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PeREAE RO A B I ERX g g el R, R
B AEREWRPE T A 0~80 ecm 1 )E AR R 2k
LB TARE, 2R E R K SRR R,
TRV E R AT REBE G I T KA T A
R IR A N, AR R AHESE AL B Ik
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1.1 #ARXER

RIGT 2021 4 4—10 A 7EHrsEe = M —
I 7K S+ F ) E B R B it i3 4T (81°17756.52"E,
40°32'36.90"N, ###k 1014 m) o iZuhfr T3 B A
TR 1P SR STE B P X PN, a6 X P i A i
KB Foe s Ux, FREHEARNER, 2R
AEER, TRAW, e, EKkRE, BRIRZE
K. Z AT HRIRAE 11.3 °C, R 3 450~4 432 C,
RIGHONRD L, TSN RIF, MR KERK
T 3m, ZXERTEFEE, LolovaigEcol, K
B Hh T LAY S HONAR 1, R R E PR
35T b A bR UE o

k1 2R AMELK
Table 1 Basic physical parameters of soil

LElem  Ekiv  BRU%  WRi%  THEFRME EC/(mS em™)

WAE KR (em® em®)  HIEEKZI(em® em®) TR E(g em®)

0~20 0.37 17.05 82.58 (g 3.33
20~40 0.2 12.95 86.85 5iee 3.77
40~60 0 5.06 94.94 WsEL 3.46
60~80 0.24 19.17 80.59 g 3.38
80~100 0.26 20.63 79.11 b gt 2.9

0.24 0.17 1.63
0.26 0.17 1.60
0.27 0.18 1.58
0.28 0.21 1.57
0.29 0.19 1.54

1.2 RBE&It

R AEAE F B AR (OO A /K HE (D)
2 Pl KA ERHER, Horp C BT B AT 1 AR
SEO, WEWLEACN 180 mm; D MR CAIEFN AT TS
BT R, SR St i E Oy AT I A i O
ERHERE, WEWEEAUN C AEE 50% (90 mm) , Tk
FIAT 3 d KGR . BFREERAXEFTIA R E
3 AMNHEAIKN, REAE B39 30 mm (W1) | 37.5
mm (W2) . 45 mm (W3) , FLi&E 6 M, X
SRR, 5 1L EBRH N6 H 13 H, I (6
H 4—31 H) MW (7 H1H—8 H 19 H) #
KA )9 10d F1 7 d, A= B HIFEREK 10 &, #
JE L IRE H A8 H 19 H. AN E 3 M E
5, 318 AKX, DNXHEFA 70 m?, AHAR/NX Al
BRRE, BARK O EBIE IR R xR
X BT H AR (R2) .
1.3 MEHFXSREHEK

RIG PR LAy “Ae 1137, fifeT 4 H
9 H#&Fk, 7 H 27 HFTT, 10 H 13 HY3k, A&

FRIBFKEN 75.8 mm. REKHHUERARFEAE S,
15 3 57 6 AT e Al v =X (B 1, 47 8E (66+10)
cm, IEFREE AN 24 Fikkihm®. RGN HK (5
RN 218 g/L) , JKERENEKE, AR RER
HUCA BRI ARG A, TRETT O N R
Fr A, KN 16, SR 2.2 Lih, ik
[HFE 30 cm. FEMHETIHEAHE G (0 (N) 0 (P0s) -
w (K,0) 418 : 16 : 15) 1200 kg/hm?, =& #AFLHH
KRR L FIIE (0 (N) & o (P0s) o (KO)
91812 1 13) 1200 kg/hm?, 15t A% 2545 35 4% 24
KR EAEMEAT -
) 2 Kbkt
Table 2 Experimental design

AL KK A E Hmm HEZKE Biimm
N w1 90 30
1 7) e
> w2 90 375
w3 90 45
w1 180 30
HRRE
o) W2 180 375
w3 180 45

A A s 3
SRS IR \\s SRS ke
Q N ~.
iz 3 =10~ 66 10~ £ AR e 33 KO
A2 | 1 71 N A7
‘ < 228 s cm L

B 1 AREAE 7 XA DR LT ER

Fig.1 Cotton planting pattern and soil sampling sites
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R IR AR B BRI E o TR GEIK AT
KB B BAE AR A, B A B MR g AT
THRERT N JEG . REATEERR 4 4 (B D,
HUREVR FE 4354 0~10. 10~20. 20~30. 30~40. 40~60.
60~80. 80~100 cm, 43#lft3% 10. 20. 30. 40. 60.
80. 100 cm Ak 36 45

MRTERE/KE (ET,, mm) RAKE T AT
T, HEACA:

ET.=1+P+U-Re-H+(Wp -W,), (D
A | ONEEKE (mm) 3 P OAMKE (mm) ; U
R KANA B Cmm) 5 23R8 X R K BE R R
nZBEANTE: Re AMBRARE (mm) , R56 X A
I, LAV, HAEBREWEDN, MRy T
N 0; H NFEEBRE (mm) , 5715 AR
FE7KHT 80 cm RN LA E/KE (mm) +#E/KE
KR (mm) -HERKE (mm) P we, w4
S BT EART S BOR AR T3 g K& (mm) .
142 £33 45%%

TS R R SR A RAE, R 7 A 14
PR W AR ORRE, FREGE 1 mm FiiR) R 20 g
F=#Mid, oA 100 mL &K, $R%% 10 min, &
& 15 min JEHIEAGEIE, HItoKREN A 151
T HEKIR . ] DDSJ-308A B! ( iR HL) (N
HL 3 R IR PR 5 ECrse MR FITH AN

S = (ECy-ECy) /EC(><100%, (2)
s S AMERE (%) 3 ECo N LIENILHHE TR
(mS/cm) ; ECy 5 H AT B -4 HL 5 % (mS/em) o

2 S>0 i, FonHIEMLER; 4 S<0 B, FontiE
M M S=0mf, HIEMEESEEMES, ik
Pt i
143 £ KK F 44

MABLEHENTE BT U6, AR/ X A 347 0 A ]
ITRFRIC 3 BRARAE, 4 10 KIE 1 bk FIZEH .
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PEEURE, TG EERENLIESE 6 PRA RN, 1%
2K EAVARBE S B A o E R, 2 TR
A 105 ‘CIRIELAE 7T 30 min, SRJG1E 75 C 44 Mt
T e R 5 T

1.4.4 = Fa K5 H) B 2%

{5 1EE K G TEMRAENT 2 S 0% 477>,
1E2/INX BEN kL 2.2852.93 m K/NIRE T, FREE &
MR, o B8 &bk AR RES
BRI, SRR 0.75 5 A B e
21, WUEgr (kg/m®) fIWUE, (kg/m®) 5= A:

WUEgr=0.1y/ET,, 3
WUE,=0.1y/1, (4)
Ky kRSB (kg/hm?) 3 ET, kR HES F
PIIRIREZKE (mm) 5 | A 6 3 PR ek FE ) S8 7K
B (mm) 5 0.1 NS R%.
1.5 MBS

KR GEiH At SPSS 17.0 HEAT R 6 B UK & 7
ZoyHT, FEIEH LSD X 55 R0 AL B F) 22 S ik AT 2
FEE (P<0.05) , KX Excel 2010. AutoCAD 2014
LRAFHAT T E R
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2.1 EEHT IS KETEHE
2.1.1 TR A EARE XAAR @ L8 5K R 69306
AFFRERS I HAEAE B AN 0~100 em f3gK
RN 2 R B EREER N, C AbF+
B KR IR E IS, 1 D ALEE 2 e N5 v
ffath ., A E ] 0~80 cm L EVRSE D kbFE -+ 5
KEREFEmT CabF, H 40~60 cm kbZESFEK, 1M
80~100 cm -+ J22 H I35 /KRN A C AbHE>D b .
2 &R AR B 1 0~100 om 2 P54 K R a4k
SEIRN, TR IR, kU SO TN Y
., DAL 40~60 cm 2 i S KR A
Fli K, N 14.92%, 15742 B B SE /N IR,
FEM: 2L SR N A BN, C Ab3E 40~80 cm )=
P38 I B KT AR BN, 2R 2R )
BN, WAOT 1.81%.

TR KA/ %
0 2 4 6 8 10 12 14 16 18

+ZIRE /em
[e2] S N
o o o

(o]
o

100 - i
(b)



EkE A A ANIEIEWL ] 0 e SR FH K 3R 00 A S AR AR (K

e kAR %
0 2 4 6 8 10 12 14 16 18
0 ——
20
§ 10
4
i
%
IX 60
_H
g0 L %{Efﬁi\:
—A—D
—ec
100

(c) e8I

LI A KA/ %
0 2 4 6 8 10 12 14 16 18
0 T T T T T T T T \
20
5
@40 I
ISy
¥ 60 |
H
o | RS
—&—D
——C
100 t
(d) m-Z3

B 2 REAER KT 6 2K E T

Fig.2 Variation characteristics of soil moisture content under different spring irrigation modes

2.1.2 RREEKZFATAZE LI 5K EGF 0

Bl 3 NS HEK AL BRAEAN A AR B L 48 5 7K A
maAiE. ME 3 LA, 0~100 cm + )2 F#+
158 B 7K ZEHE AR AR A B4 D ot VR 7K s B A 3G i T G
B = JZ2 R B B3 0 B2 S s hn S ek R iE A . KA FE
Bt 0~60 cm )2 LIS K ER IR I 9 7K E A
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Fig.3 Variation characteristics of soil moisture content underdifferent irrigation quotas

22 £ EHTIEE S TIHHE
2.2.1 KR AEA XS LR Rk R

# 3 NANEFFER L 0~100 cm + )2 3
% 3 Al%0, T4 D 4B 0~60 cm &F L ZE LIS
FRHE AT C LB, 0~100 cm L2 PR S%
AHZE 21.97%. 75 BATEE A D 402 0~100 cm &%+ )2
L R BRSNS, SR R R AAE

40 cm 2L F, H 20~40 cm + 2 252 B KT 0~20
cm 12, 40 cm LU R EENERBCAHES; 0~100 cm
+ 2 IRk R EDIRAS, B ] 0~100 cm
FREL 3514 2.09%F1 2.70%. C 4LF 0~100 cm %+
EYIRIAME:, EAMEA I 0~100 cm 1211
Jii 28253 51 14.29%F1 7.86%, 1644 W5 JIHH EL i
R T 6.43%. AN LW, CAEEKE 0~20
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cm T ZARIAM IR, 20 cm ULR LR N 2 B
BUERRES, EREREEEAKT D 42, Uil C &b
PG HH 438 30 40 Rk e R T D Ak,
%3 TR AR LEME E
Table 3  Soil desalination rate under
different spring irrigation methods

i + 3% I 5 2 JBE & 21%

B REEem (mS em™) = ey iam
0~20 3.36 -6.28 -4.56 -7.14

20~40 3.50 -9.40 -12.93 -19.80

D 40~60 3.72 3.52 0.71 -14.64
60~100 3.39 6.55 7.84 -3.51

0~100 3.46 -2.09 -2.70 -10.94

0~20 217 12.32 9.83 9.36

20~40 222 7.12 3.82 -9.19

C 40~60 3.30 16.62 14.33 -3.45
60~100 341 19.09 6.10 -8.07

0~100 2.70 14.29 7.86 -2.57

222 RREEKR A LEE S H AR
M2 4 750, T W1 4bFE 0~20 cm A1 0~100 cm
TR LR AR N T W2, W3 LB, {H W2,
W3 4bFE 0~100 cm /2 P SR ZRIR/N. [l
FHAE ML, W1 #EKAEEE 0~100 cm LEHFE
FREEHGIN, 1 W2, W3 403 0~100 cm 7 45 i Hh
BARRI SN hnmiEs . I W1 42 0~60
cm &L EXERIUNFEL; W2, W3 402 0~20.20~40 cm
TEBRIMEL . HEATER ], #E/K AL 0~100 cm
R T AR WG N, (HBEE HE K E B IG N, 3G
RIS o 2RI S S K AL B 4 B R AR AE
0~40 cm 12, W1, W2, W3 ALFEHEH 0~100 cm + )2
B S  IE h0 30.11%. 12.129%41 11.11%. $iRH7EA
I FEAT T, IR A AR MK 8 A 3,
J S ERRAE 1 N2 )5 0~100 om 4= gk AR AR L,
BEEHEACERIRIIG N, FRERFERE PR,
& 4 TREKZREIEB L E
Table 4 Soil desalination rate under different irrigation quotas

R ey
WA e Eﬂ)gr?zruﬁ * ) Hi%@z —EFF
0~20 2.57 -13.21 -34.77 -58.30

20~40 2.54 -12.87 -43.50 -40.54

w1 40~60 3.29 -2.03 -7.24 -22.97
60~100 3.25 3.67 5.45 -3.29

0~100 2.86 -5.80 -19.40 -30.11

0~20 2.70 2.25 6.45 -24.38

20~40 3.06 29.24 6.46 -6.38

W2 40~60 3.77 -9.77 -1.94 -5.66
60~100 3.51 7.48 -1.61 -11.80

0~100 3.19 7.07 2.99 -12.12

0~20 3.02 16.44 2.54 -4,51

20~40 2.99 7.70 9.04 -26.74

W3 40~60 3.47 0.83 10.22 -13.00
60~100 3.45 6.40 2.63 0.98

0~100 3.20 8.59 5.13 -11.11
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231 #Witthm b5 EA T

A [F) A A 2 B VR 7K 8 A% A I AR AR PR o A 22
24 B AR FR AN 4 s o bk s A ZEpH o
ETHREL, R RBEMRHA KA M EZER R, ik
VERNEZESH . BT A FFES M E L
L, FMRIET AR KIBb AR E S, BRI D
AL PRS- 30k iy A ZEAH 35 KT C AL B, 75 BARRAETT 46
BENPEE TR, ths A2 e, A
Kifi R i Kk #) 7 1.59 em/d A1 0.27 mm/d. ki 25
FH H 3538 R B K & 3G i 3ok, Horh w3 bz
PR i A ZE A B WL AR ER AR 3 N T 26.52% 1
17.92%. Fe& HARRAEE 24 KA B AR K R I 3EA T
WIAEIALLE A KA E, BRI UG & A K Es,
AR B AR 5L, R R 2R AR K RS
0.13~0.70 cm/d 1 0.03~0.07 mm/d, k2= FT T HT Ik
AFE, PO R S 32 B (A B 3

90
g0 | AbEE:
—6—DW1 —— DW2
0 r o pwa —x—cwi
60 [ —a—cw2 cw3
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e RE/d
(a) Pk
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8 L
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g
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ihIERE/d
(b) 254

B4 RRAETOMERSE L
Fig.4 Plant height and stem diameter of
cotton under different treatments
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AN A REAR X K E ok A T RAEA R AR E
BB TR R S 2R e AETEARE G
5 F7n. & ACPEARAE AR TR R A A I R
BEINREY, EY Wi, W3 AHE TR R E
BEER (P<0.05) , LR WIRIT: 2L R DA HEE
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IKE AN A B30, 248 DW3 AbH
TSR T &K, N 127599, % CW3. DW1
AEFRAYRIMEIN T 10.27%H0 61.31%. HiAe A FAEF B
BT E G L ES R, BERELE N
HERE, B b bR A i R R ZEAT ) 20 B B A
BN, MRS E A BT LR k.
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(c) FERIIMMAER 4R HLL

WA AR AR T AR R (5 LU R 10%; (R, fRfesas
BTV E, M AR eE, EEASE L
FHUGZHR N, o5 2SR 21 59.81%~64.71%; i
ANHEZHASE, 2 TCHEME KRN FIAE AR 2 2 s, i
o FZEF AR KRG AR, AR & LB s
FEE, B4R TYRER) 63.57%~69.72%.

o0 mobt IR A

80

RS

N

in 60

Bluig

N

% 20

0
DW1 Dw2 DwW3 CwWl Cw2 Cw3
QbR
(b) FWIRAES BT HLE

100 i m R e AETEBE
< 80|
N
60 |
Bl
X
& 40
i
o=

20

0 1 1 1

DW1 DW2 DW3 Ccwi cw2 Cws

AbEE
(d) mEZIRTE ST S

B5 RRXREREERTUREEEEE Sk
Fig.5 Dry matter accumulation amount and organ proportion of cotton under different treatments

24 WwILFTESKIF AR
AN FIAREE 7 B 5 7K G R CR QAR 5 Fiz .
REATH, [F—FRELCET, A FIREACE S E FE

IKEA RS, FRK R HE /K & B 1 I S0 ;

TE[F]— K E BRI [) 25 FE A B2 TR R /K R TG W
EE 2R FEERR (P<0.01) FIEE/K E 4 (P<0.01)
X R A W R, R S K E B A H
fEFIRE S (P<0.01) g2m | BbRE%L. TEM/KEHE
(D A¥E) Jr20F, FURRES BOBERE /K e A 3 I g 2
i, HZESRIEEZEKT, (HABN A REN LR E
ZSt. TEWMARE (CA4bH) MaUF, Mk B
B IR S8 BEE K R AL B i G n, W2, W3 b3 ]
FRR BRI A R TC R 5 5, (5 W3 b ks
oM s i B3 T WL A B AR 30 (P<0.01)
FHEKERT (P<0.01) XAFHRr= B A BEL M, FHE

B REK e A 22 HAE R % (P<0.01) M T
PR H . KA Bl FE A e B 3G N A, i B
E RS KCE A R T RS R, DWL Ab3
e~ B RAE, 4 5 137.44 kg/hm?, 5 DW1 AbFHAH
EL, DW3 A ¥ 5 CW1L AbHE (7= 24 Bilde i 1 31.13%
A 14.19%. TER—HEAEB T, FM=ERI N C
WFESD bFE. FRERI (P<0.01) X} WUE, A &3
SO o BT HEZK B IR AR AR I3 7 RS A R, WUE,
B /K 2 A ko, C ACEER WUE, B B T
D AbFE. FHEMHK (P<0.01) FIEEKEH (P<0.05)
BI%t WUEgr A 35 8201 . WUEgr BEI#E/K 52 4R 15 n
s m, FHFEEKES T, C A WUEer KT D
AbEE, PR RER S S K E HIANE, X WUEgr
=AU LS N
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& 5 INRIAIET 494840 = E A2 KA R

Table 5 Seed cotton yield and water use efficiency under different treatments

BRI KEH FKEmm R A g KRR R (kg hm™?) K%  WUE/(kg m™) WUEgr/(kg m™)

wi 490.56¢ 3.76¢ 5.820 5137.44c 44.34ab 1.71abc 1.05b
D w2 542.84b 4.68b 5.65b 5 789.95¢ 44,58ab 1.54bc 1.07b
w3 576.58a 6.71a 6.24ab 6 736.92ab 45.07a 1.50¢ 1.17ab
wi 490.68¢c 4.84b 5.87b 5 879.20bc 42.98ab 1.96a 1.20ab
C w2 569.99b 6.32a 5.96ab 7207.81a 41.64b 1.92ab 1.26a
w3 594.46a 6.72a 6.52a 7 559.90a 43.92ab 1.68bc 1.27a

F RIS > i ns *x * *x *x

HEK BB ** ** * ** ns ns *

R K B e o ns *x ns ns ns

E FSIARF ORI R R (P<0.05) o *7E P<0.05 KV NEFEE; **E P<0.01 KV FEFEE; ns LRERIEE.
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Effects of Spring Irrigation on Water and Salt Distribution in

Soil and Cotton Growth in Southern Xinjiang
GAO Fukui'? WANG Lu™*, LI Xiaogang®, NING Huifeng", HAN Qisheng*, LIU Hao'", FENG Quanging?
(1. Farmland Irrigation Research Institute, Chinese Academy of Agricultural Sciences,
Key Laboratory of Crop Water Use and Regulation, Ministry of Agriculture and Rural Affairs, Xinxiang 453002, China;
2. Graduate School of Chinese Academy of Agricultural Sciences, Beijing 100081, China;
3. Hydrology and Water Resources Management Center of the First Division of Xinjiang Production and Construction Corps,
Alaer 843300, China; 4. College of Water Conservancy and Architecture Engineering, Tarim University, Alaer 843300, China)

Abstract: [Objective] Soil salinity is an abiotic factor facing agriculture production in Xinjiang, and a common
remediation is to leach the salt out of the root zone before planting. Taking cotton as an example, this paper studied
the efficacy of pre-planting drip irrigation in desalinizing the soil and sustaining cotton growth. [ Method] The
experiment was conducted in a cotton field. It consisted of two pre-treatments: drip-irrigating 90 mm of water before
seed drilling, and conventional flooding irrigation using 180 mm of water before seed drilling. After that the crops
were watered ten times using mulched drip irrigation, each irrigating 30 mm (W1), 37.5 mm (W2) or 45 mm (W3) of
water. During the experiment, we measured the changes in soil water and salt contents, growth, dry matter
accumulation, yield, and water use efficiency of the crop in each treatment. [Result] Compared with conventional
flooding spring irrigation, spring drip irrigation kept soil moistened enough for seedling emergence; it also
significantly increased water content in the 0~80 cm soil layer during the whole growing period. Salt accumulated in
the 0~40 cm soil layer, with its EC at bud and boll stages increasing by 7.84% and 8.75%, respectively, compared to
that at seedling stage. Soil EC increased as time elapsed in all treatments, but the increase decreased as the irrigation
amount increased, with EC in the 0~100 cm soil layer in W1, W2 and W3 increasing by 30.11%, 12.12% and
11.11%, respectively. Increasing irrigation amount also improved plant height, stem diameter, dry matter
accumulation, yield and water use efficiency, but reduced irrigation water use efficiency. There was no significant
difference in yield and water use efficiency between W1 and W3 regardless of the spring irrigations, but the yield
and water use efficiency in W2 differed significantly between the two spring irrigations. [ Conclusion] Considering
cotton yield and water use efficiency, the optimal irrigation quots for the whole growth period is 45 mm combined
with a spring drip irrigation of 90 mm to leach the salt out of the root zone. For conventional spring irrigation to
leach the salt, the irrigation quots of the 10 subsequent irrigations can be reduced to 37.5 mm in which the seeded
cotton yield reached 7 207.81 kg/hm®.

Key words: drip seeding; cotton field under film drip irrigation; water and salt distribution; yield; water use efficiency
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