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T X S KRR, BRI X K A R
(BRI B X AR L BRI R, AR
T sE RO 2 3 K 4y DL R TR T S 25 IS RE K
BE T AR 2 3K A AW FE, JER “ R 1
BT AU T X R KNSR B — AR 200 ecm B
HEwZBR, NkTE— B EREfEgd A THEmR
HMEMK AL, TR AR AMETER, HEWFR R 244N
TR B FE K T4 1000 em™', F om0 e
Jbazfl B Ry i) 7 W N T8I B R, 23 AT
T 2% FEARMRRTN iR PR (P FE IR 2 ik 21 1 550+
2240, 2 150 cm. WARSEN TSR R 0A 0 A S 15 a
A AR S IR e R K VR FE S IA B A 1180 em.
IR AL, KA TIENTERG AU R A

Wk H A 2016-08-06 BT H: 2017-04-10

FEATH: HFECHE U RIIE “Bedb K X b D R R R R HoRie
(2015BACO1B03); BEPHGL T H “ LA BT i A A - R BB B  5 7R
J5” (2014KTCGO1-03)

fEE A SKk3CE, RN, A, BEHFRO o TR
Mg i E R B B K LR ARSI L, 712100,
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XIMEES: A, Bt N, BIFITG, 2GRN S S 8oR H
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AT, i HL 245 5 SRR I AN AR A7 A R AR K
Mgt 218221 i i SRR R B MR ST 5 R,
T T 48 b 5 SR (PR R AR RKOR R T
H TG T 0 B s o 55, 2000 T8 K 4 1)
WAL e Je SEAAE DR AE 200, o DL N AR AR KR W 1
WF9T. TSR Be Jb 22 4 b X AR . O
B R DR R IR K A SR W, AR SR
() 3B B KR KA TR 40 a A Re S BFF e A b 35
KRR, R RN 2 /D T5 22 150 @, 1AR S BUAOE
Wi K KR AEMK A . 32— RO b S i A
TYPHTHE RS LK 3T FSE R B, 3 m L2
IKAYHE S a WG EIRM, S 2 m DLNTS BB LF A . it
T T SN K 3 W RN L A 7R ) L O S
R KIS B b R X 2 AR T B T 2K A R
TEEG A T H AR RO H o b SR T X AR
TR 7 a HAE-13 a IRETED

AR —Fhi T2 TR, 7R T B XK
FRRANHE, #ZE 2010 FIAFRIMIA X 100 hm?™7,
) A TR R R T EEAEM . H TR TR
ARELHE T i FAR AR G L A2 SR 4 7K A8 B AR (1) A K
KFEKIFICIR R D o PIEAST DL T 3 B BRI SRR
MRIRAR i S FH 15 7K TG B R PR AR MR g 0 5, wF9 AR
K R RGO, LA 40 398 5 S il et 3 S IR AT
TN THFEARTE )T 2R Bt 5 2%



%7

GV VP e ol T 7 R/ e w4 i Nt 4 U AR (U T S VN

141

1 HAREX#ER

W FC AL T B v 48 K i B 5% A e A Ll 41 AR i
(37°12'N. 109°28'E), A 755 5y Js e VA 8X ;@
WA T R, PR 8.4 °C, Wi B il
38.2 °C, MR ii—25.5 ‘C. 2012—2015 ERFKE S
WA 404.4. 530.1. 460.4. 3348 mm, fFHFEKE
451.6 mm, [EWEEEPAEEZE, HLh 7, 8 AmbmiE
T AEERRKER 49%. HIEUIE ERRRF RS oA
X, B R v L, 28 1.24 g/lem®, HH IR K 22%.
TR IE, R KHERLE S0 m LT, W R K S n)
2 . WEFTIX 1984 —2007 4E 0] 4 FAESE R E M, 2007 4
ERMARE RN, 2011 FFEFRATE A .

2 MRAZE

HHIgE

2011 4F 4 H5E s G Al 5 et : FEHb 1
GRIGX) 38R 2Tk, A7 23 a 438 B G F
AR (1) T K RS BTN X 5 Afbb TT ORF R 1) &+
HER T, U 23 a ZESE UMK S R AR 1 A
A B . A I ORI 2) J& HIER 2R
Tt CEBRER) PR AR 5 RS B X 5
FEdh TV JEEEAEH T2 200 m AR 15 a 245480 CRTI1E
BHOMO 8K A X FElh v CRHD A7 TEEFE
129150 m AL GBT 2 5, FRORM A FIkHh B, &
A BRI, AcHh B FREEE T IR A
FERBIA R Bh T, FOAAE 520~740 m? 22 A], I 2706
Hde, SREHBIEARS DL 1,

2.1

2.2 EHRMEEIFRMHE

FEHL T o T0. TSR RAERIAS 4 = B (12046) cm,
Hife (12+2) cm, 25 200 cmx300 cm, 2013 FIFahE
NIEFE S5 T, B R 4 A 52 20 AT IR AL 1E
YR K AU BY, 8 BB BIFRUE N =% 200 cm. i
i 200 cm*200 cm, IKAUEBIARAED F 160 cm. TEEIE
160 cmx160 cm. AR R 915 K S B2 R ok
s DABE SR K o R ACE  H ), A aliia k=g .
FERTHANT T A b3 LA A, DARS e =134, B
MR 22 47132 [ T S 2 0 IR AR, P AR A A 4
FIRE R /I 2 3 B A IR H bR 7 e SO AR SR AE B
FAAR AR IS RE /K B, 30 I 28 M U 7 S B AR 4 R /K B T o
WA AN P . AE AR AR, KB B SR KA
(IR 53 T4l , 36 G oy 20 SR T 30 7= i s - 3 7K 43
RN RN = SN A
2.3 IEKSME

- HEAK A3 W 5 g N T B AR e 3
€, MEIRELEH 1000 cm, J5EAIRE 20 cm, 052 i 1a) D
F 1o FEHbAP A 3 ANIURE AL, DUE T — FI38 TR R AL
W N TR BRI SUORE, BORE Ja Bedb4n aF
£E 105 CRHET 12 h, BTl 38 KN E S /KR, A
SCHTFH S K E ARG TR, EEA XA S KR =
TR R, [ AT 124 glem®s 13K
SESPIIIE A B CNC503B 2 NP 74 (It B Rl aebt
HIRATD , WA, 10 d, sk, W7 K&
BRI E . AR UL T MS2000 FYEHERIEIL (Malvern
Instruments, Malvern, England) 52 .

*1 HHEXRHERNTA
Table 1 Introduction of sampling sites
e ) o N ) bl 35350 17 ] ] o K AN I
WES s AR LBTLR WSNL g wr wgy | DRAOWENT
Label of sampling N . L . . Geomorphologic o . Measurement time of soil
. Sampling sites Jujube pruning type  Dried soil layer o Aspect  Slope/(°)  Altitude/m .
site positions moisture
X hip il w1 e ’ 2011-04-21; 2013-01-01—
! Experiment plot S AR 32 933 2015-12-31
o} I g YR LT e
1 ﬁ“aﬁlﬂi ! ke RETH L7 Gl ARk 32 930 2014-01-01—2015-12-31
SR iEes 7 N T i : N
1 XJ‘E]ZzM\z fii &k g IRIE 31 947 2014-01-01—2015-12-31
IS g o N
v 15 o2 4ok L x g VR 32 938 2015-01-01—2015-12-31
15-yr jujube
\' ety ) &k i IRYK 28 954 2011-04-24
Farmland

2.4 ERERIEIRNE
FEHL AR SR 5 BRARE T3 AR K AT 1R,
W e KAabr. IR PHKE: M ARtEle 4 4~
JTASIE 5 AN, HRE RN 7 d i 1 k. R
JFER Ry AR SRS AT R B LI FE 30 AN S S 1)1 34 i
o ARG LR AR, BAER.
AIMKEE, ANEA. RREREH. AR, B
KA 8, BSehife. Bezgife. BPORRSIE, R
L e E VAo iR RAEL
2.5 tEXEIFITE
TRV P b5 5 2% Bt e 250 3 kil 4y
e LR RKBHA S KR BT 60% R FFKH)

DR, THE LKy, JRAE SRR Ak b
Tk (£2) , AXWE:
K=(0,—0)/0,-100% (D

K KN KD FEIE, %; 0 8 HIEEBISKE, %;
O, N AEKBLHARIE KK, %. K<O B, FoREHIKSAN
ke

TR KR RS IR S K . I EK
H AN
@))
hh

W=10-w-h
Ko w b HIEfEKE, mm; o NEBEGKE, %;
TJERE, cm.
TR X A HE K ) A B K P . RS
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AR TR, LK, NEERZBR, o T KH
g, WA R A ERT. Kk, EREKEAR
CINE V)

ET=P+AW 3)
A ET AW FEKE, mm; P RS, mm; AW A
T B S T S BOR LK B2 22, mm.

x2 EIsRIBETHKSRKRITENIER

Table 2  Evaluation index of soil dried layer in loess plateau
ELSNA TR RI K KGR
Deficit condition Soil moisture/%  Water deficit degree/%
B 5 EE Minor water deficit >750, <25
o A A
Moderate light water deficit 700277564 25730
R R . -
Moderate water deficit 356:~<700, 307=45
o A T Gk
Moderate heavy water deficit 30047<556, 45730
H ¥ 58 Severe water deficit <500, >50

T O N ERBIA AR S KR, AT 60% H K4,
Note: 6, is critical moisture for growth and equals to 60% of field water holding
capacity.

AT UK B e T4 T A 0K BRI
A ROK SN
Wraw=Wpo—10h-6, 4)
A Wraw AR HAROKEE, mm; Wro ARG
K, mm; 0, A JHAROK NI, %. ZE8 U84 AT
BRI, TR K APIRGE T 4 WAMFEKIREELT 400
cm, BEAEEIE N, TR A KH ST, FEKIR LY
KIHGE, 12 W I FE /KR LY 560 em, 42 15 WIS 24 600 cm.
KR N S0 T R W SRR MRS BT 9 a AR 12 a
AR 200~400 cm L)EFK G CHFER, HRE T
K WAE R T A E o R A LSS bRt O, A ST
15 a2 A 0~600 cm |- 2 I PRBIE KK 6.15% 49 A1
ATHARBUK TR
Pl RABOK BT AL
Wraw=Wp—10h-0, (5)
K Weaw A TIBFIRAROKE, mm; Wp ok HET HIEGE
/K, mmo.
THAE] AT BUK Ee )
Woawce=(Wraw—Wraw)/ Wrawx100% (6)
K Woawe ATHFERT A BOKI LG, %,
A A M T A5 o R R R, SR A R0
VAo L ithn = AT I

B=B,, B,. B;, B, @2
B=0.002D, "%, 01 (8)
Bz=0.005D21‘02H21'078 (9)

B5=0.00004568Z," %1, (10
B,=0.6312,>%0"%8.1,09% (1D

b B EWE g BOWECR B, g Dy KRS
HAR, mm; Hy AESKE, mm; By PR MAYR, g
Dy R EAR, mm; H, AR, mm; By M /B
W, g Z WM AR, mms T AR, mm; By R
SR, g5 Z, RSERERR, mm; T A RSE4E, mm.

AR KSR FHRCR A X H
WUE,=Y/ET (12)
WUE,=B/ET (13)
X WUE, A= ik AR R, kg/m’s WUE, b4
BKDFIRE, kg/m’s Y AW &, kghm®; B HA
BEY B, ATl kg/hm?s ET A1EYAEKE, 7
Pebi oy m’/hm?,
2.6 HuEAE
H SPSS AT H s G vt /341, FIFH Origing.0 2
B AR

3 HR5HH

3.1 ETHAHIETFHIRR

ST AT 2 42K 23 a 1 1 i 544 3 5 Bl , 2007
SRS R AT W I e AL TR RDIRES, 2011 46 4 H 21
H—4 F 24 H@ 55 3 Uk i 38K 5 CRith
A Akt B (T ABIE KR ILE 1 R 3 B f
AN (O THE TS L 3587K 408 RS 5 i AR N AR
IKE 6.6%E N AT 2 F8br. 1 &E 3 GH, 1
0~250 cm JZ2 X B3R SARMIEAR 3, —HELZEN
LK BHMEALAZE 0.5%, 3K TG LRI 4 a
WAL JZUR s 250~300 em JZ2 K 35857 7K 28 B 5 16 n iz
Wi T 24, %2R K (B R BT,
BT ARKANBIERUEZ, % 0~300 cm 124507
WAL JZ R o 300~500 cm 35 5 7K R AT 1 2 A £k Hp
TR, N2 KNS HECUE R, HORR b A
JZ; 500~1 000 cm 137K 73 B 300~500 em 22K B
FET, AEAIBARF A IS KR, RIRT I3 AR
Fe SRR IS O 4055 1000 cm, #3300 cm (T2
PR A K AMETERL, 300~1 000 cm 3 F-4AF 4 K
2o 8.71%, fi#/KIE N 756.13 mm, A& H:[A] 22k A4
TIKFENEI N 14.14%, +HEEMEKE R 1206.62 mm, {%)5
e K B AR 37.33%, XAl HVEERM 23 a Sk
BN LM KR . 23 a SERMFE KR EIE
1000 cm, 5 B AR AT 2 0 i) e SR R 4 B R X
20 A S L i R T 5 SR — 3

LB 7K 2 Soil moisture/%
2 4 6 8 10 12 14 16 18 20

0 2T r T
3
= 200f A/ﬁé:
5 —
£ S
S 400f 4
= e
2 ol 2 7 —ElE
= ‘Ai s Soil after cutting
% . “~a,  ——f&HiFarmland
IK goof 4 L}*?E?HW
+H A £ Index of soil dried layer
1000k R

A1 HZERELRK0~1000cm LIELHKE
Fig.1 Soil moisture at 0-1 000 cm after orchard cutting and
farmland

FREH] 0~300 cm 122 K7 B [ M AR A (¥ 52
Wi BN, XOE 52 BT ST Tk Z =K, FEk
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#1300 cm LA R HIEARRR RS, W 3 Pon. ARG AE T
e /K 43 5 BORE BEBE L2 eR S i gl Horh 300~
500 cm AR W E T E; >500~700 em Ok R
>700~1000 cm MEJE5E. 300~500. >500~700.
>700 ~ 1000 cm - 3 fif /K 1= 43 ) 4 A Hb [R) 2 IR 1
46.93%- 66.82%- 71.51%. A<HLE 300~500 cm KA
B, >500~700 cm AFEJETHE, >700~1 000 cm AT
il o — O A ARAE AR FAE R RS A FE A PR,
BUH UL FE IR TR 7y, ANSTE UK AT )Z . At

500~700 cm b 29 L HA IR - 38K o0 AR B L S ]
BEAE - BURL 2 B 22 SE B, RZAE R KT, %3
K A T R B N R JZ IR K A 2 e A
—HING, LG LK oy T R R R S B S
MR Wk )m $Fd 13 500~600. >600~700 cm [
JE TS E, H 2 JFIREIES KR A BT
(P<0.05) , A&Hh 300~400. >400~500 cm % +3E/K 7>
GEREERI N T, H 2 JFIR RS KR A
WEZER (P<0.05) .

%3 HERETES R 300~1000 cm HETIEKDSHRE
Table 3 Soil water deficit at 300-1 000 cm profile of soil in orchard after cutting and farmland

%) +3 Orchard after cutting

Aeith Farmland

197% i S - AR S . o K& S35 - R . _ N . o
gt CPRERRRE pmir g okm GRUEAEES PRIRC ohsier semm ke
o1t depthvem i Water deficit S Water P - . Water deficit Deficit Water
Average soil d Y Deficit degree y farmland water Average soil d Y diti y
moisture/% cereeivo storage/mm storage/% moisture/% cereevo condition  storage/mm
300~400 7.14a 45.93a g 88.50a 46.91 16.87a -27.82a I 188.65a
>400~500 7.14a 45.90a g 88.55a 46.94 15.21b -15.26b I 188.65b
>500~600 7.71b 41.56b i 95.66b 62.51 12.34¢ 6.50c E=35% 153.04c¢
>600~700 8.34c 36.82¢ o 103.41c 71.38 11.68c 11.49¢ E=35% 144.88c¢
>700~800 9.73d 24.32d 7R 120.6d 68.66 14.17b -7.32b I 175.66b
>800~900 10.39¢ 21.26e 7R 128.89¢ 71.94 14.45b -9.46b I 179.16b
>900~1 000 10.53¢ 20.26¢ 7R 130.52¢ 73.92 14.24b -7.88b I 176.58b

T AFTHRRTRIERRF (P<0.05) , TR,

Note: Different letters mean significant difference among soil depths (P<0.05), same as below.

ik — e LIRS KRR, 5% T
ARSI [ s At A 300 em BLR S KR
5 o 4 A AT DA b, Wik 4 FoR. g
EIKFESERL (<0.002 mm) « WL (>0.05 mm) FEY
EWREIEA L (P<0.01), 5KH(0.05~0.002 mm)
TEEMEE AR (P<0.01) , 51 2R ERIF
PEARZE (P>0.05) , ULHHR)Z DIRE /KB ZRL K
Fi FRLIRE 2, S oK SR B 4 SRR AR S B A7 4
IR SO o R 4 kg B KR HEAT RN 40 K
R, B KR B R (135 hn S £k ) 8 08,
g Kl 2 Fror.

F4 KA HEEKERES T RREFNFHLEARK R Pearson HEXFREL
Table 4 Pearson correlation coefficient of soil moisture, soil
depth and particle composition for farmland A

F5¥5 Index +45E4 7KK Soil moisture

12K Soil depth -0.318
PR Sand content 0.621%*
Hrkifr it Silt content -0.751%*
FWkiE & Clay content 0. 805%*

e *E 0.01 KF R,
Note: ** represents significant correlation at 0.01 level.

A B 3T AR RS EAERAAAE 2 PR
A SR, IR ST AT LU, WilEl 3a Bir
s A B S KRS S A I A E A (B
JIMRARZE Dy 0.28%) » Ui WX H s A T A Ao ok - 15
FURL 5 VR 2 3K 7> 2 IB IR AR o RS R MRAR A A

B mARNE 2 PR R, S E e T %
(FE 3b) , AR il 33 S S5 5 /K 6 2 Ta) 46 I 2
79, 300~1 000 cm + )2 F AKE T HAE N 14.35 %,
THEAE LLSZIE (8.66%) 11 65.7%, FWISERM ] fig
2 AR T IR K.

20
18F
16}

141
12+

of | 4=10.341nx-15.91
ol R=0.84
P<0.05
6 n=50
0 10 14 16 18 20 22 24
FkLi 55 $(Clay content/%

B2 R AZAS LA KENKXZ
Fig.2 Relationship between soil moisture and clay content in
farmland A
—— {41t Calculated value -+ 52Jll{fi Measured value
LR AR RIS 7K 2 Soil moisture/% LIRS 7K ZE Soil moisture/%
8 19 1.2 1.4 1.6 1|8 2.0 6 8 10 12 14 16 18 20

FAR AR BIE 7K K Soil moisture/%

300f e 300 =
= e = P <
2 400} = 2 400tf
S soo} et 500 %, a
< - < 4 ey
= 600f = 600F % <
3 N 3 4 =
&700p T & 700 Ay =2
% 800F f\; % 800t 1;’ ;j
I¥ 900} e I¥ 900} 4§ e
H ot H s o
1000t A 1000L A >
a. KB b. AR5 AR

a. Farmland B b. Orchard after cutting

B3 Ut B ARG FRE LEAKE AL S
Fig.3 Comparison of measured and calculated soil moisture in
orchard after cutting and farmland B
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3.2 BRHREREBEHTHLIEARSTH

BRI XA 2013—2015 F 43R5 ) 2011 4F 4
H 21 HsE A% 5 Sl 39K 43 353 4 200 1 3845 30K
IER 4 K s,

A ROKAER 5y 1 Available water content/%

200

400+ —=—fLJ5 1 3% Soil after cutting
—o—3UE ALK 3-yr jujube
—A— 4L AR 4-yr jujube

600k —— 5SS ATRR S-yr jujube

+ 2R ¥ Soil depth/cm

800

1000k
B4 ReRELELXEREHRKLIEHZOKEE

Fig.4 Available water content of orchard after cutting and Jujube
of every age

H#% 5 B, 0~1000 cm 1% )5 5 bl 438 v AT &0k
M N 386.77 mm, 0~300 cm 12 TR AT UK M
9 149.71 mm, AR AR T R R ROK BB A R
3k 33422, 262.05. 252.21 mm, WHER] A BUK A

13.59%- 21.59%- 3.64%; [H[& 4 F13k 5 F HARAKT
JUAEI) EEAE 0~300 cm 2K, HFERT AR
KN 131.2 mm, 3 B AMIHFE R FHAROKA 34.97%, 4
WA FE T A RK N 83.04%, 5 WSIN A T-H=
A 30K HBETH FERI A ROK B 11 4.59%. 1] WLAMKTE 4
W4 Je B A O 2 K A A R b4y o

FERIG X S AP T K 7> 5 15 22400k - 458K 53
EE S,

A HEIT, 15 024K 0~600 cm 12 ({1 135
PR E N R A K TR K R . 15 28k 0~
600 cm TIESIKAEACT T2 FRhRER, Ui I AR A3 SR
W KRE S s, B S A4, 15§ EHK 0~600 cm 5
Bl AR S KRN 6.15%, IRER X 5 W AR 2 T 1)
TIEARE KE N 6.88%, —FH A Z 0.73%, 25 M/ .
Wik R R X 0~600 cm 2 T HEK SRR O BT
15 WA, FEXFIE DL T AR RA S M EEZ K1
A, R X PR AR e = R T K . e D
b, HEBTR JZE K A I = mT e AN TR X A
PR R IIAER, 5 WARFEARRENCN 300 cm 24y, K
REMEE AR B AR RN B K E R 2N B AE K, “ L
KEE” HIhRECIEAN K.

£S5 EFHEKIIEF 0~1000 cm HIEFHKIEWL
Table 5 Change of available water content during growth of jujube in 0-1 000 cm

e R 4%
Orchard soil after 3 AR 3-yr jujube 4 FEAR 4-yr jujube 5 BB 5-yr jujube
IR e TR AATHKE AAAKE
Soil depth/cm AR TR > 9 W FE T A 0K E Re > 9 R A O R > i G oK H b
Available water emilrtl)ler Proportion of available em-zilrtl)ler Proportion of available em.;ini)ler Proportion of available
content/mm avariable water consumption/% avarabie water consumption/% AVarenie  ater consumption/%
water/mm water/mm water/mm
0~100 54.94a 39.98a 27.23 13.87a 47.52 8.87a 9.10
>100~200 64.90a 41.25a 36.44 4.29b 56.95 2.46b 2.82
>200~300 29.87b 16.12b 46.03 7.22¢ 29.79 7.18a 0.13
>300~1 000 237.06¢ 236.87c 0.08 236.67d 0.08 234.00c 1.13
i 386.77 334.22 13.59 262.05 21.59 252.21 3.64
All profile (0~1 000) ’ ’ ) ) ’ ) )
LHEHBU 7K % Soil moisture/% FEL BRI BRUKEE . SRR R B I A K
o——+S 3 012 168D RE| B TAGE . 2015 EFEM R 2014 20, &
|[— bR KO 5 B N T 2014 45, BIWIZE T 545
200f O o 1SIE UK T5-yr juj e .
5 ¥ IR nde o s i e BRI T AR R G i 6 T, 2015
5 400f @; AR DX LR X 1 A PR R B 28RS 2014 4933
3 %Q s> 34.26 %, 32.46 %, 2 a FPRH XA TR KR RA
£ 600f o g N T—— - o p . -
= % (48 BT IREX 110 1.08 £5. 1.05 £, A5 K AR
I soo} ‘;;:\Eg TOKAUERY, BRI R TR X, 7RI R A
A0 AR LA vt X D 1, U YT /K A BT R T A
1000~ R v N S
FEAEAG, X AL . BY R A BV T kAR
5 RIS SR 15 BB R R AR BUEBTRIOAA, 2 a (RSB BT IR TR 1,

Fig.5 Soil moisture of 5-yr jujube in experiment plot and 15-yr
jujube
3.3 FHLIEHRFEMIERKRKSFIAYE
Krf BADR 1 5B X 4 WA (2014 45) | 5 W
AR (2015 ) AR, IREARRKE, #
MRAD RS AAER 6 200. I 6 FHill, ATk

H#FB B AR 2015 SEXA i/ W56 X ik A5
2015 4E55 2014 4EIE/D 22.31%, SFHEIX 1 2015 4EHRE R
A ER 2014 G 52.33%; [N, 2014 R0 1%
BRI R A RIRIX 1) 56.77%, 2015 5 X Bk
Y EAFTIRIX 111 81.89%, 15t W & R F k2D ) %o X 1
A A 4 1 5 0 TR X, R X A R R FH 1 7K
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AU B WA A8 HE /K 5 520 Al — s 3 ol e i e 3
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Fig.6 Average length of branches, length of cumulative cutting branches and biomass per plant of jujube in experiment plot and CK1

#6 ARAEAEMBRRE. REN. £YE. 8. BEKERKSAAME
Table 6 Average fruit weight (AFW), number of fruit (NF), biomass, yield, water consumption (WC) and
water use efficiency (WUE) of jujube under different treatments
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Growth and water consumption of jujube with water-saving pruning in
deep dried soil of Loess Hilly Area
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(1. Research Center of Soil and Water Conservation and Ecological Environment, Chinese Academy of Sciences and Ministry of Education,
Yangling 712100, China; 2. University of Chinese Academy Sciences, Beijing 100049, China; 3. College of Water Resources and
Architectural Engineering, Northwest A&F University, Yangling 712100, China)

Abstract: Soil dried layers occur widely in years of trees plantation in orchards. It is important to study soil water restoration
condition after tree cutting and effects of dried layers on subsequent vegetation construction and growth. This study aimed to
investigate the growth and water consumption of jujube with water-saving pruning in deep dry soil of Loess Hilly Area. The
study area was in Jujube Demonstration Base in Mizhi county, Shaanxi province (37°12'N, 109°28'E). The experiment plot
had the silt sandy loam with bulk density of 1.24 g/cm’, field water holding capacity of 22% and groundwater depth of 50 m
below. In 2011, 5 sampling sites (treatments) were designed. In the sampling site I (experiment plot), 23-yr apple trees were
cleared and the jujube with water-saving pruning was planted in soil with dried layers after 4 years; In the sampling site 11
(CK1), 23-yr apple trees were cleared and the jujube with traditional pruning was planted in soil with dried layers after 4 years;
In the sampling site III (CK2), the jujube with traditional dwarf pruning was planted in soil without dried layers; In the
sampling site IV (15-yr jujube), the 15-yr jujube with traditional dwarf pruning in soil without dried layers was selected for soil
moisture measurement; In the sampling site V (farmland), the farmlands without dried layers for soybean and millet cultivation
was selected for soil moisture measurement. Soil moisture in 1 000 cm depth was determined by neutron probes. The jujube
yield was determined. The 1-m soil water storage and water consumption were calculated. Available water content, remainder
available water and proportion of available water consumption were calculated for orchard soil after cutting, 3-yr jujube soil,
4-yr jujube soil and 5-yr jujube soil. The results showed that 23 years of apple planting had caused soil dried layers in
0-1 000 cm depth. Among the depth, the soil was in the condition of moderate heavy water deficit, moderate water deficit and
minor water deficit for 300-500, 500-700 and 700-1 000 cm, respectively. After 4 years of orchard cutting, the soil moisture
was recovered in 0-300 cm and the soil moisture in 0-250 cm was almost consistent with the farmland. For the jujube planting
after 4-yr of orchard cutting, the soil available water content was 149.71 mm. For the first 3 years, the jujube could growth
well but the soil available water in 0-300 cm could be consumed by 34.97%. For the 4" year, the soil available water in
0-300 cm was nearly used up and the jujube had to depend on the precipitation in the same year. In the soil with deep dried
layers in 0-1 000 c¢m, jujube with water-saving pruning could growth well with the yield more than 1.39 times and the yield
water use efficiency up to 1.52 times of that with traditional pruning, respectively. The result indicates that the water-saving
pruning is an effective way to overcome precipitation shortage and soil water deficit in semi-arid area.

Keywords: soils; water content; orchards; dried layer; jujube; water use efficiency
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