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Allocation of water cellar in Malus pumila Mill orchard on
terrace based on soil moisture dynamic
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Abstract Aiming to solving the problem of water resource shortage in apple orchard on terrace by
reasonable allocation of water cellar, water cellars were optimally allocated based on the verification for
water storage dynamic change in 0 —200 cm soil using WEPP model, to meet the water demand of Malus
pumila Mill during its growth period in different typical years . The results showed that water storage in
0 =200 em soil could be well dynamically and simultaneously simulated when the databases of soil and
crop management in WEPP model were updated; The water cellar should be optimally allocated base on
soil water dynamic variation in typical year, which could better meet the water demand of the Malus
pumila Mill; The allocation of water cellar is 1 150 m’/hm’ in typical dry years, 180 m’/hm” in the
normal years and 50 m’ /hm” in the wet years in loess hilly and gully region. This study provided a good
water cellar optimal allocation method, base on soil water dynamic variation to meet the water demand of
the Malus pumila Mill, for efficient utilization of the limited water resources.
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Fig.1 Break of slope in WEPP
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Fig.2 Confirmation of water store in orchard soil of

Malus pumila Mill
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Tab.3 Division of Malus pumila Mill phenophase and their soil water demand
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Tab.4 Typical year of water cellar allocation
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Fig.4 Monthly 0 —200 cm soil water of Malus pumila Mill
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Tab.5 Water deficit of Malus pumila Mill in sprouting to flower and inflating stage in differernt typical years
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Fig.5 Optimal allocation of water cellar to meet water demand of Malus pumila Mill in typical normal year
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Tab.6 Allocation result of water cellar in typical year

" T R B I 7K R K
B % zzji KERE  opm KEEE g
m’ehm =2 WEU/RK mPehm 2 KE/K
75 2002 1 680 2 1150 2
50 1997 550 2 180 2
25 1992 220 1 50 1

TEZ T TS ~ 8 AR A S 2R 7 24 0
2 77 6 000 kg/hm® , s g B4y 4. 0 TG/ kg, 5 i
7K VERD SR K 575 3 A 2908 280 T /m’, AR 7%
B N T T Y Rl DL 10 4Rk T &2
TR TR ARG R 6 rhUK AR E A5 R, SR AR
T 2 B DI 7K D0 S SR 7 B L A2 e D 7K
SRR PRI 15% LA, MRS K ARRS < 10% L
e SRR AR LR PR 5% DL A BE SR AN R 8
KBTI I 28 B A . M A gl s )
Xt HE 22 3 DX 3P SR A ATF T THE K X S SR 7 1Y B
AP, 2% DXASGE o TR 7K AR X AR AT A 1Y
W7o DRI, FEA B e e TR AR XS R K i A

i e/ DA K H AR, BLA T BLAE P K AR R
AR K AR B 4 5 A 1150418050 m® /hm® . FESL
B, T AR 2 b i 4k 2 R DA O, BE BRI
PRSI (RIS SRR E LS. 758 L R
B MR KR TR A RBLE XSRS
X AT S PR K 3 AR AR (150 m® /hm?) FLAS
PR, e P RS 45 SR (105 m® /hm) fi ok,
e 2 I UE 3 T A ] A 1K B Wl ) S

4 Hig

1) 8+ B A AR X, 5 2 e 32 SR T KM
Eb , i A2 S SR D R SR AT K A E A PR AR A -
T T 5 1 L AR A K 2 S B R LA BRAE 1150
m’ /hm’® , B85S 7K 4E 180 m’ /hm®, HiL 751§ ¥ 4F 50
m’ /hm’ , £ 52 PR AR P v HERE R FH S K AR 45 SR AT K
AL E

2) WEPP #ERYYE JE AT 2 8000 4 0 JE il |, RBAR
SR - Fr g VA AR DX AP 35 [ W 2 7F 500 mm My
XIEFHL 0 ~200 mm 32 (1K AR AL 1 L

3) KRN R AB KR RS



553 1) B LEE: FET RS Bl A A FH 6 5 el 7K 75 e B 63

HEM A ARER SR TSR MR WEPP @ g 3 +
BOR RSB AT /KB B, e — R Tl AR
F4 ~ R ORI A 73 B~ DR AR PO 72 B B AR

5 ZE3Mk

(1] R, mrd . 8 b UK LR FERE (M. M-
B KR A, 2006: 1522

2] WA AR, b, S BT AR 4 AN
SERA ARG (J]. A KEERE, 2010(6) : 2125

(3] fERFIR S #Hi%F. GB/T50596—2010  Fi/K4E & F
MTREBARE (ST, deat: o E ) Rt R,
2010:9

(4] HivERE, et , sk, 55, TR K S A AR
PRI TCBE 1) e 4 By - R A R AR (). AR
4%, 2010, 30( 16) : 42574265

(5] ZEBsi, Smae, M. £HOKM T RFEEY 7K
FEWE R D] AR AR K A 2 4, 1997, 28
(2):178486

(6] PH:, A, AEIAME. % 5 A B IX R [ Al AR
BRRPel 5K 23284k [T ], Pa el 24k, 2008, 17
(4):229233

(7] Tt WEPP BRI M) 75 8 w5 S5 B A AX
MG PP (D] PRV PG LA pRRHE K27,
2007

[8] Elliot W J, Arnold C D. Validation of the weather gener—
ator CLIGEN with precipitation data from uganda [J].
Transactions of the ASAE, 2001, 44( 1) : 53-58

(9] IETC. WAL, WarF, AF. BRPG LM (M. dbat
Blog ik, 1992: 187205

(10] sfsEalt, mdt A, WEPP 76 #% 4 & RO A2 i i 4
(385 FHPERFSE (D], ARET, 2008, 30( 4) : 6668

[11]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

F A, KR, VLS. WEPP AL AR 8+ e
B VAR X IS FIPERPA (D], K AR5, 2007, 27
(2):50-55

Qe R, Y A R TEYR K S R AR
VAR BRI RS A5 R ORAE [T ). DK R FERE
2011, 9(1):2432

Frankenberger D C, Flanagan J R. Water erosion predic—
tion project ( WEPP) windows interface tutorial [M]. In—
diana: USDA-Agricultural Research Service & Purdue
UniversityNational Soil Erosion Research LaboratoryWest
Lafayette, 2004: 22

Zhang Xunchang. Calibration, refinement, and applica—
tion of the WEPP model for simulation climatic impact on
wheat production [J]. American Society of Agricultural
Engineer, 2004, 47(4) : 10754085

ERE. ERMEBA T AT EE®E (M1, Jbgt:
Aol it , 2001: 125445

RPEE SRR 8 IR R e b K A BT
9% [J1. K HAREERFSY, 2004, 11( 1) : 4042

Bz KISCIR. A 58 b e DR Pl 7K 70 28 R
fERTSE L] 7K AREF2A4R 2000, 14(3) : 6770
TRALLL A, EoEAR, S AR IR bl i AN
W2 K BN B [T]. RS, 2011, 31
(13) : 37673777

KRB, o0, AN B b e B XA R
HKHEREERNEEE [T, T 5l X A5, 2004, 22
(1):152455

. e SO I e A A [ A PR ) 2 AT 5
(D). BRPIHZ: PHALRMFHE R ,2010: 3435

(FTHERE £ =)



