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The microclimate effect of Malus pumila and Arachis hypogaea intercropping
system in the loess plateau of West Shanxi Province
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Abstract: Maluspumila and Arachishypogaea intercropping system is a main agroforestry configuration mode in the
Loess Plateau of Western Shanxi Province, but the unreasonable design of the intercropping system often leads to the de-
crease of the growth and yields of the crops. The purpose of this paper was to quantitatively analyze the microclimate of
the fruit-crop intercropping system and the impact of the microclimate on the growth and yields of crops, and to provide

theoretical support for the optimization of local fruit-crop intercropping system. A seven-year-old M. pumila and A. hy-
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pogaea intercropping system in Ji County were chosen as the research object, and an A. hypogaea monoculture system
was chosen as control. The research has been conducted in below procedures: First, setting root barriers between crop
and tree to block the extension of the root system. Then, monitoring the microclimate factors ( photosynthetically active
radiation (PAR), air temperature, wind speed and relative humidity) of crop rows which are at different distance from
tree rows, and analyzing the impact of those factors on the growth and yields of A.hypogaea. The results from quantitate
analysis are below: (1) The relative PAR, air temperature, wind speed and relative humidity of intercropping system
were 49.39% ~ 88.07% , 92.74% ~97.32% , 112.36% ~ 123.72% , 70.58% ~ 74.22% , respectively. Moreover,
the closer crop row was to tree rows, more significant the effect was. (2) The comprehensive effect of the fruit-crop inter-
cropping system on the growth of A. hypogaea was negative. The net photosynthetic rates ( Pn) and yields of the fruit-
crop intercropping system were lower than A. hypogaea monoculture system, and the closer the crop row was to tree
rows, lower the Pn and yield were. (3) Different microclimate factors had different degrees of influence on A. hy-

pogaea . The contribution rates of PAR, air temperature and relative humidity to the Pn and yield of A. hypogaea were

62.48% .20.71% .16.45% and 53.48% .16.45% .30.07% , respectively.

Keywords: the loess plateau of West Shanxi Province; intercropping system; microclimate
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Fig.2  Diurnal variation of photosynthetically available radiation of the different crop rows

in M. pumila and A. hypogaea intercropping system
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Fig.3

The radar chart of characteristic’s relative index of different crop rows in

M. pumila and A. hypogaea intercropping system
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Fig.4  Diurnal variation of temperature of the different crop rows in M. pumila and A. hypogaea intercropping system
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Fig.6  Diurnal variation of wind speed of the different crop rows in M. pumila and A. hypogaea intercropping system
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Fig.7  Diurnal variation of net photosynthetic rates of the different crop rows in

M. pumila and A. hypogaea intercropping system
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Table 1
of M. pumila and A. hypogaea intercropping system

The biological properties of the different crop rows

5 H BT /em Pt/ (kg hm ™)
Item Plant height Yield

R 16.34+0.41a 614.23 +32.00a
R, 18.69 +0.44b 816.93 +40.53b
R; 21.38+0.37c 1034.54 + 47.25¢
Ry 21.66 +0.30c 1003.33 +43.03¢
Rs 18.27+0.32b 837.47 +36.81b
Re 17.34£0.31d 661.98 +35.77a
CK 25.77£0.59 1367.42 +54.22d

T [FISAR) B 2R 257 834 (P < 0.05).
Note: the different letters of same column indicate significant difference

(P<0.05).
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Table 2 The Correlation coefficient between net photosynthetic rates and factors of microclimate

in M. pumila and A. hypogaea intercropping system

AN T JeB A BRI KA 23 SR RGE
Microclimate factor Photosynthetic active radiation Air temperature Relative humidity Wind speed
IS4 ‘o ‘o
Correlation coefficient 0.961 0.688 -0.450 0.212
H: % FRTE 0.05 /KF L REHIR, » x FIRTE 0.01 K ERENK,
Note: * indicates a significant correlation at the 0.05 level, * * indicates a significant correlation at the 0.01 level.
K3 FR+ REAERFREFTESNSREETFHEXRY
Table 3 Thecorrelation coefficient between yield of A. hypogaea and factors of microclimate in
M. pumila and A. hypogaea intercropping system
ANV T oA R KA 23 AR kS
Microclimate factor Photosynthetic active radiation Air temperature Relative humidity Wind speed
TR 0.977" " 0.902" -0.962" " 0.805

Correlation coefficient

s FIRTE 0.05 /KB AL, * x FIRFE 0.01 K BB A%,

Note: * indicates a significant correlation at the 0.05 level, * * indicates a significant correlation at the 0.01 level.
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