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HMW-GS Accumulation and GMP Size Distribution in Grains of Shan-
nong 12 Grown in Different Soil Conditions

LIANG Tai-Bo'?, YIN Yan-Ping', CAI Rui-Guo', YAN Su-Hui', LI Wen-Yang', GENG Qing-Hui',
WANG Ping', WU Yun-Hai', LI Yong', and WANG Zhen-Lin""

(* Agronomy College, Shandong Agricultural University / National Key Laboratory of Crop Biology, Tai’an 271018, Shandong; > Zhengzhou Tobacco
Research Institute of China National Tobacco Corporation, Zhengzhou 450001, Henan, China)

Abstract: Glutenin macropolymer (GMP), the important component of wheat (Triticum aestivum L.) glutenin polymer, consists of
high molecular weight gultenin subunits (HMW-GS) and low molecular weight gultenin subunits (LMW-GS). Accumulations of
HMW-GS and GMP play key roles in grain quality of wheat. According to recent studies, GMP is a particle network in endosperm
of wheat. The content of GMP is affected by HMW-GS accumulation and environment factors. But to date, there are few reports
about the relationship between HMW-GS accumulation and GMP particle distribution. To study the HMW-GS accumulation and
its relation to GMP particle distribution, a pool experiment was carried out with wheat cultivar Shannong 12 grown under three
soil textures. Forty spikes were sampled at 7, 14, 21, 28, and 35 d after anthesis, and partitioned into two groups, superior grain
(the 2nd grain from the basal part of a spikelet) and inferior grain (the 4th grain from the basal part of a spikelet). HMW-GS was
separated by sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE). The result showed that all HMW-GS al-
ready formed at 14 d after anthesis both in superior grain and inferior grain. Higher HMW-GS content showed that superior grain
had strong HMW-GS accumulating ability than inferior grain. HMW-GS accumulation and GMP content of wheat grown in clay
loam soil were higher than those in sandy and loam soil, which indicated that clay loam soil was suitable for accumulating of

HMW-GS. The diameter of GMP particle was in 0.37-245 um, it changed in the pattern of two-peak curve in volume and surface
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area distribution, while single-peak curve in number distribution of GMP particle. The percentages of number and volume of >100

um GMP particle were higher in superior grain than in inferior grain. The contents of HMW-GS and GMP were negatively corre-

lated with GMP particle volume of <10 pm and <100 um, but positively correlated with that of >100 um. It is suggested that lar-

ger GMP particle has more HMW-GS content.

Keywords: Wheat (Triticum aestivum L.); High molecular weight glutenin subunits (HMW-GS); Glutenin macropolymer (GMP);

Size distribution; Soil texture; Superior grain; Inferior grain
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Table 1 Physical properties and nutrients content in 0-20 cm soil layer of three soil textures
Composition of soil particles (%)
. Bul}( Tota} Organic Total N Available  Available  Available
Soiltexture  gnd silt.oop-  Clay o denSityporosity o mater gy e (me e (me hec!
50,02 mm) 002 mm) (<n(i£§)2 (g cm™) (%) (gkg™) (mgkg™) (mgkg') (mgkg)
Sandy 61.00 28.70 10.30 1.27 45.00 10.21 0.60 48.91 16.33 62.83
Loam 51.20 34.60 14.20 1.34 49.43 10.54 0.66 52.55 18.63 69.90
Clay 42.40 38.90 18.70 1.43 52.43 13.10 0.95 58.32 19.93 82.03
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Fig. 1 SDS-PAGE of HMW-GS in superior (A) and inferior (B)
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Fig. 2 Dynamic changes of HMW-GS content in superior grains (A) and inferior grains (B) (2006-2007)
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Fig. 3 Dynamic changes of each HMW-GS content in wheat grain (2006-2007)
SS: superior grains in sandy soil; LS: superior grains in loam soil; CS: superior grains in clay soil; SI: inferior grains in sandy soil;
LI: inferior grains in loam soil; LS: inferior grains in clay soil.
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Fig. 4 Dynamic changes of GMP content in superior grains (A) and inferior grains (B) (2006—-2007)
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Fig. 5 Distribution of GMP particles volume (A), number (B), and surface area (C) in wheat grain

2 GMP
Table 2 Volume distribution of wheat GMP (%)

Diameter of GMP particle

Soil texture Grain position <10 pm <100 um 10-100 pm >100 um
Sandy Superior 18.12d 65.69 ¢ 4757 e 3431 ¢
Inferior 30.96 b 99.96 a 69.00 a 0.04 £
Loam Superior 11.87 ¢ 64.10 d 52.23 ¢ 3590
Inferior 33.60 a 99.95a 66.35b 0.05¢
Clay Superior 8.18 f 59.64 ¢ 51.46d 40.36 a
Inferior 22.66 ¢ 88.71 b 66.05 b 11.29d
0.05

Values followed by different letters within columns are significantly different at the 0.05 probability level.



12 : 12 HMW-GS GMP 2165

243 GMP #Ad B H5H GMP >100 um ,
(99.80%~99.91%) <10 pm , >100 pum ( 3,
10~100 um 0.09%~0.18%, >100 pm GMP
0.01~0.03% 3 10~100 um  >100 pm
3 GMP

Table 3 Number distribution of wheat GMP (%)

Diameter of GMP particle

Soil texture Grain position <10 pm <100 pm 10-100 pm >100 pm
Sandy Superior 99.84 ab 99.98 a 0.15b 0.02 b
Inferior 99.88 ab 99.99 a 0.12 e 0.01c
Loam Superior 99.86 ab 99.98 a 0.14 ¢ 0.02b
Inferior 99.87 ab 99.99 a 0.13d 0.01 ¢
Clay Superior 99.80 b 99.97 a 0.18 a 0.03 a
Inferior 9991 a 99.99 a 0.09 £ 0.01c¢c
0.05

Values followed by different letters within columns are significantly different at the 0.05 probability level.

244 GMPHE R &BRHH GMP<10 pm
66.92%~83.23%, 10~100 pum 2.5
>100 pm 16.21%~25.29% 5 , HMW-GS GMP
0.01%~7.79% (  4) , <10 pm <100 pm GMP
GMP<10 pm , 10~100 um ; 10~100 um GMP
>100 pm 3 , ;0 >100 pm GMP
, GMP 10~100 pm GMP
>100 pm HMW-GS
4 GMP

Table 4 Surface area distribution of wheat GMP (%)

Diameter of GMP particle

Soil texture Grain position <10 pm <100 pm 10-100 pm >100 pm
Sandy Superior 77.89d 97.71 ¢ 19.82d 2.29¢
Inferior 83.23 b 99.99 a 16.77 ¢ 0.01e
Loam Superior 74.10 ¢ 94.88 d 20.78 b 5.12b
Inferior 83.78 a 99.99 a 16.21 f 0.0l e
Clay Superior 66.92 f 9221 e 2529 a 7.79 a
Inferior 78.64 ¢ 98.91b 20.28 ¢ 1.09d
0.05

Values followed by different letters within columns are significantly different at the 0.05 probability level.

5 GMP GMP
Table5 Correlation coefficients between GMP volume distribution and HMW-GS content and GMP content

Diameter of GMP particle

Item <10 pm <100 pm 10-100 um >100 pm
HMW-GS —-0.899" -0.857" —-0.734 0.857"
GMP -0.961"" -0.941" -0.735 0.941"

* P<0.05;” P<0.01.
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