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Tab.1 Basic chemical properties of soil in experimental area

2B lom pHE BHURE/(g kg SEE(gkg?Y) LBE/(gkgh) SHE(gkg?Y) BMEE/(mg kgl EBBEE/(mg ko) EREE/(mg kg )

0~20 7.13 11.852 0.409 0.878 21.16 29.18 11.847 103.869
20~40 7.11 10.912 0.533 0.827 16.936 30.106 10.605 106.523
40~60 7.17 8.075 0.466 0.785 16.727 25.485 8.034 80.112
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Fig.1 Rainfall and daily average temperature map of the experimental area in 2021
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92021 4E 9 H 14 H.
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FEKEBWE 6 MK, 4302 225, 300, 375,
450, 525. 600 mhm?, HEKFAHIN 7 d, 2w
WK 10 K. WAMGEE 3 WRER, 4t 18 NMAIX, /b
X H A1)y 58.7 m? (4.40 m>13.34 m). ik A1 FE Jy
1.1 m, kIAIEE N 25 cm, FkitEN 2.8 Lh, %
5E TAEE 77 0.1 MPa. AR 4 Hh it A A B 22 56 e /B4
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Tab.2 Irrigation design m*/hm?
EHH H THEKIEL w1 W2 w3 W4 W5 W6
Y\ 13 0615—0710 3 225 300 375 450 525 600
St HA 0711—0731 3 225 300 375 450 525 600
FLAHA 0801—0815 2 225 300 375 450 525 600
SEF 0816—0914 2 225 300 375 450 525 600
EEEM 0523—0914 10 2250 3000 3750 4500 5250 6 000
1.3 $EFRNZE FEHL: OKFE ) WlE 0~100 cm & )E AT S
1 FEKE 24 h HIEFHI AR B KR HE N

A IR BRERAC G b

15 . Diviner2000;
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Fig.3 Soil water distribution of 0~100 cm soil layers under different irrigation quotas
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)5 59 d (MWL), Wi, W2, W3, W4 4t
B R SRR /NT WL W6 AbHE. ZF B
N, &4 ¥ 0~100 cm + 2+ F Kk KR
22.46%~28.47%. +%J5 80 d CHhEECH ), &A4b¥H
I L KB N 21.27%~28.61%, &+ 2 LIS KR
B E K B 3G ok, Hodh we b B 2 11k
FKELNT WE 4B, $EfE 101 d (FLED, A
AV /K A 3 % 2 R3S K e oy A 22 R il — 0 KR,
AT R 7K B 1) AR RS0t - 357K o3 A3 AT 2 i B AR
FALHE 0~100 cm 2 RIS /KEN 21.80%~26.38% .
)5 115 d (GE#M), HALPE 0~100 cm 2 T3S
IKE PR, A3 48 57K %N 21.55%~26.89%.
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98.43~109.4 mm, ®J W, 3K B BE 2 I B 1 A
2 EAEs. BHR—EFHA, LIEKEREEK
BRI, & AR 4 K B EE A
HEE CRE-TH-RET AR, AR s 0~100
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cm LEHIENOKE &R, 0~20 cm LE, &4 F W
WOWL1, W2 Lb3 HAb A EE 3K A%, T W3,
W4, W5, W6 Kb -8k & 72 i, HBEERE
KEPIER, TPk EBETRE; 20~40 cm 12,
B A HE A g K A R A 1 RN el R R A -
W6 AbF>WS A FE>W4A A FESW3S AR FI>W2 4 FE>W1
AbEE, TEFLEAHIR 5E SR BN W5 b3 >WE Ab
FI>WA4 43 >W3 AbFE>SW2 AL FI>WI A FE,
W5 Kb385 A F N oK & B3 m T A kb
P, muw\COH] ws AEE IR K ER W6 A
2.35%, FEHABANFEE R 3.58%~9.11%. SKHEKE
AbF (W1, W2, W3) MLk, FEAKBWUEHE . 4
HEBO . LB SE 2 W5 4bEE 0~100 cm 12
F I K ESE N T 7.05%~9.11%. 2.84%~4.37%.
0.44%~1.79% . 3.34%~4.48% . 5 = ¥E /K & Ab 3
(W4, W6) Htk, W5 AHIERT K 4 M EAT
# 0~100 cm 2 LK E P N T
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Fig.4 Map of soil water storage in 0~100 cm layer at different growth stages of maize
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Bzete S5 AFIREKAR BN R BOKR BHOK Y . FERRHIE M &

LA

Pl K{E, 4r%°~ 566. 6.50. 7.61. 8.68. 9.34
mm/d, FLEH W4 L HFEKSREIA SR KE, A
8.25 mm/d. FlikEHCH AR A BEFE KB R B K.
WS A B RO BB KA R ECH 35%, LAY
W2 N 23%, oAt AbFEFEKIE R ENT 19%~38%.
HHE% 3 1A, W6 AbHE FOKFE/KER W5, W4,
W3, W2, W1 &H 5515 4.29%. 9.76%. 22.87%.

%3 EREEFTHBAKE,

Tab.3 Water consumption, daily water consumption intensity and water consumption mode coefficient of maize at different growth stages

29.91%. 41.97%; W5 AbFEEE W4. W3, W2. W1
LEBRSY ) 5.72%-. 19.41%. 26.78%. 39.37%; W4
AFEEE W3, W2, W1 AbEES 5l 14.52%. 22.33%.
35.70%; W3 AbFREE W2. W1 ALBR4: 57 9.14%.
24.78%; W2 AbPREE W1 AbHf 17.21%, Hof Wi,
W2, W3 L ERFEK EA XTI

HALKIRE . ALK R K

- CINsE JihE KOk 3 FLEY SEH
ET/mm CD/(mmd™)  CP/% ETimm CD/(mmd?Y)  CP/% ETimm CD/((mmdY)  CP/% ET/mm CD/(mmd?) CP/%
W1  60.13f 4.35f 19c  118.82f 5.66f 38a  76.98f 5.50f 242 58.92f 4.21f 19d
W2 80.44e 5.75¢ 2la 136.49% 6.50e 36b  88.4le 6.31e 23bc  76.14e 5.44e 20c
W3  86.34d 6.17d 21ab  159.75d 7.61d 38a  95.43d 6.82d 23c  78.33d 5.60d 19d
W4 98.67¢ 7.05¢ 20bc  172.92c 8.23c 35¢  115.54¢ 8.25¢ 24ab  104.05¢ 7.43¢c 21b
W5 105.88b 7.56b 20ab  182.25b 8.68b 35¢  120.59b 8.61b 23bc  112.26b 8.02b 22a
W6 108.16a 7.73a 20bc  196.04a 9.34a 36b  122.39a 8.75a 22c  117.72a 8.41a 22a
P FFISEREARFNE F R R % R 5% (P<0.05),

2.3 FEKAIERTE FAKERIKS FI BRI
& 4 W, PREEERRE. R K
MR FIEAR, SRARKIAMEK. Bk, K> &
5 R ER AR R R, (Lt s = A
RIMR, EHMTRESEDE.
k4 FEHFEMBREL AKX
Tab.4 Correlation analysis table between yield and

yield components

i ERRE e Rk K
s 0.848** 0.872%* -0.125 0.786**
oo FoR 2 MERAE 0.01ACE R BRI,

PR R R 2R 2 K S AR, R

EVI= SR hlE GRS R . MR 5 v, &
TR B R A2 K RO, R W A
BRI, W1, W2 AR R RN . & Aab TR
FRIECRIN W5 A FE>SWA b FE>SW6E b EESW3 4b
H>SW2 AbHSWL AbEE, Frh W5 b BRERE A
(572 %), W1. W2. W3, W4, W6 kbHifEuk: ¥k

W5 Ab 3 7351 B 2 AR 36.01%. 25%. 20.10%.

£ 5 TR EAKA TR E I KK A AR EAESHREE TR AAEM

10.49%. 16.26%. HLL W3 AbH A5, (KH#E/K &AL
oW1, W2) HE#EKELRE (W4, W5, W6)
PEEMREREFRE (BRRRKUASN . BEEHEK
BN, HFEKERFEE. B, K2R
B hnass, Horp W5 AP R B R R IR AL .

FHEE 5 A4, IWUE Fifi#5 /K &3 hnifose s, A
IF) 6 7K Ak 3 TR) A7 7 S0 38 v 22 5, O W R UK Ak
IWUE FIS2mIE K. WUE FEARHE/K AL HE N 4ERR 7R 4%
mK, BASFRE KA N WUE 22 AR .
24 EERFEMREZFKSFAYREMES
I

K FHBOR 256 VR FNE XT3 K= S b il B 3 N
KRB IAT A VR, Hoh = s B R ik
FER . R RRKMEK. R CRITIC
FIRTF S FRARBCE, fabrsR B 48 W= (0.170,
0.091, 0.104, 0.114, 0.419, 0.102), K%dfEikiTHE
BIZEE VTR (R 5). R 5 nl%1, S ILEAT
HIFEE KB MEUCN W5, W3, W2, W1, W4,
W6 a3,

A

e

ERIFCE

Tab.5 Water use efficiency and yield components index table and fuzzy comprehensive evaluation index of

drip irrigation maize under different irrigation treatments

pusdil [ERAssi[o| TR AL FedKlem i K/em WUE/(kg m™®) IWUE/(kg m®)  Z&iTHEE
w1 33.9440.98¢ 36631.19d 29.35+ .44a 22.72+40.86¢ 3.39+40.33a 4.6740.46a 0.169
w2 37.5440.72h 429429.87¢ 29.9147.25a 23.44:+1.39¢ 3.3140.24a 4.1440.25h 0.170
w3 40.1440.51a 466:£14.730¢ 32.2340.82a 24.67+.34hc 3.3240.27a 3.66:4.280c 0.171
w4 40.66:+1.63a 512:426.16b 31.0543.91a 25.78.02b 3.0840.19a 3.3240.21cd 0.168
W5 41.26:1.49 572+5.62a 28.3140.92a 28.89-4).96a 3.1440.19 3.080.20d 0.173
w6 40.38:+1.42a 479422.01hc 30.7446.64a 26.67+.00b 2.4740.17h 2.2240.16e 0.148




FEBLHEZK 23] http://www.ggpsxb.com

% 43 %

33T 8

AWK, mSEKEPLIRE LIESIKE
BE, MASEE K B BUGHE R B IS KR ZE R
K, H 40~50 cm )2 I3 E A IS KR T
M#ES 50~100 cm L2 RIS /KK E EAER, |
TR RS 24 h BIEE/KE, I 5
SR m R, EHER R 8RR A R A
[ SE T R T o S (25 | PR it [ ey
IKFPRA, X s MR R AL K E
0 L IRR K A A R A K AR, HAFR
AR S K E R LIRS KE, AR e WK E
BT LIRS KE AR, fER—EFHN, KE
38 B 7K AR I HE K 8 AU K 2 S N S b () i
AR A 115,

AT R, 15— Ju P 3K &R K
BRI EG I, SRR R K e B F AR
KB EE IR G SR AL, (HREK e, g
KBS TR, X S5HERENI T FARDL. Bk gt
WAL RE, IR KE £ B ARV 2 S AR 28 K
RV FEM o WCRE 7K e B R iy, AR R WSO A 1 3
AT K53 B i I TR A, 5 A5 3 R 7K 20 o DRI R PR 25
FE/E M, FEEEr K &R,

R KA A E WFOKE R B ZEN BN, HFE
7K 5 FEE i R 7K A BE N BE O, AR B P BUFE K&
(ET» BEFEEKE RS MM m, HXRICHED -
FHIAD . hEHZHRLES, Hrh W 4B
W6 4B A FH W B KE R ZFH &S T =LA
(P<0.05), x5l ok m e tomr 7 An .
ASTRIRE K Ab 38 H FE 7K 98 FE e KA HE IAE A oK il e
Hop I —AL ™, Hig B T RE LT 5
HiIX (4.5~7.0 mm/d) P, 35X 55 24 4 3498 5 by
W, KR MR, AR 6 ANk
B A B B B H FE K 0 B FHE KA 2R 250 AL A AR ]
FEABL R 500 e /MEIIFER WU T B, e KA 35 H B
FEMMERC Y, 31X 5 g B T 5 45 18 AL

SERH W5 MEERE R KERREST W1, W2,

W3, W4, W6 48, HY5 W3, W4, W6 ibH 2R
AR, R TOK R 2 2K E B RS R OK,
VEE 7K E B 3 0 R i 2 IR AR R OK ORI = G
(H kB B 2 i T oK TR BN [, wis
AbPRAER R R BRI, HHAR 5 MR ER
B3 (P<0.05), H W6 MHHF KR, Mk
OB I 2 TS, Ul 42 = /K E 300 (i i
FREAEKKERAAERE, #EKEHL KR
AR, 50 R v P AN B i P e g i

6

Ll AFBEKEBLILT WUE ZRARSE, X5
R B WA B RN SR B G, I I e AL
BHEEE AR, EEEY B AT &, WUE
s, TR /KE A WUE 2 R R, i &k
W2 BRAR AP /K 5 1 e 0,

AW TR, MR G VIR 5 7 S A il
AR PRI A 4 R AR — Bk, st
WIZR A PP AT SN A TR EACE BN ALt 7,
G RR EPI A R 5% AT R
b, ASCRAZIRALY CRITIC ki SBHIBE,
REBS AL A FFEAR VB BRI, 5 3% WA TR 3
4R, xRS RAATH R, A BN B
10 KA L o

4 45

1) VK AT I, 25 5 R T 1R 7K 43 43 A R
THEEKE. LEREMFEIRN, 4 H R SRR K
SE AN IS KRR, ER—4EFHN, &
A5 7K R B 7K T8 AT BE K 2 S 1 0 IS /N ()
B4k

2) W5 ZbFR a4 S YD s A= B 0~100 cm -+
FEAIErOKE, H W5 AR R A KR ER
. W5 Ab3E: W6 AbFE ki i & i & He i 2.23%,
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Developing optimal drip irrigation schedule for alfalfa production in

desert using the HYDRUS-1D model
MIAO Qingyuan'?, MI Lina', QIN Lanyu”, ZHU Junyi’, LU Qi’, YANG Wenbin*, CHENG Yiben"*"

(1. Cultivation Base of State Key Laboratory of Northwest Land Degradation and Ecological Restoration of Ningxia University/Key
Laboratory of Northwest Degraded Ecosystem Restoration and Reconstruction of the Ministry of Education, Yinchuan 750021, China;
2. School of Soil and Water Conservation, Beijing Forestry University, Beijing 100091, China; 3. China Academy of Forestry Sciences,
Beijing 100091, China; 4. Inner Mongolia Low Coverage Desertification Control Technology Development Co., Ltd, Hohhot 010000, China)

Abstract: [Objective] Soil water is one of the most important abiotic factors influencing plant growth in arid
areas. This paper aims to develop an optimal drip irrigation schedule for alfalfa production in desert farmlands in
Northwestern China. [Method] The study was based on the HYDRUS-1D model . It compared four irrigation
schedules: intensive irrigation (LH-I), moderate intensity irrigation (MH-I), and low intensity irrigation (SM-I).
Without irrigation was the control (CK). Each irrigation schedule was associated with five initial volumetric water
contents in the 0-20 cm soil layer: 4% (S1), 6% (S2), 8% (S3), 10% (S4) and 12% (S5). Overall, there were 20
combinations. In the simulation for each treatment, we “measured” the time for soil water in the root zone to reach
the wilting point, as well as the soil water content at the wilting point. We also measured the time-period during
which the soil water content in the root zone remained above the wilting point. These enabled us to find the optimal
irrigation schedule. [Result] The effect of SM-I and CK on the above criteria was more sensitive to change in the
initial soil water content in the top 0-20 cm of soil. The plant roots were able to take up water even without irrigation
when the initial soil water content in the 0-20 cm of soil was greater than10%. When the initial soil water content
was less than 20%, the majority of irrigated water in the LH-I treatment remained in the topsoil. With an appropriate
initial moisture content, the topsoil had a positive effect on retaining the irrigation water from MH-I in the root zone.
The retention time of water in the root zone was positively correlated with the topsoil water content in SM-I. The
water content in the deep soil was greater in LH-I irrigation than in other treatments. Soil water content remained
above the withering point for 5.7 days in MH-I, the longest among all treatments. [ Conclusion] When initial
volumetric water content in the 0-20 cm soil layer was less than 4%, LH-I was optimal, when the initial topsoil water
content was higher than 4%, MH-I worked the best.

Key words: desert farmland; alfalfa; drip irrigation; moisture content; irrigation scheduling
TG b F

(E4E5E 750
Effects of irrigation amount on soil water, water consumption and

yield of spring maize in Northwestern China
ZHAO Jinghua'?, YUAN Ruxin'?, WANG Jinmao”, MENG Xinmei*, YANG Tingrui'
(1. College of Water Conservancy and Civil Engineering, Xinjiang Agricultural University, Urumgqi 830052, China; 2. Xinjiang Corps
Survey and Design Institute Group Co., Ltd, Urumgqi 830000, China; 3. Xinjiang Key Laboratory of Hydraulic Engineering Safety and
Water Disaster Prevention, Urumgqi 830052, China; 4. Hebukesaier County Water Conservancy Bureau, Tacheng 834499, China)

Abstract: [Objective] The production of spring maize in Northwestern China relies on irrigation. The purpose of
this paper is to investigate experimentally the impact of irrigation amount on the yield, water consumption of the
maize, as well as soil water dynamics. [ Method] The field experiment was conducted from may to september 2021
at the Karamay Agricultural Comprehensive Development Zone. It comprised six treatments by irrigating the maize
at: 225 m*hm? (W1), 300 m*hm? (W2), 375 m*/hm? (W3), 450 m*’hm® (W4), 525 m*/hm? (W5), and 600 m*/hm?
(W6). In each treatment, we measured the spatiotemporal change in soil water, as well as ultimate yield and water
consumption of the crop. [Result] (O Regardless of irrigation amounts, soil water content increased with soil
depth first and then declined, followed by another increase in the soil depth from 0 to 100 cm. Compared with the
other five treatments, W5 increased soil water storage in the 0-100 cm of soil by 2.35%-9.11%, 0.21%-4.37%,
0.39%-1.79%, 0.60%-4.48% at trumpet stage, tasseling stage, milk stage, and full maturity stage, respectively. @ At
maturity stage, the 100-grain weight in W5 was significantly higher than that in W1 and W2, but was comparable to
that in W3, W4 and W6. W5 also increased the grain number per spike by 10.49%-36.01% and the spike length by
8.31%-27.12%, compared with the other five treatments. 3 The results obtained from of the analysis of the
comprehensive evaluation model showed the comprehensive evaluation index of W5 was 525 m’/hm’, the highest
among all treatments. [ Conclusion] Irrigating10 times, with the total irrigation amount being 525 m’/hm’ during
the whole growing season is optimal for spring maize production in the Karamay region in Northwestern China.
Key words: soil water content; characteristics of water expend,; yield; spring corn; irrigation water quota optimization
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