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Analysis on the limiting factors to further improve yield of summer maize in

Heilonggang River Valley
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Abstract: We conducted 10 years of experiments from 2001 to 2010 in the Heilonggang River Valley and analyzed factors
limiting summer maize yield, with the aim of further improving yield. The results revealed a significant correlation between
grain yield and yield components, such as the number of spikes per culm, the number of grains per spike, and the weight of
1,000 kernels, demonstrating the strong possibility of further improving crop yield. However, the increase in the number of
spikes contributed little to increasing yield, while the high thousand kernel weight combined with a stable number of grains
produced per unit area was more important. When density stabilized at a certain appropriate range and the number of grains
per head was also relatively stable, increasing grain weight became an important factor in further improving yield. So, the
key method of further increasing yield should be to increase the thousand kernel weight by enhancing grain filling. Taking
measures to enhance the grain filling rate and to extend the filling time was very important in improving yield, which meant
stabilizing and/or increasing leaf photosynthesis after anthesis. Our results show the maximum yield increased to 11,775
kg/hm’ when the leaf area index (LAI) was 10. 3; the harvest index was quite low, which led to a serious waste of

resources. Also, the yield was only improved by 1500 kg/hm® when the LAI increased from 6 to 10, which shows that an
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increase in leaf number contributed little to further increasing grain yield, and leaf quality and leaf photosynthetic capacity,
as measured by leaf thickness, specific leaf weight, leaf chlorophyll content, and so on, became critical factors; these
factors improved post-anthesis leaf photosynthesis and dry matter production. Therefore, discovering the importance of the
quality of the stem and leaves was a key technological breakthrough. Also, an increase of post-anthesis transportation of
stem biomass could help to increase the 1,000-grain weight and improve yield. To get higher yield, we should analyze the
relationships between both above- and below-ground plant characteristics. However, the structure and function of complex
root-soil systems has been the subject of less research than aboveground systems perhaps because of the difficulty of both
sampling and research methods. As we know, maize root is critical for plant growth and development. Unreasonable
cultivation measures in a shallow plow pan, which seriously affected corn root growth, and then weakened root absorption in
the later stages of growth, which was detrimental to crop yield. Also, the maize faced stress from cloudy and drizzly
conditions during the silking stage, which resulted in a lack of resources at the time when the number of grains per spike
was formed, and also limited the grain filling speed. The cultivation methods designed to resist stress such as advancing the
sowing dates to avoid stress from adverse weather conditions or prolonging the harvest period to extend the filling time were
very important. In the future, we should consider four potential problem areas. First, the contradiction between the early
sowing time of summer maize and the late harvesting time of winter wheat will be taken into consideration. Second, the
relationship between prolonging harvest time and filling rate during the late stages of growth should be studied more
thoroughly. Third, we should strengthen research into the composition of root-soil relationships to study the causes of poor
soil ventilation and extended soil saturation after a heavy rain, which prevents the root system from absorbing soil nutrients

to a large extend.

Key Words: cultivation techniques; Heilonggang River valley; summer maize ; yield potential
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Table 1 The basic conditions of test land

Lz AHLEL £ Bl A A Bk AL o
. . , . . . . . e
Soil layer Organic matter Total nitrogen Available nitrogen  Available phosphorus Available potassium Soil text
Soil texture
/cm /(g/keg) /% /(mg/kg) /(mg/kg) /(mg/kg) ot fexture
0—20 8.5—12.6 0.7—1 47.2—95.1 10.34—48.49 79.11—147.62 R
20—40 4.1—5.5 0.3—0.5 28.26—44.7 3.88—6.29 64.32—115.13

2 HBIERBERSH

B ILP 11 A Hd 77 i Ko R B R AR SLAN T L 7 R M 5355—11475 kg/hm? ; B K
4 45900—110610 FE/hm® A5 AERUREN 253 2 618 i, TR H M 222.9—357 g(#2), HI SAS 8.0 Xfr=
i ML R B R R AT AR G AT, IR A3 B RSB AR A, DA ) 24 R s R BRI
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Table 2 The value range of the yield and yield components of summer maize in WuQiao station

FEAEL P/ (kg/hm?) FEE (H/hm?) TR R/ ) ThiE/g
Sample numbers Yield Ear number Kernel number per ear 1000-grain weight
157 5355—11475 45900—110610 253—618 222.9—357
AR 5 Z B0 Coefficient of variation/% 12.7 17.5 16.8 8.5
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Table 3 The average value of yield and yield components, dry weight accumulation, max leaf area index in different level of yield

i v/ S R 5D TR TRiE TR R o .

. . . . . I!Ij('ﬂ“ﬁiﬂ’a@l
Yield level Ear number Kernel number 1000-grain weight ~ Dry weight accumulation Max leaf nd
/(kg/hm?) /(Fi/hm?) per ear/ (/B /g /(kg/hm?) ax feal area tndex

<7500 71404 428 293.36 13058. 40 3.66
7500—9000 72916 455 303.36 16125.15 4.05

9000—10500 77652 424 317.56 18912.00 5.44

>10500 84652 412 320.49 20676.30 5.96
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Table 4 Correlation coefficient between yield and yield component
Frh REEL TR TRLE

Yield (y) Ear number (x,) Kernel number per ear (x,) 1000-grain weight (x5 )
7R Yield (y) 1
% Ear number (%) 0.26832 ™" 1
TR Kernel number per ear (x,) 0.01339 -0.75827 ** 1
T-ki #E 1000-grain weight () 0.32406 ** -0. 11257 -0. 12865 1

% % /8 0.01 BEKF
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Fig. 1 The relationship between yield and dry matter max, leaf area index
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