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Effect of Regulation of Water and Nitrogen on Cotton Yield and Water Use Efficiency
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Abstract: By setting the alternative furrow irrigation, conventiona furrow irrigation, and fixed every-other furrow irrigation, the
amount of nitrogen and irrigation design using two general rotation experiment conducted to study the regulation effect of water
and nitrogen on cotton yield and water use efficiency. The results showed that: cotton yield was significantly positively correla
tive, with nitrogen applied amount in the range of 56.2 ~ 95.2 kg-hm™, and same as cotton yield and water within 37.52 ~ 160.00
mm; Cotton yield was not significant different under the same water and nitrogen treatments between alternative furrow irriga-
tion and conventional furrow irrigation, cotton yield of conventional furrow irrigation was higher on average than the fixed ev-
ery-other furrow irrigation by 9.15%. Cotton water use efficiency and nitrogen within 56.2 ~ 122.8 kg - hm? was a significant
positive correlation, and was significantly negatively correlated with irrigation within 37.52 ~160.00 mm. Cotton water use effi-
ciency was no significant difference under the same water and nitrogen treatments between conventiona furrow irrigation and
alternative furrow irrigation, and conventional furrow irrigation was higher on average than the fixed every-other furrow irriga-
tion in cotton water use efficiency by 9.01%. Therefore, alternative furrow irrigation can increase the cotton yield and water use
efficiency.
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1 #pAeT %
1.1 REXELR

R T 2006 4E 4 A ~10 A 76 Hik &4l
HOARMES g 17 gt T HIR A
MR REN R N, R KRR T R AR
ZRRTA 2644 mm, ZAEFREIK R 110 mm A2
1, HZ0 5 mm LUT A JeailsoK ; Torail] 188 d,
#a Xt TCAEWML 118 d;  H BRRT%> 3010 h, > 10°C
R 3149.4°C, 1 m + 2N b+ &5
1 <0.4%, %8 151 g-cm?, [H a1 HF K 2 (6)
h 22.8%, TIEFR S REERE/N, ARS8
g-kg', &R & 0.8 g-kg?, BBV & & 175
mg- kg, BAE A 150~200 mg- kg,

sutum cv Xinluzao 7), 2 MR X M7 o5 25 #7%
FRFIERFT 25 AT A R AL FPAB RSS2, 3 A I 78 ke
& VIR 30~ 40 cm, 74 % 60 cm, ZE TH % 40 cm;
BN GE 120 em Aoty BE I B 2B M PIAT AR AL AT
i 25 cm, #RIEE 18 om, B/ CPR 1 2~ 3 Kk, 1Rk
i FLIE HE (Conventional furrow irrigation, CFl) (38
FeBR A HE I (Alternative furrow irrigation, AFI) |
I % b 94 ME 1k (Fixed every-other furrow irriga-
tion, FEF), Jifi 280 & AVEE /K ok FH Gl ek 4
BT (R 1), R0/ NXFEHLHES , 25 /NX ] L
278 2 Z8(%i 2 mPE R ORAras  HEAK I T A5
RN BIREIK , 2R B 1 HE WAL B3R 1 58
1,3 FRAF S B 2 WHESS 2,4 55051, L)
J& SR HEAT ; [ B VA VE I AL BRARZRESE 1,3 2%
SE AT HARIANHE K . KR 7K 5 7K AR
ARG KIS, AL PR R AR | Ak 4 i

1.2 Rt ()48 B 1 DR — 2
AR AL AP R R 7 5 ( Gossypium hir-
*1 RRAENHEEAFESHEXERE
Table 1 Field experimental design scheme and coding project of experimental factors
h{E J5 %¢ Coding project M ] 512l /%% Field experimental design scheme
b 25y AFI CFI FEFI
Mo K NS TR N T g R
Code of MRt Irrigation Jiti 2B Irrigation A Irrigation A Irrigation
treatments N rate (xy) amount (x) N rate (x,) it (%) N rate (xj) amount () N rate (xj) it (%)
.hm?) Aanou -hmr 2 .pm?3 amnount(x;
/(kg-hm?) Jmm /(kg-hm? mm /(kg-hm?) Jmm
1 1 1 122.8 192 122.8 192 122.8 192
2 1 1 122.8 64 122.8 64 122.8 64
3 -1 1 67.6 192 67.6 192 67.6 192
4 -1 -1 67.6 64 67.6 64 67.6 64
5 -1.41421 0 56.2 128 56.2 128 56.2 128
6 1.41421 0 134.2 128 134.2 128 134.2 128
7 0 141421 95.2 37.52 95.2 37.52 95.2 37.52
8 0 141421 95.2 218.48 95.2 218.48 95.2 218.48
9 0 0 95.2 128 95.2 128 95.2 128
10 0 0 95.2 128 95.2 128 95.2 128
11 0 0 95.2 128 95.2 128 95.2 128
12 0 0 95.2 128 95.2 128 95.2 128
13 0 0 95.2 128 95.2 128 95.2 128
1.3 MEBIRTTE (mm); AW S E B At Y 0~ 90 em +JZ A filiK &t
131 ffEr=id, TEMAE T AR ARS8k (mm); WUE SV EY) /K 73 F I3 (kg - mm?) ;

7 TR P B DU/ SO 5

1.3.2 K 70 Fll H ¢ 2K (Water use efficiency,
WUE) ., R A, o TR RSB, 78
K AT  ET=FAW,  JETK I3 H AR
T WUE=Y/ET,, 2Urb . R B Ac NI K &

y AR (kg-hm?); ETa A EY) SEBr 25 1 fE
(mm),
14 BIESWHZE

K Sigmaplot 10.0 B AEIEF TEE 34T
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N K SRR TR E, B9 30, A AE
2 U AR RN A - 3 Ry S A e
TEi A =l 56.2~ 95.2 kg-hm? {8 il P & . 2% 1F
A2, BT 95.2 kg- hm? P= g KR B i U
£ 56.2~ 134.2 kg- hm2 S Bl P, CFl 75 =0A 46 7~

B AR 5 0.57%, H FEFI -2 9.28%,
A7 £ 1 7K 43R DR P I 350 o < 3 b =
177 SR K B 37.52~ 160.00 mm i Bl P 2
FIEAE, BT 160.00 mm A 46 7= &1 KA
i, WEsKHEHAE 37.52~ 160.00 mm I B Y, CH 75
ALt AR 3475 1.86%, tb FEFI -3
9.02%, HtAl WL, 5 CRl ML= A0, ARl JC
W 2E 5 FEF W25 AR

x2 RAEFEKSFARNK REAEMNEAGE
Table 2 Cotton yield, WUE and factor in the regression equation under different furrow irrigation

WiH Item VM7 Patterns [m] 05 Ry, x- WA, x- HE/K H)Regression equation  F{l Fvalue i B4 2
reE AFI v =1064.1+15.6x;+14.5x,0.03x;*0.02x,>0.02x;* x, 22.49™ 0.95
CFl y =-125.5+45.2x,+14.9x,-0.2x,*>0.03x,-0.02x:* X 54.63™ 0.94
FEFI v =-279.4+41.5x,+16.8x,-0.2x,%1-0.03x,>-0.02x,* x, 25.36" 0.98
WUE AFI y =70.5+0.2x,-0.5x-0.0008 x,%0.001 x,~0.001 x;,* x, 98.63™ 0.95
CFl y=71.2+0.3x;-0.3x-0.002x,%0.0003x,-0.0004x,* X, 58.37" 0.92
FEFI v =66.8+0.266 x;-0.5x-0.002x,%0.001 x,2 -0.0004 x,* x, 47.55™ 0.97

T AFL: A28 FE VA L I Alternative furrow irrigation; CF: % MiL74#E Conventional furrow irrigation; FEFI: [ 5 & 47 8%

Fixed every-other furrow irrigation. T [7] The same below.
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Fig. 1 Regulation effects of water and nitrogen on cotton yleld under different furrow irrigation
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Table 3 Analysis on single-factor of water and nitrogen on cotton yield under different furrow irrigation

oz 0300\
0.5

W7 ,f( B

0.5
i Codc ofwatu

AR SE -14142  -1.2071 -1 -0.5 0 0.5 1 1.2071 1.4142
s AFI 343445 348799 3538.18 364555 373342 3801.77 3850.60 3865.12 3876.28
N Rate  CFl 3393.12 3475.03 354954 369894 380521 3868.38 3888.42 3884.09 3872.37

FEFI 3095.75 317726 3250.90 3396.21 3495.61 3549.11 3556.71 354641 3528.24
#EKE AR 3032.29 3160.29 3279.60 3531.82 373342 3884.37 3984.69 401141 4029.44
Irrigation  CFI 3150.16 327321 3386.96 3623.21 380521 393298 400650 4021.07 4026.33
amount  FEFI 2854.84 297425 3084.90 3315.83 349561 3624.24 370171 3718.82 3727.15
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£ WUE 97K | ZIRFE RN 3 A K i K TR
B, 3 40, ME WUE (R R R 7300
R .3 Fh 5 AR AR 56.2~ 122.8 kg-hm? {5
I 5 W3 IEAHOG, & T 122.8 kg -hm? fif

ARG RE AFT

R CFI

WUE ZE b AN B i ; it U 7 56.2~ 134.2 kg - hm
T A, CFI 75 =X WUE Il AR AL 225 A B
CHl 753X WUE . FEFI 415 9.26%, #i4£ WUE
7K J3 BR300 - 7K E7E 37.52~ 160.00 mm
i, 3 Fh 7 AR AE WUE 53K 514 58 5538 17 A1
X, BT 160.00 mm B 3 Fl5 = WUE 254k A BH
i ;CFl 5 AF # b WUE 2 350N, F¥ T
FEFI 8.76%.
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Fig. 2 Regulation effects of water and nitrogen on WUE under different furrow irrigation
x4 FREGERNBLASF AR K REEFHELDH
Table 4 Effect of single-factor of water and nitrogen on cotton WUE under different furrow irrigation
A TS -1.4142 -1.2071 -1 -0.5 0 0.5 1 1.2071 1.4142
it R AH 11.18 11.30 11.42 11.71 12.01 12.30 12.60 12.72 12.84
N Rate CH 10.89 11.25 11.57 12.18 1255 12.68 12.58 12.46 1231
FEFI 10.46 10.77 11.04 11.55 11.84 11.93 11.79 11.68 11.52
HE/K & AH 13.18 13.08 12.95 1255 12.01 11.32 10.49 10.10 9.69
Irrigation CH 13.95 13.82 13.67 13.19 1255 11.74 10.78 10.33 9.86
amount FEFI 12.43 12.47 12.47 12.29 11.84 11.14 10.18 9.70 9.18

23 WBEFEK BMARENK BRETER

WRHE IR IR 28 S BTl N7 A B AR I R
W BERE A A BT i Ak AL L& %, LA
Fi 48 77 B =3600.00 kg -hm2, 7K 43 F1) FH &% %
(WUE) =9 kg-mm™* Jy HAR , 43 5 EE S AR T
MK B AR AR TR, ST R K
SRR S WA 5, XA T Rk AT A i
[ B A2 LA A JIT s 1 it L « 38 T Y
W H 84.5~112.7 kg-hm?2, & FLIEHE Jy 94.0~
110.5 kg-hm?, [# % F& VA3 4 101.1~ 113.4 kg-
hm2, T (] B 2 A B AR RE K EESR 7K VR
PAE AR T & PORBE = A AR [ B EL, PR 5 AR A

SEBRA H B AR EEBUK R B

3 Zib5iti

FET K FERE SRR v, R K RS B R AR
IK A3 RS F HZEsE 0 2 B A6 AZ 7K 53 7™ 2 i
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SEAAMH] T AL B R A PR AL
K RSOV R, BT FEFL 35850 i & K
OYAANYS), SEMRAR K WOR 325315 i
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Table 5 Regression analysis of cotton water and nitrogen coupling effect under furrow irrigation

gE] T [SES FEIE PRt 9500 {53 K A H & Applied
Item Patterns Factor Mean  Standard error 95% onfidenceintervals water and nitrogen amount
AFl  xi/(kg-hm?) 0.19 0.29 -0.39~0.76 84.50~ 116.20
e x/mm 0.93 0.15 0.64~1.22 210.80~ 257.80
Lint Cotﬁ nyield CH  x/(kg-hm?) 0.27 0.29 -0.29~0.839 87.31~118.19
y=3600 kg-hm? xJmm 0.79 0.19 041~ 1.17 154.50~ 202.75
- FEF  x/(kghm?) 0.48 0.27 -0.04~ 1.00 94.01~ 122.69
x/mm 0.88 0.17 0.54~1.21 162.75~ 205.57
ARl x/(kg-hm?) 0.66 0.30 0.08~1.238 82.50~ 112.70
xJ/mm -1.08 0.16 -1.40~-0.77 76.30~ 133.00
KGRI HRCR CFl  x/(kg-hm?) 0.55 0.32 -0.07~1.17 79.90~ 110.502
WUE=9 kg-mm? xJ/mm -1.24 0.08 -1.39~-1.09 71.60~ 119.70
FEFl  xi/(kg-hm?) 0.97 0.23 0.51~1.42 82.60~ 113.40
xJmm 1.25 0.09 -1.43~-1.07 67.00~ 115.00

e, MR AR B I, (BB E R K e A
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A, B AR % T T, SR AR AL AR B BRI
MAAEFERT ™ i AR 720 A AE A LI T 22—
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7t A VRE 7K e il G e T T S R o (L R
T 95.2 kg-hm2 ISR BRI, | 1 7E 2
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