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2.1 FRLELBARDBE

MR BEAMAIARLE L EKYSBUERY
(R1D),FELPEN LB EHE R, L/NE
WG 2m RN ETKEMN 358.9 mm, L%
ot B4 171.5 mmo AEARRIMLHE P, 2 H W
BAEE. 2 tEAMNTREEKEMLNEE
et ALY BE TERERE, ERS R SAHE 2
m 2R KR 5% 5K 533.3.512.7.507.5.479.5
F1501.0 mm, FEFHLHSTREEREHEEK
FE(P<0.05), EMEVMUZRBEKERD, MR
HABARE UKD E—RAREF AL KRR
%o

%1 ARALBENEETFHHNERPEHE 2 TERKEER
Table 1 Water storage in 2m depth during the growth period of winter wheat and summer fallow

KNEEH £/ EWRet LA Eig <] WHEER 2R\
o 1 EK & (mm) T I K & (mm) £ K & (mm) K B (mm) EHK i (mm)
Treatments Water storage Water storage after Water storage Water storage Water storage
me before sowing of winter wheat before summer after summer during summer

winter wheat harvesting fallow fallow fatlow

1 530.4 358.9 358.9 533.3a 174.4

I 530.4 358.9 358.9 512.7b 153.8

m 530.4 358.9 358.9 507. Sbe 148.6

N 530.4 358.9 358.9 479.5d 120.6

\' 530.4 358.9 358.9 501.0¢ 142.1

E:RPARNEFR(ab.)REBBLEREEFKF(P<0.05), LT ERH,
Note: The different letters of a, b and ¢ indicate significant difference at 0.05 level. They are the same in the following.

2.2 FREVBEEABERBERRKERE
ME 2T LAE S, G B YK EE
FEKBRAMBAFERR RN ESR, B LK
KBEOMEREYRKWEZREAR, EHM
FKBARP, N THREEDLNE B TFHENE
KL FOWET, A FHARKELEAEHEL
HERARMAIHTE REKAFERBETL
WP RS BT EE KR kB
B i LB R BEARK P, R AK @S ERL
NEBREKEH—FEULE,EX51%. FEEED
EREMSHEKAEHEY S, EEREDHEEKT
LRBTEEHHNEK. EFRRBP HRYA

R RAE Y £ KBRS, BT L K E|
TERMHAER. KBEME, LHABEER
THE,Fattin T e £ HKSMHEE AL
BEHKERE AED LBEDT LENV LBVY
HBEE:FEALESMBEEREAHBEK
F(P<0.05), HHIMEBENZEERFBEE,
AAEMEYFEKERR , EERRABAZLHEE
KBERAN HEFLHEEKRESRTXE, U
HENES, SN EE0.15 mm/d, BT 4RI
FAbEVEKERESLOE ] HIE, FREEENT
— AR YT T BURE K 58 52 B B3 A
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Table 2 Field water ption and its comp in different cropping systems
BERY 3] B 1594 E2: 1603 . BEEY 2FE
KR BKptAR 53258 [LE0C8 AR FEK IR KR
3] Water Rainfall during Consumption Total soil Total water Daily water Daily water
Treatments consumption growth period of soil water wa,e pti pti
. consumption .
of each of each crop water consumption Crom) of each in systems
crop(mm) (mm) (rom) (mm) e crop(mm/d) (mm/d)
£ /NE Winter wheat 337.2 165.7 171.5 1.44
-2.9 573.4d 1.62
B A Summer follow 236.2 410.6 -174.4 1.95
& /¥ Winter wheat 337.2 165.7 171.5 1.44
17.7 594.0c 1.67
2 WK Sesame 256.8 410.6 ~153.8 2.12
& /NF Winter wheat 337.2 165.7 171.5 1.44
- 22.9 599.2bc 1.69
K& Soybean 262.0 410.6 -148.6 2.17
% /N%E Winter wheat 337.2 165.7 171.5 1.4
50.9 627.2a 1.77
H % Sorghum 290.0 410.6 -120.6 2.40
& /pFE Winter wheat 337.2 165.7 171.5 1.44
29.4 605.7b 1.71
EX Com 268.5 410.6 -142.1 2.22

2.3 ERBARALBLEARSHESE
MARFELLET ML EE KBNS BB
FHE ) BMEERBIERH, SLLBE 0~ 100
em #1100 ~200 em 2 MER EW T HEE AR S L
HWEFAFEE, AR IATLES, AERBTH
S AR, EEREYLEO~100 cm TERKL
KEHETFHR, EEMLEARERAAR;E9A
P, ZLEO0~100 cm TERHEKER KB
B R R, B4 78 0 ~ 100 em 1 2 P3 K %
KES BN 250.7.263.6.258.1,251.1 Fl 247.8
mm, ZbFE [ AEER I 530 a2 RA ] B EKE(P
<0.05), HE IBALIAEH, Z8 AK, &4 100
~200 cm LENKGEEHRGHFERIS, FA
IHE HMERLEBENBIEREEMEYHKE
HBL KA FEEERHG EE RSN,
BT 100~200cm TEHNBKFEESH N
282.6.249.1,249.4.228 .4 1 253.2 mm, & H Fh it B
53¢ BiA £ 7Yk B EKF(P<0.05),
S5ERBAREMEL, s BEEZRNRE R
0~100 em TEHHIKESFFIEMT 85.2.98.1,
92.6.85.6 1 82.2 mm, K E 4 HH 51.5%.
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89.1.55.7.56.0.,34.9 F1 59.9 mm, ¥ K £ 4 5K
46.1% .,28.8% .28.9% ,18.1% # 30.9%, Xt %&b
H2NLEHE KBS HETHLRAN, TUES:
FA—faR T, AR LR ARG S & ERBREK

B MEERAR, NXMNE LRI SR RIARE
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SR 2n LRI KERNERFERE
F100~200cm +EN, FEFHR - ARLE P,
T RAEY K5 R & s ER, KB #h %
FAKSESELBRER S
2.4 RAIWEKHFBER

Xt 5 FALE T A FVED A4k B L KR AR
RHEFFHEL, BN ZR KE. BREMNEXREF
PHRAXWERL, TERIFEKABIANEW,
I RALAEOR BT 2 3 R 38, A BB 5 W3
REAEYIXS LKW LR A AR . Hie, B AT
FHUEDET AL KD S BRMMER R
B AR K& BENSE i
BHrye . WX RBELET KOMBARERAT
R kHE,
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A, sWUD AEY R EREHEE KM HARE
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Bt 4K B (mm), ¥4 SWUD ¥ IE {8 i, SWUD {8
A, HEHEDN LERAKNHEEESRS, L8P
FAKEEL, Y4 SWUD WAAEM(ERREEE
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—— it & 1 Treatment |

£ EBRERTFATE&LEHRBEKAA
BENRES, E— A, DR KEER T4t
HRMEDERBER,

B.100~200 cm

300
290 - —&— 4% 11 Treatment 11 —4— &8 | Treatment 1
A— 4t AT Treatment 1T 280 b~ @ E I Treatment Il
260 | —@— & # IV Treatment IV —4— 4t F 1M Treatment T
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Fig.1 Comparison of variation in water content at 0 ~ 100 cm and 100 ~ 200 cm depth
between different treatment during summer follow period
x3 FEDRELREOKRFANTHE
Table 3 Dynamic characteristics of utilization degree of soil water storage for different crops
PEFEE EER R EKEKER LK RE Wk et 1 HOK R
®y +RRE B Jag, 3 .4 Lowest soil water content within phenostages Soil water condition of harvest
Soil depth -
Crops (em) Soil water storage SWS swc SWUD sWS SWC SWUD
at sowing(mm)  (p) (mm) (%) (mm) (mm) (%)
0~40 113.8 58.3 55.5 48.8 74.1 39.7 4.9
£NE
Winter wheat 40 ~ 100 165.8 88.3 77.5 46.7 91.5 74.3 44.8
100 ~ 200 250.7 193.4 57.4 - 2.9 193.4 57.4 2.9
0~40 74.1 74.1 0 0 93.8 -19.7 -26.6
!ﬁzolluw 40 ~ 100 91.5 91.5 0 0 156.9 ~-65.4 -71.5
100 ~ 200 193.4 193.4 0 0 282.6 -89.2 -46.1
0-~40 74.1 66.0 8.1 10.9 101.1 -27.0 -36.4
Z B Sesame 40 ~ 100 91.5 89.5 2.0 2.2 162.4 -70.9 -71.5
100 ~ 200 193.4 191.5 1.9 1.0 248.9 -55.5 -28.7
0~40 74.1 67.3 6.8 9.2 102.6 -28.5 -38.5
A E Soybean 40 ~ 100 91.5 91.5 0 0 155.4 -63.9 -69.8
100 ~ 200 193.4 183.3 10.1 5.2 249.4 -56.0 -29.0
0-~40 74.1 61.3 12.8 17.3 98.0 -23.9 -32.3
% Sorghum 40 ~ 100 9.5 91.0 0.5 0.5 153.1 -61.6 -67.3
100 ~ 200 193.4 188.1 5.3 2.7 228.4 -35.0 -18.1
0~40 74.1 67.8 6.3 8.5 9.5 -25.4 -34.3
Ek Crop 40 ~ 100 91.5 9.4 1.1 1.2 148.2 -56.7 -62.0
100 ~ 200 193.4 187.7 5.7 2.9 253.3 -59.9 -31.0

3 Note: SWS, TR K B Soil water storage; SWC, 1 3R /K i #£ B Soil water consumption; SWUD, 1 /K Fi| FH B A Soil water utilization degree.
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REEYHREC KA AZEOFEEARE
5o &/pE 0~40 cm.0 ~ 100 cm 1 0 ~ 200 cm 3 7
TENEERKORABRES N 48.8% 47.6%
M35.9%; BEIRAHH 0.0/ 0; ZHIBN
10.9%6.1% M 3.3%; KE 25K 9.2%.4.1%H
4.7%;EHRSHNHK 17.3% .8% M 5.2%; K45
HK8.5%.5.9%M3.6%. ME—LZ, HLULNE
THUAKMARERES, BRRZ EHEM®K. &
SMARFRIRR LB KMAERERES, KRB
BEOHEHE, RERS ERRENELREHE
Y, HLL0~40 ecm TE LB KK F ARE R
. H8.5% ~48.8% ., HFEHEYIHEE (100 ~
200 em) LK P AREER T FE (40 ~ 100
em) fEKSHBERERE /M, XEH:0~40cm +
BEREVEKWEERKE, M L/NERY, 40 ~
W0em LtERRFEERKE, BZ WKL W
K, 100~200cm +ERBHEEKE N TFHEL

MEY,0~40ecm LEM100~200cm T EEHE
KA HEAIER .
2.5 ARKBEFHAKESH

AREMLET EVHABERE, B THRBHLE
AREMFIRE=INER AXRBTENFTE
HARRHE™ &, U W REEH TR R
REDRETHKY, BRATLUEL BFER
HABEOMEFRAAR,SLBRALYE=_NE
MEFEREREK. 2EMERBEY=EY R
AL HEN>LBY >ABED>AHEIT>AET;
EMEFTFBULABEVERS, HKAILHEN , EEKHN
BT, SEEMAEES NS850 5 85 %
14.4% .55.1% .81.7% 71 108% , =R EHE, &
HEEEREE(P<0.05), TR, EEEKER
BHEFIAHERFAGEARR, RREEY £
HEERUHBEREEOERRR,

%4 FRALBEFNKRELR
Table 4 Comparison of productivity under different cropping systems

YLy -k ELYE" R L2733 ¢ E3IE73 Tab | EEEMBHFR
Piig 4 Biomass yield Biomass yield Economical Equival Equival ical
Treatments of crop . in system yield economical yield yield in system
(kg/hm®) (kg/hm*) (kg/hm?) (kg/hm®) (kg/hm?)
& /% Winter wheat 14998.3 6149.3 6657.3
I 14998.3 6657.3¢
XA Summer follow — — -
A& /p# Winter wheat 14998.3 6149.3 6657.3
1 17681.5 7616.1d
Z WK Sesame 2683.2 489.2 958.8
A& /N%E Winter wheat 14998.3 6149.3 6657.3
mn  _ 20165.5 10323 .4c
K& Soybean 5167.2 2061.7 3666.1
& /v# Winter wheat 14998.3 6149.3 6657.3
v 36955. 1 12094.1b
H R Sorghum 21998.3 4750.8 5436.8
& /MFE Winter wheat 14998.3 6149.3 6657.3
v 29201.1 13841.9a
EX Crop 14202.8 6083.3 7184.6

26 FEAEEFYUBRANBZFHE
BrERAREMENERENEERR, LM
HEEELREEPEUSBH MEHNEES
Ho MSHLEBNEFREZ(RS)HHTH, 54
MNE—ERHEE, RBEME, EFFBA (WLH
FHE KRG AT)HEWE, KPLPE—FEK
BANBARE, F8440.0 T, HREL/NE—2
B, K 8284.5 50 K/ME~REN8115.0 T, &L/
F—KEHRME, H7852.57, EERAREF AR
FaMEHE & PME-FEREX=HRE, K
21410350, HR B &/PE—~KE,H 19 109.3 7T,

RNE—ZHH18406.7T 0, BREXDE—F
BAH1T9.8G, BRERLME—HAHER, K 11
068.7 T. FABMBRTEHMKIZFARBES
BrEEEE—B, & 5 X 5K R 2 R
W WIRTERE R 62.3% ~ 119.2%, IR M E—F
KK NFE—K G R E R 82 T 03 k4
GHEARREBRNITR, B, EXBERERH
Rt R S, AR IEK B AL RS A
BELAMHRT  EREFERTEHSBBNBY
W REREA AR LR,
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Table 5 The economic benefit and EWUE of different cropping systems

BEA BEE KXo &%
i3] BA Total Total output Bl )R & 3
Investment . Net output
Treatments ( hur) investment value ( ) EWUE
yuan/ha (yoan/bm®)  (yuan/he®)  (yuan/hnf) yuan/hm { yuan/ (h? »mm))
& /h# Winter wheat 4552.5 11068.7
1 5152.5 11068.7e 5916.2d 10.32¢
H I Summer follow 600.0
£ /M# Winter wheat 4552.5 11068.7
I 8284.5 18407 .2¢ 10122.7¢ 17.04¢
Z B Sesame 3732.0 7338.5
K /NFE Winter wheat 4552.5 11068.7
il _ 7852.5 19109.3b 11256.8b 18.79b
K& Soybean 3300.0 8040.6
& /NE Winter wheat 4552.5 11068.7
N 8115.0 17719.8d 9604.8c 15.31d
#® Sorghum 3562.5 6651.1
& /N# Winter wheat 4552.5 11068.7
v 8440.0 21410.3a 12970.3a 21.41a
EX Crop 3887.5 10341.6

EREHME LT HEERE LDE 1.8 /kg. ZHK 15 TC/kg. KE 3.9 T0/ kg F R 1.4 To/kg EK 1.7 Te/kgo
Note : The farm product price means the present season market price: winter wheat 1.8 yuan/kg, sesame 15 yuan/kg, soybean 3.9 yuan/kg, sorghum 1.4

yuan/kg, com 1.7 yuan/kg.

3 & ®

D) BAME—-BHEKREPK, E80E &,
K. EHMBEHRERHRSE, —ERHERBTRLERER
A HBREM T AE=6807, n T Rk 4 7™ m ik
. EHHE B H R WA B3R 5T KA B M
HERT E—EBEL BMERSERERER
FRBANBTE,FENERRRE L HEE IR
LHEREA HEE,

2) RBREREH KRERNMBEM M TELND
FHEREZHEAR , Z2 0 LBR,ERZKR. KT,
ERMEXGES LI NEB L EK 20.6.25.8,
53.9f32.3 mm, XFEREEFAET 100 ~ 200 cm
RELEP MEEMLEEEO~Oem TENHE
KENBTFERLHE, NEEHMZFRE NG
B EEMA A LS M BKEEARHM T B
RTYXEBEMEYFEREF R FEENTERK
WA —FREKSZTF AR B X BE 4.99 ~
11.09 Jo/(hm® - mm), % P HE X B & 4 206 ~
7 054.176/hn?,

D) AAEHEREESRBNEFRBNR
BEFERARS, 2FBRULDME—TRHIE
H L ESBBURMNE—Z WA LK B HE AT
FENARABT. SAEEEZEMAARER
BERTRFEFRERBEERET, THELNME—
RKEEREBERE M E—HERO—EREREER,

4 it it

D) ANERETRFBRIENREED. A
EAERNWEZEMER, EHTRERERER,
ERMARBERER SR HL/DENEEN,
REBEHEKXAM TR, FRREHARHBLN
FELEEHNG6.5% K LEAKSHERRTF 0~ 100
em B EEN,L/NEHART HIE A F BB 100
~200cm LERM L EKS HEEMHAESHEIR
A LEAN EFEHFETF 100~200 em £ ER,
Hit, ZRE NG, R /NEERPIE K
FeZBEwW, ITHEALXNERFHEN, BN
EHEEBMAGHNBR AL NZETHASTER
BB, AR TR UK 105 B, T R340
St AR & L DERRED A ER RS
FISROEEH TR ANELXPERT BT
—K 60 mm KEMBEHEHMA/NET & ZH
TN B E L EE X FRH R EDE RS T
BANBERKFARTHR, AN ELBEREE
K, ZBERMHEE, EL/DNEBHT— KM IHE
%, BMENA SO0 mm, /NEHAEE T B E W=
Ao

2) AWM ERELKREFEHTHTH, —FER
BE MR KBS R BET, AR RN F K
R, AEARREHEA, HEAS ARG, EHERA,
KBBIE, BmE&ZEEDEKEBERE, Bk,
MZTEEMTFREFEREEFSBETHRRAT. B
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Study on soil moisture effect of double cropping in the dryland
of subhumid areas of the Loess Plateaun -

LI Lu', YANG Ling', LIAO Yun-cheng?, WEN Xiao-xia®
(1. College of Forestry, Northwest A & F University, Yangling, Shaanxi 712100, China;
2. College of Agronomy, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: In this study, with winter wheat —~ summer fallow cropping pattemn as control, we compared the soil water
dynamics, water consumption and crop yield of different cropping patterns. The purpose of the research was to find out
soil water dynamics, water consumption law, and to reveal the influence mechanism of different cropping patterns on the
soil water of two crops a year on dry farmland. The result indicated that planting two crops in a year could get better
WUE and economic return, the WUE and economic retumn of the 4 multiple gropping pattern increased by 48.4% ~
107.5% and 62.3% ~ 119.2% . The influence extent of multiple cropping on the soil water state was limited, and the
daily water consumption of treatment I , treatment [l and treatment IV were only higher by 0.05 mm/d, 0.07 mm/d
and 0.09 mm/d. Comprehensive analysis of economic benefit and soil water sustainable utilization, the pattem of“ wheat-
corn” obtained the best economic yield and profit, and the “wheat-soybean” was the second, but this cropping system
consumed less soil water than that of ‘wheat-corn” .

Keywords: dry farmland; double-cropping system; soil water; water use



