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LUR LR E WML, P IR K E N
SR ATATE NS 7 s e Tl wb= =i T T s SE A ) WP
L, ] L3 ot S R O A, b A ARG A

KB KU, B3 pH AN 4.5 224, v T pF=1.0 & pF
=42 Z M HIEAROKEE N 18% (0 ~ 30 cm), fE
TR ZACH 10%.

F1 R XEREAEEER LR

Table 1  Soil basic physical and chemical characteristics in investigated profile of the research area

73 kL Ak Bk IRR pH G BB AR Ak EE REESKE (%) REREKE(%)
(cm) (g/kg) (gkg) (g/kg) (g/em’) (g/kg) (cmol/kg) (cm/d) pF=1.0 pF=4.2
0~7 190 430 380 - 43 4.2 6.2 26.3 - -
7~22 170 430 400 1.35 4.4 2.4 6.2 22.0 41 23
22~45 140 400 460 - 4.5 1.5 7.6 12.3 - -
45~95 120 360 520 1.2 45 12 9.2 93 44 26
95~ 150 110 360 530 127 45 1.1 9.9 7.0 44 29
150 ~ 200 100 360 540 1.46 45 2.5 15.8 6.5 44 34

PRI HT TR 7 8 B RS (Pinus massoniana
L) BidtkEHy, 1999 AFEHTH AR /MK o IR DR AR
4500 m* (K 75 m x 58 60 m), S w4 A 3 A
XA (3 WEE), HIAM 6 m; FEXABE S PMDIX,
XIAIEEIR A 6 mo /NXHIFLN 120 m® (K 20m x 58 6
m), /N FHZK YRR B CAT X N AMERAS #e, 7K e AR
AL 50 cm, #5 R 30 cm. 5 NP XREG AL BE
OB AEA A CRITAR P, R IR BFER A/ R (T 1D
IR A B (T2). FFRE/ ML ERIE (TIP)
IR A AL A TAE (T2P). BARIN 23 R 9 i
FARRAR (M) F 4 B AR IR, HEEE 5 Y
3 AN AR SRR RIS AL BRAEAN N X A
3ATRIRA, BAT3 W, 1Tl 6m, FRFE2m, bFTFH
WA 1 mo 4 H FRMREACE, 164 RAE N R
40 17484, BT 36 U<, BEZCRIE 2 K, 478E 50 cm,
PREE 50 cm; [AFPALER AR AEAEFEAT 75 om b TF4RFh
R, ol P R A 2E B R B o )R A e B AL
X ZLHE
1.2 HRIZFRNE

-/ NXNURZHUIMH (K x FE x @ =1.5mx
1.0m x 0.5m), ZERHRHRRAL, H RS260-375 fi /s
Mt ¥ 2% (magnetic actuated counter) [ 5ic KB 5K
B, EEHARRR E R v EAR R, PRI
WL P - R
1.3 TIEKSNE

FEA/INDK A 1) 53 3] 2 28 5K 0 v 0 e KR
S HAORR 4 &, DMRRRERRAX 3 &, wke
A7 R AT AT IE SR T 50 em 246,

ACFERBAATH 0 1. 25 4 m (U AWK 4,
T A AR A By 52 A AR B (W 23 (R B A B CRIT PR T
ANXK FERESE A B AR AR A S b 5
PRKIRAR DU S (1 B s 5 A A B 1)) U, AR
B 2 m, RAVLHE RN BB R T REmE T A4
1) LNW-50C Z4rb-pA%, sk 5 Kk, #diR
BEIRFEA 20 ~ 100 em 1) A BERE 10 cm, 100 ~ 200 cm
PTG 20 em 52, RJZHE (<20 em) F/KE M
FHEME o 5KV RE T FOOKPEREE 10 em, JHE R
JE435) 104 305 100+ 150 F11 180 cm, =i 7] Jhy 4 4
KA 8:00—8:30,
1.4 TEKRBEITE

R 125 1 S A1 55 0 ) 0 0 1) (R K S0

0
q =—k<0)—a‘” %0
iz

KXrh, g KFREE (mm/d), EFARF, k6) A
LT HHOK S BB SAKE, v A KA, 2
h VR o kO) ERLBRI R, HRIAA N
[9.15]

KO =at’ @)

X, 0 o HEREIKE, 0, WBFIFKE, av b A
T IUAT R g R EL

KB R, R T K o AR
CHEIEE . KU AR I 1) AN U5 1A LA
KA (1D

g, =\(q, +4q,sina)* +(q, cosa)’ (3)
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X g, WEKFE R gv g, 7090 HIE ) 77 17)

(R KA f, DAY 1) R E 7 1) o 1 sy k7K AL I
Jr CBRASHUETEE 0 ~ 360°); a MLk g (A
50,

270°
P, MWk
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L3
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B 1 EKREE (i) #AE (HiL ~EE

Fig. 1  Sketch of vertical, downslope, and resultant water fluxes (left) and direction of resultant water fluxes (right)

WK 1B, 2y B0 ~ 180° Z [al (fH I, Fam -1
B F B 450 180° ~ 360° Z [AIf{E I, Fow
LIRSy BRI O ~ 45 TR, ok
IOV IR R) MBSl TR FE A 180° ~ 225° I,
T KIS B R RAT 7 . DR, TR KRS
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SOALAS R Surfer BELHISE LI, T SEELK
SIS B TT I Y R
1.5 REERHEHE

LK R R, AT RS

ET=P-R-AS-CI-Rs-D (5)

X, ET 780, B - 828 s FORE il 725 1 1t 2 R
P OB, ARG DX A Gl W s R O W
AT E: AS N 0~200 cm T AKPIEAFAAL &,
AR 77K o S I 45 FE 55 CT oA R el 2 4
H A X 2 4E 0 & G A3 7y Rs O L7k 43K
s D s, MBI E R R KM = 2%
{H, HTFGH:

D = qAt = —k(0) LAt 6)

A, A hTE B Rs SR A (6) , BID 4
Rs, z N x CEHOKPERED, KFI7 ) k(0) HEEL
O [ 3 7 1 FR AR A5

2 HR5HH

2.1 KSR

1999—2002 (1 il 45 R W], HHEKy & EF
TPEAR AT 3 AN B (B 2): 3—6 F MM EL,
JUFErR T AAE RN R 50%, %2 LK &R,
0~30cm T2 E/KELE 0.30 cm*em®, HARLFIZE(CV
=52%); 7—10 HRZFEHE, @b, 0~30cm +
Bk ES/NT 025 em/em®, 100 em L F 2 A+
HK Ay S EARIIEIR K (CV'=8.6%), 100 cm LK
+ 2 IS KRR AR KT 030 cm’/em’; 11 H—3814E 2
JURIRI B, % J2 H 3K & BN T LR E 2
f]o TR RPN 6 A R ay, [
AT AL T AR W B (AEEH D s 75 5= i,
30 cm bR K EEAE T H ) (S53EED KB T
RARME 0.21 em’/em?®, #EE THZE 8K S E. 4—
6 AERJE THOKS R 30% idi, AaheEd
K g™ E I 17 7—8 HRJE KRR,
W E B e e K (HIRI R S A R IR B
A DO, DA A X 3R 2 K A IR 1) AR Fh
PRGN B LU B PR, e T
HAARESEAKNE, BEERRUE, FI3ERE M
WAL DAHOK 3K A AR 17K 43 1l ] AR FH 4 A2
T REN . R BRI R AR B R A A AR
NIRRT RE R AT O AT AT
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Fig.2 Variation of soil water contents at 1 m distance from trees in P, T2 and T2P treatments in 2000

B S I B AR TE], LKA AR .
3 RUIASF AL B EE A AT AN R B - 3 K ARk . 7
T2P AbF, AE3 IR KEESH 0. 1. 2. 4m &b
431N 6222, 641.0. 629.3 F1 646.1 mm, Ui FHA[HIAL
BT B SR 2R 25 S Ky o BE R R 1 28
SEMR, O6F AR K B AR S R M AR K . IX AR e Al
RALFRIG 5, Py T1. T2, TIP. T2P AbFEESH 1 m 7
B0 ~ 200 cm 2 T HEAEK S5 HA 619.0. 654.7.
600.0. 622.8 F1 623.9 mm. 1] WLAS [ 43 5 =6t
TS K R R AN, LN A R 4
BAK, KWE SR, RPUEEG RS H THEE MR
FMRENT 6 KR, sema T K AT G
Fo ACHRA] AR KR IR S0k RAEL
AL, BEARFAERE A B AN AL E 304 60 cm
FIR K EZE TN, 60 ecm LUR 2 ZERRK
(B 2). XU AR, NRIHERZ LKy, &
HRM ARG TR HEE LK, nTRgS AR EK
O SEAHIRN, X R IR A (KR FR A S
2.2 TIEKEAETK

Bl 4 %W T8 1 m b -H0KS —4EiE8) 5. P
WhERrh, fEWZE, BEERERAE, THUKRIEAN T

sl FERREE 50 ~ 200 cm KN 45 ° ~
90°, JKYEYEI W s, M KRR A5
KT #4180 °~270°, H3/K iR )2 1F)_FigE) .
T1 4b3rf, RZR/K5 A R JZ N A 180° 1] 90°
i, R K B R AT T & ) B ).
PO &, T2 Ab 3 542 L 388K i 7 1n) 1 24 135° ~ 180°,
AN T T 3K B AT O ), U OO R
T K HAT SRR 0. TIP AbBRH, FRZ/KHA
Ji A 45° ~ 180°, JKIn Nigdl, HAFAA IR
K TEZKFTT K 45° ~315°, 4ENALLEEK,
FEADRAETE TR, ARRE R 3K s ) b
B8, T2P kbEErp, LHEAZAERRIAIK ST A AR LT
IRK, BLHRR IR T T 3K 0 1iash. (E18—3#m
&, [ RAERGALL, e ERAERE G REE KR
7 1) 5 THT PR AIE O ASCARABL, 5 ) A 2 K 43
FHR 2 1) KT 1) A B i A e e ek, iX 2L
B EM 1 mdEZAEERKX, RIS, 4
HBRGWHRAERGIRZ T MMAEKR (>270°), 14%
K BdiE), R EFERERREE “RARRK”
VE I FE BRI K 435 3806 32 12 L HEK oy k0, F nl BEXT
AR AR —E MARRAIE . 98, FhT R
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Fig. 3 Variation of soil water storages at 0, 1, 2, and 4 m distances from tree rows in T2P treatment in 2000

WK Sy DAl EEARATIZ SN, A EIER T
B SO B ) N aE ), XA E R R
VEVIRIRR Z R AE K 3 e R R, FEE HTRR
MR RN 7] 3 AT S5m0 o RARPEMOARIR R Z 420 4
A TRV A, WO R A S AR AR IR K 5 e 32 AR
LERE TP 2 ~ 3 47482 Ab
2.3 TiEKRE=E

K524 2000 4F 4 F 1 HZ 8 H 30 HAR A3 R
B 1 m A7 30 ~ 100 em 2 KGRI S AR . 45
R, ARFEALFEG 30 ~ 100 em 2 /K7 & 1481k
eI, AR 7 U TR A0 A . 2ROk A
RABKREI A, LK EREEERN. B
RGN T KRR, UKW RS RGO 2
=, EHUREE I E. feERAE RSt T AR IHHE
Fat &S T K NiBRe 1, H 100 om SR A R R
K, KGR E K. ARG RN, B
W RA BT R, ARRBUKRERDN, #BUKsril st
KB BAE R GEK o B R A2 5 ) 1 438 7K i () A2 4K
TER 2 K E AR Z, AR R TRE .

it , 7 T2P Ab AR, 6 H 4—5 HRBF KR, ¢, H1 -0.06
mm/d # K F] 9 mm/d, y H 299° 9d/NE] 74°, K HT
BN KT 1 M) B2 R W NB . AR
I TEERE M 41E T, LHOKRIE RN, — B 1.0
102 $e g, w8 A 8 HArKIMEN, % H 3K
HAA-0.016 mm/d, ZKUJT 1] 1k 288°, 147K 53 1)
igsh.
2.4 TIEKSFEHSENTH

2 2 321 2000—2002 FEAN [i] 4 2 2B AN[F] PR 25 -
BoK BT . IR AR REELLAEL, KMBEE)E
RGBT 5% ~ 12%, TSN 8B M 3K
FERIH/N . 0 ~ 200 em TARIK G I A7 AR A i [v) e T
KZEY], 2000 FEFFNEA 1928 mm, 3K HIAF
BONIE, AWK RE. 2001 4EFRTEN 1614 mm,
TR  SUE, I FEAIE R . DAY 20K 145
R E A 100% tF, FERAEC Ay MR 10%
~15%, FHAE)ZHHE t 5% ~20%, HIRNBE T 65%
~85%. NIBE|TIEHIRIZKEA 15% ~ 20% it y2 i
iy 5% ~10% et ol TIEIIK, 70% ~ 80% k25l -
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Fig. 5 Soil vertical water fluxs at 30 ~ 100 cm depth at 1 m distance in different treatments in 2000

*z2 20002002 EARRLIEER 0. 1. 2. 4m LLIFEKETE

Table 2 Water balances at 0, 1, 2, and 4 m distances from tree rows under the different treatments during 2000-2002

posil fise 2000 4F 2001 4 2002 4E

(m) i Hrs e ek K Hris e e K ZEIBU Hris e WK

(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)

P 0 1487.6 199.3 73.1 1340.3 188.5 -40.9 1271 184.2 41.7

1 14373 155.5 66.5 13382 184.6 -35.6 1253 178.0 56.2

2 14913 105.5 622 1365.1 159.4 377 1327.3 128.4 39.8

Tl 0 1198.9 210.1 104.0 12223 2238 -62.3 1164.4 187.6 77.0

1 1117.1 186.6 96.9 1213.1 225.4 -58.2 1090.0 188.8 61.4

2 1032.0 175.4 89.1 1126.7 215.6 -54.6 1103.8 170.4 60.3

T2 0 1264.4 123.6 158.8 13233 153.8 973 11718 113.0 91.0

1 11318 139.2 142.6 1292.9 188.2 -89.4 1151.1 120.7 76.6

2 1041.4 199.7 108 1139.0 202.0 -75.1 1106.8 186.7 66.4

4 979.7 2326 94.7 1116.2 2133 -67.9 1092 2033 55.9

TIP 0 12475 142.7 943 12135 207.7 925 12386 1155 68.1

1 1264.7 129.7 87.6 1295.9 188.4 -87.7 12632 85.2 62.7

2 1168.9 94.1 83.5 12428 155.6 -84.9 1264.1 98.8 53.5

T2P 0 1260.3 99.3 146.1 12618 1148 -127.3 1153.0 100.3 85.3

1 13415 138.0 139.5 13338 129.2 -119.1 12322 124.0 75.2

2 1137.4 150.5 107.4 1216.9 153.9 -106.4 1206.7 141.0 58.6

4 1214.0 189.7 89.6 1300.4 2134 -106.8 1219.9 172.7 543

200 cm AR B 2K A A R R 5% ~ 10%.
PR AR R GEr, B AR B 3G K, 2SRk

No BERGHTILERER, PHBHIE SR,

ARSI RN, 7R 1 m AR, Ui SR

I m AR RSB AL,

T T HOK D R .

RYh B IR B, HIEAKEB IR RN, T
KW RG T IELF AR, BIBAEEE B 3O Mg ok, X &
P T AW RGM RN K SRR B, Jd THRIX
(BT o ) FH 2% IR0 AR S DPAL 5245 A 30 245 ) P 2 %
KRR, 2000, 2001 A1 2002 —4EFAS
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[F] b 3 () 28 A W 25 e (P<<0.05), T AN [m] v
PR B ZEHEANAE 2000 FFAT 2 2 (P<0.05). THEAE
VEDI T K BAE Py TIP A T2P AE35: 5104 694,
673 A1 631 mm, WIRAMIEY)T/KEAE T1. T2, TIP
AIT2P AFEF 23514 9120 1012, 1010 A1 1021 mm,
IX R WIS A AR YF N T A6 T /K 1) TR I B0 86K T e
MR K, AR,
2.5 KERERHR

2000—2002 4FHh 3 F2 0 F1 T ARl g WS 0 45 R 3%
B, N ZE e RS A B I (R 3D, W
REAERS (T1 5 T2 WRBRER R, FRALA

4% ~ 16%, e ERAERSE (P) BRI AECN 1% ~ 15%,
HERMAL (TIP 5 T2P) R ARECH 0.7% ~ 7.1%.
SRR ERGAAL, RIWE G RGBT
50% ~ 60%; {H {2 iGN T 247% ~ 352%. 5
AR RS L, RRE S REH R ERD 6%
~21%, TIERERD 1% ~23%. 5 MEERiEd:
FUE RS LR M m, Wik 677.7 t(km® a),
T IR 4T e X ARV AR (500 t/(km™ a))s
A DA R S B R R (R e AR K, e A PR ek
55 T ARMEINRE T RIEmR, HAAEE — 2 K
LIRS o

R 3 2000—2002 FRELLBRFZRNTRERME
Table 3 Runoffs and soil loss under the different treatments during 2000-2002

st 2000 4 2001 4 2002 4

Pt R AR 12k Fifi P R B =2l i b (ESTES 12t

(mm) (%) (t/(km*a)) (mm) (%) (t/(km*a)) (mm) (%) (t/(km*a))
P 146.9+5.3 7.6 677.7+22.1 19.9+49 12 582+ 14.8 66.6+9.6 3.9 2123+345
Tl 284.6+23.0 14.8 1487176  67.5+222 42 297+101  150.8+548 8.9 66.8 +25.0
T2 303.6+9.7 158 150.8+ 14.4  83.3+284 52 359128  145.1+47.6 8.6 62.7+21.8
T1P 116.7 8.7 6.1 605.7 +70.6 11.1+4.4 0.7 208+12.3 259+2.8 1.5 73.0+8.1
T2P 137.4+3.4 7.1 5203147  21.8+5.6 1.4 55.1+15.1 28.6+3.9 1.7 69.7+9.9

e RPEUN 3 AT + bRrERE.

HHRIZE TR B, >20 mm [R5 A] 7= A2 i R A2
>50 mm [FIFER A= R R . AR TR
16 4—9 Ay, IXREEI SR R ETIE 20% ~ 30%.
2000 FRFERTELTE 3 AE R, HARMYE, #uh#Rig
WA R AR K. T1 5 T2 b R0
284.6 ~303.6 mm, ARJGHKIXHE Py TIP 55 T2P Ab#E.
BT BRI i R A P AL PR b g s, BRI T K2
N&, WEINT R S6RKARG LR,
A8 T AT R A VR D T bR . [RIAR A
YWRAEER, ZEART KRR

3 4HiE

AR RIK RS, A TR & R G0K )
AT, X0 MW AR AR S 5 RGu et 1
Hehitho KRB ) K b AR PR PR AT S
LS B . R At TAEAERRDIK I IR,
e T RGN . EHOK I AR S K I AE
A Is s &Y, e RS A 15 50 ~ 100 cm
TIRIK Ty o AEFAIPET Y], RERARIE R 2,
RIZ EHOKR A RNEZ RIS, R e 2 1047

TEAE —E K 5E 4, (HREER B AR A AR K.
T 785 ] AN TR B KGR UA, a2 AT )
FOEPAR R AR AR KIS R AED) AR K
BEUNRAE SR IR R P RIS R
B, K.

et R KA AN A B R L, LS
LA iR AR 7K SRR AL IR o A [ Ry =T A
IR ST, AERTKIIRC . FIZKI 3R, 0%
PEFIKIFFE 3K s gl /NN ) 55 5 1
WAFAE— B ZE Tt NI, AEEAT XK BE A PR AR
ME S ARG i, Nren2% e Rid g 1.

S 30k
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Competitive Assessment of Water Use in Alley Cropping System in Low Hilly Red Soil Region
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Abstract: Alley cropping system may influence water movement and balance owing to its complex interactions between crop and tree rooting

systems as well as spatial variation of landscapes and characteristic of soil hydraulics. The objective of this study is to analyze the temporal and

spatial variations of soil water regime, to quantify two dimensional water fluxes and directions and to evaluate water use in one alley cropping system,

consisting of Choerospondias axillaris and peanut (4Arachis hypogaea) in subtropical China. A multi-layered water balance model, with water

movement between layers along soil water potential was applied. The test period was from March 1999 to December 2002 in fifteen experimental

plots. The result showed Choerospondias axillaris could utilize soil water in deep soil (50-100 cm depth) and alleviate the seasonal drought. The

direction of soil water movement indicated that soil water moved to hedgerow of Choerospondias axillaris, which indicated that Choerospondias

axillaris also competed with peanut for water in the tested alley cropping systems especially in seasonal drought. Water competition was related to the

tree spacing and tree age. The alley cropping system increased 5%-12% of evapotranspiration, decreased net drainage and water storage, and

decreased 50%-60% of runoff after cultivation of peanut. The alley cropping system can change soil water balance and water use patterns, which is

needed to be considered in the ecological construction.

Key words: The alley cropping system, Competitiveness for water, Water balance model, Water flux and direction



