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Photosyntheticcharacterization and yield of summer corn ( Zea mays L. ) during

grain filling stage under different planting pattern and population densities
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Abstract: Population structure is one of the important factors affecting photosynthetic efficiency and yield formation of crop
plants. A 3 x 4 factorial field experiment with maize ( Zea mays L.. ) was arranged in a split plot design with 4 replications.
Three population densities (75000, 90000, 105000 plants/hm®) were assigned in the main plots, each of which was
divided into four subplots to host the planting patterns: 1) even plant spacing in a conventional 60 cm row, 2) double
plants in a triangle arrangement in the same 60cm row spacing, 3) even plant spacing in a twin-row arrangement with 50 ¢cm
within each twin-row and 70 c¢m row spacing between two twin-rows, and 4) similar to 3), but with double plants in a
triangle arrangement within each row in the twin-row arrangement. During the grain filling period, photosynthesis and
chlorophyll fluorescence parameters were measured. The results showed that under the high plant density, canopy apparent
photosynthesis of double-plant planting pattern in the twin-row treatment was higher (P < 0.05) than that of the even plant
spacing in the conventional 60 cm row spacing. With increasing plant densities, the values of Fv/Fm, and ¢P were all
reduced slightly to significantly, there were larger reductions in the chlorophyll florescence parameters in twin-row than in
single row planting patterns, and in double-plant planting pattern than in the equal-distance single row plant spacing. The

90000 plants/hm® density in double-plant planting pattern and twin-row spacing arrangement had the greatest canopy
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photosynthetic productivity and greater yield.

Key Words: summer maize ( Zea mays L. ) ; population; photosynthetic performance; fluorescence ;yield
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Fig.2 Effects of different population structure on canopy apparent photosynthesis of summer maize
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Fig.3 Changes of Chl(a+b) content of leaves at different positions in the canopy

2.3 FHARGEHINTE B FE)Z M H PS I e KOGREFEIRACR Fo/Fm 500

Fo/Fm JEREE RN RS T (PS T ) S H 0 58 4 FF BN IR WG BE A6 40 580%, B PS T i KOG LA 850R
PRI R PS T IERE S HS%, I 4 AT LUE Y ANFERMES T 3 N2 Fo/Fm JEARBEE 45 B0
I SRR RE Y (H R D1 SR Tk 225 13d B§A T ; R — Rl 25 AN [ Fpi i X6 B0 h
FEAEAT R T AT, B SRR B SRR T8k, H 25 538 8 1 7K F (P<0. 05) s T IR 2 Z 8] Al = [ £
HAEXTHSE AN B3 ER R Fo/Fm AR T L3RR AR 80T A 76 DL % R Tk 22)5 od Emt 22 )5
26d FHN R > FFRAE 22 )5 26d ik 22)5 52d FE A BB S FE 7E D2 A D3 R AR
Sy AR>S T ERI, X UL AR SR AR T, B A 0 BTN BEAR P A e, DT R i D AR
esioR IR FH FEAEA T ANRURE B8 v e AR AR 2 [R] 43 A, B R A 3 XU D' 2 1, el s e e B AR P 43
A FGRER FH AR, £ 5 & AN 77 i 1 BTRR 3
2.4 PRGN E FARARFETEZ M B K R gP 5

B LS AT, Bl VI R 0 AR A HE R 0 Rl A K R P TR RIS D1 B Tt )5
26d iAFEKAA, D2 Fl D3 %R Tk 225 13d ik B KA ; st 7 7E D1 %5 FE T B & R I i e b 2 35
WA L THE R R STk 22 )5 13d ik Bl 5 KAE, D2 Fl D3 W% B 2R T N BRI R 3 AN
PIRBW N, 3 NERG I R SRR I R oP BRRE AR AR I A B A, RS A
i ST Nl o Ly W e e Y O S T oot e D o D Nl o L0 ol S e e A o & 1 = Wl W T R
SEATHE BRI T 5pk , PR IR 32 Z (BRI = R BAE X R A i 25, R i AR A TRERRICHE , G IR A5 1
25 AR PS T RZ G ZAM AR IEREFE AL R Ak 2% BE I AR AR HE K AT AR =5, B 25 & L i A et J
FEFEN o DR A 5 2 A ), FEOGRE % Ak R Ak 27 R A5 R AR T L B A 35S i 4 58 25 4 b RDSURE: P 1 1Y
TEOLT, TR RS2 e SRR D AR I AR B e K A B8 ) B 3 88 o, X s i sk ok, Rt
FESRAL TFOC IR S A R 38 (R PR R L& B I 00 LA Bk OB A ML 8 i IR | S e % Ak ik

http ; //www. ecologica. cn



2528 £ ¥ i 31 &
=
2
£ 080, 0.90 0.90
£ —+——DIPIRL
ED —+——DIPIR2
s 075+ 0.85 | 0.80 | +81E22§;
g ------D2PIR1
ke ---&---D2PIR2
% 070 0.80 f 0.70 - ---&---D2P2R1
8 ---m---D2P2R2
£ — e D3PIR1
g 065 0.75 | 0.60 ———D3PIR2
0 8 —+—D3P2R1
oe —=——D3P2R2
£ o0 o T s w2
& .
s Days after silking/d

E4 AREBEEHNEERFEBERERRMFRASLEERYE Fv/Fn B30

Fig.4 Effects of different population structures on Fv/Fm of leaves at different positions in the canopy of summer maize
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Fig.5 Effects of different population structures on gP of leaves at different positions in the canopy of summer maize
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R1 BEEHNEERERTEREMEEZRNZIN
Table 1 Effects of different population structures on yield and yield components in summer maize

FeRK/ em TR H/ g HHH/ g
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Treatment Ear length Ear width Barren car Ear grain 100-kemel Yield
tips length weigh weight
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