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M 637.6 mm, &/NEZREFHTINE 13 0~40
em ) B FEAS AR 3R« HIEAHLR 9- 28 g/kg, 3
R 1153 mg/kg BB 113. 48 mg/kg, AL B
6.32 mg/kq.pH7- 35,

I E 4 AN, b H 1. &N N
I.&hg—n71: . &NEKRE N &pNE—
TR (PR, LILEE T WX B, 7R S — FoRFE N
HEF, 2007456 A 1 H&Z/NEWOR G T 58 75 7
FHETEETEIEY . NXEAA 19.25 m® K 5.5 m,
P2 3-5m, B 3. FENLHES. H R4 PR 24 b ey
FAE R T
1.2 MEBE RS HAE

Dy BHOK & RAEWRE K & &/ N
VEHETD LA SRS . 52 P J& 3 P9 B S 40 01
0~200 em + 2K & &, FEKENE 0~100 cm
+)EKaE&E, 0~100 ecm 10 em HU 1 AN #,
100 em PAREE 20 em HU L AN FE, L 3EKIE
KRBT, MAETPRKE# TIER,

HRAEAR K- P AR RE K &= B
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X, ETa AEY)AR H S2hr 28 BB BT FE K B W,
Wo 73 A AATAFURIA 2 m 12 35K E: P B
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TKGEAR, BAEETIRZ, FrbAh AKX HEY LT
AN BON R U AF: T ABERANSEIRE
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HOA R R ZEN M,
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2 ERE55HT
2.1 FEIKMIEL 15K 4y S

3% 1O RAE i R [ Ab 3 1 38K 4 BB AE BT 2E
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B LT 2225, i BB T Rk Rk
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KRR K S S T % RS ot B K R N
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Table 1 Contrast of water storage in 2 m depth during growth period of winter wheat and summer fallow

AN LI NI 13

HIRIT 6 HIRZER

N e i oL ot Fb Xof 1L 344 ik
g It 7K & (mm) P 7K & (mm) LI K E (mm) L IEN K E (mm) (mm)
Water storage Water storage after Water storage Water storage
Treatments R R Compared
before sowing of harvesting stage of before summer after summer .
. . . with CK
winter wheat winter wheat fallow fallow
1 555.6 340.9 340.9 543.7 —
555.6 340.9 340.9 543.2 —0.5
555.6 340.9 340.9 518.5 —25.2
v 555.6 340.9 340.9 506.5 —37.2

IR0 XTIz 1) B 2Rk F R PRI ) O T 5 3
iKWl B R ANE AR TE ERGR, B
FK2OJIEW, FEE LR AE A 2 m 3
FRER T AU A K B, KB NKENF R 1 >
=M=, Horpabes At B0 & KR LR —
RERY, T ACEE T Angb 2R IV B AR BRAR, (Bt 4y T —

ERE KR, RY] T RAER B K RE E Z IR
B I UK RN R B P A TS iR K B R
TEW X & NS
2.2 AELIEFEKRE

K" PhG Sem 1 L 3 i B
FAREE, AR T —FEE X 3K 7y BT FE
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BASEAFENRKRELI I, Rl abs IV 5
xR, FERTAE RN AR BT E TR — B0 48
KB 3855 mm T & PR IR gy 52 Fh AR TR
R HZEHCR AN ] DL e & 2 AP EY) 75 K B 1 2 ) 22
5t AR AL BAR K 73 B A 2B 5 s . 3R 3 AT
DAt AR R SR FOR A L & REK B R T
JEEFEZKEARIN LB 2251, T E KSR
BEFK, XEERERF NG THKEEHAIED

G X B BRARSR BT B ZRARIA . (55 Fh a5 - RE K FIRR
WA EILPE—5, T ERRKERKERS, £
KIAT BRI KB B IR, e &85 1 BoR AR [R
AbFE G Fh RSP AL EE | Fn kb2 11 G K BE AR TE . LA
b IV R K 58 e (B HE A R 5 02 1 mm/d, b
AbFR I 0.03 mm/d, —4 R IFBA b
BT —FEAEY T 3 BORE 7K 5 BE Sk R IH S 48
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Table 2 Contrast of water storage rate in Z m depth after summer fallow

Ab2 B R 18 BUK B (mm) R B G A (mam ) BAREN)
Treatment Water storage during summer fallow Rainfall during summer fallow Water storage rate
1 202.8 458.9 44.2
Il 202.3 458.9 44.1
I 177.6 458.9 38.7
v 165.6 458.9 36.1
®3 FELEBXNEEFTHME REFEKEMFEKEE
Table 3 Water consumption of different cropping systems
HREY HREYHE P HREY T e
- FEK B GELL2 S i KR FEAK IR IE FEIK R
Qb3 Growth Water Rainfall during T tf Total water Daily water Daily water
Treatments IOYV consumption growth period _0 consumption consumption consumption of
period rainfall L.
of each crop of each crop ( ) (mm) of each crop combinations
(mm) (mm) mm (mm/d) (mm/d)
/NZE Winter wheat 385.5 170.8 1.64
1 ) 629.7 641.6 1.80
HIH Summer fallow 256.1 458.9 2.10
JNSE Winter wheat 385.5 170.8 1.64
Il e e ‘ 629.7 642.1 1.80
%F Foxtail millet 256.6 458.9 2.10
/N Winter wheat 385.5 170.8 1.64
m e whe 629.7 666.8 1.87
K5 Soybean 281.3 458.9 2.31
JNFE Wint heat 385.5 170.8 1.64
[ e whe 629.7 678.8 1.90
F K Maize 293.3 458.9 2.40

2.3 AENEBRIFETKSFIRRE

R 4 TJRAE W, & b2 2 PR E) B Ak |
IR T AR, BT 2FENEY BT
FEEA AR &FEME NI A e BRIy IV
M=M= 1, &y e Bis R IA R sy, ab 1T
AbER L 4b 38 IV P34 28 5 7= B o S A vk B 3 = 21
6620,22.79%,98. 78%, WP g B B3, M MZ A
[E] AL BRFE K A —HF, HET X Ko F) 208 Brig
i, KA R BRI N =1 =1 1, & fpab e
TR AR R = TR LA R P FOK N B3
o BE R 937 kg/ (hm” smm ), —4E B4R
PR R A = [R] B (50 A X BIR ) B /K 55 A
PR T AFIA

2.4 FEEHIEKSHRE

Ry A BT 5 AN AR 4
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WU IE. VEPIK A R B e T K Ak 5K
SR WA T I, AEIIE FH K 53 2 SR —4F 2
TKA AR BT B SRR AR K R R 2
VSR Y 3 L % 2 AL S H K S R0
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Table 4  Effect of yield under different treatments and WUE
e & SfEYTR EREETE K% E RREYKS SR F
b3 Biomass Biomass Economical Economical FIARE AR
yield of yield of yield of yield of WUE of WUE of
Treatment h binati . -
each crop combinations each crop combinations each crop combinations
(kg/hm”) (kg/hm”) (kg/hm®) (kg/hm”) (kg/(hm”smm)J Ckg/(hm”smm )]
/NS Winter wheat 16683. 4 6840.2 17.74
1 16683.4d 6840. 2d 10.66
B IR Summer fallow - - -
/N3 Winter wheat 16683. 4 6840.2 17.74
Il 20752. 1¢ 8321.5¢ 12.96
4+F Foxtail millet 4068.7 1481.3 5.77
/N3 Winter wheat 16683. 4 6840.2 17.74
Il 25625.0p 8399.4p 12.60
K5 Soybean 8941.6 1559.2 5.94
/NEE Winter wheat 16683. 4 6840.2 17.74
v 35101.7a 13596. 83 20.03
FK Maize 18418.3 6756.6 23.04

AR FRRRER BE(P>0.05,LSD test) s (H A 3 R ELEMFE, TH-

Note: Different letters mean significant differences at P=0.05 by LSD test » The figures are the mean of the three replicates in each treatment -

The the same as below -

®O ARALEFKESHMKIHEEE

Table 5 Water requirement and water satisfied rate of different treatments

A e A5 KR (mm) 44 FEK R (mm) LRI HRE )
Treatment Actual water requirement of combinations Water consumption of combinations Water satisfied rate of combinations
I 620 642.1 100
I} 760 666.8 87.7
v 710 678.8 95.6

2.5 AELBEZFHmA

HiZ 6 ATLAE L AN BLT5 TR A& /N EE —
TR o 5683. 7 I8, HR R & /M — 1Al
KINEE— REI Dy 4183.7 58, ROV & /INE — HIR
iy 3283. 7 JT, M A E m AR 9 & /N —
TA=ZNE - REENE— /T ENEH
VR BT 52 b 7 SRS R R FESOnT R 7 i, L&
INE — TORMNA /N — REPIFE R &b 8

FH2 B3, Heot BR 2 )i T 110,996 72,004, T
KINE— BTN N 18. 9%, ANIF 4B E I
YEILA AT B HIKRE R, BIKES T A
RRKG T HMAIT I T4 F A EK, Brbd =& B4
B (R F S5 4L & S5 300 ST AR AR 1 » R WAL
(N, T3 IN—7E TOKEE KT B R &
R i i TR A B R T IE B A 2% A %5 ] i AR

JE,

x6 FRLEZFHRS

Table 6 Comparison of economic efficiency among different treatments

5 o A - IsSiaiy i i ] o
- - P MU WP WP R
AT . Total output Total Net Income Compared
Yield Output value Investment . X . .
T reatment ra/h 2) (#/h 2) valuer (4/h 2) mvestmept income increment with CK
(kg/hm 7L/ hm T I Ge/hm®)  (G/hm?) (GE/hm?) (%)
JNFZ Winter wheat 6840.2 10260. 3 3283.7
I 10260. 3d 3283.7 6976. 64 — —
KA Summer fallow - -
N Winter wheat 68402 10260. 3 3283.7
I 12482. 3¢ 4183.7 8298. 6¢ 1322.0 18.9
2F Foxtail millet 1481.3 2222.0 900.0
/NFZ Winter wheat 6840.2 10260.3 3283.7
Il 16185. 3p 4183.7 12001. 6p 5025.0 72.0
K H. Soybean 1559.2 5925.0 900.0
JNFZ Winter wheat 6840.2 10260. 3 3283.7
v 20395. 2, 5683.7 14711.54 7734.9 110.9
F K Maize 6756.6 10134.9 2400.0

2007 ARG FE I S i Vg2 ook 8 T4 1.5 58/ kg, KW 3.8 T0/kg.

Notes (Theprice: wheat 1.5 yuan/kg;mﬁize 1.5 ynan/kg;foxiail millet- 1. 5 yuan/kg;snybean 3.8 yuan/kg‘
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Study on effect of double-cropping system on moisture

of dry farmland in the southeast Loess Plateau
A case study of Yangling

XIONG Xiaorui's LIAO Yun‘chengl, GAO Mao‘shengl, WEN Xiaoxia -
LIU Yang':XIE Zhivjin’, YAO Guijun’
(1. College of Agronomy, Northwest A & F University, Yangling, Shaanxi 712100;
2. Institute of Agricultural Sciences, Luochuan, Shaanxi 727400, China)

Abstract ; In order to observe soil water dynamics and water consumption in different multiple cropping sys-
tems by regarding it as a whole, analysis was made of soil water dynamics, water satisfied rate, daily water con-
sumption and yield of different treatments. The results showed that : planting two crops in a year under the con-
dition of 640 mm annual mean rainfall in the Loess Plateau conduced to the substantial use of solar and water re-
sources in summer fallow ; the biomass yield, economical yield and water use efficiency was improved in different
degrees; and the material cycle was enhanced- The daily water consumption of treatment Il and treatment IV
were only higher by 0.07 mm/d and 0.1 mm/d compared with the contrast» treatment |l was equal to the con-
trast- The best economic returns of multiple cropping systems were “wheat —maize”- The best sustainability of
soil water is “wheat —foxtail millet” . In the premise of significant economic benefits, multiple cropping systems
can be sustainablly developed- The optimum multiple-cropping systems with efficient resources utilization and
high economic benefits are “wheat —maize” and “wheat —soybean” -

Keywords: the southeast Loess Plateau; dry farmland; double-cropping system; daily water consumption;

water use efficiency



