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Water Use and Equilibrium of Main Crops in Loess
Hilly and Gully Region of North Shaanxi

Su Min Lu Zong fan Li gouria

( Institute of Soil and Water Conservation,Chinese Academy of Sciences
and Ministry of Water Resources. Yangling. Shaanxi. 712100)

Abstract On the basis of result of water use and equilibrium for main crops in loess hilly and gully
region of north Shaanxi, analysed the water use characteristic of different crops under various
~management and sites. The result showed that the soil moisture in depth of 2m during crop growth
period had the similar regulation with rainfall under the common year. The soil water storage had
no great change after crop growth with no water deficit. The érops yield and water use efficiency
were changed with crop species, farming method and sites. The approach of improve water use
efficiency and yield for main crops was suggested.
Key words loess hilly and gully region different crops soil moisture water use and water

balance

1 BAR%E
B AL £ B Y A5 X A 3% 7 DR ZE MK B S B L H R R L L, k1 B,

@ WA EM.1995—11—10




- W2l % EE BRILERNER EEREWKSFASTFE . 37

B A R3205 hm™™ X R 5iRR, M IB B Pk, 9 8 % B B X 8. 06km/km?, @ BUH1. 477
t/km’. a ZXRBHF L TESEX M TAFRERZ . ZETFHRKR31Imm 24, HRASESR
¥ ERERERNEYREEAR, TEEPETSIZNMA.HLFBRHRIN60%~80%,.HE
REERAKLIRARERIEIRHIER L, AHMB ANBRERR.EHKEHEELE] 800~
2 200mm, REFHRAIMGES.

ZE{ABREEE . DBRE,.FH B2 415h, F£ ¥ 8. 8C,=0CHRIE3 733C,
>10CHES 113. 9C, KA S AE KRS, M ORIEDEH,E L R0EW, 5. % . KR K
B RAESERRERE, LS Al wEULTFA . Ko R ARERE. AETRZEE
HARFZGTHRBAKSHEZFHSHA N FRS R AR L BAREKFRE, RERVFERE
EREAGEEEL. '
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BB WK 5 5 2, BIERAEWE RFHD, K LRI BEM GG EREMER
REBRGREGKIFRLAERG T IR XM SEJLERMSHEN b AT EE
REDKSFA S FHRAL, TELS ISR FEREWE KL RS FHEFRLSR.

2.1 ZNEREOAZRASTES

ZMRERICERABR R YEIA B, BE~7 A BIRKRL EY, B XE 4 EREL
MR, NS ERROKET S RRE, R YEERAA MRBRLEHE. KT . RRETFHA
A, NRARREEFABREREREATRE, AINERGE, £/ DECRE, HIEF YA /DERH
HERSIE, MY H Y ERYER HEEM, SERBRRNTRED, KEE%Q@?
R, @m LR, BmE R KA ARESHTEHLLDEEFERBRED.

¥l APREESTRFEHRFLER

R M =32 + i ¥X i ] K5r# KEB¥

R FEREE 2R ek b # = Axx wE

& (mm) % (mm) (mm) (mm) (kg/hm?) (kg/mm) (mm)
498.9 35.7 —23.7 . 439.5 1822.5 0. 28 23.7
498.9 31.0 —32.1 435.-8 2208 0. 34 32.1
498. 9 25.6 4.1 477. 4 2032.5 0.29 —4.1
498.9 27.0 4.1 476.0 2359.5 0. 33 —4.1
353.5 46. 3 192.2 499. 4 547.5 0.07 —192.2
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HTFERELHEREZEMN KFQ0OHBKNKBIED A TR E. BRERES EXEK
AEXM KRB RERR L, B EKLNERGRBE T 19BERNEREINHMBET X
BEYAR, SRR ¥ 500kg, R E17kg, BEAE35ke /N X E L33, 4m?  EF 20K, SiFF A F
H28,19934E4 19 #5650, 4§ hm HH152 5008k, 10 H h MK, KA e MR E RN F2. &

3.H1.
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+RE&E (cm) 0~50 50~100 100~150 150~ 200
48 i 11.54 11.91 11.77 12.08
2z 11.54 11.91 11.77 12.08
5A T8 9. 69 8.93 11. 62 10. 32
B 9.77 10. 10 9.67 10. 38
6H e ] 10. 72 10. 28 10. 77 10. 80
W 10.93 10. 09 10. 40 10.75
7H TiE 12.48 10. 70 10. 89 11. 09
F--$ 12.47 10. 82 11. 00 10.91
8A T8 13.25 13.33 13. 49 12. 71
%Y 13.80 13.84 14.09 13.24
98 % 8.94 9. 46 7.14 9.10
2 9.12 8.98 8.88 8.38
108 Tig 12. 88 11.35 11.42 11. 65
ZH 13. 46 12.21 11.92 11.97
F¥3 EXRAIAASES
i )=t 35 £HH KR =i 7K 4 K4+
K5 Bt 53 B max ¥ i
.. (mm) 43¢ (mm) (mm) (mm) (kg/hm?) (kg/mm) (mm)
E-3) 314.4 329.6 488.7 473.5 7800. 0 1.10 15.2
% 314. 4 314.7 488.7 488. 4 6250. 0 0.92 0.3
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1993 2B N ESSImm, BV KE, ERAEFTWAILRER488. Tom, EFR T EREKER
FREEFEAS . BN LEVE L. FESREETEHEST AR REDRIEHERRA,
B AR ERZWEAER T TR L EREP HEL T LR E =8 S KR AMED
ERTHYERH KT AERLH
Fi1KAMELEREED. B
AEFWLEBAKDEIY ~
13.5% 2z (8] 2 4k, M [F) u (6] 2,
2m T BAR(BIEENR. FHH
B3R KS ETFTEAFRK,E
ARAMEHBEKSZRTENE
kEKRAEWBE, AELW
—_— ———— BH A, F1EE N LY
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RENEAEK, R R

THEED
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B2 XAKEEXRLRKSZHE

n,8 A {7 WX 152mm,
K ER B2 g,
AW RA22mm, ¥ ,
 OREKRBERRAERE | | , 150
—E S, BT A A _ | /
BKSHBES IAKE
10 LREXRSE LK
P,2I0ARE X LFA3
60mm , B T 1- 38K 43 o B
3N IEME,
WK DR '
ZHRMEKEZWMET NS
— iR 1 8 PIALE, 19874
4 4F B 7§ 404. 8mm, E K ,
AT WIRE XA 301mm, T8 9% A#
RTS4E, B2, —— MR ——— %N
EXLEBFHLIHASE B3 EKEERLNAKD NS (19884)
THRS,EEAEHEEXSE, &R BE300ke, K4 42 A, WE2. 3. %4,
B/ FRAEENASHDRE

4100

TIWERE D
() 3 B3

150

£ P id mawt  kfkELX  EEW B , =k 7K 53F Rt K5
C MK ks - RW K ARE ZHR %
% H (mm) (mm) (mm) (mm) (kg/hm?)  (kg/mm) (kg/mm) (mm)

1987 M 407.7 213.0 301.0 495.7 3883.5 0.52 0.05 —194.7
F-$ 0] 407.7 265.4 301.0 443.6 3105.0 0. 47 0 —142.6

1988 ... ¢ 274.3 374.2 611.9 512.0 6132.5 093 0.08 99.9
2z 274. 3 401.0 611.9 495.0 6288.0 . 0. 85 0 116. 9

MFSME 2.3 EARMER N, 19884E L ERERT K729, 2mm, E EF A G 611. 9mm, £ FK4E,
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Hifizm 1R +MAK>—ER2EARS BEHBREEREB . ZLN. LEHK. K TFENE

. M4 ERE KGR HRELER TEEKFE. ¢

2.3 BFXRIAHRSES
19BFERNEZERRS WM ATER R T EEHEERKS PSS T&RLE, Like

R AR (D BT R, (O BOUK ERFE, O RH, (ORESE, G))EHE, (O FHME,

- G4 d 333, 8mi M HI B AL, ATARR AL B & 7E /DX T E A K R AR B A0 Y B R B X, M £

HED AT BRFEARH, =R MK, SR NLKS. B4,

12( 1180
1.5 1180
1 1140
10.5 J120
S oot B
Q 100 x
. 4
95 80 =
il 2
St 60
8.5 40
8t 20
7.5
423 6.6  6.20 7.23 8.2 8.2 10.24
HEE.
—a—KFH  —x—REBH  ——— il
B4 BMTFRHEELRKINEER
¥ TEMEEZKRSHASTE
t 1.4 L 3= o £H¥M L] K4 # .
i3 | ¥, & X ¥ $ 3N ki b ¢ BEER K K5
(mm) (mm) (mm) (mm) (mm) (kg/hm?)  (kg/mm) it
i 244.5 259.9 428.8 41.2 372.2 58.1 0.15 4 15.4
b &) 258. 8 259.1 428.8 14.2 414.3 68.5 0.16 . 3 0.3
W 266.8 261.7 428.8 25.9 408.0 41.8 0.10 6 —-5.1
[ 3% 1::] 267.9 267.6 428.8 15.1 414.0 48.4 0.12 5 -0.3-
4. ;] 278.5 268.9 428.8 438. 4 81.8 0.19 1 —9.6
L 3| 271.8 272.6 428.8 "428.0 71.8 0.17 2 0.8

1993445 F5 A 19 H . 10 A 17 H iR, £ Wl BRI 428, 8mm, AR P AT BB (D EEH
AEAFom LB 1K & RERBNBENRKS & EBE BAERETN~11%ZH,. &
FREK IR R AR, 7™ BA KSR RHBCEREM, OBEE LR KESHHWEKRE
AHE L ENRENEEAREFEDRARE, LRKTETEH AFHREESS TRAKE
EXHF, |

19944F XA JIHT B F RS B S5 FHRE LB T , B — FHUES 500kg/hm*, R
#150kg/hm?, BEAE225kg/hm?;5 A 17 H #& 5, T Rh R0 20 4%, /DX HER33. 4m? , HE 2K,



o ¥ OHE . RERABER EERERKSHESEE ’ a1

WSS HERTN, R, 6022 A MBS S 1 HEE hm' 450mm ARG T 588
BOPIESAERBLEKNBEEBRING EW LR E IR E SRR RHE T — KK, UE
EHEE, 1005 KK, AR R RE6. 7.5,

*x6 JMEFIBAINEER

wHiE (A, B) ’ 6.20 7.20
22 (em) 0~50 50~100  100~150  150~200 0~50 50~100  100~150  150~200
EETE 7.13 10. 34 11.50 11. 49 10. 49 10. 83 10.91 11.76
RS 7.07 10. 91 10. 33 11.56 10. 01 11.26 11.21 11.78
L1i9: o3 9.15 10.59 10.27 °  11.32 9.71 11. 41 10. 92 11. 67
RmEEH 8.34 10.67 10. 64 11.59 10.81 10. 48 12.51 10. 41
5 . 8.53 10. 28 10.24 11. 06 12.23 11.31 10. 26 11. 07
el . 8.20 . 9.20 10. 20
T2 0~50 50~100100~150150~200 0~50 50~100100~150150~200 0~50 50~100100~ 150150~ 200

fKBEFHE  7.69 894 10.81 11.74 9.98 9.66 10.84 11.81 12.97 10.87 11.51 11.94
[-1i0s:] 9.95  9.45  9.97 11.20 10.07 10.28 10.95 11.29 13.88 11.66 11.50 12.11
fEREZY  9.40  9.95 10.44 10.79 10.99 10.55 9.64 10.82 13.17 10.44 9.61 10.88
REZH  10.52 10,47 10.92 10.27 10.34 9.47 10.75 10.19 12.13 10.42 11.94 10.89

Bt 11.42 13.46 11.42 13.22 11.39 11.89 10.35 11.44 14.56 12.81 11.56 11.52

.

%7 5 Fom + EASHASTE

_ 0. £HM Wi = k4 K5 # iz
- 4 pi3: ] Rk Bk | ob.3 KR FHE [ Y &S

(mm) (mm) (mm) (mm) (mm) (kg/hm?)  kg/mm)} w
i o 311. 8 364.1 314.4 361.5 2.6 2836. 5 0.52 7
1 i 311.8 1364.1 329.6 346.3 17.8 3108.0 0. 60 6
ey 311.8 364. 1 296. 6 379.3 —15.2 3601.5 0. 63 5
wmEBEH 311.8 364.1 301.9 374.0 —9.9 3871.5 0. 69 3

T 311.8 309.9 366.0 3354. 0 0. 61
mEEY 311.8 364.1 318.9 357.0 7.1 4591.5 0. 86 1
wKEZEH 311.8 364.1 312.2 363.7 0.4 3511.5 0. 64 4
I L3 R 311.8 364.'1 304.0 371.9 —7.8 3961.5 0.71 2
fREE¥E | 311.8 364.1 303.2 372.7 —8.6 3601.5 0. 64 4

iy 311.8 309. 6 366. 3 3916.5 0.71

MAIRIE R AT LB P 519934 (6 S HHER MU E R . AT UFED (DRME
IRERLTEYRBEK, AMEHREN2n L2 KREER . FHMPEE; (D% 2E
HEFF0mm K/FHE, Bl B KSR ARELE—ETE; Q) ZRMHE L FHFHE™
BE15. 3%, K2 B R B0. 08kg/mm; (4)F ABALHE /0 KB 7= AR B /N K32 8514, 61% . K
4 R BUR B 80. 07kg/mm; (5) AR IS B Fh7E )1 3, B EL19934F 3 F 7= B K 2 R AR
ER5~61F.

2.4 EeXAHARBETHE

IOMERNEEESHEABEERRARMARTREXSANASTFRAR. A HEE
307,54 6 H #%&Fh, 1hm®jii JR & 75kg , B IB375kg, 10 A2 H UK , K ER S A F WA B REF 364mm,
B4ARAY, S -HRP6 28 ABES. Tmm, “EFMmE T HENN LK. EERE,
g KA FAESRE.ENEFR EHRESR, KoM ARELRSE L, WK TR
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LTS T AR R E — R
B KSR SR EESE . KEER T 110
H50 % B AR E AL, BT LA B 2 3
T AT — ¥ AT (B MK AR B 25
& ENAR & B E 7R K LR
Y, AR RH T%8.%9.ES6,

AEMEGTED, B T2m -
BErEr KR SEIRE LIRS . £F
PRHRSEEEKBILEHE B, 0}
EEHSMEm B FTHEEKE
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2 LKA R H R
K HEABEEERBER—
/ |, *EmRERERR.
OEFEYETHAR, K
[V W M b E A 4 B 2m) B F
BHLBEELERFHE, &
HREL RS REBHE

9.27 10. 25
e R
mACHHD °

10. 5F

~

ERTWREEER. &

—x—E@  ——e— TR+ HH RAEYIWCIE G 2m 1 )2 4 MK 4%

5L PARS RIEVHE KR

— Ak AR e i S5HEEHMERILEAES; 1§

6 REBE®RKSHE KA A A, X R B

HWERRXEYREKLHRAKTSKE B RER, LK ELS, LA EREEY 5EHRE

H.

WOFREETHNARETRAER (B FEDHE BHERE. I A G BN S5 RS
AR ETEGN= R ASHARESEERES BE, BETEILE,

() FERRTIEHE6, a8 A, B RIS, T EEY R KL= HDORTULH

R, FAT1993. 19944E Il F ok .8 TR R 0l , (AT 10), TP LI X — BB H K
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P
RIBABME R, RINFRITR TR
3 FAMEEK)IMESER

atRICA. B) 5.4 6,26 .. 723
+E(m)  0~50 50~100100~150150~200 0~50 50~100100~150150~200 0~50 50~ 100100~ 150150~ 200
EH#H 10.10 11.36 11.34 8.72 8.25 9.47 9.90 8.63 7.55 9.03 9.22
b3 Y 10.44 11.23 10.62 10.28 8.88 9.01 8.98 9.27 7.55 9.03 9.22  9.61
%% 111 10.93 11.94 10.67 8.97 8.19 9.72 9.77 9.41 -6.47 9.01 10.17 9.26
K- 10.22 11.40 10.80 9.57 9.35 8.47 9.8 7.52 8.88  9.10  9.62
B 9.67 11.51 11.06 9.36 8.26 9.33 10.28 8.96 7.98  9.22 10.14 9.0l
i 11.33 11.55 9.96 9.83 6.80 9.54 8.89 10.24 - 7.82 9.38 9.09 9.70
Bt 8.22 9.27 10. 25
B2 (em) 0~50 50~100100~150150~200 0~50 50~100100~150150~200 0~50 50~100100~150150~ 200
jx: 1ii] 11.26 9.28 9.01 9.23 B8.69 9.00 8.8 9.58 11.11 10.38 9.94  9.59
=¥ H 11.36 ~9.44 8.62 9.02 9.05 9.22 9.37 9.66 11.67 11.16 9.84  9.87
2% 1 11.20  9.47 9.80 8.88 8.65 9.12 9.28 8.8 10.88 11.04 9.90  8.63
KEH 12.08 851 823 9.45 9.56 9.24 9.07 9.75 11.15 10.94 9.21  9.40
K 11.82 10.21 9.38 8.62 851 10.04 9.73  8.59 11.24 10.47 10.84 9.22
Tig 11.67 8.68 8.10 9.44 8.56 8.12 8.02 8.58 11.77 10.92 9.62  8.64
*9 TEKELEASFIASTEE
£EM #art wEL e K4 7K 5+ #)
AhFE - REK K5 : /& ZRk ki =& & AR
(mm) (mm) (mm) (mm) (mm) (kg/®) (mm) (kg/mm)
b A )it 364.1 265. 7 262.7 0 367. 1 1055. 25 -3 0.190
EHH 364. 1 272.4 272.4 () 364.1 994, 50 0 0. 180
R H 364.1 271.1 258.8 22. 38 375.0 310. 50 —10.9 0. 055
KFH 364.1 268. 8 252.8 18. 63 361.5 963. 00 2.6 0. 180
hiid::] 364.1 266. 2 262.3 16. 6 351. 4 300. 00 6.7 0. 057
i 364.1 273.2 262.1 21. 38 353.8 '600. 00 10.3 0. 110
*¥10 kP}EFBRHERR
K K5+ xR K45+H
FEEY hitw il & 3 =k AR 3 ]
- (kg/hm?) (kg/mm) (kg/hm?) (kg/mm) 45
X 7252.5 0.74 7132.5 0.85 1988
7275.0 1.01 1993
. BF 4180.5 0. 63 3991.5 0.71 1994
&IhE 2862 0.56 1095. 0 0.15 S4ELH

3.1 ERAOEXAER{FHKIFA

EOHERR  EHESFEAR  REIELRR AT KE K RAELRR,EBHE. B
HEY R KBRS 7E200~1 000mm Z &) , MHERFEZ L. /IE KE BWE KEF CAEDT/K
BEMEA5~700mm ZH,MEXK.BF. . BR.ETFTZECAAYEKELIE210~360mm Z
., B F CHAEMERENENNR WAL, KSR AE S, B CAETHKIFIERERC,

ED 2. 5~ 3 FERMTRB G, EXRCAEM BT BEAEKBRAELFHL

-, A B X

AEAHHEE LR A BMENREKE. R KSHMARERKREDTREREN. RS
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T RS B R, A TR, T E KR =R KRR ERR RN,
3.2 RNEEHERE 4T ks F A

SRR 34K 4R B RE R E A — 9, ﬁﬁrﬁmzwm Bk F ARG E
RIA, 32 5 e B AL B8 M R X 4 S )V RS B B K300 1 4045 13 . 3
M X B IAERLER WEIRNELEE, A5 10%EAER, Bl TEHMETE, X
ST E , AR e LI s R, BRI T 7= B L B M T B ik 5~ 1045, R MMM N B ENEARE,
BREERSFHRRE. B BAER, sES VT &8, N FRERRERESMERENR
B ANEXFHESETRMNE PR RAXRERAE, FEER BRER, 5T R
MR R, AT 40 B4 RN TP iX — - M P I B AR X 80 % LA b - R e B o
(BERECERABED X RP IR T 72, B8 HAh, ot — B3l R 8, K L B &
PE LR AT KSR RS R AR RSN B BRI BRAS SR,
HERKERE.RERITRBFHNSF RS EFSE R 100kg. i FE7E )| b E
EX. BT FEk hm?=7 500kg 47,4 F hm! =834 T 3 000kg, T4 kB T JII Ty 3 7241
BHMNEO KA FANE. SR EIA TS BERNFEHE, B TR EEEHANTE,
BEb T 2L BN LR A B b K R R R E KA, ERB A Yk LR DR B
AT SR =, 2 RWTHE AR , 5 F 065 F )1 P — B S R 3 7 RAE T 7R A
3.3 EHERRSHETERETHKS M

RUVARE EYFBRE—PERNEETE, E2RSE . BA LR EY MBSELER
B RS ERIS I AT HBRAESANE RN Y- REXESEETFE, & —
HHRE 4 R AR B 7E H TR E B W B K e A ok P+ 5 S L AR 2K 40 1 PR R AR
RER T RIS RIEAE RGBSR A R B # . 7R Ml ek
HRERORR ST E, ERHHER R A AR, RE SR RBRL A, THRX
SR FRHRETEERBEMER KA HBHER.

(I - 3247 20 B, e 3047 /K T 0 R 2 b A R 7™ B 5, K O U I R G
BBHERE I X B Y B EE TR AR FEYN, BRARNBSHE K LR EBHEKRRNER
SRR R4 R R EE R AT BN K RBHE, B T R E RO B
SRS, BEK BWEK ARBREAS B EH TR, RS EA R, FRHEEN
KBSy, M TR NS E R AT PRSI HRE LY W2
B, WM ERERE T HREE . FTHRERBOKS MR T EWH e, B8 THREEHHA
OGN E T R R R,

O EE . RITC2ME, ERWEK A REEERC W% EEWEKER, BIKE 58
FET LK BANS, RER TRAEEEVPASRERY, SEPERFRS, Bk Lge
HREMEE B RKE, A R4 Pk T AR R ATRE B RRET . LIk 4 20t
YA KR B RIS R RS RS LIRS R ERERRE . R THRE
T2 A0 X W EEE, KB BURE R RS S , B R TR RN, B Lk &
R ES PSR, RIEFL T, =R A RIE FRE S EY R T 26, Bk TR K
B, TR LB, RRITI9944)13ES FTRE, N— A B KI S REwT
16. 8% iy =& A10. 08kg/mm MK 5 FI

(B INHE N B8 HEAE S - R AR, NP IE &5 B R A VLAE, WA B B 13, e B L3N
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BB E KN IR EE P RN RLE N B RERENKSFE T, LR
FESTRRRG , LUBE K , FE 40 ) B 07K 4R 28, 4 bk 4K R AR P IR T O 3 ALY 1 SO R
BB PR G EB I KD THYAS  BE KD F AR, BRI 1994FERIT)N
MEE TR RER AR BR M, NRTTLUEE, R R ZWERTEFHE . RELEN ™
B, K5 AR R AR PSR B —E B A AT BRI R B Y B K A K P K S R R R A B
RO T S AR 0 2 38 I ™ B L SRR K A B AR B .

%11 KEXN~R.KSARNEHES

L& R ® #K & (mm) =& (kg/hm?) 7K 53 #) F B ¥ (kg/mm)
Bl NP 374.8 v 2673.0 0.48
B®F R NP 318.3 1689.0 0.35
. 3 328.1 1231.5 0.25
Hi NP : 331.9 2277.0 0.46
BF R NP 312.1 1528. 5 0.33
PNy 304. 1 : 1329.0 0.29
A\J
4 B

ATERRILEERERERLE, REEYK> FHABZER, KE LAFRMIT. BRER
IR —EZE.(DOERAD, i# {%#ﬂﬁﬂﬂh AR T Q) XREHE, TITKLR
R HME ORI A VUE ALIE; (ORI R, R B,

A AHBEESL FFRARE, HRHE!

£% K

PEBERR L HER SR, P E R L R BB R B, WA, 1990
IEHER REITHBHRLAEL S LR HEHBM. 1993
PEMERKIRAFRRFER. LHFEREX DR BEEAR KK, 1991
FRASER. ﬁ‘i&&?’m KK+ RFRAEBLWTER. KN H R, 1990

RS, W4 R B X R RAHE O AR R B A4 BT, K L RFHER 1990, (4

BE BHRSEE. FEHILFRRBRKS =B ORFR. SR HHE,1993
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