in the Arid Areas, 2017, 35(6) : 32 —38. (in Chinese)

FEE e I R AR T LK R RIE S SRS [ D] BTR/R B AR 27, 2020.

WANG Hongbo. Study on soil water heat and salt characteristics and irrigation pattern of membrane drip irrigation in Southern
Xinjiang[ D ]. Aral; Tarim University,2020. (in Chinese)

AR, W, DR, AF. R I A SRR AR AR AR K SR R IRCR B [T] . Al TR =4k
2018, 34(9) . 130 - 137.

LI Dongwei, LI Mingsi, ZHOU Xinguo, et al. Influence of soil banding moisture uniformity on growth and water use efficiency
of drip irrigated cotton under mulch[ J]. Transactions of the CSAE, 2018, 34(9): 130 —137. (in Chinese)

V5. ORI T K B 88 AR AL A I i SR R ST [ D). AT A R 2011,

LI Sha. Experimental study on the effect of drip irrigation under salt water film on soil water and salt transport and cotton growth
and yield[ D]. Shihezi ; Shihezi University, 2011. (in Chinese)

AP A PRGN bR AR AL B SR S R IR B [ D). Al A K5, 2016.

NIU Yuping. Effect of planting densities on cotton yield formation and water use efficiency under limited drip irrigation[ D ].
Shihezi; Shihezi University, 2016. (in Chinese)

CHEN Z, NIU Y, ZHAO R, et al. The combination of limited irrigation and high plant density optimizes canopy structure and
improves the water use efficiency of cotton[ J|. Agricultural Water Management, 2019, 218, 139 —148.

ML K375 R HEAR A A K BOK BAHRZ I FE [ D], A3 1 A 5K, 2018.

HAI Xingyan. Study on effect of water deficit on growth, water and nitrogen utilization of drip irrigation cotton[ D]. Shihezi.
Shihezi University, 2018. (in Chinese)

T REATUSOK T T HE L KSR A B AR AEAE KRAFIERTFE[ D). P2 PHR P TR, 2018.

DING Qian. Study on soil water and salt distribution and cotton growth characteristics of drip irrigation under magnetized
brackish water[ D]. Xi’an:Xi’an University of Technology, 2018. (in Chinese)

SHAREEF M, GUI D, ZENG F, et al. Water productivity, growth, and physiological assessment of deficit irrigated cotton on
hyperarid desert-oases in Northwest China[ J]. Agricultural Water Management, 2018, 206(3 -4): 1 -10.

Aitss, KBRS, UETE, A5 ARFENREHE T i R XA AL AR AR i SO EARI AT A R )], TR R
5%, 2017, 35(4) : 129 - 136.



310 PO AT A S 4 2021 4
SHI Hongliang, ZHANG Jusong, YAN Qingqing, et al. Effects of different nitrogen fertilizer levels on growth, yield, water
and nitrogen use efficiency of cotton under non-sufficient drip irrigation[ J]. Agricultural Research in the Arid Areas, 2017,
35(4): 129 —136. (in Chinese)

[44] XNEW, IMLAR, SOKIL, 55, REMMAERAABIRFRIOE W) ], hEAIAE, 2013, 40(4): 9 -12.

LIU Liantao, SUN Hongchun, ZHANG Yongjiang, et al. Effects of nitrogen to cotton population physiological indices[ J].
China Cotton, 2013, 40(4): 9 —12. (in Chinese)

[45]  FAefg, RN, @bt MR TR KEEMORTTE[ )], WRAHELHER, 2013, 32(3) : 166 -170.

WANG Zaimin, WANG Bingguo, JIN Menggui. Water and salt stress to cotton in the condition of drip irrigation under mulch
[J]. Bulletin of Geological Science and Technology, 2013, 32(3): 166 —170. (in Chinese)

[46] WEET, ¥, D60E, 5. JK AP SR 0 BT g HE AR AL 2 a5 A g g ma [ )], AR AE= 4, 2013, 25(1)
73 - 80.

YAO Qingging, YANG Tao, MA Xingwang, et al. Effects of water and fertilizer regulation strategies on cotton canopy structure
and yield under mulch drip irrigation[ J ]. Cotton Science, 2013, 25(1): 73 —=80. (in Chinese)

(471 BRI, TEACTUBUKIE T HE T it A i AR AR A K R i IS BT [ D], PY2E P2 B TR, 2018.

CHEN Yong. Experimental study on the effect of nitrogen application rate on cotton growth under drip irrigation under film with
activated brackish water[ D]. Xi’an; Xi’an University of Technology, 2018. (in Chinese)

(48] JHMH. 25 T HUBUK I T HE LK ZO AR AL AE KR S /EIRTSE D). P94 P2 TR, 2019.

TANG Xiangwei. Study on cotton growth coupling of water nitrogen in drip irrigation soil under deelectron microbrackish water
film [ D]. Xi’an; Xi’an University of Technology, 2019. (in Chinese)

[49] Zplise, ®d, FhiRAs, A5, PR TR AE A KRR L IEAE S rgs2ma [ )], T34z, 2014, 51(2): 295 -305.
LI Chengliang, HUANG Bo, SUN Qiangsheng, et al. Effects of application rates of controlled release fertilizers on cotton
growth and soil fertility[ J]. Acta Pedologica Sinica, 2014, 51(2) : 295 —305. (in Chinese)

[50] Z=tE, WiMes, £k, & H%T{E?{E%”QHEEXTW%?F%@&fzgﬁﬁﬁ’ﬂﬁ[J]. PURALO 4], 2014, 27(1) :
65 -70.

LI Jinghui, HAN Huanyong, WANG Fangyong, et al. Effect of capillary configuration on canopy characteristics and cotton
yield[ J]. Southwest China Journal of Agricultural Sciences, 2014, 27(1): 65 =70. (in Chinese)

[51] YANG C, LUO Y, SUN L, et al. Effect of deficit irrigation on the growth, water use characteristics and yield of cotton in arid
Northwest China[ J]. Pedosphere, 2015, 25(6): 910 —924.

[52] FENG G, LUO H, ZHANG Y, et al. Relationship between plant canopy characteristics and photosynthetic productivity in
diverse cultivars of cotton ( Gossypium hirsutum L. )[]J]. Crop Journal, 2016, 4(6) : 499 - 508.

[53] Bi%, gkEE, M. AR FMEM L IS Eun [ 1/0L]. RV, 2015, 46(2) : 79 -87.

JIA Biao, QIAN Jin, MA Fuyu. Simulating effects of nitrogen on leaf area index of cotton under mulched drip irrigation [ ]/
OL]. Transactions of the Chinese Society for Agricultural Machinery, 2015, 46(2) : 79 —87. hitp: // www. j-csam. org/jcsam/
ch/reader/ view_abstract. aspx? file_no =20150213&flag = 1. DOI;10. 6041/j. issn. 1000-1298.2015.02. 013. (in Chinese)

[54] TRSPIR, MEEE, BRIRGR, 45, JUSEAR DX K B A2 3T DU AL )2 450 St pg g [ 1] sl B2y, 2017,
54(6): 988 —997.

XU Shouzhen, YANG Yanlong, CHEN Minzhi, et al. Effect of drip irrigation amount on canopy structure and yield of chemical
topping cotton in Northern Xinjiang[J]. Xinjiang Agricultural Sciences, 2017, 54(6) : 988 —997. (iin Chinese)

[55] Z=MeRe, EAR, XIZE, % Hl%UE AL RE A A BRRRE R A RISCR R B2 [ )], A E IR S AR R
#, 2015, 21(1); 81 -91.

LI Pengcheng, DONG Helin, LIU Aizhong, et al. Effects of nitrogen application rates on physiological characteristics of
functional leaves, nitrogen use efficiency and yield of cotton[ J ]. Journal of Plant Nutrition and Fertilizers, 2015, 21(1) ; 81 —
(in Chinese)

[56] Hﬁﬁz T, Tk, % ARIBERASARAE AEEE KRR EREWI[T]. L TAOLRE, 2014(6) : 15 - 18.

YAN Min, WANG Honghao, WANG Zisheng, et al. Effect of different intercropping patterns on the growth and development of
cotton and peanut[ J]. Liaoning Agricultural Sciences, 2014(6) : 15 —18. (in Chinese)

[57] WBRR, ZEiE, XZEE, 4. ﬁiﬂ‘%fﬁi‘%??%ﬁifz*ﬂfziﬁ/ﬁiﬁﬁﬁ’ L] IR AR A (A RRERRD)
2018, 44(3) . 240 —243.

XIE Chenling, LI Ruilian, LIU Aiyu, et al. Effects of cultivation patterns on cotton dry matter production and yield formation
[J]. Journal of Hunan Agricultural University( Natural Sciences) , 2018, 44(3) ; 240 —243. (in Chinese)

[58] WANG R, WAN S, SUN J, et al. Soil salinity, sodicity and cotton yield parameters under different drip irrigation regimes
during saline wasteland reclamation[ J]. Agricultural Water Management, 2018, 209(9) ; 20 - 31.

[59] ZHANG D, LUO Z, LIU S, et al. Effects of deficit irrigation and plant density on the growth, yield and fiber quality of
irrigated cotton[ J]. Field Crops Research, 2016, 197 1 -9.

[60] KATE, whfit, Fikt, 45 Z’iﬁl‘ﬂf’ﬁm#TWﬁZ&Th XTWTEj‘é’*%ﬁ&FE?ZUH[J J. FRAESEAR, 2014, 26(4) : 334 -341.
ZHANG Dongsheng, HAN Shuo, WANG Qi, et al. Effect of plant density on photosynthesis characters and yield of cotton in
the jujube-cotton intercropping systems[ J ]. Cotton Science, 2014, 26(4) : 334 —341. (in Chinese)

(611 hid, SBYL. AN[FFME S BEXHTRG 51 0t E?‘é%‘ﬁ('ﬁiﬁ)%%ﬁ’]?ﬁﬁﬁﬂ?ﬁ[] 1. Al BAME, 2016, 39(5): 12 -14.

QU Haifeng, GONG Jiang. Effect of different planting densities on area index and transmittance of the 51 [J]. Xinjiang Farm
Research of Science and Technology, 2016, 39(5) : 12 — 14. (in Chinese)
[62] XBm%4s, bRiff, 1R, 5. MEMIEEE S RIE AR T]. BrEfol R, 2011, 48(12) : 2191 -2196.

DENG Fujun, LIN Hai, SU Junji, et al. Relation of yield forming and planting density in cotton[ J]. Xinjiang Agricultural



128 FEAJU A R SRR AR AL P i R K AR 311

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

(72]

(73]

[74]
[75]

[76]

[77]

(78]

[79]

[80]

Sciences, 2011, 48(12): 2191 -2196. (in Chinese)

BRME, SRIERE, B EIE, AF. PSRN BTSRRI RO G R SR A S R )], o E A AR
224k, 2006,14(4) ; 112 -114.

LUO Honghai, ZHANG Wangfeng, ZHAO Ruihai, et al. Effects of planting densities on canopy apparent photosynthesis,
canopy structure and yield of cotton drip-irrigated under the mulch in Xinjiang[ J]. Chinese Journal of Eco-Agriculture, 2006,
14(4): 112 =114. (in Chinese)

BRI DT, AOARZE, A0, SF. BRI AR AL P A B [ ] TEORARO AR, 2009(4) ¢ 98 - 100.
ZEMSRE, FEAMK, XIZE, S PSRN REREAR LA R BRI RS [ T]. KR, 2011, 30(1) : 61 - 64.
LI Pengcheng, DONG Helin, LIU Aizhong, et al. Preliminary research on various colony densities of cotton with drip irrigation
under mulch in South Xinjiang[ J]. Journal of Irrigation and Drainage, 2011, 30(1) : 61 —64. (in Chinese)

FUBT, kA, BT, AN () RN R A AR e R A5 A R A B R R [T ], PE AR AE R, 2005,
14(1) . 142 - 148.

LU Xin, ZHANG Wei, CAO Lianpu. Effect of different density on cotton canopy structure, photosynthesis and yield formation
in high-yield cotton of Xinjiang[ J]. Acta Agriculturae Boreali-occidentalis Sinica, 2005,14(1) ; 142 —148. (in Chinese)
SR iR AR AL T B R AR S C B R ST SE N [ D] B R R Ol R 2012,

SHI Wei. Effcets of plant densities on cotton ( Gossypium hirsutum L. ) dry matter accumulation and distribution, yield and
fiber quality[ D]. Nanjing: Nanjing Agricultural University, 2012. (in Chinese)

B, EOK, WIS, SF. ORISR BN AR AL T AE B RO R AR BIFE[T]. P EARAE, 2014, 41(7) :
14 - 16.

HAN Huanyong, WANG Fangyong, CHEN Bing, et al. Study on cotton leaf area index and transmittance application of
different planting density[ J]. China Cotton, 2014, 41(7): 14 —16. (in Chinese)

AR, EHRAE, IR, A5, JCRRES RO bR AR AL AR BRPEAR B B S I B S [ ], 1K, 2008(9)
4-7.9.

LH, DNYEE, SRS, SF. UK AR AL O S R S B S B [ )] P R AR, 2017, 33(24)
52 -56.

MA Jun, SHI Weijun, GUO Rensong, et al. Saline water: effects on canopy photosynthetic characteristics, yield and quality of
cotton under drip irrigation[ J]. Chinese Agricultural Science Bulletin, 2017, 33(24) : 52 —=56. (in Chinese)

XUt BT, Sh. AR AR T RS RO A A TS [ T] .  EAREARRE, 2008, 41(12) ;4301 -4306.

LIU Jiaodi, CAO Weibin, MA Rong. Study on remote sensing estimation models about LAI of cotton [ J]. Scientia Agricultura
Sinica, 2008, 41(12): 4301 —4306. (in Chinese)

B, KL, B AT 2 K SEY R KRS BRI E SR )], BB K 4, 2014, 33
(JTI1) 343 -347.

WANG Jun, GUAN Hongjie, LI Jiusheng. Calibration and validation of two-dimensional soil water transport and crop growth
coupling model under mulched drip irrigation for cotton[ J]. Journal of Irrigation and Drainage, 2014, 33 ( Supp. 1) : 343 -
347. (in Chinese)

FEIC, T, 207, A5 JCERARAENR T T T R NV UBRAFIEPERTTE () ] Bl Rsr2Aie, 2002,25(3) : 16 - 19.

LI Fuxian, JI Feng, YANG Jufang, et al. Study on field microclimate characteristics of cotton with drip irrigation under
membranes in North Xinjiang[ J]. Journal of Xinjiang Agricultural University, 2002,25(3): 16 —19. (in Chinese)

LI M, DU Y, ZHANG F, et al. Simulation of cotton growth and soil water content under film-mulched drip irrigation using
modified CSM-CROPGRO-cotton model[ J|. Agricultural Water Management, 2019, 218(24) ; 124 —138.

LIANG J, SHI W, HE Z, et al. Effects of poly-y-glutamic acid on water use efficiency, cotton yield, and fiber quality in the
sandy soil of southern Xinjiang, China[J]. Agricultural Water Management, 2019, 218(4) ; 48 —59.

Lo, R, XS, A RIS SN )X s g e A AR I 2B BRI B R K R [ )], R R
ShaEklaAd, 2013, 19(5) : 1092 —1101.

MA Zongbin, YAN Gentu, LIU Guizhen, et al. Effects of split nitrogen fertilization on physiological characteristics of leaves,
dry matter accumulation and yield of cotton cultivated in the Yellow River bottomland [ J]. Journal of Plant Nutrition and
Fertilizers, 2013, 19(5) : 1092 —1101. (in Chinese)

SR, R, XU, A, AR BT AR A AR BRI RO R R R A ] A s IR S R
2FAR, 2013, 19(4) ; 849 - 857.

MA Zongbin, YAN Gentu, LIU Guizhen, et al. Effects of nitrogen application rates on main physiological characteristics of
leaves, dry matter accumulation and yield of cotton cultivated in the Yellow River bottomlands[ J]. Journal of Plant Nutrition
and Fertilizers, 2013, 19(4) : 849 —857. (in Chinese)

PV AL A T 3t AR L SRR I R LA S B SE [ D). b st vh EDK AR i B2 e B, 2013.

JIAO Pingjin. Evaluation of nitrogen and phosphorus losses by surface runoff with experiment and simulation in Huaibei Plain
[D]. Beijing:China Institute of Water Resources and Hydropower Research, 2013. (in Chinese)

DIGERS, JRARAS, BALLEE, A5, MRAEHTSh PhIEE 1982 By s = HLBEL . Wbl B2, 2019, 23(5) : 22 -27.

JIA Xiaoyun, ZHU Jijie, ZHAO Hongxia, et al. High yield mechanism of new cotton variety Jifeng 1982[J]. Journal of Hebei
Agricultural Sciences, 2019, 23(5): 22 —27. (in Chinese)

VR, 364, ToRte, 45, R0V R REAR ALK 20 A AR B B xSk 7 s AT SE [0 ], 5 XA AF
5%, 2005,23(6) : 30 -35.

CHEN Silong, PEI Dong, WANG Zhenhua, et al. Influence of irrigation modes on water consumption and yield of cotton with
drip irrigation under plastic mulch in North China Plain [ J]. Agricultural Research in the Arid Areas, 2005,23(6) : 30 - 35.



312

P 1 R A= 4 2021 4F

[81]

[82]

[83]

(84]
[85]

[86]

[87]
[88]

[89]

[90]
[91]
[92]

[93]

[94]

[95]

[96]

[97]

(in Chinese)

i, SKIERE , RATIR, A5, WAL 2 3T O AR AL R A5 SRR S A rg s (1], R ERE R, 2016,

49(9) . 1672 - 1684.

YANG Chengxun, ZHANG Wangfeng, XU Shouzhen, et al. Effects of spraying chemical topping agents on canopy structure

and canopy photosynthetic production in cotton[ J]. Scientia Agricultura Sinica, 2016, 49(9): 1672 - 1684. (in Chinese)

AR, FPH, XU, AF KGR A KR A R )] BEBEHEK 24, 2016, 35(6) : 19 -25.

SI Zhuanyun, GAO Yang, LIU Hao, et al. Effects of water and nitrogen fertilizer on growth characteristics and yield of

fertigated-summer cotton[ J]. Journal of Irrigation and Drainage, 2016, 35(6) : 19 —25. (in Chinese)

g, T, RAEaK, A BSRLR AT AR AL R EE@EEXTI@J:' SRR AR SO R [ )], MR AESEAR, 2017,

29(2) . 157 - 165.

LI Jianfeng, WANG Cong, LIANG Fubin, et al. Row spacing and planting density affect canopy structure and yield in

machine-picked cotton in Xinjiang[ J]. Cotton Science, 2017, 29(2) : 157 —165. (in Chinese)

XEE, TE AEEE, 5. RA LIRS T SB[ )], BB, 2004(4) : 51 -56.

LIU Qingchun, QIAN Huaisui, REN Yuyu, et al. Temperature suitability of cotton and its changes in Henan Province [J].

Resources Science, 2004(4) : 51 —56. (in Chinese)

XUSC, ERA, HiE. MR RE T NSRBI OIR ) ]. P ERRL, 1992,13(6) : 10 - 16.

XRE, B, A, AR BN R K RURP SRR AL B SOR BRI AR (1], B ARSI, 2013, 24(9)

2525 -2532.

DENG Zhong, BAI Dan, ZHAI Guoliang, et al. Effects of water and nitrogen regulation on the yield and water and nitrogen

use efficiency of cotton in South Xinjiang, Northwest China under plastic mulched drip irrigation[ J]. Chinese Journal of

Applied Ecology, 2013 24(9) : 2525 —2532. (in Chinese)

SR, Hzapd, . B 5B R AEFE K i S - i AP BT SE D). BTk A, 2009(3) 1 1 -4,39.

BOARD J E. Soybean cultivar differences on light interception and leaf area index during seed filling[ J]. American Society of

Agronomy, 2004, 96(1) :305 -310.

EERE, WILAE, LW, 5. FILIL A DM SRR M EE R )], E R S IERA, 2016, 22(5) .

1157 - 1166.

WANG Yuwen, GUO Jiuxin, KONG Yali, et al. Nitrogen optimize management achieves high grain yield and enhances

nitrogen use efficiency of rice[ J]. Journal of Plant Nutrition and Fertilizer, 2016, 22(5) ; 1157 —=1166. (in Chinese)

HUANG J, TIAN L, LIANG S, et al. Improving winter wheat yield estimation by assimilation of the leaf area index from

Landsat TM and MODIS data into the WOFOST model[ J]. Agricultural and Forest Meteorology, 2015, 204 . 106 —121.

EAFEL FEAEYTW) SRR R S AU o ] 5 32 ] Logistic 7RE[J]. 4OIRE, 1986(1) : 14 -19.

FLEERL, A, BB, A5 WEHLIX FORM I AS B shABRU[ 1], sPRERIE4, 2014, 35(3) ; 281 -286.

KONG Deyin, YANG Song, HUANG Shugin, et al. Dynamic simulation of maize leaf area index in Hetao region[ J]. Chinese

Journal of Agrometeorology, 2014, 35(3) : 281 —286. (in Chinese)

R, W, X0, 5F. JETASRIRR A /N LR TR SRS T]. P ERLRA, 2017, 50(9)

1594 - 1605.

LI Shugin, ZHU Yeping, LIU Hailong, et al. 3D shape simulation of winter wheat after turning green stage based on effective

accumulated temperature[ J]. Scientia Agricultura Sinica, 2017, 50(9) : 1594 — 1605. (in Chinese)

TR, B, JERCR, S ST RO B T E SRR KRB R R SE ()] TOKHERE, 2019(2) : 11 -17.

WANG Helei, HAN Xianzhong, FAN Fengcui, et al. Dynamic simulation system of eggplant evapotranspiration at vegetative

growth stage based on effective accumulated temperature[ J|. Water Saving Irrigation, 2019(2) : 11 —17. (in Chinese)
EB, HlEE, B, S R BURE L E EORGB LR PR R[], T E AR AR, 2012, 20(4)

408 -413.

WANG He, BAI Youlu, YANG Liping, et al. A summer maize dressing decision-making model based on effective accumulated

temperature| J ]. Chinese Journal of Eco-Agriculture, 2012, 20(4) : 408 —413. (in Chinese)

HIZEZE, P, B, 45 BETAAR) _\E’JﬂﬁT(ﬁ{EﬁﬁkﬁT{é{E}ﬁﬁTﬁ[J I BEFHAEZSSAR, 2015, 26(2) : 443 -449.

SHEN Xiaojun, SUN Jingsheng, LI Mingsi, et al. Real-time irrigation forecast of cotton mulched with plastic film under drip

irrigation based on meteorological date[ J]. Chinese Journal of Applied Ecology, 2015, 26(2) : 443 —449. (in Chinese)

M, PP, B, 4. 7%?&%14:?7%?%551‘{J’L(Xﬂ%ﬁﬁﬁﬂﬁﬁiﬁﬁﬁfziE’J?ﬁﬂﬂ[J]. HEMEHE K741, 2019, 38(7)

17 -22.

GUO Rensong, CHEN Ping, CHENG Qiang, et al. Effect of irrigation frequency on water use efficiency and yield of cotton

after loosening the deep soil[ J]. Journal of Irrigation and Drainage, 2019, 38(7): 17 =22. (in Chinese)



