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Effect of Sole Maize, Sole Peanut, and Maize-Peanut Intercropping
Crops for Rotation and Phosphate Fertilizer on the Photosynthetic
Characteristics and Yield of Winter Wheat
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Abstract: In order to provide a theoretical basis for a rotation between maize-peanut intercropping and
wheat-maize multiple cropping, we studied the effects of maize intercropping peanut crops for rotation and
phosphate fertilizer on tillering, leaf area index (ILAI), dry matter accumulation, photosynthetic perform-

ance in flag leaves, and grain yield for winter wheat. A field experiment with three types of crops for rota-

K EE2018-01-24 &Y 2l HH#A :2019-03-28

EE&TB . FHRK A KRB IS (U1404315) ;i /g B K #8135 6 1 15 & 24 (2012ZCX020)

EEBN . T K993, B M LR A, FENF HEEZ AR 58 ARVIR . Email:1216677627@qq. com
* EAEEH A&, T, S, 32 S A ) 2 1 W O v s R B AR B AR 5 P98 . E-mail: jiaonyl@163. com



4 3 EORGEF K A B R R O 5 B A /N I R R e B L 703

tion including sole maize, maize-peanut intercropping, and sole peanut, and two phosphate fertilizer levels
including application 0 kg P,O; « hm ?(P,) and 180 kg P,O; « hm *(P;) was conducted. Results showed
that: (1) compared with maize crops for rotation, maize-peanut intercropping crops for rotation (inter-
cropping crops for rotation) significantly increased the effective tillering numbers, ILAI, net photosynthetic
rate, and dry matter of winter wheat; The SPAD value, CO, saturation point, light saturation point, max-
imum net photosynthetic rate (P, ,..)» AQY, carboxylation efficiency (CE), rubisco maximum carboxyla-
tion rate (V.x)» maximum electron transfer rate (J,..) and triose phosphate utilization rate (Vipy) of
winter wheat flag leaves were also increased, CE, V.. and Vipy enhanced to a significant level (P <C
0.05), and significantly improved (P<C0. 05) winter wheat grain yield and the composition. (2) Intercrop-
ping crops for rotation increased the P, ... AQY and CE in wheat flag leaves at milk stage, enhanced the
kernels per spike, kernel weight and yield of winter wheat compared with peanut crops for rotation. (3)
Supplying phosphate fertilizer with 180 kg P,O; » hm™? significantly improved winter wheat growth, and
increased the SPAD value, P,..x» AQY, CE, Vs Jmaxs and Vipy in flag leaves, and grain yield (P<C
0.05) in intercropping crops for rotation plots, compared with no phosphate fertilizer application. The
study found that intercropping crops for rotation could effectively strengthen the apparent quantum effi-
ciency and CO, carboxylation capacity in flag leaves of winter wheat, significantly enhance the photosyn-
thetic capacity after flowering, and improve winter wheat growth. Thus, the kernels per spike, kernel
weight and grain yield of winter wheat were increased, and intercropping crops for rotation combining with
180 kg P, O; « hm™? phosphate fertilizer could get more effective to winter wheat.

Key words: winter wheat; maize-peanut intercropping crops for rotation; phosphate fertilizer; photosyn-

thetic characteristics; CO, carboxylation capacity
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Fig.1 The SPAD value in flag leaves of winter wheat
post anthesis with sole maize, sole peanut, and maize-
peanut intercropping crops for rotation and phosphate

fertilizer treatments in 2012 and 2017
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Fig. 2 The changes of dry matter accumulation (A) and leaf area index (B) of winter wheat with sole maize

and maize-peanut intercropping crops for rotation and phosphate fertilizer treatments in 2012
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Fig. 3 The photosynthetic response curves to light intensity in flag leaves of winter wheat

at flowering stage (A.B) and milk stage (C.D) with sole maize, sole peanut, and maize-peanut

intercropping crops for rotation and phosphate fertilizer treatments in 2017
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Fig. 4 The photosynthetic response curves to CO, concentration in flag leaves of winter wheat

at flowering stage (A,B) and milk stage (C,D) with sole maize, sole peanut, and maize-peanut

intercropping crops for rotation and phosphate fertilizer treatments in 2017
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