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Table 1  Soil physical and chemical properties in pot experiment

IR TR WRSKE  MER AR oH 10
(kgh) Ks(mmd') (mgkg")  (mgkg?)

E[ 3N 1.42 356 2.49 40.23 7.60
Bkt 340 259 3.50 62.82 8.12
Rkt 6.24 356 2.15 56.84 8.66
EEHLLE 938 233 0.11 54.80 9.54

1.2 iRXE8I&t
ASCKIERZ R WA, WE 3 HE 4 KF, H
H) “37 JEFRK . EAER 3 AR, B WL N,
S Fon, HANRREE 4K, D8N ERE
(WO0: 1575 m¥hm?, W1: 2 100 m*hm?. W2: 2 625

m*hm?. W3: 3 150 m*/hm?) , JitiZti % & (NO: 0 kg/hm®.
N1: 150 kg/hm?. N2: 300 kg/hm®. N3: 450 kg/hm?) ,
+EEE S (S0: ekt S1: B bt S2:9
b+, S3: EEHML) , It 14 duHE, F4
W ES 3 K. AR REIT L 2.

%2 aHRB T ERH

Table 2 Design of potted experiment scheme

R e LREE i HEKES
kel (kg hm™) (m®*hm?)
1 NOSOWO0 ElE 0 1575
2 NOS2W2 LR A 0 2625
3 N1S2W2 R A 150 2625
4 N2SOW2 ElE 300 2625
5 N2S1W2 BEHRME 300 2625
6 N2S2W2 R A 300 2625
7 N2S3W2 HEH+ 300 2625
8 N2S2W0 B 300 1575
9 N2S2w1 g Rkt 300 2100
10 N2S2W3 g Rkt 300 3150
1 N3S2W2 R At 450 2625
12 N1S1W2 BEH+ 150 2625
13 N1Ss2w1 R 150 2100
14 N2S1W1 Bt 300 2100

TRI6 H EWE K I B RK, T SO R i
V. 200%UIE (N46%) 1ENIEAE, H4 80%H B
JE, A4 HYHEEIE 16 X, BIEEEKEAN . i
B AR 43 1A 105, 45 kg/hm?. B EIE ) B2 AN
AR T WK 3.

k3 MEAF AR T AR AR, TR

Table 3 The irrigation and fertilization scheme of drip irrigation under mulch for cotton during growth period

KR (m®hm?)

WRE (kg hm?)

i) H WiBsR (kghm?)  HsHR (kg hm?)
WO w1 W2 W3 NO N1 N2 N3
1 0526 45 60 75 90 0 0 0 0 0 0
2 0603 67.5 90 1125 135 0 5 10 15 3 1.125
3 0610 67.5 90 1125 135 0 6.25 125 18.75 6 2.25
4 0617 67.5 90 112.5 135 0 6.25 125 18.75 6 2.25
5 0625 90 120 150 180 0 10 20 30 6 2.25
6 0630 90 120 150 180 0 10 20 30 6 2.25
7 0705 90 120 150 180 0 10 20 30 6 225
8 0710 90 120 150 180 0 10 20 30 6 2.25
9 0715 1125 150 187.5 225 0 12.5 25 375 9 45
10 0720 112.5 150 187.5 225 0 125 25 375 9 45
11 0725 1125 150 187.5 225 0 12.5 25 375 9 45
12 0730 1125 150 187.5 225 0 12.5 25 375 9 45
13 0804 1125 150 1875 225 0 10 20 30 9 45
14 0809 90 120 150 180 0 10 20 30 6 2.25
15 0814 90 120 150 180 0 10 20 30 6 2.25
16 0819 90 120 150 180 0 625 125 18.75 6 225
17 0826 67.5 90 1125 135 0 6.25 125 18.75 3 1.125
18 0902 67.5 90 1125 135 0 0 0 0 0 0
Bt 1575 2100 2625 3150 0 150 300 450 105 45

RIE T 74 22 8 TR b B X AR SR A TR E
FE ST R AR, EERT N
0.75 m>0.55 m>0.45 m. /AP, MmRE  AEE 7886, T 2020 44 A 18 H#EF, 9 H 25 H
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Fig.1 Cotton planting and drip irrigation belt layout
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N2S3W2 4bFi 57 131.38%. 39.06%. N2S2W2 AbHE ()
PR LA %I T N1S2W1 Ab3 . fE3 N1S1W2 Ab 7
kKR 22 LA 350K, N2S3W2 Ab3 % FE br
PN, 355y HIAE 7 125.82%. 41.81%. 119.21%.

TR TT AL, 7K R AR B RONEXS AR AL AR K PRI FE 0 4L
Ry FELIAE T EEER DU 25 0F T, B K&
At U A A T RAE A K

k4 FI. AT, ZHA LA
Table 4 Cotton plant height. stem diameter and LAl in bud and flowering stage

FkEilem ZH/mm LAI
posE|

W (70d) el @’rdd 7o d) e @87 dd HH od e 87 d>
NOSOWO0 51.0044.58 ab 55.6744.36 ab 6.4340.04 a 6.8140.12a 5.4040.26 a 6.4040.19 abc
NOS2W2 29.3342.55 de 46.00+3.87 bc 3.9540.35¢ 54140.31a 2.0040.14c 4.3040.22 abc
N1S2wW2 31.00+1.65 cde 51.3324.34 abc 4.8540.39 abc 6.4740.08 a 2.60+0.13 bc 5.7940.26 abc
N2S0W2 43.6743.06 ab 48.6743.73 abc 5.1540.44 abc 5.674.49a 3.0740.20 bc 5.4540.25 abc
N2S1W2 46.67+2.68 bc 51.67+3.08 bc 5.9140.18 ab 6.5940.48 a 4.6840.34 ab 6.1240.21 abc
N2S2W2 28.83+1.25 de 47.00+2.08 bc 4.3440.02 be 5574).53a 1.6740.19¢ 4.1540.22 abc
N2S3W2 20.1742.01 bed 29.6743.05 bc 4.2540.39 be 4.7620.05 a 1.3740.20 be 3.0240.12 ¢
N2S2W0 30.6744.04 cde 45.3323.21 bc 4.3140.43 bc 5.07#.31a 1.7540.16 ¢ 3.7320.19 abc
N2S2W1 31.1742.36 cde 50.835.20 abc 4.2940.51 bc 6.0140.14a 2.4420.15 be 3.4620.18 bc
N2S2W3 26.6512.84 e 43.0044.09 ¢ 3.9140.32 ¢ 5.8740.43a 1.3640.08 ¢ 3.4610.11¢c
N3S2wW2 19.67#.00 e 36.6743.51 ¢ 3.8540.17¢c 5.1240.25a 1.09#0.17 ¢ 3.19230.16 bc
N1S1W2 59.3315.51 a 67.0045.24 a 6.4910.25a 6.7540.55a 5.9410.24 a 6.6230.22 ab
N1S2wW1 27.3332.52 de 47.00%2.65 bc 5.1540.23 ¢ 5.2240.48a 1424021 c 4.5320.19 abc
N2S1W1 49.33+2.47 ab 60.0024.36 ab 5.8940.37 ab 6.8740.24 a 4.7740.35 be 7.2040.28 a

AR S AT B BUE R E TR R R AR B A 22 S 2 (P<0.05) .

M2 5 AN, WOKE. fEE. HIESEHERN
RLAERES TS R EM SRR 20
LAl iR EE M (P<0.01) . #/KEM LSS
22 AT F AR AR iR A A 25 52 (P<0.01) 5 X
MAEZEM . LA FIAZ EAR A B2 . /K AN R
M BAEH M 3 MAFAR R H T, Mfetkmm. 2
FLL LAL S30E 52 5000
&5 TRAEZAREARS . ZH., LA AR E I FHHSH
Table 5 Significance analysis of interaction among cotton plant

height. stem diamete. LAI under different treatments

et 3 EXI LAI
W EE3 *k *k

N EE3 *k *k

S sk sk sk
W>N ns ns ns
W>S Hok ns ns
N>S *k *k sk
WN>S ns ns ns

o FRIRAHRIEL B BT (P<0.05) , o omAH Rk S H
BEKF (P<0.0D) , “ns"FRARE.

22 WTEEEHABEE (T) « BRAEEE (P)
MEFLEE (G,) RITiLis

RIS AR SLEURE 5 Ik, 3 ERIERE A (7 H 14
H) AERRTHI(7 H 29 HD e+ H#1 (8 H5 HD .
)G (8 A 15 HD) « M2 (9 A 14 H) BUEE.
F A B A F I AN AR B A R R WA 2 o
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Fig.2 Change characteristics of transpiration rate of cotton under different treatments during growth period
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Fig.3 Change characteristics of net photosynthetic rate of cotton under different treatments during growth period
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Fig.4 Change characteristics of stomatalconductance of cotton under different treatments during growth period
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R 6 MTLARIBRE
Table 6 The statistical analysis of cotton T,

. e/ ME/ =oN:l T/ SEYME Nk -
EEW GitE " S BRAKCY
(mmol m2s™t) (mmol m?s™t) (mmol m?s™1) bRz (mmol m?st) 2 bt RREM
A Fi A 2.59 13.93 9.04 0.303 16 7.72 2778 0.307
TEFERTH 13.95 4.84 7.98 0.207 43 361 1.901 0.238
WHEM 84 10.37 2.45 7.12 0.224 76 424 2.060 0.289
el 8.11 2.61 6.13 0.163 92 2.26 1.502 0.245
R 3.52 1.32 2.39 0.055 90 0.26 0.513 0.215
T ARE A RE
Table 7 The statistical analysis of cotton P,
e/ MES ISONIET FYMES FHME JiEl s
EHH GiitE RfEZE S AR A Cv
A (umol m2s™) (umol m?s™) (umol m2s™) PR 7 (umol m2s?) 2 itk RRRN
b d | 11.17 19.88 16.99 0.202 03 3.43 1.852 0.109
TEFERTHA 22.68 437 12.61 057814 28.08 5.299 0.420
WG 84 23.12 8.47 1851 0.293 72 7.25 2.692 0.145
SR 24.16 8.32 17.67 0.407 58 13.95 3.736 0.211
TR 12.38 213 5.55 0.239 86 4.83 2.198 0.396
%8 MuAILFE
Table 8 The statistical analysis of cotton G
e/ MEL AL TS FHMHE Jj %l _
EEN Gite N S AR FEAM Ov
T (mol m?2s™) (mol m?2s™) (mol m?st) FRifEiR % (mol m?s?) 2 L REH
pas el 0.16 0.39 0.289 0.005 24 0.002 0.045 0.155
TEIE T 0.67 0.13 0.285 0.012 12 0.012 0.110 0.384
T3 J5 84 0.32 0.14 0.254 0.004 15 0.001 0.032 0.125
ESZR] 0.47 0.11 0.252 0.006 19 0.003 0.055 0.217
R 0.21 0.06 0.134 0.003 80 0.001 0.032 0.235
k9 FRAEAREEERE, LILFE. 2.3 AEIAIEIHRIETE. KO FAMERARREE
ik A R LR F A F= TR
Table 9  Significance analysis of interaction among 3 10 T4, #EEKE. EE. HES I EXN

cotton T,, G, P, under different treatments
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Table 10 Cotton ET. yield and WUE. PFP

pusay ECTERRY (D BRIEY FEKEmm PERS (kghm?) KRR, (kg hmZmm™ GRS (kg kgD

NOSOWO0 5.14 471 154.851i 473475e 30.58

NOS2wW2 5.00 4.00 261.05c¢ 3908.40 f 14.97 -
N1S2wW2 5.29 4.57 257.71 ef 4713.75¢e 18.29 31.43
N2S0wW2 5.86 452 257.33 f 5167.05¢ 20.11 17.22
N2S1W2 7.00 4.50 263.66 b 6151.8b 23.33 20.51
N2S2wW2 471 3.84 259.24 de 3536.70 ¢ 13.64 11.79
N2S3W2 4.00 4.60 263.47b 3137.40i 11.91 10.46
N2S2wW0 3.00 419 153.97 i 2457.15k 15.96 8.19
N2S2wW1 443 3.28 208.18 gh 2833.65j 13.61 9.45
N2S2W3 6.29 3.94 312.89a 4840.95d 15.47 16.14
N3S2w2 471 3.52 265D 3245.25h 12.25 721
N1S1wW2 5.57 6.14 260.57 cd 6683.55a 25.65 44.56
N1S2w1 3.33 434 209.09 g 2823.45]j 13.50 18.82
N2S1W1 3.86 4.79 207.15h 3607.20¢9 17.41 12.02
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Table 11  Significance analysis of interaction among cotton yield.
water consumption. WUE. PFP under different treatments
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Table 12 Correlation and path analysis of cotton yield with soil water, nitrogen and salt
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Improving Soil Water and Nitrogen Management to Facilitate Growth and
Water-nitrogen Use Efficiency of Cotton in Saline-alkali Soils
WANG Peihua, SHI Wenjuan*, ZHANG Yanchao
(State Key Laboratory of Eco-hyraulics in Northwest Arid Region of China, Xi’an University of Technology, Xi’an 710048, China)

Abstract: [ Objective] Soil salinity is an abiotic stress faced by agricultural production in many countries.
Improving agronomic practices to alleviate the detrimental effect of soil salinity is essential to sustaining crop
production in salt-affected areas. This paper aims to study the combined effect of soil water, nitrogen and salt content
on physiological and ecological indexes as well as yield of cotton under mulched drip irrigation in saline-alkali soils.
[ Method] The study was based on pot experiment. It consisted of four irrigation amounts: 1 575 (W0), 2 100 (W1),
2 625 (W2) and 3 150 m*hm? (W3); four nitrogen fertilizations: 0 (NO), 150 (N1), 300 (N2) and 450 kg/hm? (N3),
and four salt stress treatments: non-salinity (S0), light salinity (S1), moderate salinity (S2) and heavy salinity (S3).
All pots were irrigated by mulched irrigation and for each pot, we measured the growth, water-nitrogen utilization
efficiency of the cotton. [ Result] Change in irrigation amount, nitrogen application and soil salinity had a significant
impact on plant height, stem diameter, LAI, P,, T,and G (P<0.05). When soil nitrogen application, soil salinity and
irrigation amount were the same, increase in soil water or nitrogen content boosted plant height, stem diameter, LAI
and cotton yield significantly. When soil irrigation amount and nitrogen application were the same, there was a
threshold soil salt content beyond which the effect of soil salinity on cotton growth ushered in. Interaction analysis
showed that soil water, nitrogen and salt content had a combined significant effect on growth index, yield, WUE and
PFP of the cotton (P<0.01). Among all treatments, N1+S1+W2 gave the highest yield, WUE and PFP, while
N2+S2+W0 was the worst, with its yield, WUE and PFP reducing by 172.01%, 60.71% and 444.08%, respectively,
compared to CK (without salinity). The yield of N2+S2+W3 was 71.46% higher than that of N1+S2+W1. That is, when
soil salinization was high, increasing irrigation amount and nitrogen application could offset the detrimental impact of
soil salinity and increased cotton yield. Path analysis showed that irrigation amount and soil salt content had the most
positive and negative effect on cotton yield, respectively. [Conclusion] For the slightly salinized soil, irrigating 2 625
kg/hm? of water coupled with 150 kg/hm? of nitrogen fertilization was effective to alleviate the effect of soil salinity,
while for the severely salinized soils, irrigating 3 125 kg/hm? of water combined with 300 kg/hm® of nitrogen
fertilization worked better to ameliorate the effect of soil salinization and maximize cotton yield.
Key words: cotton; saline-alkali land; mulch drip irrigation; growth target; yield
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