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Effects of Application Nitrogen on Maize(Zea mays L.) Grain Starch

Morphogenesis and Size Distribution
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Abstract: Zhengdan958 was used to study the starch granule size distribution and transmission electron mi—
croscopy showing the starch granule arrangement in grains of different endosperm application nitrogen by laser
diffraction grain size analyzer, transmission electron and scanning electron. The result showed that distribution of
starch granules volume of grain in the different was triple humped curve. The proportion of volume of diameter higher
than 15 pmwas the most(96% —97%). The average diameter of volume showed the following regulations: N2>N3>NO>NI.
Lower limit of starch granules diameter was 0.375 pwm; upper limit of starch granules diameter showed the following
regulations: N2>NO>N3>N1. The size of plastid and the number of starch granules illuminated development of the first
layer endosperm cell by transmission electron microscopy: NO<INI<N2<N3. And development of the first layer en—
dosperm cell in NI, N2 and N3 was better than NO. There were starch granules in plastids in the second layer en—
dosperm cell and none of other plastid such as protein body, which illuminated that development of the second layer
endosperm cell was earlier than the first cell. Development of the second layer endosperm cell: NO>NI>N2>N3. Drape
starch granules were detected in the third layer endosperm cell of different treatment, which illuminated development
of the third layer endosperm cell was earlier than the second cell. The drape starch granules showing development of
the third layer endosperm cell: N1>NO>N2>N3. Drape starch granules were detected in the deep layer endosperm cell
of different treatment, which illuminated development of the deep layer endosperm cell was earlier than the third cell.
In brief, the starch was accumulated from the inside to outside of the maize endosperm. And starch granule develop—
ment and the starch granule size distribution in maize could be regulated by application nitrogen.
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Table 1 Starch granule volume distribution in different treatments %
b TERRIEAT ST Diameter of starch granule
Treatment <0.6 pm 0.6~1 pum 1~2pm 2~15 pm >15 pm
NO 0.320 +£0.003 1.480 £0.059 4.820 £0.091 37.70 £1.327 55.67 £2.613
N1 0.347 £0.011 1.670 £0.067 4.967 £0.219 41.17 £ 1.564 51.87 £1.981
N2 0.280£0.012 1.270 £ 0.029 6.573£0.223 3194+ 1.112 59.87 £2.664
N3 0.270 £0.009 1.437 £ 0.047 4.507 £0.119 33.45+1.374 60.33 £2.167
%2 AR FRIER AR ARHIE
Table 2 Characters of starch granule distribution in different treatments pm
TERMYRIE {4  Diameter of starch granule NO N1 N2 N3
S 15.05 14.09 16.63 16.02
LR 36.24 2495 63.42 30.07
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Note: 1, the first layer endosperm cell 52, the second layer endosperm cell; 3, the third layer endosperm cell; i, the deep layer endosperm cell.
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Fig.1 Transmission electron microscopy showing the starch granule arrangement in grains of different application nitrogen(x2500)
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