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Effects of biochar amendment on ear leaf photosynthetic physiological
characteristics after anthesis and yields of rainfed maize in west Henan

WANG Yanfang, LI Qianyun, YUE Feixue, QIAO Xinxin,JIAO Nianyuan,
YIN Fei,FU Guozhan,LIU Ling

(College of Agriculture . Henan University of Science and Technology ,Luoyang, Henan 471023 ,China)

Abstract: [Objective] A field experiment was conducted to study the impact of biochar addition on ear
leaves photosynthetic characteristics after anthesis and yield of rainfed maize, so as to provide theoretical
basis for rational application of biochar to delay senescence of functional leaves and increase yield. [Meth-
od) The field experiment using maize variety of Zhengdan 958 was carried out at the farm of Henan Uni-
versity of Science and Technology. Three treatments including 0 t/hm?(C0), 20 t/hm*(C20) and 40 t/hm?
(C40) biochar addition rates were used to examine the effects on photosynthesis parameters, malondialde-
hyde (MDA) content, antioxidant enzymatic activities on ear leaves, yield and its components of rainfed

maize at 0,15,30 and 45 days after anthesis. [Result] The application of biochar increased chlorophyll con-
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tent (SPAD) ,net photosynthetic rate (P,),transpiration rate (T,) and stomatal conductance (G,) ,while
reduced intercellular CO, concentration (C;) of maize ear leaves with stronger effects in C40 treatment than
in C20 treatment. The content of malondialdehyde (MDA) was significantly reduced under C20 and C40
treatments except at 0 day after anthesis with the order of C40<CC20<CC0. The application of biochar im-
proved superoxide dismutase (SOD) , peroxidase (POD) and catalase (CAT) activities of ear leaves,and the
effect was more significant with the increase of time after anthesis. The application of biochar significantly
increased maize ear length,row grain number,ear grain number, 100-grain weight and yield (P<C0. 05) ,but
significantly decreased barren tip length (P<C0. 05). The correlation analysis showed that biochar addition
rate had very significant positive correlations with SPAD value, net photosynthetic rate (P,) and catalase
(CAT) activity (P<C0.01) and significant positive correlations with transpiration rate (T,),stomatal con-
ductance (G,) ,peroxidase (POD) activity and yield (P<C0. 05). It also had significantly negative correla-
tions with intercellular CO, concentration (C;) and malondialdehyde (MDA) content (P<C0. 05). [Conclu-
sion) The application of biochar improved photosynthetic performance,increased antioxidant enzymatic ac-

tivities of ear leaves after anthesis,delayed senescence of ear leaves,and increased yield. The optimum bio-

char application rate was 40 t/hm?® based on this experiment.
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Table 1 Effects of biochar on rainfed maize yield and its components
. P — P

4t B /em HEHL/ em i ki EEH KRR/ em FALAR/g o/ (kg * hm ?)

. Row number Grain number Grain number - 100-grain i

Treatment Ear length Ear diameter . Barren tip length . Yield
per spike per row per ear weight

Co 16.18+0.87 b  4.58+0.34a 15.48+0.98 a 35.30+1.25b  534.04+7,28 b 1.6440.08 b 28.834+0.97 b 8426.524+105.78 b
C20 16.91+£1.20a 4.87£0.45a 15.50£0.75 a 37.2242.14a 562.42410.23a 1.57£0.11 a 30.244+1.31a 8950.264117.56 a
C40 17.0940.97a 4.73+0.33 a 15.53+1.04a 37.43+1.78a 571.61+£10.21a 1.55+0.09 a 30.824+0.86 a 9190.814+110.37 a

T« 75 8O 5 i A [N R R R R TR 4k 31 ) 22 57t 2 3% (P<C0. 05) .

Note: Different lowercase letters mean significant difference among treatments at P<Z0. 05 level.
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Table 2 Pearson correlation coefficients between biochar application rate and indexes of rainfed maize

Ei=k 7 . . MDA % #t SOD ¥ ¥ POD i # CAT ik P

Index SPAD P T Gs G MDA content SOD activity POD activity CAT activity — Yield
AW it ) 1

Biochar 0.329** 0.348** 0.291" 0.329* —0.413* " —0.359" 0.279 0.336" 0,427 0.350"

application rate

TE e x % RIRA RS 0. 01 B FKF 5« Ron K MEIK 0. 05 BEH AP,

Note: * % Correlation is significant at the 0. 01 level (2-tailed) ; * Correlation is significant at the 0. 05 level (2-tailed).
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