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Soil Moisture and Desiccation Effects of Mountain Jujube Forests

in the Loess Plateau of Western Shanxi
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(1. School of Geography Science, Taiyuan Normal University, Jinzhong Shanzi, 030619, China;
2. Faculty of Geographical Science, Beijing Normal University, Beijing, 100038, China)

Abstract : In this study, the jujube forest with different site conditions in the loess region of Western Shanxi
Province was selected as the research object, and the soil moisture and drying effect of 0~500 cm were quantitatively
analyzed and evaluated by SDI. The results showed that: (1) the soil water content decreased first and then increased
with the depth, and the largest water consumption was in the soil layer of 60~220 cm. (2) Under different site
conditions, the soil moisture content of jujube forest was significantly different (P < 0.01), among which, the bottom
of the sunny slope (9.10%) was significantly higher than the middle of the sunny slope (6.08%) and the top of the
slope (6.68%), and the downhill slope (9.86%) was significantly higher than the sunny slope. (3) The index of soil
drying intensity is: in the sunny slope (76.38%) > in the top (67.63%) > in the bottom (26.50%) > in the shady
slope (25.63%). In this paper, it is considered that the position of the bottom of the sunny slope and the middle
of the shady slope is suitable for the natural growth of jujube trees, while the position of the middle and the top
of the sunny slope should reduce the planting density and be supported by reasonable management.

Key words : loess plateau; mountain; soil moisture; desiccation effect
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AL A AE R AR AR 5 AR KR B LA AR R G Ty ). 7R 8 LRI, IR R ARy R T A B TR 0~200
cm , TR ARy B RN ZRMR IR K R FE R B — et AN 2355 200~300 em® , PRI, 3 - 5 J X AR R0 5 11
IR S B EARDC. SRR ST A B A i N TOMOR X3, KRR | AR FE K S IR OC R R, &
FORIR T HOK FEAE K SANWT N R, 15 5™ B A T T EE NG, 520 XA B S AN S5 . /T AR B i
T ZH E AR BEZUT , 2 TRIX200 cm L N ANBEIRAG KRB ) S i #h g, TR 3K o 32
PR RAAEEN , KINBRUEM TR, TREER ZRGHE— LG T AR THZE L EN
e T EHOK T 0. HIET RS REURZ SN, W ATMRANRRAL ™1 “/INER”, N TAREAR B 1) 5
W LA K ey e i) TR AE S FrLL, PRI B A A TR, Bk TR R A, At SRR T ol
AR A B Y DG B ) L

FHOCEEE AR T T2 AT BB R M PREE R, © T2 S0 LA | 25 (15341 S R 3 46 17— 10 fig
TR, B BURZ NP R =520 T K 22 A5, e AR | R A WA RIS
P HOK 53225, GRS P R A S IR | % RN ) RS AR K O S
FPEREAT TR, P L M ARG Iy s AR, HA SR 50K A T i A i, LB TR RIS |
Al 2O R HOK A RE DA AR R0 5 K A DG R AR08 (AR LU M AR AR [ S S5 T
T HEIK AR FAF SRR, DL T 2RO S v A 22 D

SR XA T B 23 rh B Fe g M X, AR 0 YA AR IX 2 B () SR BRI, (] Ip R X il B AT A2 3RS
] K M BRAR R PR ™ i, SRR A MO 57l , 7RISRl 28 5 & e i i E B A R AR SO
B PG A XL AR K IREE , XA RIS 5% A oK o325 Sl A7 b, DA KOG 38 20 BE R R e 1T AY
RIS 2R R B L AR 2 ST R R SRk 7= ), B4R R 28 B A AR ARl S it e
. TRIBE R A S L SRk, B T DKM « EK AT %) 8] A= A5 A BRI I HL AR AR .
1 MRS
1.1 #FRXHENR

SRR XA T Bl 2 rh B Pa A I ELEE P, O CIAmkE = i5EE 12
AABR3T7°35'52" ~38°14'19"N , 100°39'40"~111°18'02"E 160 - 424
ZIAL ARim B F L, P S REE FR BT AR, m B CER 140 | //\5 2
S X IR T A BT ARIX, AR T 000~1 300 m, b /
P = A 7 O L 7 = A R NI 7 = e S W 79
X, MR, &N T, ERRIMEW. IFH
AERIRE M 511,70 mm , (HRFEX (b JREH) JAILIX
WAEBIA 420 mm, HFBERET—9H , HEREK
HAY59.32% (J&]1) . AFZEAHE2 149 mmZify, JEFER , .
wAAR%, A H IREHE2 807 h, YEIRFE L , A=A | / D D 1°
FEAE AR K. G B S fr oy < hEa Eﬁﬂ][‘ e 17
27 mBEN, EG L RFEM LEEESA, 12 3 4 5 6 7 8 9 10 11 12
INEAT IS £ | BB 25 390 RIS A HLIRAR | Rt
ghitgmibn . LR RAT  RIERH LIV L | AR B 1 H5X1979—20184 Bk RIBEER
j:jflﬂﬁ, EI@T%7K%%D@%/@E%%U%]205% L 4.5%, Fig 1 Annual average precipitation and temper-
S 25 T K 1.20 g/Cm3Eff—':|[1’lg]. ature in the study area from 1979 to 2018
1.2 HIEXRESEEMNERE

PEANRAERT R H2019420 H 21 H 222 H |, IE(EIZHLIX YA, KRG R 47, HoRAEERTTH L 8 H Rit
FE7K 292190 mm , J& [ IE & AR FoK . SRR O R, BERRIX — B BORAE T LUA 3050 XA W
Z ) F K AERRIRIL. B AME A BEALIE AR DU ) LAY BHIBEIC L 3 | R T0T LA R BT 38 3ke v o7 8 1 bl
NS , Pre SRR s A S AR DL ELR A ] , HOEAE O LR 1 CEk . B | S AR i, IR R A Vs
PAT) , T2 PRRAE ST IR PERR ], 7RIS R B AL B A T A0 AT RO LU, FEREU IR |
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B8 W A3 SRAE A, HRIEEZ A1 000 cm, HoRFRRUE R S5 8RHE I s i hy B K iR 2. R-HAT
T4k, BEBUAIE 500 el 3, AERE10 cm HIEHURELR , BFEREARAL I3 N E . ARG H B R, &
JEHF R SCEREE , AE105 CCIRE Fikgept T24 h b, HEEE. HES/KEmitE A= k.

Wi We | 100% (1)

b QAR BT EOK R (%), Wi L (g), W b T (g).

&1 U AR ERER

Tab 1 Basic situation of mountain Jujube forest land

Q=

VAN M (m) | A e () g (a) AR (cm) Fh o 2
A3 33 H A bk 930 it W3 33 15 400 350 cmx 350 cm
FHBE I Ak 814 i3] L3R 7 15 400 300 cmx 350 cm
FH3H 3 Fh Ak 940 3] I3 35 15 350 400 cmx 350 cm

I THATHR 1023 - 113 T 9 15 300 300 cmx400 cm

1.3  HIEKSIEIRITEE
+3E6i# /K 5 SMS (Soil Moisture Storage) 85— JEE 1) 1 2 SLPR T A A K 2, HA 0320,
10x SMC x BD x H

SMS = p (2)

. SMSE T IEAE/KE, SMC (Soil Moisture Content) 42+ & /K&E (%), BD (Bulk Density) 42 115
K (g/em?) , HETZWEE (cm), pfe/KIERE (1.0 g/cm?®) .
T IEERUA/K B ASMS (Available Soil Moisture Storage) & X A )2 SE itk & 5 98 2200 BEORAS TS ) - 586
KA, HAR A2,
ASMS = SMS — SM Sy (3)

K ASMSRETIFAZAEKE (mm) |, SMSw 248 12K TERMZNRERE T 1 LK (mm) .
F Ko SMO (Soil Moisture Overuse) & A+ HEfeUw M BERAS T BUAE /K i 5 52 FR i A 1 18tk
HZEE, HaX 0200,
SMO = SMSgsy — SMS (1)

K SMOTE UK MEAER (mm) , SMSssnF8A TAE R RS R LMK R (mm)
TR EE SSD (Speed Of Soil Desiccation) i XA N T bkl et e 5 AN T IR (A, A
A R0),
SSD = SMO/TA 5)

A SSDBETIETRMMHE (mm/a), TA (Tree Age) BN THHE (a) .
1.4 HIEFRULEEITFNE

R T Y RSN, R TR AR R K R R, DRI R A SR B
ARSCR SRR T TR, 3 TR0k oY B S o AR e W R A R 2=
&, Hop RS E R 2 5 R K B 35~80%. Fip /K &5 - SRR IR A] 1 /K 735 B2 B8+ T 5 X B ARIR
AT BYK Sy BE20 AR TR AR AR B 1 T P ) TR TR AL, )R T R R A B R AR IR
& T EANIIRA By AR AT A= T ARGy AR A T RS E K o o, DRI AT 9 - SRS S v B R Ay P )
K5 R ZE R SR (S 280, 8 TR K 5 61%.

T HET R AEELSDI (Soil Desiceation Index ) S5 — 1 )72 SEPR 18K it #E 1 512 L HERRUE A0S
KEBE . HA R,
SM—-SW
SSM —SW

) «100% = SOM=SM 00 6

SDI:(l_ SSM —SW

~
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A SDORAR LHETIRAAEE (%), SSMFTR LIERIRREMAE (%), SMAFTR LRI S/KE (%), SWHk
NI ZENRE (%) . SDHEGBORGRIIZ)R L3 1l BE#Gs | Ay nl IO K b, ez, 3%
Wt BB, ALY AT LMK 2 (R2)

£ 2 HIETIRUGEER SRAEN 2
Tab 2 Division standard of soil drying intensity

Tk TE % (SDI) TR AR
SDI>100% W BE T Ak
75%<SDI<100% [edby s rid
50%<SDI<75% JEE AL
25%<.SDI <50% TR
0<SDI<25% BT E
SDI<0 TRk

1.5 HELESZE
AIGE N R TT 269307 | LSD 2 i HUA: LU BN RIS | el T 30K 3284k, R HHSPSS19.0 |

Origin10.04b FEE 5.
2 ZRE5H
2.1 TIEKHSDH

LLIHEAARO~500 em IR FK AW %, A BT S/KE2E TR EAayias, ik
K BIAE60~220 e )2, HABREASE F0~30 en 358 | BHIEIEIE430~440 em 35K B TSR
£, DB 150~110 em | 190~240 em HIES/K AR TSRS, HAREA H 87 + R e B 5
FRELN.
2.1.1 BT RS KRR R

14 [ ]0-500cm+E []0-200cm+E [ 200-500+8
2 14 16
0 )‘ ‘ 12t
a A A
100 10 1. a oo
— BRI {» I
— PRI —_
g X 8t b g B
= i - - RIRE i B b
5% —tmEEE o Ea B +
" —HiREEE N
K
300
4 |
400 2
0 T T T T T T T
500 - FRseR A PRSRAR IS PRI IR
piichiZ S
*® 55 35| T A gl S AR () S N -
E 2 R *$ii¥;qjﬁn7kix“: haElE/R 3 g**ii%é\ﬂ(i,r%;ﬂ

Fig 2 Water content change of soil profile in Ju- Fig 3 Soil moisture content of Jujube forest
jube forest
: m/IVKFEP<0.01, Hi (o, 8). (a.b. c). (A, B)535137/R0~500 cm . 0~200 cm ., 200~500 cm )2 F 7K 7 25535

A

ANEIBE o AR Ak B 2R (E3) . 0~500 e T3EE/KE, FHBESEE (9.10%) T 5T
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ek (6.08%) FIETH (6.68%), HP<0.01. 0~200 cm & 7K &, BHSHE B = TR b (P<0.05), H
Hh 3RS 8 S K B AR AR F N 5.26%~12.14% , FYM(ET.19% 5 BRI & 7K B A8 A0 il 4.05%~8.72%
SHA(E5.48% 5 T T K AR AR BBl M 4.51%~10.99% , FHI{H6.07%.  200~500 cm 38 BHIE R & /K & i
R TS P AT (P<0.05) , e BHIE 3% I 4 585 K AR E Bl 2 il T7.31%~12.55% 2 ], ~F-¥{E
4910.38% 5 FHYEHE H 35K BN F3.86%~8.31% , FH4E6.47% ; B T0 +- 3 F /K EANF4.63%~10.70% 2 7] , F-
BIE7.00% (3R3) . BFFEAS BN MY K 2= X oK i fR o B i 15 BA R oK SR IR S I 25 7. B R RBEE R
7R, 0~200 e IS K EAR T R0 (F4180.3) #KTF200~500 cm+-3 (#44E0.19) , #E—2UEH200 cmb) I+ 35
FEXT AT AR5 5 32 BB K FZE R se ), (A5 AT TS B AR (L RHAE.

F 3 WM IR S FHER T

Tab 3 Statistics of soil water characteristics of mountain Jujube forest land

=siii) 0~200 cm 200~500 cm
BRE%) w/ME%) FPIE%) ZTREHE &RE%) fME%) FHE%R) TRRE
FH 335 14.34 6.75 8.97 0.27 12.47 7.26 10.45 0.16
[H3H 3% S 12.14 5.26 7.19 0.26 12.55 7.31 10.38 0.15
FH 335 H 8.72 4.05 5.48 0.25 8.31 3.86 6.47 0.22
bl 10.99 4.51 6.07 0.40 10.70 4.63 7.09 0.23

2.1.2 XS IS K Y I

ARV [ AR S EK i 22 R R 3 (P<0.01, E3), BHYEEMHL0~500 e+ 315K (9.86%) {2
ERE TR (6.08%) . BT, ARG + )2 S /K iE il anges s , Hrh P13 0~200 cm -3 &K ARy
FEl M 6.75%~14.34% , F-H(E H8.97% 5 200~500 cm+ 35 /K EARLTE I N T.26%~12.47% , “F-YIE }10.45%. 45
TR IITES FE AR I BA P , SRR 58K o 2 S B R T PH i 25 5. SRAERT Bt N R FHEE AR IE AR Tt | IE
VU, T K IREE AR S R ] P 2% % AN R TS
2.2 HIEFRLSH
2.2.1 I HBAOMR 4 K i LA

TR EEIPA HIE TR A B IEM A EZIE bR, F4~,, H3EA UK AR E F #£64.80~291.60
mmZ [\, KRR 7E158.40~385.20 mmZ 8], FHH LI AR IR A= T AN FIFREE 7K 4375 i Je 1388 T
PRAL IR G . FLr BRSSO UK B L K o R e IR R R/ M, PRI B3B3 v - 3T A R e e L ol
FEfR/N (TR 7.92 mm /a) , HOESERAOMH (T1AEH A 10.20 mm/a) , FHSESEH AT T2 2 F &l
P (FHRAEEEE19.26 mm/a, 17.46 mm/a) .

# 4 WHFIK0~500 cn T IEK D HEFR

Tab 4  Soil moisture index of 0~500 cm in mountain Jujube forest

e AR (%) TIEMUKE (mm) BIEAREGKE (mm) KRR (mm) P IR TR (mm/a)

[ 9.86 591.60 291.60 158.40 7.92
BHI 3 e 9.10 546.00 246.00 204.00 10.20
[H3 3 6.08 364.80 64.80 385.20 19.26

T 6.68 400.80 100.80 349.20 17.46

2.2.2 AR IET 2R | RS AR T A s 4T

TEE T, 0~200 em TIEZ B RSREAK IS, Ko7 BRESRBIGM, FTLL, ASCOH200 cmPAF
T RARDL. AR L AR 3 T 2R 4500 cm, TRIEREIEAIERN300 cm, HACA FHI I RA
PR430~440 e LER LT TIZI, HETBA A RRFRE K> = g, 35w HRb g ol s, H1E
AR & B A AFBRE T2, 200~300 cm 23850 & B A SJE BRI TEZ , HREE IR 38 L
SRR VR



486 B R (AR (H3Es0) 20214F

ARt
likser et it R ep W

200 ~

300

EE Cem)

400

[ ETHE

] bl LT
I TR
B LT
B I TR
B TR

500 -
B 4 istpEAREIRRIEFRLER

Fig 4 Drying condition of soil profile of Jujube forest in mountainous area

AR SRR DLANZRS T, H 3P TR AR B (VB 7E25.63%~76.38% Z ], RIIBFFEIX 1
S H PR, ARFESLHAE T L TR AR EERR BOR/INC R« PSS rp > 5 T0 > B 33
WO >Beh, o B b TR 1 876.38% , iR THRAL s BT TR R £L67.63% , & Taml TRk ;
PRI R A1 %526.50% , D PR TIRAL 5 BSOSO TR is %4025.63% , S P TIRAL. RN EERI, B3
W rb A B IR LR F AR P S LA SRR O T LA AR RR B 5 BHB  S AL

HZ K.
£ 5 WHEK200~500 cmTHIEFIRUWBRER TREE
Tab 5 Drying strength and dry layer thickness of 200~500 cm soil in mountain Jujube forest
ey T HIETE W+ ML E ™ ELE REE BET +4
5 %) fbimEE PE(em)  FHEE(em) THEZE(em) THE(em) #E(em)  F)E(cm)
FAss T 25.63 RETEE 0 0 60 70 170 300
FHSE R 26.50 FRETEE 0 0 50 60 180 290
FHEE T 76.38 WA TEE 40 100 160 0 0 300
T 67.63 JFETERE 0 120 130 40 10 300
3 Wit

3.1 TIEKHTRM
B N TR X3, 3R K AB IR — A 283200 em ™, IR | R)R HHOKMFE S
BRSNS AR RS ABETEF, 0~200 cm 3R T2 BRAERTR UK L WEZ AT, LIRSS I &
INEEW, HHOK AR, Mi200~500 cm 3%, 2 FHEPHESE K T PR RS FEAE AT R B m =
SRR ORI T o ARARENE A | R AL, R MR T Hﬂiﬂfﬂﬁ?jﬁ$ﬁ§iﬁniﬁé7k/ iy
THFE EZRAAE0~200 con?iBfr , LG HIEREERG I, AR5t B BN R RE0s27) iy LA b 3 2R 25 A0
IKGFH “2ET FELL0~200 e HIK R 2, HIGERA HIFERE K S d ok, B IR R AR R 8 FIE
KD, T KRR ETHE S
BRI R AR 9 5 7K 0 25 T BB rp I T, S R TN R SZ A% 1 T i 32 (2 7e)
TEARIFIFE R A R LB 5 Fok o B8, IF HIURABRAL T IR ISR X, BERSI SRR MR AR , R I3
JERAHR L etttk B FHIBER P ISR (B2 o350 , TEARRIEKZ&E T, 35Hh XSRS I 2 7 i o
NGE , WK R B AR, (R AR B RO 1 M B 52 51 M 2 2% A AN i) 26 & HROOCER B2 ], AR IR 1R 2

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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RIREE T BHI 3 Pk et /K eI, B0 Sk R R TR & T30, R THIBE% (B Re),
Rk BB E AR S i i, SR, BTy . KGRk, A2 30nY H BRI RS, AT 138K 5 i
7. Beghie 5 T E RS oT 12 N T ORIBEAR S R, 8 Sk B IR, 3 %o Ll kb R sy, G222
PRBUAE A [R)3 1) 395 T K OB 22 5%, TS I 38K o 25400, FHBEEREE T, M4l o 2 1 K PR 5 F
O RIGIR , MR TS AT R R RS, N2 I iy HLRE 15 , (AR K R B, SR S K E R 1M
RS R AR 43 IR A T BH S, 3K oy 28 % 18855 , T DL 3K A IRICAIR T B4t i85 R SRR E | 2720
S i AN )30 () ARk - $980 E 7 BH BHIE (1) 70 A 22 S 4 SR — 2

TER BT 2K, IHAR R S A5 T B A K B £ 2RI K 225 . Ik, AR3C
TAA BHSB 33 P RN B 38 3 i Ak A oK ot Wl 28 v 1 BH g o R T, H.200 em DA R4 L4087 hpR B ds , o
P ARG E MR R, ST LA BH 3 35 PSR S 39 e v i 5 SRS TR AR O AR 5 T FH 33 rp I3 102, 200~500 e 43875
IREBAR, AKATIFER K, WA KA 158K R =R R, SR AE K AT EESOET, rid
B 3952 352 AR 33 T00 057 5 3 S /D B B, R AT B B By AT | 7 55 A 520 MBI AR SR, LA
TEI R M b H 3R 3 st K IRSE 1Y B 1.
3.2 TIEFRUTEMH

— Bk, 3T R AR AT B AR R K B K X R ARG H X R 2 Bl 2k A TR T 1300
JE e R . PRI PR L AR F LA R REA T I R ORGP B0, FE 4 R
R, A T A - 3K B IR B T - e AR AR IR A PR R K i B K T KA R K AR R, Fr LI b
i RAT RIS, AR RN, AP FE KB s , T TR bnm B ARk ss , B sk e T
PRALACE. E TR s ARtk b, i T 3 A Y A UEAE R 20 (50 - SR B o & A MR, Bl AN TR R B 338 T
M, SERRAZS AR AR B Y B IEK A ARk, X AT RE RS H RIS K R A A s, LA
HIA30~440 cFBOL+ )2 RITCTIRACIRR AR . ST A LF , AR AR IR BRI,
JE PRI | S TR TR AR ™ 0 TR D [RIAS A [V 35 ) AR A B 8 S ) 2 S R i) 4 12K
KA , e T EHAAR AR KT IS A RN . A58 2 0T T LAk 200~500 cm 14
TEEN, AT RIZ2MEEBIER, W ERSIE N IETIZ K MEMRZ X, K53 B T RS F1] FH
B AR, IR KR B A2 2 560, [, HIEETR R T kPP TR K R B, B
T K TR R, BB A AN IR ) 35 AN AT RS & R 7 )i s . i AR i B, BB AN ] 57
A T KRR, PRSP MR
4 g

ARSI AT

(1) AR 35K B LT e NG, HAE K REBAA T 60~220 cm. AN[RISHA R ) -4
MR EIK B E 225, BHIR B3 & T I3 b | BT (P<0.05) 5 BHMEH 2% & T FH3E (P<0.01).

(2) WFFRIX L3k T REIRERE 9K 707 Bl S THRAb R G2, 338K 433 #E B 1 AR 1k Y T 76 158.40~385.20
mm 2 [f].

(3) HIETEHEYEIE500 cm, TIREEFEAKXE]Z300 cm. 3T b BEIE bR R/ N - B
(76.38%) >t (67.63%) >PFHBIIT (26.50%) > H (25.63%) .
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