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T Ey 5 g T AR, I, & e ke o
i BEXHE A ED A A DL R AR AR S IR A 5 R
[t et e ] ZARiE N £ 5 A mis 20%~50%
(RIS 23 AR S BT A B B 3. mS A A
TR = A7 R A K E AR . AR TS
VR RE SR TR EE T =X, T E A RE T 2 PR S
FHE G, BEEREK BRI, RIS
ROEHTRD, 2 IR S RE e, T
T R A 2 BRAR A S U SRR, I 45 1R
TN, R e 5t 2 S0 B A UK 40 AR
/b B 20 YR Eb 22 /D RBE T S BB DR D I S B R
TR M, BRI R R A 10%~15%, HAeK
S 1 Dl w1 I e € L7 R S W S b AR 72
WA RIS 2 RO T 60 molkg I, BER
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M BRI [FIA B T ARPDK 7 il Je 577 &2
[N N SC 2, o] T4 L, JRE 25 152
TR B, Gu PR TR F R T
IrrSch FEBERH R GLERAF, IR T3 BARLE i 2 M
P 574 X T K2 75 78 B P 38 ) X R S S A
fil. Chen SP2=UEghEmt > b, @M T —EL &
IrrSch VML HR SRR A AT RE A Hh B AP P 2 T e 5
BRI SRSCRE 248 (DSSIS)  BERSAE 15 29 HERE HI /K1)
FLnh FAERR R R, SRER AR . Ak, %
AR KA TR 1 m LRE AR
EY &S LNl §7IPNCY REATE Saw! 2 F i)
T TR IR TR M WG B2 A A 42 A o SR I 7K 4 7 1
SR, T VRE ZKIN )RR B ) AR AL 5 b 2 R 3
RETR I 73 A4, AR Wt 2 R T e
. (HAE, HATZ IR R R G AT T,
X IR TR 7 WA AUR S 0 M AN B . (3L
fiFR DR ) B I ] PR T2 P T R R S SO &
GLPE T A LSRR S BT TR R A L, BAJ

FRAETR MG L, I 528 IR AR 10T
VREANIE - e e 06 (0 L DR SR S EAT BB, D
[AIREME BRI S %

1 MR57EE

1.1 HIERER

PRI FE M AL T PR} B 8 9 AR S 5 Hh ER AR LT 5
FHYDIEAE TS (37DLN, 8043 E) . %X )& T IR
KBt M e =i, ot T 5+, S35 B 7K B2 35.1 mm,
FER K B 2595.3 mm, TIEEE AN 20.8, ek
PFEE, FHHEREZE 2697.5h, FAKFM AR AE
i% 604. 6 ki/em?, fEHIE N 11.9 C, ERMK, HH
TARAEM AR, H3E b+, HAR KR
7E 19.63%~33.319%%%), A FH VL /K T2k 1 S )
TR T Ko AEAMRIE/NX TEALA 60 mP, /X Y/
B A BRI (bR e . NX &+ Z iR
TR bR WK 1.

% 1 XPd 3R %R AAEAR

Table1 The main physical and chemical indicators of the soil

0~15 67.5 31.8 0.7 1.32 7.779 0.430 0.734
15~30 64.7 34.1 1.2 1.32 4.976 0.285 0.694
30~45 69.9 29.1 1.0 1.34 3.609 0.223 0.644
45~65 58.8 39.6 1.6 1.36 3.835 0.231 0.619
65~100 58.1 40.2 17 1.16 3.702 0.231 0.622

1.2 B

RIS E 2 Ml Z, RIERE R 57 R K
o HrEBE R T 3 A

1) HT RZWQM2 5 IrrSch #EBLFK A AHZE & (1)
THAR ZCHE MR Y 3R S FF 248 (Decision Support System
for Irrigation Scheduling, fi#x DSSIS) . 2§ RZWQM2
TH AR 7K 53 BB B, lrrSch R RR 3 2R Skl
PN T LK R HRRIRFE . P ARk 4 d
e TR R FH TR R /K 2R o SRR B, AR 1 ORRERE, UK
inant S:WiR

SIA= (O-0) H-X (R+PRy) , 1

A SIA NEWREKE (cm) 5 6 N HIERFKE
(em¥lem®) ; 0 JREAUL ) H IR R & 7K % (em®fem?®)
L A RKE (cm) ; R. PRy 2052 KA
AR 4d FMEFERE (em) .

Hort RZWQM2 Tl 38 7K 73 ) 75 1 S 4
H: BHOKNESE (HEABMSKE, KT
Brooks-Corey 22U 2 A>3 K /- REIE th £k 5% 3k
SAEAFLBR R AT 7 4R 4, LA EFKE, HZE R
O AEMZE (SALFEE . BURE) o RS

Zeimit 7 a HANRK R e 53,

2) FET KRR R RERE LR (Soil
Moisture Sensor, &k SMS) . Fi|F 457K 4% &
#5 (SMTS-11-485) S il 387K 73484k, 4 10 cm
L BRI KEAET 0.06 cm/em® B il R ERE, =
20 cm + Z A& K Fik 0.15 em®/om® 52 11 W,
oo BEE (B /2 2% Haley F1 Dukes FORF 7T 45 5%
EE(J[ZB]O

) HETHIARALEIHEM J3K (Experience,
fEiFR BE) o VEKER 2 AKF, BP 100%[178 5 K

(Full Irrigation, f&F% FI) 11 75% 5 Sk (Deficit
Irrigation, f&IFK DI , 100%3EE /K A AFH B JHE I ok 55
(AR VCEE /K R, 75%01RE 7K 5 A AH I R e o 2 LRE /K
=1 75%.

WIGT 2019 AT, IRIGHXAFE S b BTG
H136 5, AAHMTE 120 d 24, FHAHEY 2019
4R 6H, HMSELAAN 27 F5~30 Fitkihm?. #%
PRI 2EE 15 383.3 kg/hm?, HH s & h 128.3
kg/hm?, EfEJy 44.5 kg/hm?. 2019 “EREREI ] 5
FETK & WK 2,
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Table 2 Irrigation time and amount under different irrigation decisions in 2019
VEBLF
Ab 3 iH
1 2 3 4 5 6 7 8 9 10 1 it
Hit 0405 0524 0617 0705 0715 0724 0803 0815 0826
DSSIS-FI
HEWE R /om 10.00 4.67 5.31 5.68 6.28 6.18 6.00 6.01 6.00 56.12
=i 0405 0524 0617 0705 0715 0724 0803 0815 0826
DSSIS-DI
HERE R /om 10.00 3.50 3.98 4.70 457 458 4.67 451 4.50 45.00
=34 0405 0513 0605 0705 0721 0806
SMS-FI
HEM R /em 10.00 7.72 6.67 8.67 7.59 7.58 - - - - - 48.23
=9 0405 0513 0605 0705 0721 0806
SMS-DI
HE R /cm 10.00 5.58 5.00 6.68 5.92 5.88 - - - - - 39.05
H 3 0405 0525 0601 0611 0622 0703 0715 0721 0731 0806 0815
E-FI
e/ om 10.00 6.30 8.33 8.65 10.08 9.79 9.83 9.77 9.92 9.79 10.04 102.51
H 3 0405 0525 0601 0611 0622 0703 0715 0721 0731 0806 0815
E-DI
HEWE R /om 10.00 4.63 6.27 6.25 7.38 7.38 7.70 7.27 7.48 7.42 7.58 79.34

7 #P DSSIS-FI Fl1 DSSIS-DI 43 5 9 ik 2 (I HEME He 5 K (19 100% 411 759%3#Ei8. SMS-FI, SMS-DI 43 51l M3 175 HEE v 55 T 1Y) 100% A1 75%3#E38% . E-FI

1 E-DI 4355 9 5 AR B 98 FRVEE IR PR 5K T ) 100% 1 75963 «
1.3 HEEEESNEFHE

DA GMM: S REHE ik A B3R K5,
BFERARAR . AR KO KPS FXE
FE . BRI A K FERY A . RORA R B R T
Weather Application Program Interface ( API )
(http://api.openweathermap.org) -

2) b ARBEEENUBREEIN, BN 3
ANFERL, B 3 em L4544 0~15, 15~30. 30~
45, 45~65 cm Al 65~100 cm 4} JZWEE 4B+ FE. M
2019 4F 4 AME A 10 HWGk, 4 30d RE 1K, &
J& 1 RHUPRR BEINPR 22 100~130, 130~170. 170~
205 cm. EAREERIE]EIEAS 78 70 5T, R 3 S R AT
FEGE L S KE . G Ld 2 mm 7, R
SRR L sh 7 G E AR TR
HAXT I 1 mm i, RARRENE G- 2500
N BE T 7 3 R0

3) 1EW: EEEAIEAEK) LA SR AEEN (i
W, L AR WORID |, SREEMIER MR R
55, BR/NXBEHLIER 3~6 Ph. HfeitT R m &,
ME s EEAEYE . ekl 0.5 mm §, Wl
SEH A B A i RO AR A B 2R
o HIT HH TADSa: Hh JC iR v 4 ] A RN X ) S Bt
TERREL, SEBRMH B AEY & b A
PR BN R MAFE R ZE , MOk o 3
Mg, FAHEINEN 14,

14 HEAK

VR, R AR TRy B
B (kg/hm?) =298 (kg/kk) ><ERBFREL (BR/hm?) ;
72

Ho BRI E (kglhm?) =3R40 8 (kg/tk) ><BigFk
e (BRhm?) 5 A RR 8 (kglhm?) =s2Fr & (kg/60
m?) [SEBrbREL (BkI60 m*) >ERIBFREL (Kk/hm?)
BEWLK M 1 (kglm®) =¥ & (kg/hm?) [HET;
FIKE (m*hm?) 5 JERMEA 77 (kglkg) =FFH
B (kg/hm®) /MEREEFRS AR (kg/hm®) .
1.5 BIFEN

1 Ff| Microsoft Excel 2016 St #3548, it 83
. 2%, FIH SPSS 21.0 #HTHE R T E0H
(LSD, P<0.05) .

2 ERE 5
2.1 FEVEBRAEBETHERES/KE, HSEFAREY
B E,

* 3 MK N A A HERE AL R T35+
R RS KRG . WNE 3 TLE L, ANEER R
TR E S KR RENESR, HEKEXNT
IR K E T B R . DSSIS AT E AbEE %
+E IR EAKERE ST SMS 42 (P<0.05) ,
DSSIS AbHE 5 E AbFEf 4%+ 2 B3 m S KR LR E
Z5 (P>0.05) . FI 4FE5 DI AHE &2 L3 F =
EIKRL B EMEZER (P>0.05) . DI ALFRHIEEKE N
FI ZbEEfY) 75%, (H-3RESKEEREANRSE, 1]
fiese BUONECRE LI AT 5. S1oh— AN R W] REA2
5% K ZE SR, TERKIMHEERGIRZE T, TRtk
g R EER . DI R R E S K
)9 0.07 glg, Lk FIAFRK 12.5%, {HR2IXAZER T
FEOKEZR (25%) 2N, fEgittaill Mk a BE
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PEZER: . 0~100 cm )2+, SMS LB LR ES e (0.06~0.12) g/g, SMS AbFRM LI5S 7K
IKEFEAL (0.04~0.10) g/g, E PRI EE/AKE L E AFYK 17%~33%.
k3 RRMBAE T FALERELLE

Table 3 Average soil moisture content under different irrigation treatments a/g
+Elem
TEWE AL R
0~15 15~30 30~45 45~65 65~100 0~100
DSSIS 0.0620.00 a 0.0740.01a 0.07240.01a 0.1020.01a 0.11#0.01 a 0.0840.01a
TEWE U SMs 0.0440.00 b 0.0420.00 b 0.0540.01 b 0.0840.01 b 0.0920.01 b 0.0620.00 b
E 0.0620.01a 0.0720.01a 0.0720.01a 0.1020.01a 0.1210.01a 0.0820.01a
o FI 0.0520.01a 0.0620.02 a 0.0620.01a 0.1020.01a 0.1140.01 a 0.0820.01a
A DI 0.0520.01a 0.0620.02 a 0.0540.01a 0.0920.02a 0.1020.01a 0.0720.01a
DSSSIS-FI 0.0620.00 a 0.0720.01a 0.0720.00a 0.1020.01a 0.1210.01a 0.0920.01a
DSSIS-DI 0.0620.00 a 0.0740.01a 0.07240.00a 0.0920.02a 0.11#0.01 a 0.0840.00a
SMS-FI 0.0420.00 b 0.0420.00 b 0.0520.01 b 0.0840.00 b 0.1020.01 b 0.0620.00 b
e SMS-DI 0.0320.00 b 0.0420.00 b 0.0520.00 b 0.0720.01 b 0.0920.01 b 0.060.00 b
E-FI 0.0620.00 a 0.0740.00 a 0.07240.01a 0.1020.01a 0.1240.01a 0.0840.00 a
E-DI 0.0620.01a 0.0620.01 a 0.0620.01a 0.1020.01a 0.11#0.01 a 0.0820.01a

W FH DSSIS.SMS Fl E 43 3 TR sIREE ok 55 395 155 HE I Uk SR RN BGVE I o 35 . LA DI 2339104 100% 76 43 /K ST A1 75% 75 i E8E 7K 5T - DSSIS-FI

F1 DSSIS-DI 43 5 A TR 2 HEBL He 5 T 100078 50 F1 75% 5 L . SMS-FI Al SMS-DI 23 B g EME v 55 T HY 100% 7840 F1 75% 5 BUEEE . E-FI

F1 E-DI 23 B A2 REML P55 T H 100%78 70 A1 75% 5 Bt . AR R R EREE, TH.

K 4 AR NN FRE RGBT (-7 1%
THASENH . H137% 4 A7%0, DSSIS 1 SMS 4 FE 0~100
cm RSB ERE ST E 43 (P<0.05), DSSIS
APE SMS AbFCEEZR (P>0.05) . FI 4F5
DI A SR ETLEEZR (P>0.05) . AFRER
W, 0~15 cm LEMMASREXIN DSSIS At
HI>SMS AbHESE kb#E, Fb DSSIS A FELL E AbPEEL 2
7 10.6% (P<0.05) . 45~65. 65~100 cm 2K
SEERDIN SMS AH>DSSIS AbFESE AbHE, Hr
SMS F1 DSSIS 4b#srjltt E AbFER R 35.1%F0
19.4%. 24.1%#1 14.2% (P<0.05) . 0~100 cm + /217,
DSSIS 1 SMS &b H HHARET 2. FI 5 DI #EBEK

S, 0~30 em LR E ARSI N DI AL 3>FI Ab 2,
30~100cm L2, FI &b FE>DI 43, B LEEZ R
(P>0.05).DI Zb B I IH AR AL R )2 1338(0~30 cm)
W%, WE+TE (30~100cm) F/b. hah, E kb3
HLE-DIGHE S HEMMEESRERA ST E-FI AR,
DSSIS F1 SMS 4b#Ed, DSSIS-DI F1 SMS-DI 4 )
WETIE (0~30 cm) HAZE IR T DSSIS-FI
A1 SMS-FI 4b#, ¥RJZ 3% (30~100 cm) AR R
23 /T DSSIS-FI #1 SMS-FI 43 . 5] DSSIS Al
SMS 4bFrh, DI AFEEL FI ALFREA 25 TR =R E L
BEHRESER, MRS IR ESEE. E
bR, DI KA R T & LR S A E.

k4 TREBRRETH-FHLEHMESRE

Table 4 Average NO; -N content under different irrigation treatments mg/kg
+Z/lem
TEBEAL B
0~15 15~30 30~45 45~65 65~100 0~100
DSSIS 15.500.66 a 8.690.61 a 4.980.48 b 5.480.36 a 6.3540.72a 8.2040.31a
TEBE LR SMS 14.7540.87 ab 8.7040.71a 6.2040.66 a 6.2040.14 a 6.9040.53 a 8.5540.49 a
E 14.0141.35 b 7.84+1.10a 4.6640.33 b 4.59+43 b 5.560.59 b 7.3340.63 b
o FI 14.38+1.07 a 8.3340.90a 5.36+1.07a 5.65+1.32a 6.28+1.01a 8.000.87 a
A DI 15.13#.13a 8.4940.93 a 5.2040.55 a 5.2040.36 a 6.26:40.60 a 8.0540.52 a
DSSSIS-FI 15.1740.34a 8.5740.69 a 4.9940.61 ¢ 5.6840.35 b 6.5640.85 ab 8.2040.31 ab
DSSIS-DI 15.8240.79 a 8.8140.59 a 4.9640.40 5.29+40.29 b 6.1340.60 b 8.2040.35 ab
A SMS-FI 14.4740.70 ab 8.650.68 a 6.6040.67 a 7.04+1.00 a 7.0840.47 a 8.79#0.51a
e SMS-DI 15.0340.86 a 8.7440.85a 5.8040.36 b 5.3740.45 b 6.7140.59 ab 8.31:40.39 ab
E-FI 13.49+1.16 b 7.6740.94a 4.4840.32 ¢ 4.2440.23 ¢ 5.2040.54 ¢ 7.0240.52 ¢
E-DI 14.54:41.47 ab 8.01+1.36a 4.8440.27 4.9440.25 be 5.9240.43 bc 7.6540.63 bc
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1 MTENOGR f5 I A AE 0~205 cm L2
FIF RS 0L. B 1 A%0, 0~205cm HEHHER
5% B4 &, DSSSIS F1 SMS AbH = F E 4b#HE (P<0.05),
JUE FIACFR I HEK B L DI AL FE ) 25%, 1H & TG
EZ5 (P>0.05) , XEIRKERER E LB A
TR ERUK, I Z AR B 2B A R s,
0~100 cm LEMHEREREEXRI N SMS ik
FE>DSSIS ALBESE 4b3, Hoh SMS 4bFELL E AbFEIE
71 53.6% (P<0.05) . 100~205 cm + 2 &%
B ER N DSSIS 4bHI>SMS AbHISE Ab#E, Hp
DSSIS 4b#LEL E 4bBEHR R 70.4% (P<0.05) . DSSIS
Al SMS 4bFEH, 0~100 cm LEMRSEIRHE,
DI 4¥ &+ FI 4P (BP DSSIS-DI 4b#E>DSSIS-FI
ALFR, SMS-DI 4bFE>SMS-FI 4b¥E) , 100~205 cm
TEMMSEAHEE, FI 45T DI 4AF CH
DSSIS-FI 4 #>DSSIS-DI 4B . SMS-FI 4 #>SMS-DI
L) . E 4bFEdr, 205 cm PLE IS LR R SR
R E Ry E-DI ALF>SE-FI &3, i8] DSSIS i
SMS A3 DI JKF 0] LK B 2 R H S B AP TR
0~~100 cm + /2, MIifi KA & 7E 100~205 cm -
JZHERE E. T E ZFEH, DI AKCEA DR E AR
7£ 0~205 cm + 2 15k E.

* 5 MK N AR R AL N T

USRI DL, FHER 5 AT, AN [FEEIE o SRR K
V(R 35 R AR o3 A B, TG R ZE R (P>0.05) .
AR, KN E RHEIERA FEEZ T
R RIR A . ANFRERE LS b, S AR 7E 0~100 cm +
E AT RPN DSSIS 4 FE>E 4 FE>SMS AbFE,
HEREZES (P>0.05) . NEBERKTF, FI KF
B A IS = T DI KF, EREER

(P>0.05) . RUBELE 0~15 cm 12/ A 5t 22 (44.83~
50.68) mg/kg, 15~30 cm 2 (I i o A R AH
0~15 cm +3EZE 1 33.2%~40.5%, 30~100cm )2
Hh T B A

AR (mg kgD
3

0 1 2 4 5 6
5 F T T
a0 L /
-55
1 o
L2 .8 |
i{% | —<o— DSSIS-FI
i -105 — & DSSIS-DI
+H -130 | —A— SMS-FI
MS-DI
-155 | \ SMS
X —x— E-FI
-180 | —%— E-DI
205 L x (

B 1RG0 LIRS AR Y
Fig.1 Residual NO; -N content after harvesting

k5 REEBAET-FH LERAES

Table5 Average Olsen-P content under different irrigation treatments ma/kg
+JElem
e AL R
0~15 15~30 30~45 45~65 65~100 0~100
DSSIS 49.1644.73 a 18.8043.13 a 6.5540.56 a 4.2740.42 a 2.50#0.29 a 16.26+1.77 a
FEWE U SMS 46.48+4.02 a 18.51+.53a 6.3940.59a 4.3740.62a 2.4240.20 a 15.63+.22a
E 50.02#4.59 a 16.86+1.20 a 6.3240.42 a 4.2340.69a 2.6040.31a 16.00+1.25a
o FI 49.6143.69 a 18.5642.35a 6.5340.43a 4.4010.42 a 2.5540.28 a 16.33+.19a
A DI 47.4915.18 a 17.5542.04 a 6.3140.59a 4.1840.68 a 2.4640.26 a 15.60+1.54 a
DSSSIS-FI 50.03#4.71a 19.4343.62 a 6.5840.71a 4.4010.41a 2.5140.25a 16.59+1.86 a
DSSIS-DI 48.3045.29 a 18.17+2.96 a 6.53#0.47 a 4.1340.43 a 2.48%0.37 a 15.92+1.87 a
, SMS-FI 48.1343.47a 18.92+1.74 a 6.5940.24 a 4.4830.20 a 2.4640.20 a 16.1141.09 a
e SMS-DI 44.8334.30 a 18.09+1.40 a 6.1940.81a 4.2620.90 a 2.3840.22 a 15.15#1.30 a
E-FI 50.6843.30 a 17.3240.95a 6.4240.33a 4.3240.65a 2.6840.39a 16.2940.62 a
E-DI 49.3516.08 a 16.39+1.36 a 6.2140.53 a 4.1430.82 a 2.5240.22 a 15.724.75a
22 FEGEBRALBTHHEEL EREMEFNESREL  266% (P<0.05) . FI Al DI RREFEB/KF+, FI 4

HmETHK

# 6 EAFERATE T R ACUCR I 3 A
YE. EFREMNEE. HR 6 A, UMt
A E RN E AbFE>DSSIS A FE>SMS kb,
Hr E 435 DSSIS AR 3% 27 (P>0.05) , E
A1 DSSIS 473751 b SMS AbF 5 Z 4R 5 T 35.3%41
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HgH EEwES T D A, HEEEER
(P>0.05) . 6 /MEBAHEF, E-FI AR BB
W& 5 4 10 491.26 kg/hm?, SMS-DI 4b 38 [y Hb 35
W RIRARH 7 368.67 kg/hm?, E-FI 4B EL SMS-DI
AP R ESRE T 42.4% (P<0.05) o AW m i abee
AR A A N R . WOR IR e T34
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BN DSSIS 4 HI>E AbFE>SMS 407, FHo DSSIS 4b
BRI E A1 SMS AFRIR IR S T 29.1%F1 39.2%
(P<0.05) . 6 MEEMEALEEH, DSSIS-DI Ab#Efryh
4R B B A 177.98 kg/hm?, SMS-DI ARBE ()b |
AR ERICA 115.97 kg/hm?, DSSIS-DI Ab ¥ L
SMS-DI 4bFEEEHE R T 53.0% (P<0.05) . W3k
Mt bt e E RPN E ABE>DSSIS AbEE>SMS

AFR, Horp E ALFELEL SMS AFEEERE T 68.8%
(P<0.05) . 6 MEMALEEH, E-DI BRI F#4s
B B 5 i 30.85 kg/hm?, SMS-FI b B fr b 355 4 T
B RLH 17.12 kg/hm?®, E-DI 43 EL SMS-FI Ab 2 &
ZIE T 80.1% (P<0.05) . Fl 435 DI kb3 |i)
Pk B AR eMRELEEER (P>0.05) .

k6 TREBRAE TSR LIRED S, 2RELHT

Table 6 Aboveground biomass, total nitrogen and total phosphorus under different irrigation treatments during cotton harvest

kg/hm?

AL ER R (kg hm®) LB & (kghm?) LM (kghm?)
DSSIS 9504.674877.23 a 174.86412.76 a 25.10+1.99 b
TR SMS 7 510.561 415.96 b 125.59425.71 ¢ 17.4143.46 ¢
E 10 159.264958.67 a 134.4141.64b 29.38+1.88a
Fl 9 335.90+1 535.67 a 150.06423.02 a 24.59+46,02 a
K
DI 8 780.42+1 610.03 a 139.84432.06 a 23.3445.37 a
DSSIS-FI 9 864.004693.29 ab 173.42:48.37 ab 25.79+1.38 ab
DSSIS-DI 9 145.334985.20 abc 177.9846.09 a 24.4242.47 b
) SMS-FI 7 652.444944.93 bc 135.1348.38 ¢ 17.1240.65¢
o SMS-DI 7368.674931.74 ¢ 115.97431.00 ¢ 17.745.23 ¢
E-FI 10 491.26:41 158.93 a 129.1745.37 ¢ 27.7740.74 ab
E-DI 9827.263711.57 ab 141.64:412.16 be 30.85:+1.38a

2.3 T EVEBRIETHRETE, KoMFEIEF~H

T T RSP AR KRR A7 F 5t
bbo BHER 7 nI%N, 3 FEEMERSEH, DSSIS HIFFARE™
. KO EFE SRR AE I A P S ER S e . F
AERAD DI AR RRFE S KA IR U AE
PR TG R (P>0.05) KRR = &R PN DSSIS
REFESE AEFE>SSMS AbFE, DSSIS ALFREL SMS 4b#E &
FE T 33.7% (P<0.05) , DSSIS 4bFHL E 4bFH 4R
BT 122%, HERAEZE (P>0.05) . Ko4r=7

A7 REEBRAE TR E.

XYL A DSSIS 4 FE>SMS AbHESE 4b#E, HoA DSSIS
AbFRLL E AbHE L E IR S T 80.7% (P<0.05) . &AL
PR FR PN DSSIS AbHE E 4 FE>SMS 4bFE, DSSIS
AbERLL SMS AbHE B 4R S T 25.2% (P<0.05), DSSIS
ACFRLL E ACFRIRE T 12.2%, H2ZE 3R B3 (P>0.05).
WA AE 72 122808 DSSIS AL FESE AbF>SMS AL B,
DSSIS 4b 2 Lk SMS AbFE 2 242 5 T 25.6%(P<0.05),
DSSIS 4Bt E AbFHIR 1 12.3%, HERALE
(P>0.05) .
Koy Atk b = 7

Table 7 Comparison of cotton yield, water and nutrient productivity under different irrigation treatments

REERACTE KRR/ (kghm?) KRG (kgm™ BRI (kg kg™ B ARAE 2 71 (kg kg™

DSSIS 6 339.404923.73 a 1.594028 a 49.4327.20 a 142.49+20.76 a

MR SMS 4 484.934946.31 b 1.3940.37 a 34.9747.38 b 100.80421.27 b
E 5 649.88+1306.17 a 0.7640.24 b 44.0610.21 a 126.99:+10.40 a

o FI 5 622.691169.98 a 1.0940.38 a 43.8549.12a 126.38426.30 a
AR DI 5360.1241440.50 a 1.400.50 a 41.80411.23a 120.47432.38a
DSSIS-FI 6 506.78+1207.86 a 1.4140.26 ab 50.7449.42 a 146.25427.15a

DSSIS-DI 6 172.014676.27 ab 1.7620.19a 48.1345.27 ab 138.72415.20 ab
. SMS-FI 453184421252 ¢ 1.2246.06 hc 35.34:41.66 ¢ 101.8544.78 ¢
o SMS-DI 4 438.0241427.75 ¢ 1.540.50 ab 34.61411.13¢ 99.75432.09 ¢

E-FI 5 829.444910.66 abc 0.6340.10 ¢ 45.4647.10 abc 131.02+420.47 abc

E-DI 5 470.3241756.09 abc 0.8840.29 ¢ 42.6613.69 ahc 122.95439.47 abc
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AARIGHTE 7T KB 0~200 cm L Z RS R E,
T A HEWE R SR AT B KT AR . A
KW, B TR EEYIRR 2 RS T s R A
Fofth 2 b B A AR 2 DA Bl 4 Ak 178 i 2k
1 RG2S 35 429, AR R R 1 B A
£ 0~65 cm 12, Tk A EEBEAIE 1S AL 3 T 65
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65 cm -2 DU R AHX B, (H S TR ARG 43T
o AR R . i BAEM R AR T, SI0RERE
(IR AL 13 4 i Y 325 /0N T T T e VO A O 1
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SRR TR DRk, 3 R )y IS FE S
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WO BAR TR A HE AN 96 HEME AR T D, (H IR e
BEELHE /K BRI REAR 51 i A AR 2 1 185k
MR Z M EERR.

T SOREWE R % (2 E A AE 1 B A= B A4
BRI, AR KA R A
J1o BB F4E B 5 Chen 25225 TR sCHERE 2 45 (4]
MR, Tk B T B K140 50%EK &, 5
A%FF A= B A 80.6% 7K 7377 J1 25 AL R T
i TR 11 A IS TR R 7K B4 sl R RS, (AR
K A IR EE AL T AHRE B IR e A, BERSIH AL
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151 o 18 1) IR A A T A HLAETR 53 (1 7 fif
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Using Decision-support Irrigation System to Reduce Nitrogen and
Phosphorus Leaching and Improve Their Uptake by Cotton

JIN Sijia"**, QI Zhiming"?*", GUI Dongwei'?, LI Xiangyi*?, ZENG Fanjiang"?, CHEN Xiaoping"**
(1.State Key Laboratory of Desert and Oasis Ecology, Xinjiang Institute of Ecology Geography,
Chinese Academy of Sciences, Urumgi 830011, China; 2. Cele National Station of Observation and Research for
Desert-grassland Ecosystem in Xinjiang, Cele 848300, China; 3. Department of Bioresource Engineering, McGill University,
Sainte-Anne-de-Bellevue, QC, HIX 3V9, Canada; 4. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: [ Background] A new irrigation support system has been developed based on water stress predicted by the
root zone water quality model (RZWQM2) to aid irrigation scheduling; it has been tested since 2016 for cotton fields
in an oasis in Xinjiang. [ Objective ] The purpose of this paper is to examine the efficacy of the system for predicting
leaching and root uptake of nitrate and phosphorus (Olsen-P) against an experiment conducted in 2019 at a cotton
field, in efforts to further test if the system can reduce nutrients leaching and improve their uptake by crop compared
to traditional irrigation and fertigation methods. [ Method] The experiment consisted of three decision-aid irrigation
methods: irrigation based on the new system (DSSIS), irrigation based on soil moisture dynamics (SMS) and
traditional irrigation method used by local farmers (E), and two irrigation levels: keeping soil moisture at 100% (FI)
and 75% (D) of the field capacity (DI) respectively. All treatments were organized in two-factor randomized blocks
in the field. In each treatment, we measured NOz; -N and Olsen-P in the soil, cotton biomass, nitrogen and
phosphorus in the cotton, as well as the cotton yield. [Result] O Traditional irrigation was more likely to result in
NO; N leaching, and the risk of NO3; N leaching in DSSSIS was higher than that in SMS. However, changing
irrigation methods did not lead to a noticeable difference in Olsen-P distribution in the soil. @ Compared with E
and SMS, DSSIS increased nitrogen content in the above-ground part of the cotton by 28.5% and 40.0% respectively.
(3 DSSIS increased the yield of cotton seed by 33.7%, water productivity by 80.7%, partial productivity of nitrogen
and phosphorus by 25.2% and 25.6% respectively. [ Conclusion] DSSIS not only reduced the risk of NO; N
leaching and promoted root nitrogen uptake, it also improved seed yield, water productivity and partial productivity
of both nitrogen and phosphorus fertilizers.

Key words: irrigation; NO3; ™ -N; Olsen-P; model; soil
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