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Effects of Phosphorus Fertilizer on Accumulation of High Molecular Weight
Glutenin Subunits and Glutenin Macropolymer Size Distribution in Wheat
Grain

NI Ying-Li', WANG Zhen-Lin"", LI Wen-Yang'?, YAN Su-Hui'?, YIN Yan-Ping', LI Yong', WANG Ping’,
and CHEN Xiao-Guang'
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Abstract: For gaining insights into the relationship between the accumulation of high-molecular-weight glutenin subunit
(HMW-GS) and the distribution of glutenin macropolymer (GMP) in wheat (Triticum aestivum L.), Shannong 12, a cultivar with high
glutenin, was used in a field experiment with four phosphorus (P) application levels (0, 40, 100, and 160 kg ha™") under low nitrogen
(112.5 kg ha™") and normal nitrogen (225 kg ha™") conditions, respectively. The result showed that HMW-GS in grains formed before
14 d after anthesis, and its content at maturity was higher in P application treatments than in the treatment with no P fertilizer applied.
Phosphorus was in favor of the accumulation of HMW-GS under the low nitrogen (N) condition, but caused a negative effect in high
P levels under the normal N condition. The content of GMP particle in <10 um in diameter was significantly reduced with increasing
P application. The effect increased with increasing P level under the low N condition, but showed the largest reduction at P level of
100 kg ha™" and the smallest reduction at P level of 40 kg ha™'. For GMP particle in 10-100 pm and >100 pm groups, their contents
tended to increase with more P applied under both N conditions. Under the normal N condition, there was no significant effect of P
level on the number distribution of GMP particle. At maturity, the content of HMW-GS was negatively correlated with the volume of
GMP particle in <10 pm group, but positively correlated with that in 10—100 um group. The result suggested that larger GMP parti-
cles have higher HMW-GS content than the smaller GMP particles.
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Fig. 2 Effect of phosphorus rate on total HMW-GS content in wheat grains under low (A) and normal nitrogen (B) conditions
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PO, P1, P2, and P3 represent phosphorus application rate of 0, 40, 100, and 160 kg hm™2, respectively.
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Fig. 3 Effect of phosphorus on GMP content in wheat grains under low nitrogen (A) and normal nitrogen (B) conditions
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PO, P1, P2, and P3 represent phosphorus application rate of 0, 40, 100, and 160 kg hm™2, respectively.



1058 36
21~28 d GMP , #z 2 WK 12 146 GMP BRI B 2%
Table 2 Distribution of GMP particle number in grains of Shan-
GMP nong 12 (%)
5 21~28 d GMP Diameter of GMP particle
- 7 Treatment <2 6 ym 2.6-45um <4.5um <10pm >10pum
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NLP3 93.27 a 5.57b 98.85ab 99.93a 0.07a
28.68%~34.40% 31.96%~50.97% S
NNPO 92.25a 6.54 ab 98.80bc 9995a 0.05a
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NNP1 92.19a 6.72 a 98.91 a 99.94a 0.06b
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Table 1 Distribution of GMP particle volume in grains of Shan-
nong 12 (%)

Diameter of GMP particle

Treatment <10 pm <100 pm  10-100 ym  >100 pm
NLPO 38.85a 68.04 a 29.27b 31.96 d
NLP1 23.14 ¢ 57.77b 33.97a 4223 ¢
NLP2 24.73 d 52.83 ¢ 28.68 b 47.17b
NLP3 19.65 g 49.03d 29.32b 50.97 a
NNPO 36.11b 65.88 a 29.83b 34.12d
NNPI1 22.15 f 57.01b 34.40 a 42.99 ¢
NNP2 18.11h 53.02 ¢ 33.99 a 46.98 b
NNP3 32.54 ¢ 65.54 a 30.10b 34.46 d

NL NN (112.5 kg hm™?) (225 kg
hm?) ;PO Pl P2 P3 0 40 100 160 kg hm™
3 s (P <
0.05)

NL and NN represent low nitrogen (112.5 kg hmfz) and normal
nitrogen (225 kg hm™) conditions, respectively; PO, P1, P2, and P3
represent phosphorus application rate of 0, 40, 100, and 160 kg hm™,
respectively. Data are the means of three replicates, and discrepant
letters denote significant differences among treatments at the 0.05
probability level.
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nitrogen (225 kg hm’z) conditions, respectively; PO, P1, P2, and P3
represent phosphorus application rate of 0, 40, 100, and 160 kg hm™,
respectively. Data are the means of three replicates, and discrepant
letters denote significant differences among treatments at the 0.05
probability level.
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