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Effects of planting patterns with high density on chlorophyll,

fluorescence and yield of summer maize
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Abstract: To investigate the effects of the density and planting patterns on chlorophyll, fluorescence and yield of

summer maize Zhengdan 958, a field experiment was carried out with different plant population densities (7.5 x 10%,

9.0x 10*, 1.05 x 10* plants*hm~?) using a split-split plot design. The results showed that with the increase of planting

density, LAI of extended leaves and chlorophyll content of ear leaf displayed a single peak variation curve. Under certain

density, changes in planting pattern could increase the use efficiency of light energy. Under high density condition, the

method of double strains cultivation with wide-narrow row spacing improved population structure, significantly increased

photosynthetic area, enhanced group light energy utilization, advancing the production potential of corn under high densi-

ty.
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Table 1  Dynamic changes of LAl under different plant densities

b3 HATH PNEE HHER] e FLBJH
Treatments Jointing period Large bell period Tasseling period Filling period Milking period

BIC1 1.07b 2.74b 4.89¢ 4.32d 2.98a

B1C2 1.22ab 2.79ab 5.07be 4.33d 2.99a

Al B2C1 1.10b 2.75ab 4.65¢ 4.63cd 3.44a
B2C2 1.11b 2.70b 4.65¢ 4.46d 3.21a

BIC1 1.25ab 3.40ab 5.54ab 4.89bcd 3.65a

B1C2 1.58a 3.54ab 5.70ab 5.23abe 3.77a

A2 B2C1 1.27ab 3.03ab 5.11be 4.87bed 3.37a
B2C2 1.28ab 3.29ab 5.62bc 4.84bed 3.42a

BIC1 1.39ab 3.55ab 6.32a 5.59a 3.78a

B1C2 1.39ab 3.65a 6.6la 5.48ab 3.26a

» B2C1 1.41ab 3.45ab 6.11a 5.68a 3.77a
B2C2 1.40ab 3.53ab 6.03a 5.72a 3.91a

K2 FRAZEEFHTHEAXNILLE
TR T ITER 3R SPAD RIS
Table 2 Effects of different densities on chlorophyll
SPAD of leaves in ears

Jibh 3 22 J5 KL Days after silking/d
Treatment 0 15 30 45

BIC1 50.33a 51.90ab 47.17a 23.00bed

N BIC2 50.77a 51.92ab 47.33a 23.33be
B2C1 51.07a 52.8ab 47.77a 23.63b
B2C2 52.03a 54.00a 48.33a 24.43a
BIC1 48.47a 48.83b 44 .83a 22.37def

" BIC2 48.57a 50.57ab 44 .87a 22.93cde
B2C1 49.63a 51.43ab 45.87a 22.93cde
B2C2 50.00a 51.43ab 46.53a 22.97bed
B1C1 47.23a 47.50b 39.53a 21.53¢g

“ B1C2 47.33a 48.30ab 40.70a 21.57g
B2C1 47.50a 48.47ab 43.30a 21.77g
B2C2 48.37a 48 .60ab 43.30a 22.27ef
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Table 3  Effects of different densities on fluorescent characteristics of leaves in ears

AL Treatment FO FM FV/FM DPS QP NPQ
BICI 28.67a 263.00a 0.891a 0.82abc 0.94b 0.07b
BIC2 29.67a 274.33a 0.8%2a 0.86a 0.99%a 0.22ab
Al B2Cl 29.67a 274.67a 0.8%2a 0.79¢ 0.94b 0.31ab
B2C2 28.33a 263.33a 0.893a 0.83ab 0.96ab 0.21ab
BICI 31.67a 284.33a 0.889a 0.83ab 0.9 0.42a
BIC2 32.33a 288.00a 0.888a 0.84ab 0.97ab 0.16ab
A2 B2C1 30.33a 274.33a 0.890a 0.84ab 0.97ab 0.18ab
B2C2 30.33a 276.00a 0.890a 0.79¢ 0.95b 0.30ab
BICI 34.33a 282.00a 0.878a 0.81be 0.96ab 0.19ab
BIC2 33.00a 284.00a 0.884a 0.83abc 0.97ab 0.25ab
» B2C1 31.00a 276.00a 0.887a 0.83ab 0.97ab 0.20ab
B2C2 31.00a 275.33a 0.888a 0.84ab 0.97ab 0.18ab
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Table 4  Effects of different densities on photosynthesis characteristics of summer maize

H GG H84T Photosynthesis index

b3
Treatment Pho/(pmol*m =2+~ 1) GS/(mol*m=2+s71) Ci/ (ol *m™=2) Tr/(mmol*m~2+s~")
BICI 24.30a 0.20a 116.40ab 4.86a
BIC2 24.90a 0.21a 81.47ab 5.0la
Al B2C1 25.30a 0.22a 85.80ab 5.20a
B2C2 25.13a 0.20a 67.37b 5.0la
BICI 21.97a 0.23a 109.00ab 5.34a
BIC2 22.13a 0.20a 73.03ab 4.59a
v B2C1 21.80a 0.20a 95.47ab 4.86a
B2C2 21.47a 0.16a 82.23ab 4.04a
BIC1 19.40ab 0.18a 94.13ab 4.67a
BIC2 13.57h 0.16a 183.00a 4.02a
M B2C1 20.27ab 0.16a 170.53ab 3.88a
B2(2 20.37ab 0.17a 148.13ab 4.44a
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Table 5  Effects of different densities on yield and yield components of summer maize

pis:i 74/ (kgshm=2) FHL/em Hi/em ATk HHRE/ g
Treatment Yield Ear width Ear length Kernels per row 100-grain weight
BIC1 7 514.70b 4.74a 14.28a 31.60a 28.23a
BIC2 7 697.85b 4.79 14.41b 33.00b 28.73a
A B2C1 7 570.20b 4.75a 14.37b 31.67a 28.67a
B2C2 7 492.50b 4.74a 14.39h 32.80a 28.72a
BICI 7 841.10b 4.71a 14.21ab 30.93a 27.96h
BIC2 7 551.75h 4.68a 14.06a 30.60a 27.44ah
2 B2C1 7 223.40D 4.67a 13.98a 30.53a 27.21ab
B2C2 8 336.40a 4.71a 14.22ab 31.60a 28.05h
BICI 7 292.70b 4.58a 13.71a 30.13a 26.74ab
BIC2 7 092.90b 4.53a 13.28a 30.13a 26.55ab
» B2C1 7 486.95h 4.59 13.72a 30.40a 27.04h
B2C2 8 130.75a 4.63a 13.89a 30.47a 27.16h
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