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Effects of Nitrogen Topdressing Stages on the Starch Granule Size
Distribution in Wheat Grains under Different Nitrogen Rates

WU Peijin, YAN Suhui, ZHANG Congyu, SHAO Qingqin, XU Feng, LI Wenyang

(College of Agronomy, Anhui Science and Technology University, Fengyang 233100, China)

Abstract: [ Purpose] The objective of this study was to investigate the effects of nitrogen topdress-
ing on the starch granule size distribution in wheat grains. [ Method ] Two wheat cultivars, Aikang
58 (A58) and Shannong 22 (S22) were used in this study. A fertilizer experiment was designed wi-
th different nitrogen topdressing stages under two nitrogen rates of 120 kg/hm’ and 240 kg/hm’.

[ Result] The starch content in grain of nitrogen topdressing at the jointing stage was significantly
lower than that of nitrogen topdressing at the returning green stage (P<0.05), but the starch accumula-
tion in grain of nitrogen topdressing at the jointing stage was significantly higher than that of nitrogen

topdressing at the returning green stage under the same nitrogen rate (P<0.05). Compared with the
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treatment of nitrogen topdressing at the returning green stage, the average particle size of starch gran-

ules at jointing stage decreased, meanwhile the volume and surface area percentage of B type starch

granules increased observably at the nitrogen rate of 120 kg/hm’. The average particle size of starch

granules of nitrogen topdressing at jointing stage significantly increased (P<0.05), meanwhile the

volume and surface area percentage of A type starch granules increased observably at the nitrogen rate

of 240 kg/hm’. There was no significant effect of nitrogen rate and nitrogen topdressing stage on the

number distribution of starch granules in wheat grains (P>0.05). [ Conclusion] The delay of nitro-

gen topdressing increased the volume percentage of B type starch granules under the low nitrogen

rate, and hence benefit to the accumulation of starch in grains. The delay of nitrogen topdressing was

beneficial to the accumulation of A type starch granules in grains, and hence benefit to the accumula-

tion of starch under the suitable nitrogen rate.

Keywords: wheat; nitrogen; nitrogen topdressing stage; starch granule
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Tab. 1 Effect of nitrogen topdressing stages on the content and accumulation of starch in wheat grain

A BEAKF BRI THiH/g VEA R/ % VERIR B /(mg-grain™)

cultivar nitrogen rate nitrogen topdressing stage 1 000-grain weight starch content starch accumulation
RGS 42.25+1.31d 69.71+0.12 ab 29.45+0.05 f
B 58 N N 46.05+0.54 ab 69.59+0.07 b 32.04+0.03 a
Aikang58 (A58) RGS 45.07+0.61 abc 69.53+0.1 bc 31.33£0.04 b
s IS 46.29+0.42 a 69.23+0.15d 32.05+0.07 a
RGS 42.52+0.52d 69.83+0.13 a 30.51+0.05d
i 22 N IS 44.48+2.52 ¢ 69.31+0.16 cd 30.924+0.07 ¢
Shannong22 (S22) RGS 43.69+0.85 cd 69.86+0.13 a 29.71+0.06 ¢
s IS 44.61+0.75 be 69.59+0.19 b 30.95+0.08 ¢

H: RGS.BFM: IS AT RSIARNG FHRR 5% KPP EREE: TH.
Note: RGS. returning green stage; JS. jointing stage. Different lowercase letters within the same columns mean significant difference at P=0.05; the same

as below.
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5.23%~11.37%, >10 um JERPRL (A 5 5 R
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Fig. 1 The volume, number and surface area distributions of starch granule in wheat grains
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Tab. 2 Effect of nitrogen topdressing stages on the volume distribution of starch granule in wheat grain

AN FIE kLA /%

Al L EviSh S PEIRLAL/um percentage of starch granule in different sizes
cultivar nitrogen rate nitrogen topdressing stage average particle size <8um 2.8-10 um <10 um >10 yum
RGS 16.93+0.27 b 8.75+0.13 ¢ 19.19+0.6 ¢ 27.93+0.72 f 71.97+0.72 ¢
A IS 15.114£0.03 d 11.73+0.12 a 26.03+0.12 b 37.77£0.23 b 62.13£0.23 g
A% RGS 15.55+0.15¢ 10.4+0.1 ¢ 24.7740.51 ¢ 35.17+0.61 d 64.73+£0.61 ¢
e IS 17.6+0.14 a 8.43+0.04 f 16.07£0.32 g 24.5+0.36 h 75.5+0.36 a
RGS 15.45+0.10 ¢ 10.09+0.12 d 22.24+0.46 d 32.33+0.57 ¢ 67.64+0.55 d
N JS 14.07+0.07 11.73+0.23 a 28.2740.21 a 40+0.44 a 59.9940.44 h
522 RGS 14.89+0.11d 11+0.1 b 25.5+0.40 b 36.5+0.46 ¢ 63.47+0.46 f
e JS 16.77£0.23 b 8.57+0.17 ef 17.23+0.41 f 25.840.56 g 74.18+0.56 b
*3 TRIERFHEAR /N EIEMREE ST HIFAT
Tab. 3 Effect of nitrogen topdressing stages on the number distribution of starch granules in wheat grain
L HEIKTF BN H AN[FGE R LA LG A7)/ % percentage of starch granule in different sizes
cultivar nitrogen rate nitrogen topdressing stage <2.8 um 2.8~10 um <10 um >10 um
RGS 97.97+0.06 a 1.93+0.06 ¢ 99.94+0 a 0.1+0 a
N IS 97.03+0.06 ¢ 2.87+0.06 a 99.9+0 a 0.1+0 a
A% RGS 97.4+0 b 2.5+0 b 99.94+0 a 0.1+0 a
s IS 96.87+0.06 ¢ 29+0a 99.9+0 a 0.1£0 a
RGS 97.87+0.06 a 2.03+0.06 ¢ 99.9+0 a 0.1+0 a
N JS 97.47+0.06 b 2.43+0.06 b 99.94+0 a 0.1+0 a
522 o RGS 97.53+0.06 b 2.3740.06 b 99.9+6 a 0.1£0 a
IS 97.3£0.36 b 2.5£0.26 b 99.9+0.1 a 0.1£0 a
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Tab. 4 Effect of nitrogen topdressing stages on the surface area distribution of starch granules in wheat grain
A HEAKTF BN ANRIE R L2 LL f51l/% percentage of starch granule in different sizes
cultivar nitrogen rate nitrogen topdressing stage <2.8 um 2.8~10 um <10 um >10 pm
RGS 49.17+0.15b 25.2+035f 74.37+0.49 d 25.63+0.49 ¢
N JS 50.9+0.2 a 30.33+0.06 b 81.23+0.21 a 18.77+0.21
A% RGS 49.5+0.1 b 29.8+0.2 ¢ 79.3£0.3 b 20.7£03 e
N JS 46.83+0.12d 23.3340.32 g 70.17+£0.21 £ 29.83+0.21 a
RGS 50.83+0.06 a 26.53+0.29 ¢ 77.37+£0.32 ¢ 22.63+£0.32d
N JS 51.07+0.38 a 30.9+0.1 a 81.97+0.29 a 18.03+0.29
522 o RGS 50.77+0.12 a 29.3340.25d 80.1+0.26 b 19.9+0.26 ¢
JS 47.87+£1.32 ¢ 23440 g 71.27+£1.32 ¢ 28.73+1.32 b
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