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Abstract The arrangement form of trees in agrisilvicultural system is defined by varied tree
spacing as intercropping . alley cropping and hedgerow. Shading each other among trees and
between rows alters distinctly with the age, spacing and biological periodism of trees and sea
son change all year round. RTS and PAR variances throughout the year can be roughly divid-
ed into three periods of no-shading effect (RTS over 80% ), light-shading effect (RTS be-
tween 40% and 80%; Yand thick-shading effect (RTS below 40% ). and three belts between
rows during thick-shading period are defined as slight shading (PAR over 90%. 10~20m
space from tree row), intermediate shading (PAR among 60% ~5%0% ., 5m~~10 m space from
row) and dense shading (PAR below 60%, 0 m~5 m space under tree crown ). In thick-
shading effect period. wheat yield in the 0 m~5 m zone from row and 1000-grain weight in
the 0 m~ 10 m zone from row will be affected remarkably if PAR reduction ratio is more than
17. 0% and 4. 0%, respectively; the yield of autumn crops is inversely proportional to inter-
cropped tree age., especially alter six-year intercropping, maize vield is decreased by 113~
28% and cot ton by 21%~33%.

General change trend of wheat quality in many indexes is that the content of protein and
fat is increased notably. ash content increased slightly and amylase content decreased. Maize
quality is improved insignificantly. Cotton qualities including fibre intensity, fibre length and

mature coefficient are commensurate with the control.

Key words: Agrisilvicultural system, radiation transmission (RTS), Photosythetically
active radiation (PAR}, crop yield and quality
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—. BEAWRAZBEN, REEESEREMEEL, WEHE GRS,
HNEHTHREFEEMINETENL.

WEEE. SR THEFNSRLEN. AFEH—FERSE THEFHAE. Rt XE
MEAWEER, SAFONEGERPET —EHRWE, L ARFARERS PR CRE T
— R EARBEH(PAR RES, W EEHE KT IE S PAR fIEHE N EERE
W, BRI RARERRTHICER AMR.

1 FRRFTIFE

E4HE, SERIHEZREEENIEG A ERTHHARIECTHR 100 £, X
ENRARNCIEN, MEFEHESNZERUER. TREZEEFEHER. X T
MEGFEESHWE, R LHT 1014 &, X, MAHE, 2E., £EH, FEZEHF
BRTHEBEANTRY . REAFRESER. 1951 £, EHERERRFLRT MF
RESHFEREAXRD: o ER P, L. FE. b, BEE. il I, UESE
THETRDIFEZRESHE. HE T —KHIFHEHRERE,

1.1 FEEEMIERFNGGERN ERMNFERRTRHETR I FRE, ¥UE



http://www.cqvip.com

38 % FiiY # # ' 17 %

HESEERENEEEF. MEHEZEHASHOAZHTRET, FEER X/
FHREARSEESEECHAER ", A—SHERERRTRETH /M EFRERD
FERTUMERELD, FEMEORSBERYEHLBETREBEK 5. 6 F1;
FEERH M EEARTBERRMAEERS 19 F°: MEFEEORIBEEMERKR
FHERELRBRAYEES + FULEY, ENEFEARTRHEER D, SURBEI
B R—&M /g, BREEERR, KEFNEARARERY 8% ~18%"",

Lawrence %%, BHFZFEHETHHRERTENRTH/DFERF, EEERRM A
HAFEGFHEE, HEMISBEHR TR, WHREEEREREHEH. Fowle HHR
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PR T R R R T AR AR AU
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Benzian £ IRE REEHBEEHNN 10° J/m® « d, R N B TR 0.03%. & Par-
tridge 4B3E-2, XY 10.47 [/em® @M FEAF I BEBE T 20. 93 J/em?, Sofield HFA
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B ETHERABHSBELAEHTREEORSE: IXTENESENGEER. B
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F. &=, OREHAMSHEY . R0 R & # Y22 % 0R (Paulownia elongata Hu)
1986 SEH A, WHEIA: MEDHH5mX10m, 5mxX15m, 5mX20m, 5 m>*30 m
M Smx40 m % 5 FE R,

3 BRAEE

3.1 KHEESAXSFREN(PARMME FAHXE CIMEL ELECTRONIQUE 4 5]
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6] fE H REDWERES U EAASFER S BNFEDHER, WL, £
BHRSE R . fHE . HFEREN; EFYREFT . RS SRE 1 mX1 m fR7HETE
Wmre. '
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EFEEEHERN, BERMTARERLL PAR M/ RAAF b, X 0] # H Ha % (6 5 4 69
BIEERSR 3 A, TR EEHT(EDMFEEFHN PARMOEAREL 10%, HEHELY
FERAT 10~20 m), BHGEHEH (A E R 10%~30%, HEEEERMT 5~10 m &H)F™
BREH R PERTF 0% L, FIRET o~5m WHEED. AFRE KBMERTAR
FEE i/ E PAR AR LF R, A EKI, /I EHY PAR B EMEY
BXEMAERTSL, ERTRE, BAOEED. .
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HEANSZRNETREEFEEAZR;: MAFEHBE BN KRN, &K
EBxLBEAEZR. XiLH, BHAMTNEFEMERIERTRE, THEEBAS BN
AE DEEEATEBE SEMTRIE, BN S9EMEL, 5 m 2= 2.1%,
2.0m 4bEEFE 3. 7%, O m b (BIRTTRREDE ™ 15, 6%(F 3).
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Table 1 Wheat yield components analysls In wheat-panlownla intercropping system

= A2m KIom FK5tm F20m R0-0m H2.0m H5.0m H1lom @M@20m -
- " 20m from 10 mfrom 5 mfrom Zm{rom Inline 2 m from 5 m from 10 m from 20 m from i
Sampling Contral
West rOW West TOw  West 0w west raw under tree east TOw  €ast TOW  €BSt row  east row

FHrdE(g)r 327 33.0 31,1 33. 2 30. 3 32.2 322 33.2 4.2 34.9
1000 grains weighe

HHMW 447.5  4213.5  4158.0 42810 4261.5 4114.5  4393.5 4129.5 4012.5  4l47.5
Fertile heads (i /hm?) i

R 28. 8 28. 9 20.0 7.7 26.9 28.7 27. 9 20.9 27,6 28.1
(3ramns/head

FESTRAGE O BRIT O LHAEFBHERT 20 LEREFHER, &5
BERAT 10 m &b, MHEHBERIT S m LMEFRERER. MACELNBLEERHER.

®2 WiREER )2 P RA S B FREE (5 m < 30 m)

Table 2 The inter-year effects of whear-panlownia intercroppimg on wheat yield components

1993 i 1994
%E R T 231 E $ o4 THE
Plant height Grains/head 1000 grains weight Plant height Gramns /head 1000 grains weight
{emd . Y% (4 /5 I (g % {cm} St €.k 3 44 (@) Uy
63. 1" 10¢= 28.6" 100" 34.7 100 65.6" 100" 26.8" 100~ 41.3" 100"
61.2 97 29.7 103. 8 M.5 99. 4 64, B 99 22.2 83 0.1 73
62. 5 o9 27.0 94. 4 36.6 105. 5 63. 8 a7 23.9 B9 3.5 76
£3.7 101 26. 6 93.0 38.3 110. 4 63. 6 100 27.7 103 40, 0 97
62.5 99 2B.2 98. 6 39.3 113.3 63. 9 a7 27.0 101 37.8 92
60. 6 9§ 24. 6 103. 5 10, 8 117. 6 64,2 98 2B.3 106 38.7 54

* 3 % {4 (Control value}

*3 BHEEXHBFERAE
Table 3 Wheal yleld in wheat-paulownis intercropping area

P R20m Fitm K50m K2.0m 0.0m H20m FH50m Hiem H{20m Fa:
Sampling 20 m from 10 m from 5m{rom 2mfrom Inbne 2mifrom 5 mfrom 10 m from 20 m from Conerol

WESL TOW  West roW  WeST oW West row under tree east oW east rOw  €ast TOW  East row

FHA~E 4330.5 39945 32850.5  3850.5 3346.9 37845 3010.5  4078.5 4015.0  3964.3

Mean yield{kg/hm?*}

-
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Table 4 Multiple comparision of wheat yield difference in wheat-paulowian intercropping
F5 o (& €2 i i .
X—5 Xi—5 Xi—d4 Xi—3 Xi—2
No. Sampling Yield (kg/hm??
1 ERT 20 m 20 m from tree row 1172.8 725.9  255.4 193.0 1083 2365
2 EHRF10m 10 m feom 1eee row 4038. 5 689.4 218.9 156.5 0.0
3  %tH Conirol 3954, 3 617.4 146.9 &4 5
4 FEE#FT5.0m, 5 m from tree row 3880.5 532.9 62,4
5  PERIT 2.0 m 2.0 m from tree row 3817.5 470. 5
5  EE®FT 0.0 m In line under tree 3346. 9

4.3 RWHEELHK PARSNFEFBHARNE B/ FRHRBEPAR GBI THE
BUAESEHE T, BH/ET RS PAR tHXHETR:
Y =— 12.46 + 0. 752X
A, Y HPEERZE X A PARB VPR METHES PARBMHXKEFER:
Y =— 14.50 + 0. 752X
A, Y HIEFRERLE(D, X B PARBIE,

- EREEEE KSR, B E PARBUENESELEER, IE

PAR ¥ 2/ F 17-0%5#1%?2@/1\??&_ IF 4 ONEASERTRE. B, 74
17. 0% 1 4. 0% B PAR BV R E A RN P EFFBATREHEMERE, FhbkBHE
. EALITREAERE, EERTARERLNENARERNER R MREBEH
R, MAEFFENTRHEEZREF: BRMAE~ENERNEBR HENTT S m R, 3
T EAEMTEE RBERTT 10m A, LR YRELUNTRERD.
4.4 FEEDMTFEMNEM RERFELXEAREPRTREHKEDEXRNRESZENL
fedp, HFEEBEE K 6~10 B3GEERRE K Y EETE, of & B g E % 085 e
KT REMFRWEEREM. X5 FIHTHMARER 5~ a MKEDHEYZEDES. AP
FURSH: (1) SiED BB RN TR 2 SmX10mMSmX15m B
AR R, BAEEME6a G Eik, REFTHEMHMASHMEER, &
ME ) DBEERC LI EAYEA. 3)5mX30m, 5mXx40 m E{EMFIJLE R G ™
BCE A, MIEIYESE 6 a At A T WA= 3, B b 8 A0 8 LRy 56 . Bk 1E 8 s Bl 7= 08
BB 10%(EXN 11%~28%, MEN 21%~3300)., BEWEEREMRBALETE
W3 R A AR SR & 1R B SR R R £ T,

%5 HHEEEFRSRMKED BB ™8 %)

Table § The effects of different structure on sutumn crop yleld in crop-paulosmla intercropping( Relative yield, %> “

5m> 10 m Smx15m Em>20m 3 mxX 30 m Em>40m
g
Tree ge Ex R Ex RiE E*k HE Tk RRAE Tk HHE
Maize  Cotton Maize  Cotton Maize  Corton Muze  Cortton Maize  Corton

5 &3 a7 90 5 100 &1 80 98 102 09
é £3 &1 72 87 89 55 62 79 o5 102
1 54 59 63 87 a0 — N 88 b4 96
8 65 74 72 92’ 92 62 67 89 26 93
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§.1 WhFEBEHER NPIELBHINEREOKE. METRELISmX30m
BEF R AR, B5mXx10m $ESSN, K& SO EE AR EFEM NN, ¥
REEEDEER, U RFEAESER T EZREaRMAEDGGRR, H5Ena R,
EEMAMTHGEHBER, CAFEHSHRENE. EEQIBARENE, RAER
R/BFRETAER, WAL 5 mX 10m P 5 mxX30 m WETHAZRL SRS, T
FEEY 23.4%. HHHEE 7Y% HRR S mX40 m BT THXRZLFHEE Y 22,
12%; YA S mX 30 m # 5 mX40 m B9 ch[E & R E, FHSEY 15. 4% (L AT REE
T23.9%. B SR, MEMNNEMAHNAS, THSARERN, RS BR5mX
40 m BB AT P [R) H A R B4R 6. 75 Ve H 1. s MM HEH N TR HEATE,

§.2 WEXKMAHES IEXASAHEEPES oxX30m FEHARAEERIR 5 mx20
m B EE, SRR 2] A ARERIT(GE D, PRERERRS SHE
HREBE, LA 5 mX30 m B SO0 (224 ). R 27. 7% . RKEHEHNT T,
(Bl fEM Y KK A AT EE T RR, AR SR, MERAAE» ABTHE. LL5m

B MBI TER
Table § Wheat quality characteristic analysis In wheat-paulowiila imtercropping

2 4 o BE EIfEE  Intercropped areas
Em>10m , ImxX30m Emx40m ifE K
Spacing g TU  MET ALY WET O W& dEY  KEF O #HE dEE  Comrol
SFRrE 1000 28 28 26 36 38 43 40 38 37 42
SR S5 14. 40 14,05 13.75 1274 13,29 13.69 1330 13.47  13.42 1389
M HRBY () .64 2.2 1.91 2,42 2.11 .90 2.98 .14 2.75 1.83
TMRASH () 3.03 3.08 4.03 3.42 3.0 260 340 2R3 362  3.37
SR 23,27  23.05 2357  24.66 24,14 15.76 21.27 22.BF 1572 1270
SIS (%) 1.25 1.32 1.11 0. 97 1.02 0, 86 0. 91 1.14 0. 68 0. 81
100 (%) 4. 50 a2 4,09 4.08 415  4.8¢ 4,30 387 427 410
IEER Y 78.10 65,04 7171 7422 7T9.61 7062 79.80 88.71 B4.43 B3 10

1) Under teee  2) Under crown edge  3) Mid interrow 4 Grains weight  5) Moisture content  §) Crude fat 7}
Coarse fiber 8) Crude protein 93 Ash content  10) Total suger 11) Starch eontent

®7 RHEEFBATRDME S FER

Table 7 Maize quality analysks in crop-paulewnla intercropping

W Bk B Intercropped aress
Distances from 5mx30m Smx 20 m HRE
Control
east row(m) 2 7.5 15 22.5 28 10
F ¥ | 1000 grains weighi {g) 212 221 244 2n 209 207 151
74+ Moisture content( %) 7. 66 7.98 7.85 7.87 7. 84 7.76 7. 76
4 Ash content( %) 1. 63 1. 47 1.44 1.71 1.72 1. 64 1.84
AR Crude fat( %) 4.21 4.01 4,15 3,79 3. 56 4.41 3.91
B 479 Caarse fibre %) 4. 81 4.59 4,87 4, 80 4,62 4.95 5.13

FE¥ Srarch content( %) 91.06 86. 25 85. 93 85. 24 81. 11 87. 84 51. 98

£ OO0 http://www.cqvip.com|
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14 MRS, RIEREESES R RED BT R R EG 13

X20m 5 mX30 m MPE & HER. FHh 4.41%M 4. 15%, SR HMRE 12. 8%
6.1%. HERTR, MERANIERIET R, EERTX, EED % ~10%. &
BERSHESEER, MERNMERER TR, TED 1%~11%. G0
W, ffEEUE ERBREMEEIERA D TRE, HEHMNEHSEHES. KoM
HARMRE: SRS ETRAEERME. RAENEHRE.

5.3 WEMRTMHER SEENRS mX30m SHEARBEELA TR SHHBES
REREFL R OMT: SHMAE. AESEKFHE: BT, K&, PEASHAE (n/9)5
A7 : 6060, 5987 1 6190, Xt ELMEEF A 2HIR 10. 7%, 11. 8% 8. 8% . S4B BF (@)
X 0 M T () . ) E I EE I RE W 11. 8%; TMafE & MM LHBER ., HRK
B Gm)MRBEHS®EELHEL, M RHEET ARG S, EESIH 1. 6%~11.
A%F0 6. 7% ~30.8% . BN EFHELE (mm), UHEE T RBRME. X 27. 07 mm. BET
% FRML(28. 30 mm), K F SHE TR, HPUFESART. X 29. 07 mm, K&
HREITHEEZN, FHH 3% ~36%LEH., HiLBHgit. FMBHEE. RAESHIES
FRAPHEFRTEE EEHREECNBRE. REE, RDA%, LRl kg
FOEENmM. SERRXE SRS T.

s EEFHAMETRSBES
. Table 8 Cotton Mbre quality analysis In crop-paulownia Intercrepping

R FAEE A £ X Intercropped areas
: N ; T K
Distances from FmX30m Smx20m
Control
east row(m) 2 7.5 15 22.5 28 10
M Quality grade . 3 2 2 2 2 3 3
£ E Length ¢(mm} 29 27 29 27 29 29 29
Hi [ Fineness (m/g? H060 a987 $190 2990 9917 5245 G785
8 Strength (g) 3.35 314 3,33 3. 17 3.23 311 2.72
M a8 #F Breaking strength (km?} 20. 30 18.80 20. 60 19. 00 19.10 15. 40 18.50
38 & ¥ Mature coefficient 1. 33 1. 47 1.42 1. 48 1. 74 1. 46 1. 33
A e 27.07 27. 30 29. 10 28. 27 29. 10 29. 23 28. 30
Optoelectronic scanning length (mm)
K5y Ash contend (%) 35 36 38 35 37 35 a5

EFPE RRESEANELRHBRFERR AL REH. 1904, 9CHED: 141~124
ERE PFEEETR M, SFTHEEA LR, 1990 .

E¥E PHI-FEEE. L. BFELRE], 19%

SBE SEESERGEM. N BTHEHRLEL o 1992

HAERE. WLRES MFEREELREHTE ELRFH. 1991, 60T 135

U, EEG. MFEREES, LR PEEFRALEL, 199
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