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Photosynthetic response of maize and soybean to the microclimatic in an

agroforestry system
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Abstract ; The microclimatic effect of intercropping walnut ( Juglans regia L. ) and plum ( Prunus salicina) with corn ( Zea
mays) and soybean ( Glycine max) was studied in an agroforestry system in central China. The results indicated that the
intercropping system, compared to a monocrop system containing only non-tree, crop species, increased the relative
humidity by 6.9% to 8.4% , decreased surface soil temperatures by 1.7 to 1.9°C, reduced wind speed by 55% to 67% ,
reduced photosynthetic active radiation ( PAR) by 13. 9% to 24. 5% and air CO, concentration by 5.3 — 10. 9
wmol -mol '. Changes in the net photosynthetic rate of soybean leaves at noon were primarily attributed to limitation of non
stomatal factor. PAR and ambient air CO, concentration were the dominant factors influencing net photosynthesis rate as
shown by multiple stepwise regression analysis. The microclimatic of the intercropping system was the key factor preventing

midday depression of photosynthesis that appeared in the monocropping system.

Key Words: net photosynthetic rate ( Pn) ; microclimatic; agroforestry system
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Ju3E + X BA KRR (Juglans regia L. )-(EXK + KE) ZETF (Prunus salicina) -( EK + KEZ) RKHE
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E) , £IRME A LER RN EBEFIE 10hm®, K56 X A 03 35 X, J8 BRIR A7 2 10 18 KRk RS %
AR H B 2185h, PSR 1.6 C, TCFEH 164d, E-FHREKE 679mm, BA R RIEM A K
MFE (B TZFERUEEN , FENFETES AL, 6—9 AHHEKEN S 24 70% , 5K +EPLE
TEERE R E S O E, BT S RN EE AR R AR B A R X AR UL £, SBORAX B HLR &
BET.5% KL, 2R 552 0.116% ,# 5H5E 0.098% .
1.2 RAEpk

ATIFFE LA 24 1 3 2 22 B W R AL Ak (Juglans regia
L. ) Z=F ( Prunus salicina) 1 F B RAEY F XK (WLH
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Table 1 Characteristics of trees intercropped with corn and soybean

in the experimental fields
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Fig. 1 Sketch of sampling spots in the experimental fields
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KREL (K 1) REERZREHWARKITEEA EENXR.
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Fig.2 Diurnal PAR within different intercropping systems Fig.3 Wind speed distribution in different intercropping systems
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Fig.4 Diurnal CO, within different intercropping systems Fig.5 Diurnal Temperature within different intercropping systems
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Fig.6 Diurnal Relative humidity within different intercropping Fig.7 Diurnal Prn of maize and soybean within different

systems intercropping systems
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Fig.8 Diurnal Gs of maize and soybean within different Fig.9 Diurnal Ci of maize and soybean within different

intercropping systems intercropping systems
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TRHEBERR.
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2ﬂﬁ$%%}%lﬂ% ’ H—'ﬁ%éﬁﬁ%ﬁ% ﬁ*&ﬁ% iE Table 2 Multiple regression analysis of environmental factor versus
*ﬁ 9&9& /% o X{I‘ﬁﬂi S )K ( CK1 ) *ﬂ &Mﬁ'jﬁg ( T4 ) ﬁﬁ photosynthesis rate of corn and soybean in different treatments
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HYHEEERRIER BN A AR, OLE B RER S R E K IRE KB E KR COWRE
EMREITER FHILRIH 2. APFREERRY, RME & RGEFEBEER B /AN R 7 HBCR B 8., 7] ARERR
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ARG IR KSR COWE S TEW LA H BB IEAHR, HILE & REIESELR H/ANE K [ B
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WHFEAR Y, 3 BRI ot & 3 3R (B R A B B B 2R S ALER 4350 P 5 e B S LB i At Ry 40 i B 5
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BRI R R B TR FERRTER, MRIEIARKEE EZEM. &%, MY rota B 2B EL
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AP BB RO — R FBUEYOL A AR B M B IR, T A fE S R K R B A
R G, (B2, Bt R MRS E 1 H b ( RRIRE KRR S ) WEAHES) /7. BB AT LUE
T PR R A BE AR R KRR B A R BOLE “ TR AR R 4, XA RER ZFHEYIGE “ FIR” AR
R AR EEENESE . AR, B EREFERIRFEE 37C (A S) , ik SRS AR S KE
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) TR, AR ARA T [E] BE , ELX SR AT B BT, LA B RETE 4 BRI R N AME R, i CO, MR BE 247
B B/K, DMRIEE & 1R R IE 8 217 .

TR T ERRURRC £ RRE G REH , T HBENE 6 RENGE MR, BEWF N
ZARSCEEERET B R AVEY) EZ S 2, AR B REY . FEULER KR EEENRIEY H EZE A~ M Fh
B, O TR FH [ A 2, R ARt AR A T ) B EL X SRR B B B TAB BT, LAV [RIAE A 30000 B K SRR IR 38 4, 32
S EELAEY = &, ST AN 2 & REM SMEE, REE & RAEMGE .
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