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Soil moisture dynamics of water and soil conservation forest on the Loess Plateau
ZHANG Jianjun " ,LI Huimin, XU Jiajia
College of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China

Abstract; Soil moisture was the limiting factor for vegetation rehabilitation on the Loess Plateau in China. Understanding
the relationship between vegetation and soil moisture was important to soil and water conservation. During the period of July
1, 2008 and October 31, 2009, we measured soil moisture dynamics of Robinia pseudoacacia plantations, Pinus
tabulaeformis plantation and the secondary forests every 30 minutes on the Loess Plateau in western ShanXi Province,
China. The results showed that the average soil water storage in the 0—150cm soil profile under the secondary forest is 332
mm, 234 mm under Robinia pseudoacacia plantations, and 315 mm under Pinus tabulaeformis plantation with land
preparation. The low soil moisture in the Robinia pseudoacacia plantations was due to water consumption not only from the
0—_80 cm soil layer but also from below the 80 cm soil layer. In contrast, secondary forests consumed soil water mainly from
upper layer of the soil (0—80 cm) and used precipitation to keep balance between forests consumption and soil water.
The year round change of soil moisture can be divided into soil moisture decreasing stage, slowly recovering stage and
dramatically fluctuating stage. During soil decreasing stage from November and January, the soil moisture decreases at
similar rate under all three forests (from 0. 82—0. 86 mm/d). During February and May, which is the stage of soil
moisture slowly recovering, the daily recovering pace in Robinia pseudoacacia plantations is 0. 90mm/d, Pinus tabulaeformis

plantation 0. 53mm/d, secondary forest 0. 79mm/d. During May and October, which is the stage of soil moisture
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dramatically fluctuating, the recorded range of soil moisture in Robinia pseudoacacia plantations is 95. 71mm, Pinus
tabulaeformis plantation 179. Imm, secondary forest 72. 03mm. Land was prepared as narrow terrace before Pinus
tabulaeformis plantation, which could increase infiltration and soil moisture during rainfall, resulting much higher soil
moisture range during the dramatically fluctuating stage.

Soil profile of 0—150cm could be divided into dramatic changing layer, weak changing layer and relatively stable layer
according to coefficient of variation of soil moisture. The dramatic changing layer was 0—40 cm to Robinia pseudoacacia
plantation, while 0—30 cm soil to both secondary forest and pine artificial forest. The coefficient of variation soil moisture
in secondary forest was less than 0. 01 in 60—150 cm soil profile, which was the relatively stable layer and obviously higher
than Robinia pseudoacacia plantations and Pinus tabulaeformis plantation. The coefficient of variation of 80—150 cm soil
moisture under the secondary forest was less than 0.05, which means soil moisture changes little below 80cm and thus the
secondary forest seldom used the soil water below 80cm.

This research suggests that more secondary forest should be promoted instead of plantation to avoid excessive

consumption of soil water and prevent “dry layer” formation in soil profile on the Loess Plateau.

Key Words: water and soil conservation forest; soil moisture; water consumption; the Loess Plateau
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YR IE AR X IR 38 km®, PO AGE 0], K24 14 km 4K 900—1513 m, 4FFE/K R 575.9 mm,6—9 H /K5
AR T0% fidy o AFRPKIZE K 1732.9 mm, AFERR 10 C0 RO £, 8 BEFR)T . sk b B
FELA £ 2 FARE (Betula platyphylla) 11145 ( Populus davidiana) | iL Z7 Bk ( Quercus wutaishanica) . ¥1:5% ( Pyrus
betulifolia) WAFNT-( Elacagnus pungens) %% 1T ¥ ( Syringa oblata) 3% ( Forsythia suspensa) | JE## ¥ ( Ostryopsis
davidiana) I ( Rosa xanthina) . =Z35548 % ( Spiraea trilobata) \5¢ 1 I3 ( Viburnum mongolicum ) 5525 i 1Y
FARARR, il M HIEE ( Robinia pseudoacacia) WL ( Pinus tabulaeformis) A ( Platycladus orientalis ) S5F4 Fi
SR AR, i S B AR
1.2 #F5rik
1.2.1 5K
FEXRTAIE S L AR w2 A T I %) ity B R A AR B R A bRl N TR bR St | N T AR A ey L300 A

o, A B TP, HEAAE 950—1100 m JE N o XPULIIAE RS T A RANAR P8 A, W AL 45 R IR

1, 2R A WLIUAE bl N 23— UL 4 J2 38 N I B 45 4% )25 R 12 5B B2 S5 A AN B K2, FEIX 3 Fil
WLINAE B A EnvicoSMART 37K 735 o7 e I 28 48 (300 e + HeoK o g s 25484k

F1 UABERER

Table 1 Basic situation of the observed sites

; 12/ c . K C
B2 . o ﬂ’y cm N ‘ e o %’@ﬁiﬁ
Forest Werzs Wera/ Diameter  #15/m Wt/ a OB/ ) TR M Site

Slope Aspect at breast Height Tree-age . Undergrowth Preparation
type . Population
height way
114 Populus davidiana 5.9 5.4 14 1320 %+
ﬁ: 2 Pyrus betulifolia 6.2 5.2 10 120 Elaeagnus pungens ,
I 35 N40 4B Acer stenolobum 4.5 3.6 9 90 X8 Forsythia suspense g
LTH? 4.8 4.2 13 165 BT
Quercus wutaishanica Ostryopsis davidiana
ZRGFLS
I 15 N45 5.5 4.5 10 1650  Spiraea trilobata, "
B Artemisia L.
/ﬁj il Ros hi
I 21 N100 6.9 6.5 15 1725 SUMIEC Rosa wanthing, oy o 0

B2 Artemisia L.
I . AEMHL Secondary forest, IT ;. FIAEMHL Robinia pseudoacacia plantation, I ; JHAAKHEL Pinus tabulaeformis plantation

EnviroSMART 37K 53 %€ 7 W 22 58 4l A H 389 (17 PVC 48 Z2257E PVC A T 3L 2228 7E 18 B )
WIS, B R AR A R LR/ 2H g, e E‘Ji&@kﬁ%ﬁa‘%ﬂ%%ﬁﬁ CR200 Z4E R AR 45 | W Il 250 4
AT FHZE DA L AL CR200 H R 3,

T KA R 0—150 em )2, FIR AL AL R PVC BHALZZH 75 0—110 cm
TZIEE N A 10 em AT NEK 7E 130 em EF1 150 em WA AT 1 ANERSK B REHLAY + 35850 1w -3t
k13 Mk,

RTINS TR, T 2008 4F 5 H 12 HAER A Mk N TRIBEARGHE N T Il L2224 EnviroSMART +
FOK Ay AL R S JG 1217 1 A2EH ff EnvicoSMART 37K 43 & 067 W Il R S5 1K) PVC 45 5 355 1143 fh
J&,F 2008 457 A 1 HZ 2009 410 A 31 HIa), LA%E30 min W 1 AGHRE X A bRt A T RIBE A A
M AA R R 11 K A3 T SR I
1.2.2 FdEkbr

EnviroSMART Wil )2 0—150 em )2 & )ZRARR S /KR 0, & L2 IEE R D, W& )2 K E
WA

W,=60,xD,

150 em T2 REKE W R,

http ; //www. ecologica. cn



23 1) IREEAE A B A RUK AR AT K 4 B 7059

10

6 6 0 0
szeix(zi+l_zi>+(all+ n e Bt

1 > +6, + >
L Z 98§ DR AE R BT AR BRI (mm) 50,10 @ 4K i A TSR RES 7K (% ) s W 2 150em
TRREE KR (mm)

o R IRR HICHE R, T K SRAR YR TR R 0K 0 AR/ R I ,0—150 em R YK
AT AR AT DA -

+6,;) x 100

P=R+E+AW
o P ONETR R AR AW IS KBS (mm) .
TETCREZKIE] , P=0,R =0, MHh 0—150 cm +JZ2MZEEE AT IR E=xAW,, FERIET T2 SRR,
MU ZE HOREZK B 0] DAL S, BRI, M ) A7 28 HICRE /K o 7] LAl ik B2 H530 JE R /K 0 ) + 2 i & 7K
FAR AL EE A 5 .

2 HRESW
2.1 AS[EIARHL Y 3K AR Bl
YR AE AR IR TR Jh A A T RKH 2008 457 H 1 H %2009 4510 H 31 H 3K /R0 WL 1 Al
%3,
35-
30+

25+ !
20t B4 2 A 2

2
2
2

10+

The content of soil volume/%
)

10 20 30 40 50 60 70 80 90 100 110 130 150
Depth/cm

B 1 OR&EbM RIBR AR AL PR T Bk Rk E

Fig. 1 The soil moisture condition of Robinia pseudoacacia plantation, Pinus tabulaeformis plantation and secondary forest

£2 20087 A1 BZE2009 £10 A 31 HEEKERE
Table 2 Rainfall between July 1,2008 and October 31,2009

A 15 Month 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10

%M Rainfall 31.2 193.8 103.1 19.8 5.2 0 0 16.5 16.3 10.7 115.4 106 118.1 110.2 56.7 24.5

M 1 F1EE 3 AT LA H,0—150 em )2 H R AR AR 9 -2 5 K B e L 35 22 13% , F K AT ik 331,95
mm , JIREN TR EAR  ACH 15.59% , &K 5 A 233. 85 mm, IIAS A TARHL A /K /IR -5 YR A kb 30
S E KA 20.99% , E KA 314,85 mm, Z207 250 T2 LUBAR Y AR MRHD, RIBE N TMRHE A A
TTARHL 0—150 T2 E /K S RIA B 257 (K 4,85) . AT W, B+ DKORFEAEAAT T LR K- ROUAFE
WE 2R, AR BV AR AR A - 8 K W o TN TR, X S5 G R A5 1 0 8 4 X R SR A 7
A RIEIRIE R H 3 AR S CRA R B B S5 — 0, DL, 7 /K W6 VR S Bl A 25 1 g S X, W SR BN T
PEHE R B B M AR [ AR, X 2B 1k« 3 A0 i St
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K3 OREMME RIS SRR LS KE/ mm

Table3 Soil moisture situation of Secondary forest, Robinia pseudoacacia plantation and Pinus tabulaeformis plantation

LSS LR Depth/cm 01 5m L2 2 Kt /mm
Foresttype 10 20 30 40 50 60 70 80 90 100 110 130 150 F¥y O—1.5m Soil Water Storage
I 12.56 20.44 14.51 16.80 16.96 16.25 20.60 20.18 24.64 24.74 24.98 30.89 29.98 22.13 331.95
I 13.22 16.87 17.31 14.82 17.31 19.53 17.15 16.11 14.78 17.68 14.43 11.84 15.79 15.59 233.85
I 21.45 22.67 25.69 24.09 24.10 21.85 22.70 23.15 18.09 18.76 19.38 18.08 18.02 20.99 314.85

I . MU Secondary forest, 1T ;. JAEAMH Robinia pseudoacacia plantation, II ; JHFABKHEL Pinus tabulaeformis plantation

T X LR 3 TS A TOMCH IR AR b 45 2 438 5 K S A5 T A N TR 0—80 em 2 & 209 &
AR TR AE ML, T 80—150 em )2 H 452 AU S /K EmBR TR A i, 32 DR ORI N TR 8 1 et
FH T ARS8 TR AEMAEIE G R IR TR 90, B b T F SRR S ThAs N TR HL A 7K P S5 e 6%
BRI R, X SRR AR A R N T 0—80 em + )2 AY & /K AT H 0—80 em + 2 4% )2
H 2 K B TR AEARH, TTHE 80—150 em 42 JZ2 Hhda A TARHEAS )2 5 /K S 3K TR AR b, 2 il TR
N THMARFRXS 80—150 em )25 H7K 43 MR i B B K F IR AR I KP4 B AR B X0 80—150 em W2 +
HETK A3 R ANA A AN BE TR A MM R R X IR )2 1 HEK 43 BTHFE , T T B0 A N TR )2 LK 43 I AR T
UMK, XU AR AR FE BT ARV Z 1 1 58K 45 TS N TR 2 X5 R J2 8K 43 B I R 1 I i K T ik E
M, X5 TN AR RIS L X ST A A SR — B, TR, T LA R 3 M it BE 0 W i 2 £
B K BB AR — B R LR AN A TAR BN R 2 5K 7 TEFE  (EXR 2 R HOK i AMEVE AR

T4 KRB R A 0—150 cm L EEKBHTES T

Table 4 The analysis of variance of Soil reservoir storage of Secondary forest, Robinia pseudoacacia plantation and Pinus tabulaeformis

plantation in the soil layer between 0—150cm

FIr A af Y7 P E%ﬁ
Sum of squares Mean squares Sig.
41[7] Between groups 2651100. 236 2 1325550. 118 1194.764 0.000
41N Within groups 1553252.955 1400 1109. 466
KL Total 4204353.190 1402

£S5 ORI R GRHAAR 0—150 em TEEKENSEILER
Table 5 The multiple comparation of soil reservoir storage of Secondary forest, Robinia pseudoacacia plantation and Pinus tabulaeformis

plantation in the soil layer between 0—150cm

(1) % () % Bl (1-1) FRUER BEN 95% HARIX[A) 95% Confidence interval
Forest type Forest type difference Standard error Sig. TFE Low limit -BR Up limit
I | -81.01023 " 2.20721 0.000 -85.3400 -76. 6804
I -98. 08755 2.13237 0. 000 -102.2705 -93.9046
I I 81.01023 " 2.20721 0. 000 76. 6804 85.3400
I -17.07732" 2.20721 0. 000 -21.4071 -12.7475
I I 98.08755 " 2.13237 0.000 93.9046 102.2705
I 17.07732" 2.20721 0.000 12.7475 21.4071

* B 220 B FEMEAKFEH 0.05; T WA MHL Secondary forest, I il # Ak #b Robinia pseudoacacia plantation, I i # R H Pinus

tabulaeformis plantation

6 MK AFRHFIRIFEN TARHOARRIRE £2 M E KRR, h& 6 v WL kA HkH 0—150 em 2 H9E
JKEER 331.95 mm , JARARHL H AT 233. 85 mm , 5K AMAH LLHIAR A TARZIHFE T 98. 10 mm (19 13K 53, 1
YR AR DRI T AL 0—80 em 1213 E K E 405124 138.30 mm F1132. 32 mm, 7E 0—80 cm 1 )21
T RN TR R EE R AR Z2 05 AE T 5. 98 mm A9 E3EK , BT LIIACK ,0—150 em 42 HOfil A A Tbk
FE R AE AR 22 IR0 98. 10 mm T HE/K2r BRI T 80 em UL T )2, BNHIME A TAK 5 U0 pRAH L IEAE T H £
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Table 6 Soil reservoir storage of different depths of soil layer in Secondary forest and Robinia pseudoacacia plantation
VR RBE .
i R Depth/cm
0— 0— 0— 0— 0— 0— 0— 0— 0— 0— 0— 0— 0—
Forest type
10 20 30 40 50 60 70 80 90 100 110 130 150
I 13.22  30.09 47.40 62.23 79.54 99.06 116.21 132.32 147.10 164.78 179.20 204.18  233.85
1 12.56  33.00 47.51 64.31 81.27 97.52 118.12 138.30 162.93 187.67 212.65 271.46  331.95
2E{H
-0.66 2.92 0.11 2.08 1.74 -1.54 1.90 5.98 15.83 22.89 33.44 67.28 98.09

Difference/mm

I . WAHHs Secondary forest, 11 :

2.2 A[EIbRHLAY 3K o3 SR

HIMEAHL Robinia pseudoacacia plantation

P 2 SRR A ARl AR TR Sl A A TRk 2008 4 7 H 2 2009 4F 10 H 0—150 em 2 F &K &
HIEh A . I 2 A LB Y BFFE X 0—150 em 12 32K 43 B9 AR 9 284k i) LRI 43y 3K 43 s 2
W1 KIS KA RIZLAR LI 3 AN

F BRI LS HUE 19 11 A IF R RRAE M) 1 AR, ZWE KRS, B2 DI IR B,
b MRS | FEKARXEXT 5K A rab s, Rt 50K 32 s/ 81 1 7 Ay H 3 S K R3] — 48 (9 i
RAE, 765K R T AL 0—150 em HJZHIE KB 11 A 1 HAY 243,45 mm FERRIRAE 1
A 31 HBY164.37 mm, FE T 79. 08 mm, P35 KIFE 0. 86 mm, JHHA N T ML 0—150 em )2 A9 EKEMN
331.88 mm [EfKF] 256. 38 mm, BFE T 75.5 mm, PR 0. 82 mm, WAEMML 0—150 ecm )2 E K &
i 345.72 mm F#AKE] 268. 88 mm, AL T 76. 84 mm , V-4 KIFE 0. 84 mm, A WL, NiSTE N TARHBIE & 7E
URAE MR, 37K 430 /0 1 ) - 398K o3 B RE 1 LT AR ) X U B R A AN 2 N TR 2 Uk A i, 1 358
IK A3 BTHFE 2R AR AR EE R H T AT,

35
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The dynamics of soil moisture of Secondary forest,Robinia pseudoacacia plantation and Pinus tabulaeformis plantation
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Rainfall/m

TR SN 2 A a2 5 AR, IeI R A fl il | BRI R 18 Z R o bR JR R AE , K
STEAET RG22 (B SR E eI, JE TIRE B, 78 3K 218 W A2 311, AL T Ak 0—150 em
TEREKEN2 H 1 HAY166.56 mm, #H1%] 5 H 31 HAY274. 17 mm, 3EH0 T 107. 61 mm, 36 KN
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0.90 mm, JHFA A THARHL 0—150 em +JZAYE/KEM 258. 65mm BEHNF] 321. 94mm , BEH1 T 63.29 mm, V1445
RKIE0.53 mm, RAEMM 0—150 em +J2AEKEM 271. 34 mm ¥ENF] 365. 65 mm, ¥EHN T 94.31 mm,F
PIRERIGI 0.79 mm, A UL 78 487K o3 G54k 52 100 45 b 28 - 8K o3 R 2 1 O AS AR ], DA N oMk it 1)
PR E R IS N DM PR & e fe /b,

TR RIZIIAN 6 I R3] 10 K, eI IF 2 8 4+ X R A9 =2 a0, e 2 RR AR K
HEZE, BEAKRMS T 38K o  MORA IS AE 380K 53 FE ZF BV LKA R ZLAR ) FEIDIE] SRR T
M 0—150 em 2ERIEKEMN 6 H 1 HIF268.60 mm Z84LK 10 A 31 H# 245. 15 mm, J&/> T 23.45 mm,
B RAEN 309. 37 mm, fe/IMEN 213. 66 mm, #2254 95. 71 mm; A A T AR 0—150 em +2HE KRN 6 H
1 H%320.63 mm 48{L R 10 A 31 HAY333. 13 mm, BT 12.5 mm, e K{E N 457. 41 mm, Fe/ME R 278. 31
mm , H2E3K 179. 1 mm; AEMH 0—150 em + 2 EKEN 6 H 1 HKY 362.70 mm 224K 10 H 31 HIY
359.49 mm, /0T 3.21 mm, fe KMH M 383.28 mm, f/ME K 311. 25 mm, #2254 72.03 mm,

2.3 REMZE EHOK I EH A

3 SRR A AR A A TR RIRE TRk 2008 457 A 1 H—2009 4F 10 A 31 H#iE 0—150 em +
JE S K BEER AR . KL 3 T L, JAS PR 0—80 em )23 B P i) 398 5 K o B I v Pk
MRHE AR AR TR, 177 YR AR AMRHE 90—150 em 2 19 55 7K d A 5l 3 5 1 SR AN TORACHb R A L T AR HE

M 3 AT ,0—80 em )2 A9 5 7K S YA N TORRCHE S 38 v TSRS N TR R AR VR A MRl 336 J2 Pl 1 76 2 AR
BHIAA MR R F T KPS R bl 336 SR b it A 380 35 A M R AR T i 17 2 IR Sk it T WL AR
I F o M il BB 805 A 52 B WK, FE B TR 7K 3 2% 4 TR 38 Mk 0—80 em 2B F /K, R4 AL 70 em
PLF 2 05 7K 025 0 TR TR YA AR 90 em LA 4 J2 595 7K 2 v il A TAR o 3 ik
YR AR AR 2SO 7K BB D25 19 1 )2 8K 43, A N MR T AR EIE FE 1 )2 3K 4, X
JZ 3K A T AR S 2B R T U AR, XA T RE R N TG IR 2 3R TR

WAMRHBER 20 em A0 AP35 K BRI AN, SR

The content of soil volume/%

S84 BAVR I 108800+ K B, YR 130—150 o o g mevebme
BT Ak BRGS0 0—10 em LIZIGA AR

ST, WA TR 0—30 om LEMIGAKRBRE £ 4 -

N IIE AN, 30—150 em [P S F L wits g o -

%, RIBLA TR 130 em AbAY -3 EK RULAR, )22 )
0—10 em TJZAYEIKEIRZ, 7E 0—150 em A& | 120
3 K BE TR BE R X8 0 S TR AR AR (B AR Ak R B TR 140
EAAFMANT A B3 &% HRAKEMRENELE

AR ARAL Co SR RN AR PR E RIS B, ) By 3 The changes of soil moisture in different depth with
PRfE2E 5 V-8 LA, GBS S Bt 57 4 (E L A B HEFR  particular soil style
B, AR SR ZR B, 150 BH UL A B wic R o, B A g8
KAy SR B AR AL R F e 22 N &2 0—150 em HE B /K BINA S RZBNFET, WNET ATUEH, &
2K ISR E R 5 2B R E DR ZE B W, 0—10 em T )ZA08 3 25U K, FIBA T & 2 +
HeK 43078 5 Z B I R T YR A MR 5 YA TR YA T 5 R AR AR Y A2 S R A, fIBE A T
ML 0—30em 12 HYZAE S5 R EFE 0. 30 LA L, MRS A AR A i H A 0—10em +)2 A48 7 R EE0.30 L)
o AT LA N T M R 2 3K A ANMBAR AR B 1T HLK 305 sl e i3 BB O A AR R RS AA M), 4%
2 UK 8 5 REUNT 0,10 B2 R 518 R A M 60—150em £ )2, FIRE AL 80—150em 12, i
FARKHE R 100—150em 4 )2, T UL, 58 i T 82 42 & 00 M R A2 00 AN (E 82 0 1 Tl 0 bR 328 2 10 B I &% K &
(8.38% ) , 1M HE= & MR RIS E BNR)Z , (1 R)2 £ 30K 53 0928 AL s BE S
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HREAR 5 R B H/INAT LAKE 150 em )2 8050 R HEOK S RIZAREIZE (A8 5 REOR T 0.25) | K555
AR (A5 RZBN T 0.25—0. 10 Z[0])  HHOK MM RE R (S REUNT0.1) . R 7 AT 0L, 45 Hh 2SR
SIS Z 413 R AE MR 0—30em + )2, Bl A T ARk 0—40cm + /2, il ML 0—30em + )2, FKH2E55
AARJZ A3 R AR AR 40—60cem 1 2, HIFE KL 40—80cm + 2, IMAABKHE 40—100em + )2, 2% HuZEAHXT
FasE J2 0 9K R AE ARk HE 60—150em + )2, HIMLAKHL 80—150em + )2, IMAABKHE 100—150em + 2, A WL, K
A A s 3 K 43 (R R X R R 2 14 R 7 78 R AR T MR b R A A T AR

X3 7 BT IR AR A 2 IS K R R R A R E BIRZ B WA, 0—10 em LR R
Bk, X5 Li R EIE—580, R TARHAS 2 30K 43 A28 5 R B0 S KT Uk A= bk, 76 G RE
TS AR ARFE AR A, AR 2R 02T DA, 98 v 2 BT 22 1) 7K 43 FH T 2585, DT 398 2 /K Ak T AR K, B RN
i IE PRR R A = 33 rp B K IR, — AR S K R AR T BB SRR K, S~ m A L
LB T Tt A R 7K, R SRIAS N TR - 498 75 K 1) 728 3 R BIGE R T I A ctn, ehA R PR Sy A 325 bR
B T KRR 1a IR LT 0 g 2 B AR K458, BRUE, TS AR 0—150 em )2 B & 7K &
YRR PE R KO | LA 2K 178 S R BRI TR (H SR A bR e, mT LA 4 X b
T AANE AT DA E MR AR DK 3 3 T DAs 2% 496K o B AR AR R
2.4 HERFEMFEKE

WFFE X 0 8 + 2 VR, R /K AR VR, TG 38 0 B 404/ X 8K 43 0B 45 40 72, [R) st 4w o3 o
T, TR S T RN EK R AL R R T 7R R A Y 78 FE K 5 R G, DR, AR K ARl i #E
KT — R RN RS KA bR,

FIIH 2008 47 10 H—2009 4= 10 H 435 30min WL 1) 458 5K f(H, SR K 8Pk H o T 45 b 28 iy 41
FekE AERKF(4—10 H)FEKE, 45 R 0% 8, N3 8 nl LIA H, filME A T Mk Hh i FE /K i 85 K, ol 666. 86
mm, AR N TAKHE R 511. 35 mm, TR AEMRHL A FE K 5 HA 346. 48 mm , AJ UL IR A= MRS O AE K 5 H A IR
N TAHRHLE 51.96% , THASRHLIY 67.76% , 25 M) H e KAEAK 250 5 0 . AR AR 7. 74 mm/d, SR AR
4.546 mm/d , KAFKHL 3.99 mm/d, P34 HFEK RS54  FIRLARHD 1. 83 mm JHAFAMHL 1. 40 mm AR R
0.95 mm, 7] LA TAKHLE) H SF39FEK 5 H SRR K 3 8 2 K b A TR R A A

®8 EKRERKER

Table 8 Water consumption during growing season

o = - k. 3: = P 1=} E=N
b AT iF*‘%?kg/mm ﬂ:{tﬂ?gﬁjkiiﬂ 10 A)/mm Hﬂij;ﬁ:ﬂki'/mm St H R K /mm
Soil water Growing season Maximum daily . .
Forest type . . . Average daily consumption
consumption consumption consumption
I 346.48 239.94 3.99 0.95
Il 666. 86 524.20 7.74 1.83
I 511.35 442.81 4.56 1.4

I . RAEMHL Secondary forest, I : FIMEMHL Robinia pseudoacacia plantation, I ; JHFABKHEL Pinus tabulaeformis plantation

3 £ 5itie

P 2 FAT TR AR ,0—150 em TR TR R K E S0 AR AR 331. 95 mm, Il AA N TAKHE 314. 85
mm , JIREA A H A 233. 85 mm, FIREMIBERIZE 0—10 em + 2B KR SR A MR Z S KR i
AN, HARA R E KR 0—150 em + 210 E /KB BALFRA MMM, #£0—80 cm L2 FIN, FIFRA
TAR R HCRAER I ZIHFE T 5. 98 mm () HIEK  TMTTE 80—150 em 1 JZ2 0 [ N HIIBLAR H AR ZIHFE T 92.
12 mm B 3K, BIJIRE A TAR LR A MR THFE R 7K 43 202 80—150 em +JZ MY H3EK 3, AT LA IR A
PRH T B AR IR Z 1) K 2, HLRB S KSR SRR AR 1) 4 A U AE MO B 5 3K 08 Uk il — P B AR S
PRI, 7T 55/ T A 2 v D DX 52 ) A e R BB i, IR N A 5 R K SRR A C R TR A Y
K A GEVRAR DRI 40 1 SRR, 2 T2 b DX R T DG
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5340, BB TR B AE 7K R B K Tk A b, HLZ2 3946 AY 98. 10 mm 387K 7 EZRIET 80 em LAF
HJZEIARAY B A T RE S TR Z TR T NIE AL T1L2” . X 54RAS (E 7
FER" Helmut Schume' ") BURFT 45 S —3%

PRIt , 7 T 52 /0 T 9 8 e B A A R P ST 17 22 SR BT LU R RS O =X AR AR 0 P e A% 5 Y
K G PEAT PR AR 2B 1 N T AR Bl BRI i TAR)2 il 6

KA AR AT AR A TSR A B (11—1 A 8K @m0 (2—5 H) K4
FUASARI(5—10 A )3 AW, A8 K s W4 #h 2k 1 SRR AY 83K 4340 3 B T 6K 0. 86
mm VA A TARO0. 82 mm WRKAEMK 0. 84 mm, IR RIK 3 PFE F B2 TR &M 15 H50K 5
SR I 0145 28 KD S S 3 ) S < R N T AR HE (0. 90 mm/d) IS A T Ak (0. 53 mm/d) WA kb
0.79 mm/d, HHEZKPRIZIAS A, AR T ARHE 37K 73 it iR 22 0 95. 71 mmy; IAA N TR IR 25 35
179. 1 mm ; RARHBAR 22 47 72. 03 mm, 185 MREH& ) 7K 1 25 45 48 i 1 it B 06 A R0 35 b 3R AR 0L, MR )5+
S5/ N B 1S NTTR BARTHE VY o S e 7 N o B R R N =S v o= i NG L1 B A B S

iz BRAR S BN KN 0—150 20T A& ok 3K oy R ZVAR AL 2 5548402 M XS AR 2, AR Ak i+
KA R ZIAR AL 2R 0—40 em )2, IAE AR RIS R HE K 0—30 em + )2, AT WA T RIBEAR 2 2 /K
Y ABASALIREN 9 T i 2 WA A R HE AR AR 60—150 em 2 5 43K 43 1948 T 2 BESTE 0. 10
IR, @ TAX R 2, R B R0t K T AR T AR AT A A T Ak, 80—150 em + )2 AY725 5 R B0CHE B 78
0.05 LAF, Al RA IR A 80 em LA +JZ /K3 1E 1a FUZSIRIR FEAR /N AR FAR TR ARAS , BV A K
RZCFIF 80 em LA R AR IZ R 1)+ 37K 4

R T AR A AE A K B 3K 666. 86 mm , JHAMF A TAKHE K 511.35 mm, MK A4 bR 346. 48 mm, A Hk
A AEFE K /N T 2 M) 24 PRk o . 0] LR A MRAE TR Jliasd i v 5 22 b g AR 7K 5% U 22 ) 3k B T — ol
EHRRAS  IBLRRAE A AR A RS R A A S RS T ag . N TR AR PRI FE K K 24 i Rk i, AR R
WhBRAZ N5 | SE T R e HK = PR RE A AAl A 25 R 55 DI RE A RREE A48, DR L, WHAREZK 2 R AR TR
OISR FEUAH IV 1 285 R S it , s i) FEAE K o, DAORIE SRR TR IE A 4
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