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Study on Canopy Structure of Super—high Yield Colony in Spring Maize
WANG Zhi—gang, GAO Ju-lin, REN You-zhi, et al.
(Inner Mongolia A gricultural University, Hohhot 010019, China)

Abstract: A new compact maize hybrid named ND314 was used in this experiment. This article did a research on
the canopy structure and the photosynthesis characteristics of super—high yield maize through a comparison between
super—high yield cultivation and common high yield cultivation. The results of this research indicated that the maxi—
mum LAT of ND314 under super—high yield cultivation reached 6.95 and the period that was higher than 6 was more
than 40 days. The total LAD of the whole life of super—high yield colony was higher than common high yield cultiva—
tion by 7.49 x 10° m*(d - hm?). Comparing with common high yield maize, the functional period of leaves of super—high
yield maize was longer and the plant type was more compact. The PAR intercepted by canopy of super—high yield
colony was higher than common high yield colony by 25 wmol/(m?*s), and the beam fraction of super—high yield colony
was higher than common high yield colony. So light distribution in super—high yield colony was more reasonable and
the solar energy utilization efficiency was heightened. The photosynthesis rate and water use efficiency of leaves of su—
per—high yield maize were higher than common high yield maize but transpiration rate, and the photosynthesis rate
and water use efficiency of the leaves above the ear of super—high yield plants was higher than common high yield
plants, but this difference was not obvious under the ear.
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Table 1  Implement project in farm

it AE 2 (kg/hm?)

b FEFNE BE (R /hm?) . ANXTEFR (hm?)
ertilization amount
Treatment Planting density Plot area
N P05 K0
SH314 85500 520.5 213 193.5 0.1
H314 (CK) 67 500 262.5 105 157.5 0.1

1 :SH314 A7 s H314 m ™, N3,

Note: SH314 was Supper high yield; H314 was Common high yield. The same as the following tables.
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Table 2 Yield constituted factors of super—high yield maize and common high yield maize

Ak B (R /hm?) TR ) THiHE () T i (kg /hm?) ZTFREL
Treatments Density Grain number per spike  1000—grain weight Grain yield Harvest index

SH314 85 095 607.5 3363 173835 0.504

H314 67 500 678.1 3234 133245 0.361

22 WEEHSXHSH
221 AELEH

()M AR BULAD 5L A HWLAD)

H2e 3 T UL SRR AR T N 314 B R
LAL ik 6.95, L35 38 = 77 FEAA (6.29) 11 0.66; H 42
BN LAL 43578 6 UL EAYBFIAIZE 40 d LIL, AL

BN LAk 3.59, 53850 i r= EURAH L, Homi
W LAT LT, S (B RSt [ 5K J5 00T R )
XS o B 314 A E T IR LAD & 5 13
W E A, 2T EEA A 625.35 07 mY/(d-
hm?), 3 25 72 B [550.5 J7 m¥(d - hm?)| 5 74.85
73 m¥(d - hm?)(3 4),

®3 BErMEESSEREHEFAERER LA

Table 3 LAI dynamics of super—high yield maize and common high yield maize in the different periods after emergence

hb B HH G REL(d)  Days after emergence

Treatment 32 61 80 120 140
SH314 0.49 5.29 6.95 6.88 3.59
H314 0.39 5.09 6.29 547 2.70
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Table 4 LAD dynamics of super—high yield maize and common high yield maize in different growth stage

10* m%(d +hm?)

i g R~ S SO~ R RV ~ Bk ) OBl ~ FLAVE S~ ) SOLEH
Treatmen Emergence—Shooting Shooting—Floret Floret differentiating  Flowering—Milking Milking—Maturity Total LAD
differentiating —Flowering
SH314 7.95 86.70 122.40 293.25 114.90 625.35
H314 6.30 82.20 113.85 241.05 107.10 550.50
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Fig.1 Leaf areas, functional period and LAD per leaf under super—high yield and common high yield cultivation
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Table 5 Leaf angle and leaf orientation value of super—high yield maize and common high yield maize
IHA(°)  Leaf angle IHE  Leaf orientation value
CEfing ] a3
Growth stge Troament FEIMERIE BEZ0E  HE0URHME SRS BSOELENE BESOE HESNRHNT PR
Topleaf  Middleleaf  Bottom leaf Average of total ~ Top leaf  Middle leaf ~ Bottom leaf Average of total
RUIWArY]  SH314 - - - 33.03 047 - — — 4896+ 1.14
H314 - - - 3335+1.97 - - - 48.55+0.61
o SH314 20.00 £0.64 29.60+0.82 35.00+0.76 2820+0.56 68.00+0.59 53.21+0.56 43.13+0.90 54.78 +0.69
H314 2034 £0.26 2944 +0.94 3598 +0.64 2859+0.71 67.59+0.84 5331+049 4148+0.63 54.13+0.85
FLAUM SH314 2591 £0.54 36.70+£0.69 37.57+0.93 3339+0.78 61.54+049 53.00+1.20 42.80+0.45 53.23+1.02
H314 26.00 £ 1.05 36.56+0.19 3923 +1.72 3393+1.94 5832+0.78 49.96+0.51 41.03+1.20 5043 +0.33
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Table 6  Transmittances and extinction coefficient of maize colony at flowering stage

i FHA)  Transmitance WOLRE ERIIEPAR AN PAR i
- R i1
Treatment BenbL - o e W Extinction [pemol /(m?*+s)] PAR 114 Lt A5
Above three—ear leaves Three—ear leaves Under three—ear leaves ~ Ground coefficient IPAR Beam fraction
SH314 66.82 35.19 23.23 14.09 0.282 1270.10 0.57
H314 83.04 53.72 35.66 17.44 0.277 1245.15 0.56
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Fig.9 WUE of leaves at different position of plant of super—high

yield maize and common high yield maize
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Note: Top leaves were the leaves above three—ear leaves, Middle
leaves were three—ear leaves and Bottom leaves were the
leaves below three—ear leaves; the values of Pn, Tr, Gs and
WUE in Figure 6 and Figure 9 were the average values of

those leaves.
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