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Effects of different amounts of stover mulching on improving photosynthetic
characteristics and yield of maize in Mollisol of Northeast China
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Abstract: [ Objectives ] This study investigated maize yield and photosynthetic characteristics under the
influence of stover mulching and long-term no-tillage in the mollisol of Northeast China. We aim to propose a
suitable no-tillage and stover mulching technology system in the study region. [ Methods ] The conservation
tillage field experiment started in 2007 with a single maize cropping system. The treatments included conventional
tillage (CT) and no-tillage combined with stover mulching at 0%, 33%, 67%, and 100% of the harvested maize
stovers, denoted as NT-0, NT-33%, NT-67%, and NT-100%, respectively. We measured the net photosynthetic
rate (Pn), stomatal conductance (Gs), transpiration rate (Tr), chlorophyll content, and leaf area at the maize
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seedling, jointing, and tasselling stages in 2021. Maize yield and yield components were measured at the maturity
stage. [ Results ] Compared with CT, the four no-tillage treatments improved the Pn of seedling stage, Pn, Gs,
and Tr at the jointing stage and tasseling stage. NT-67%, NT-33% and NT-100% (P<0.05) decreased intercellular
CO, concentration at the jointing or tasselling stages, while NT-67% and NT-100% maintained higher chlorophyll
content at the tasselling stage. NT-100% recorded the highest photosynthetic efficiency at the jointing and
tasselling stages, followed by NT-67%, with (P<0.05) higher values than CT, NT-0, and NT-33%. All the NT with
stover mulching treatments (NT-33%, NT-67%, NT-100%) increased the kernel number per row, 100-kernel-
weight, and grain yield, and there was no significant difference (P>0.05) in yield between NT-0 and CT. The Pn
values were significantly (P<0.01) correlated with maize yield. [ Conclusions ] No-tillage combined with stover
mulching is effective in increasing chlorophyll content, Pn, Gs, Tr, and the capacity of utilize intercellular CO, at
the tasselling stage, which enhances maize yield. No-tillage combined with 67%—100% of the harvested maize
stover showed a good potential for maize net photosynthetic efficiency, making it a promising approach under the

no-tillage condition in the Mollisol of Northeast China.

Key words: no-tillage; quantity of stover mulching; maize; photosynthetic characteristics; yield
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Fig. 2 Photosynthetic index of maize leaf under no-tillage combined with different amounts of stover mulching
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and 100% of maize stover mulching. Different small letters above the bars indicate significant difference among treatments in the same period

(P<0.05).
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and NT-100% represent the treatment of no-tillage combined with 0%,
33%, 67% and 100% of maize stover mulching. The small letters above
the bars indicate no significant difference among treatments in the same
period (P>0.05).
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Table 1 Maize yield and yield components under no-tillage combined with different amounts of stover mulching

e FEATRL TR OB AR
Kernel-row number Kernel number 100-kernel weight Grain yield
Treatment
per ear per row (g) (kg/hm?)

CT 16.22+0.52 a 33.44+0.65 d 33.11+0.59 a 10448.32+105.00 b
NT-0 17.33+0.29 a 34.67+0.58 cd 30.12+0.77 b 10427.52+35.36 b
NT-33% 16.50+0.44 a 36.25+0.71 be 31.24+1.27b 10817.99+100.00 a
NT-67% 17.00+0.46 a 37.92+1.01 ab 33.06+0.75 a 11121.40+122.73 a
NT-100% 16.25+0.56 a 39.25+0.82 a 33.60+0.78 a 11157.52+12.25 a

e CTERESZBME; NT-0, NT-33% . NT-67%. NT-100%73 72/~ Ge b ic & #5FF 2 56 14 B 2 RS AT 0% . 33%. 67% F1100%. [F]

VEE 5 AN A/ NE FREFRIR AL B R] 22 57 2 (P<0.05).

Note: CT represent conventional tillage; NT-0, NT-33%, NT-67%, and NT-100% represent treatment of no-tillage combined with 0%, 33%, 67% and
100% of maize stover mulching. Different small letters after data in a column indicate significant difference among treatments (P<0.05).
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