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BE: O THRED REO REPDEEGRETHDEE FEAIFEREK L
. BREXVRXNERAFEPRBFEKYEERS (5 RIEHEKEY 69. 320 . FBBEF (4
23.620)  RATHBMAB KX R ERAL RO BRHE—SoTHEE  ASER KR EHE
FE,GELEREAZREWHINR-R-REGRERTITH.
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H-R-REEGEZGERRAMN (Agroforestry) IR B S E B ELEW —FKA, TRH
RERF LM ARG RIEVABRNENTBRUE S BHESEN. SHEEEH THRAER
EEFHAEEMAEM, B E= AR SR,

RHREGRZETHHEDEE BORKSMEF P —HEES B, IXRZIERIIEE
HER, THEER PR K EERRFTE . CEMTREEEXMITIE Y, RoxE
SHMARBRAKREGHFERFHRRFTTHRES A T/EREY -2 RRETZ
WHERPEREY, 55— N RIRE F AR, T RKE & L5 H B RFTRKZ FH
KPRFEH TR, EBF B sl B R W B Ak R 58P AR e 8RB K 36 RFEAT
THBEHFR, BHEIYTENSRIIRESEDARN AP ERWE G ELE. IK-B-K
AP =ZBEWHWESRETN KX ZMHALRS. EXEAFITRGEEE) - R EL
B RENBDEERETHYEN BOREKME BAXR, FBENEHEEHYRH
AP R B E H (R — R R ETHE, U — B8R AN EOFE KT, Fet.2EK
FWEREKMX, K REREHEEZBEMNRRL, TEROKRESHRA 2EMR. B2
BREEMEEE, A308 AR EID K.

1 BERER

L1 AR aR44 HKEAERBEEVIEEBREETSRARESRFRRE N, BREW
FTFRFENURRX,FFHRE 12. 2C , FERKE 549. § mm, BEFT 6~8 Afy. #TFK
£ 8~10 m, #i #F-48 , #b 557 288 Y S 8 18 3] e 00 38 R 5, - 490 2K R 2 b 338 R e - SR AR B
t. REXEH N 847 hm?,

L2 A28 E HERAXPHEERE-REUERTFHREZREW EIKR-R-RO AN,
HR 500X 250 m?, R AESH, —BHTGmX5m), ML 11 E.WHEFL 17m, K
T& 5 0m,%ElE 6. 5m, #1412 21. 3 cm, HFBEF 0. 5~0. 7, WA FE R4, RHkd 10 48, W&
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3.4m, %2 9. 3cm, I 2. 6 m, B 4 TR KITESmX5m, R HFZREEN
25 m, B A /NE, GFCR“RK 977, /NEM SRR A BB A0 AR RO/
FREEEASHM 1.2 hm*. 3,9 5 6.5 hm* M LB X RN 1:3,25:5.42) . WAL LE
1. B 1 H AW PR, 0. 5H 5 4H B4 JIERMEARTNER I HRER) . X
SHREZ - FERGEREFRFORE AR —F B RAEF KRR ERILFTHE 4 km
b3 55— AR A KR S U AL H S AHBRR A FRR-R R, MAAREL/NE, %
NER SR .
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Fig. 1 Sketch map of the distribution of measuring spot
——  M#H  Forest belt - BE#F  Pear belt
A INSBESE/PEEYEMA The measuring spot of microclimate and biomass of winter wheat
X 1 MAK>ME The measuring sprot of soil moisture
©® HBEMME The measuring spot of transpiration of pear
A HWHMME The measuring spot of transpiration of Poplar
H #& Tree height

1.3 RMEHE 55k

1.3.1 £YR NFEESES 10~15d ME—RKEE. k& EBEE, Wkt k7 =
B, F4 APARS APAERHE KRN RGREHER,

1.3.2 1HUKS ALEeESHMERE MR EFHY IR KR MEE 2m,HI E
=, efEfE L,

1.3.3 RHENMNFE FTEMSEIAEKTHIEE 23O REHNTLE0.5m K 2.0m
LAHERTERSREXNERFTRENEERM, HFEHITL 1m LAER~REEH
T SEHF T EH R, HH LSRR NEHR. MERBELRTF 4 A
(EZRXBIFE,. BRBEHE, NERTID R 5 BREOONEHIEEE SR, &R
EX.E10d. N7 E3 19 &, 8/ e —K.

1.3.4 HRERMHEBE FBRERN0.01 4 TN-100 R A XT, R BEREHFRE
LTI E W E PR R 2R LB L T L AU A L b i e B o AT BORE . TR B[R] 5 /0
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SERMEL ., REFREERENTE. FPERKNERTEXRA.
1.3.5 HHFE
O E R &
ET— (W,-W,) X 60
W, X BR8] R B 18] (43
AP ET(g-g’ b D) RUMSELHEMBYRMER,W, F—KHKEME;W, B RKEHE;
FREEMREEY 3 min £4.
QNEHEME
K4 Pemen-Monteith 772 % tH MM EEHATE, HitER.
=£.AA’+CP.|D.D/7-¢ )
L A+rQ+rsr/ra)
R A HEENEEG.D AZREHE, ra ABERKILE A, L. AS BN S
WAKRERBEELHFE,0-Cp HHATESKEEMLR .- ATERER .~ IR
=10

CHKHR(EP)

YRR R A L WA R Z R, A XA LK PHEETEREN 5dHWEHE
BOFEK 2 (03-26~06-08) . HAMBEK B &Y 103. 8 mm, 3 [ MM B 280 mm, BLR # g &
# 300 mm., HWHKHFREK. HHLIRXWMT:

EP=(W,W)+P+IR (3)
AP EP HZEBE (mm);W, K 03-26 2m +EMMEKER W, X 06-08CUNFEWHRHEIZm
BH)SEKER IR MR P. IR KR, Zo R I2H S5 T KIAR.
2 ZRf0NA

2.1 AHAEMAKBAE R 1PHRERBEAR(DEEHKSEMEED 5
WA (EDR/NEEBEDER. HE 1 T,

)

®x1 EmEKE
Table 1 Transpiration water consumption mm
=
" s RNE SRERTFHHE
B 3 . Average value of
ZE Poplar Pear Winter wheat .
Period meteorologic element
E\ g1/ E%) E? Ep/2 %) E3 E3/2E4) T V. R D
04-18~22
5d) 18.0 4.2 23.3 5.7 31.7 8.1 45.0 17.8 2.7 0.285 14.1
(Five days)
05-14~18
G d) 25.5 7.1 27.8 6.0 23.5 12. 4 48.7 24.3 2.2 0.326 16.9
(Five days)
41t Total
(10 d) 43.5 11.3 25.9 11.7 26.9 20.5 47.2
(Ten days)

* T.5if Air Temperature ('C);V ;R # Wind speed (m-s~1);R:%4g 41 Net radiation (kw-m~2);D. ZS %L
Air saturation deficency (hpa)
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O5 AP sd MERKREBEKEX 25.5mm, 4 AP SdBEKESE 41.7%. X
EBET5 AFHKEBE 4+ APHHBEAEGd FHKEAE 6.5C) , BB ImGk 4 A
B 14. 450, EKMMEKR Q9. 9%), MZ W 5 AREANERE K, SBEBEK
SR BE R R .

@R 4 AT, E& 5 A, HLUU/NERKRERK,  RAKBEK EERS,
SRl REFMEEKE 45. 0% 48. 7% . R EHRIKZ,10d FHEHE RELEBE
B 1/4, W E T o,

2.2 24 PMAMMEKE TR HE2ES:
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Fig. 2 Daily variation of transpiration amount and net radiation

OARFEN/NE KRR EER S R ER LR, ¥y R, BT\ R B 44,
PR AR E A, 11~13 BHEBIE(E, 14 B 5 RE TR,

QF/NEHEELEBTRER, MM 5K B ERERATE. HBitE, pEXBERD

R (10 d F14) K 0. 324 mm, 43 FIREFE 55 H AR 3. 48 155 4 4%,
2.3 AR FERLRATOHLL HYEBERRBULTHARISEN, EZHEPEEL
ESETHEEEMN. HPLUSKZEFHERRAIEE, SEE T, SR ENEER
FRAXWEMYNKIME HE 2HEES . A ERI T E5HEH AT hBEHE
],

AR EESER FHEMXRE EREZH FEH R KB . EEEME
DEET .2t REERBEHE(e=0.01), EPHEHWHXEAYEE REV)EE
EMHK(a=0.05),

REEU LT RIBILT THERERE)SESKLETFHELE PR, HELF
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K (A% 52),

E£H4.E,=0.086 3R+0.

006 57-0. 001 4D

HHXE¥H R=0.8330,F=36.27

£ #.E,=0.100 8R+0.

001 3T+0. 008D+0. 006 OV

HHEZY R=0.8038,F=21.45

& /N E,=0.558 TR+0.

070T-0. 001 2D-0. 0045V

HEMXE¥M R=0.9877,F=937.7
24 AGPEBMATELANN R2HETITH-B-REESRZEPHESEHRLN

HBHM 10d AEEKEXER.

BERTH, L NERARSARASH . RKBERZH —F

G ES RESFKE 69. 3%, HKERM A 23. 7%, iR A (U B BREKEY

7.1%,

2 RipAMIEAKRXTR 044 R{ED m®

Table 2 Relations of transpiration water consumption within the composite system

AREB/hm®  zg R KM KR

Acreage of Total transpiration water Poplar pear Winter wheat
system consumption within the system AR S5ES/%c EAKERT SES/Y% EKE SEHK/Y%CC
11.5 1914. 6 135.7 7.1 452.6 23.6 1326. 3 69. 3

*¥E/K B, Water consumption.

8 B4 (%) . Percent of total water consumption within the composite system.

2.5 ERAHSKRARAAEZERIKEP)X 250

2.5.1 LTEAKSWREAE O
W AID R R, RE PR
FEWR A KK, 2m LB
¥ 85 & 7K & (03-26) 4 339. 7
mm, £ 06-08 Fl—+EHME
242. 8 mm K 4>, R ME £
BEREREKMEELEDECY
KA ERFEK . B 3EGRK
- A FE K B B AT B AR
B0 B, BRI AR
KO HEEMEELHEBRRLT
20~100 cm Z [8], X IF 5 7 1t
HHEREFEXY S (H 3T
W) s WAk, BT R HE RS K 5 H
HEZE A TY K. 130cm 12

TR HE/cm
Soildepth

A3 iRAE DR K R R RE T
Fig. 3 Varation of soil volume moisture content of

Poplar forest belt with time and depth

UTKAENCHFER, HF 130~150cm T EHN,. SEHLFE . EREFEHTZLELE
FHELBEL., OF GEME . F i SRR /KINSE BEBRAN T, BHENH
WM H 2m BB S KESBXE]664. 2mm 5 716. 8 mm, 14> BB FI G WM B & &

95.7 mm 5 152. 0 mm,
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2.5.2 RFEERBFKEP)XRESN HRITMORFHRBHEKARRGEBEKXR
KFE(5F 1B, REH TN ERELERRZGRNE, &5 REELKRLE LFFAR,
BERRAL/PERREPRAKYEERS, & 38. 4%, K ARK G 34. 9%, Frdi LE R/
R (L 26.7% . QRMEEZHRKETAMEBNTE, IERERERMAMKE,
HAME WYKL 1. 93 .

%3 H-R-RASREAMEALER" mm
Table 3 Relations of evapotranspiration water consumption within

the composite system of forest belt-fruit tree-crop

Ryt #E" . aH 8] 2INE
Evapotranspiration ?flc?)i?:tii;m Poplar Pear Winter wheat
amount of system EP** H&S(%)*** EP'* EEH(%)'"* EP** HEZK(%) """

750.5 103. 8 200.7 26.7 261. 8 34.9 288.0 38.4

* 3§ 1995-03-26~06-08 HAja] (9 2 B R A 7K . metant the evapotrans piration amount or Precipitation between
Mar. 26, 1995 and June 8, 1995.

* * AW B (EP). Evapotranspiration amount

* "« f 245 (%). Percent of total Evapotranspiration amount within the composite system

26 TRIAYRAFES2REMIAKTHE R4APFHIIK-B-REL MK ERERY T
HEMRN SEBTE . B3R 4 Bl O FRKBGRT, RRHK-R-REL ERKK RS
HBREMRRPHZEBRBEKD, 25D 22.9%59.2% . @3 B FUK-R-KESE
SEREAKBRAK, 10 d BFA 1914. 6 m* , BARR A K FEK 15. 1% HEHBTC R K,
EROTHEHEBEKAEKTRAZE. KW, KR 3 BEMHR-R-RAFHRAEL_
BEMEIRRREE LK HFEKS AR EE L SRR AR B URS AN A B KRR
AEEE . BLYRBRRREERERTITH.

Fa TRAAVESREARBEARRIER" m®
Table 4 Comparison of transpiration water consumption of the composile system in different types
H-R-RCEREHD R—R(ZE&H) FTARRHE (B—RAL)
Foresthelt-fruittree-crop Forestbelf—érop Unstocked forest land
(Three layers of structum) (Two Layers of structure) (Single agriculture)
1914. 6 2255.1 2483. 8
*F10d MM ETR. These figures in the table were calculated according to the meusure value of ten days.

3 &

OF-R-REGERENEBREKEREULPIERK,10d BEBEKES ZEH 47.
2% . WARRHE RGBT . EATMEBEE AT BRI RIER, 11~13 i H1%
EH B, £/DFHEEREATERLR, 25 BEMS5HRN 3. 48 {55 4 15,

QARTHYARELES[SLATXEZEY. HdeEst . SB.ZWAERRERE
BEEWET. B, BT /NE MR EGREBERSSEEFRXENZESRIANTE,

OFEAKETENARNMAM LR FEH, ITEHE 10d HBHEKR HRERH. LD
ERZRAPHKEHEERS, 940 KESFKERA 69. 3% MW E 23. 7% R
& 7.1%.
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@5 HT kA X L K 2 AL RO R B » AR IR K 2 B E B LB R AL T 20~100 cm
Z[E,

G AL HKBRTFEEHHT REXHBR.LEREZN, RETRBIEKXRGRBFEK
XFRERA. BBLRLDENIRETRKHEZRT KARKEHR .

OW-R-REXESHRELE, B TFAHRAMNED,H 10d BEBEKBYRTERRFOE
H;Tibk-R-REEXBRRBESHEK 15. 1%, XRHA, NEBMAKREAEEE, EH
KREEA=REWHK-FR-REGRRRTTH.
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Study on the Plant Transpiration and System Evapotranspiration
Within an Agroforest System of Forest Belt-Fruit Tree-Crop

Lu Guangming Meng Ping Ma Xiuling
(College of Agricultural Resources and Environment Science, CAU,Beijing 100094)

Abstract: The relationship between the plant transpiration, characteristics of water consumption and
the water consumptin within an agroforest system of forest belt-fruit tree (pear)-crop (winter wheat) is
cliscussed. The results indicated that the transpiration by winter wheat made up the major (69. 3% ) part
of total transpined water consumption within the system. The transpired water consumption of the pear
ranked the second (23. 6% of total transpired recl water consumption within the system). The samilar
pattern was found for evapotranspired water consumption within the composite system. It was further in-
dicated in the paper that, considering the rational utilization of water resource. it is warkable to develop a
proper composite system of forest belt-fruit tree-crop with three layers of structure.

Key words: plant transpiration; evapotranspiration



