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EFFECTS OF PROPERTIES OF UNDERLYING SURFACE
ON MICRO-ECOLOGICAL-ENYIRONMENT OF
AGRO-FORESTRY SYSTEM
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CAgro-Ecology Reseurch InstituteZhejiang Unrver ity Flangzhou 310029 .China?

Abstract Based on site experiments.the effects of different underlying surfaces on the mi-
cro-ecological-environment of agro-forestry systems were analyzed. The results revealed
that the winter cover was useful 1o increase the soil temperature of agro-forestry system
and lighten frost injury. Temperature variation of soil and air in the rye grass intercropping
areas were lower than that of natural areas during early to medium active stage of peach
root (April and May). Intercropping in the young citrus areas reduced soil erosion and en-
hanced utilization rate of solar radiation,The average soil loss of areas intercropping rye
grass was 14. 7% of that of areas without intercropping «and solar radiation utilization rate
increased by 0. 8217 ~1. 02%4. Long-term intercropping Chinese milkverch Jnto productive
citrus plantation could enhance utilization rate of solar radiation.improve soil fertility and
increase fruit yield by 46, 88%7.

Key words properties of underlying surface,agro-forestry system.micro-ecological-envi-

ronment.
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11. 8% . 10cm TR 4 B 0306, 9 CFI39- 9% . 15cm T Ah 41 Bl 25221, 9 CHI23- 9% .« 20cm S5 95214 4 CH
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Table 1 Soil temperature of different underlying surfaces in the bamboo garden

Eeg3m F(14:30)
RHE R i
Hi8% b {3 wH B ER A BmE
Time So1l depth ]
Without cover Film Rice siraw Without cover Film Rice straw
dem 6.4 7.0 8.4 a1 87 9.6
- . a, . . T .
128 10cm 5. 9 7.8 5 3.u 1 4.9
15cm 7.5 8.3 9.8 7.9 8.5 121
Dec. _ .
20cm 7.7 9.1 in 4 8.0 Q.1 10,6
5~ I0cm 7.1 8.0 4.5 g.u 8.8 0.1
Scm 3.7 1.4 5.8 1.3 5.6 B. 8
1A 10em 4.2 5.0 4.3 5.1 5.7 7.1
13cm 4.4 5.7 7.0 5.1 5.7 1.8
Jan. _ _ _
Z0cm 4.5 3.9 7.4 3.1 5.9 7.5
a~~20cm 1,2 a3 5.7 4, & 5T 7.2
Sem 4.4 5.1 6.1 3.2 4.4 9.0
10cm 4.9 6.1 6.9 7.8 8.0 8.7
2H
i5cm 5.2 .4 7.4 7.4 7.7 8.5
Feh.
20cm 5.3 v.1 7.8 7.1 7 B.5
5~ 2lcm 3.0 &, 2 7.1 7.8 8.0 K. 7

#F: FETEEMTHEMALEREC . 1991-11-10~1992-02-29)
Table 2 Soil accumulated temperature of different underlying surfaces in the bamboo garden

TR (cm) 2% Without cover % & Film BHH Rice straw
Soil depth EA{g1301 TFH¢14:30) EaFCgrany  FHF(14:30) EFr&300 T 141500
5 645. 1 714. 7 769. 1 860. ¢ 920.7 1022. 0
10 770. 10 794. 2 524. 9 594. 1 1076. § 1125.2
13 $33.2 30 0 1013. 2 1003. & 1153.1 1128. 1
20 918. & 019, 3 1005. 3 1033. 2 1133. 2 1157. @

2.1.1.3 FETHETREESITHIEGH ATH SENTREREEZNESARBYEE LK
T A S A IS . S B BT T X R R s K (AR B b R ARG R R WOF | &3,
EERVFERENREHRRE.

2.1.2 THESHRAFFHETRICRRE N

2.1.2.1 AHETRRSEOER ITHRAANNRFERENIRGERLRBR I NRSEENEIEESRT,
EARFHEOHNE . ERFHRESE&2ET . TREAMBRFEEHEMRE LI RERATREH HFHY
KTHREEEER, CUBEEAEE . AN aHREL£ET HEENENEFRSAABE FHESTI R
2. 53] /em’ - CHIZ. 54 /em? T . T TE B R & T W4 B 222- 60512, 93] /em® C . X EHEHBEFHEL. HE
THREFRSESTAARTRBEA LR EE(c~20cm I FHSBEH . ARXEREENBEN FHER
Z¥ H10. 40cm?/h, BEEEME H16. 90cm? /B R B4 5 2475 805116, 30cm’ /h,
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Table 3 Evaluation models of bamboo garden

soil temperature in the area with Film cover

2.1.2.2 AHE-HTHBEMEE F4hRAE
£ & A A W b 88 ) iR AT A Sl {E
(EEIBKMENHFENE). BR. . EHRARTE &

e + W R Hrss M EAFHEEREHTIRBESNTEARBZENY
Tome {cm) Evaluation model Relative B EfHE EERXEM.- THEHRUBES K
bl [ models . i
Soul depth voeffictent REH 695 A {4, TR ERIE SIT~2007-, + 1R
i TooLIUEG S8 0886 e AT R AR, TR, FRAEMEESH .
) 10 T a=1.4540 960 0. 9381 = - ' ’ e
#:30 15 Fie L7040 5400 0. 0315 Fl TOE MR T R, EHRRER.
ap To =2.54+0 8700 0.8330 2.1-2.3 UEER A R R SR
5 Ti=2. 0140 83 {. 9291 BEM.LiERERTEHAR. LG T HE MR
14.30 1 T1,=0.80-0.56n0  G9RR o 4B R MERM KT E. LRSAES W
15 Thre=0. 91 +0. 98¢5 n. 9734y o .
. . LER PG E T Ay B R . RN R R
20 Top=1. 36+0. 93420 . 9707

T HRESHBEEMN S EERSFRAKTEEE
ERRE. @ m, BX DR 167 60]/cm’ - d F
136. A0Jfem’ +d . B T4 B 5 85. 2001 B0, 10, {8 7% [&]
TEERES T HNMERFEEREY BT REEARK,

%1 FEFSHUTEEEASGTRELHTEHRE(C)
Table 4 Soil average temperature of peach plantation in the different weathers and underlying surfaces

FEoNEEWREE. T, REWEEEL com
FEMHEE . AT ASEENEE om BREHEAE

1593-04-02[A Cloudy day 1993-035-108 Sunny day

IR o] ERHSE REREAL ERARKE BEREAK
Soil depth . ) A
Without intercropping Eye grass Without ntercropping Rye grass

0 21.3 17.9 25. 3 20.9

19. 2 156. 9 22.5 21.1

10 18. 5 16.1 z1. 8 z21.1

15 17.7 14. 6 21. 9 20.3

20 17.1 15.0 z22.0 21. 0

0~ 20 18. B 16.1 22.7 20.9

Averaget0~20)

1.2 FHEEAMHEESZTSEE S5EF R
2.2.1 HeEEH R = R E R R

BREONMER T AR SRS AREBXY B ATRREYBE TEME, 3# B
BRAGTEYNR. HEARRR FTRANERMEREESAEREMEAEEEHEEBN L HA £ ER
ELHRETORE S EmAM R RN AR ERN. SR SIRE R ERE E A RREEHN
BATREFSEMHK. HARNBRENSBIRZATHRSE  HAMEREARRWME /AR,
BET A EERA A ERTFEERENENERA S T FEEEEA S TRE TR A ENER.
2.2.2 MWHEEHREESIEEFER

RSN BENEN ETEETNS, —ETSHAEE, - T EANRERFTENER THHETS .
ER--FEEMET 20em BELH KKEMMAMEEHEBRFEEFREATHREEX N FREH
B fAERr A K (A A AT B R N X R R E R .
2.3 TR R s S R 2 &

FeHRAB B FEBMARERFE TEHFRSASAOGNEN - ME0E. TUEE. &
A—RMAIRT UERAEEEM IRENER K ECHERY RN EE B RBRER Y  BEE
EHENEMERD . FLE L XENTF FRAERESEM TR RN, ARG E X0 EN T T RHi
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EA-HOEG T PEOHENEEEMESHE S RS LRFR .
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Table 5 Daily variation of air lemperalure of peach plantalion in Lhe differenl weathers

and underlying surfaces

T 1993-04-02fH Clrudy day 1693-05-100F Sunny day
Hewght HR BB EAFEM#NR ERHRE EEFEEHX
Without nercropping Kye grass Without mntercropping Ryre grase
0 8. 4 7 4. b 7.4
120 8. 4 &1 9. 6 8.2
200 8. 6 8.2 9.8 8.2
#e FETREANLARMBFOREAR(19535)
Table ¢ Soll loss and rainfall under differeni underlying surface
BfEtfH /R 20k & (kg/hm” 15011 loss AR imm! Rk (mmsd)
Time{date ‘manth » 1 1 I K Rainfall Daily maximnm rainfall
1773~4/4 4781. 2 2662. 4 1293m. & 1941. 3 1596. 6 T2.8
54 128. 5 102.1 357.0 80. 2 if. 4 15. 4
B8/4~-20s4 544. 5 405. 3 717.73 66. B 95.0 a27.4
dns4~3/5 2B81. 4 201. 0 551. 8 50.1 74.5 31.2
4/5~7/3 B1.2 3z.9 129. 8 16. 7 50.1 33.8

[ {tBEZHFFE K Intercropping Chinese milkverch area; I fLR K Z 3 B F HiE% X Intercropping
Chinese milkveich and rye grass area: I {£ 3 BB B E K Narural area; NV {03 B F HERE B lutercropping
T¥e grass area
FOEFLAE ELANEAR - SR P NEENME RN R @RS R R W R R
R ENH SRR TR. RERHEVEHSERS LMY RE. BEEN YR BERE
MEEAEO. MY ¥RGAEOHED. B EREREN. R ETAEEER D A WEFE
Lhw - HT L HR@MeE. AT ML RETRRT M RS EECR. FATYER
W B sEE T LA WEE AR KBTS — S . R R B A 1, B8 A K
MEHHAEE AR AEFTN I RENREEN BT & BN BPRREEE T B RE.

2.4 FIRE AT FEEE R H 30 LT S8 8w S
. &. i b 4 - ..E‘céh -t : C
241 HARF BB , £ TR R e
MERREERREFARBREFERNESRRE. }gi"n‘: :‘l:;%gggfég
ST UAE B R B 63/ hml A L B2 ¥ 72t/bm K g;w '
A MR S0~ 75e TF B, SRR A bR géf
LA EE E173.22~216. 53 x 10°) A PHEE.fF &3 . —
. & id Apr. Y 2(hApr.) 3(29 Apr-» 403 May 517 May}
EFUAT A AR EH B0 g2 ~ 1. 02% N F & BE@ s E  Rawn order

2R WRE B R0, 36 % ~ 0. 45 % i Fh . i
FERRERATES KRB A AW . FHEEMHE T
PR & T B E R R AR .

M EEERESR. B B d i
A EAFSREBETLe AT H b L Ef—
I A] e RS E A R R FE R B0 345 (E
FraaE R ¢ RS0 15 AN BT EHEAN SR T EM SRR S 88 NIk,
M A AR T EREEE S A2 EN RS RE-Fa .,

Bl B R A 1R R R AT T T L
Fig. 1 Wanatiun of soil loss of univ ramnfall wich ran order
(1 )Intercropping Chinese milkvet.h area, (2 )Intercropping
Chinese milkvetch and ryve grass area, (3)Natural area. (4)

lnlercropping rye grass aTea
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24.2 WHHMAERTM BN

EHSMBERETEDEREM LEE AN . ERAEEHIE. 2 N EYP.§% K.CEC SBM pH
EEEFHR XS EMREREE HRHIMNEEFENE S BT A THRARETR LT 88
Bk,

MG ERESEE L ESRES K EER R AR MR R GERD HEHE
BRXES GAESZChm’ AT I 46 88N MR THALIEE K EFRES M EHEE L HAH
M. 2N FUP.CEC SEMpH H4N A ERMTEEMERSL2. 953 .21. 67% .207. 35% .5. 57 M H
0T AT A RS EE R A ERE S E(EEAA L FESE) . E P IREBAT —EMRE.
HEMBRMERK SENEREFTEHEL L. XAMESERFEOHE~EETMREE S 18
FRHKHR. AL FEH TSR LARSF T T,

¥*7 BARZEEHEEXNLIRIEHEIR T

Table 7 The effects of intercropping Chinese milkveich into productive citrus plantation on soil Cerilllty
TmE HHLE £RM%) B HiwH CEC

H

Underlying surlace Organism N P{mg/kg? K{mg/kg! {cmol /kg) P
ERRET 1.74 0. 146 75. 53 322.3 852 3.42
FEEFE Y 1.54 0.120 25.03 495.0 8- 37 3. 31

1 TIntercropping area:\Z)Without inreccropping
3 g5t

i EBEFAETLUEL TREER SR ERENRESHFERAERXNER. L2 TERIHA
THEREITHEE . BESFEYHRET CHAMREIKNFEFREVEY. SEEH TEE BN S
EHRERN EEEMEESSRE N TRHVOAFRENBNE . FRAERSEIHRMXAFY. &
AL BREAENEEATHRBMB{CHYERRBENEEMI4L 700 BN RS TREARAR, £ FW
HHE ABREECMERRS ST T E WIS, HEEHE, £ 08, OBk Esm
L ORE LR RS AR R T RE S R W % IR BT s R T . e L R
HHE. TS ERF- RS EN TEREES RS BN HE SR BT H . FE R ER
BEMESC . D40 BHERATREERO W@ LOFELBARE LRRTXHER YA T, i 78
ERMEHEEERNE SRR R, IS b A8 . R O e AR A0S e E R A
Bl LR R s 2 T ARV RS RI A

& ¥ X B
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