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The cure of grain fresh mass and grain dry mass of waxy wheat
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Table 1 Variations of grain filling primary parameters of wheat

Wo Co Tinex Rinax T Rinean

i Variety R? A B
7 20 Yangmai 20 0.997 6 3.47 —0.18
K¥E# 1% Changnuomai 1 0.997 0 3.49 —0.19

40. 30 a 1.22 a

38.07 b 1.13 a

18.90 a 1.85 a 36.21 a 1.11 a

18.27 a 1.82 a 34.93 a 1.09 a

TE SR NG T REFRR L H] 0. 05 KR F 25 . R AUA T REAI R E RBGA R B Logistic TR W = W /(14 PO XA
it T8 E B S B Wolg (1000 %) ~1 ] 77 R 00 f i B S5 A 5 Co o b RE 2B KRS B 3805 T (D« 77 B3 R K 3 256 LA 1) 5 R
[g+ (1000 407"« d™ ] dR RHEIE R s T(D PR HEIR R LT ] 5 Riean[ g+ (1 000 K1) 71 o d71 ] FFALIG 4 /HE IR FR ) ]

Note: Different lowercase letters in the same column show significant difference at 0. 05 level,the same as below. R?: Coefficient of de-

termination; A and B:Parameters in logistic equation W = W, /(1+eA T8 ); W[ g« (1 000 grains) ~' |: Theoretical grain mass ; Cy: In-

itial grain-filling potential; Ty (d): Days reaching the maximum grain-filling rate; Ru.[g * (1 000 grains) ! « d~!']; Maximum grain-

filling rate; T(d): grain-filling time; Rueml[ g ¢ (1 000 grains) ' « d~!']: Mean grain-filling rate.
2 NENFHNABEEZMBHTESHNESR

Table 2 Variations of grain filling parameters in different period of wheat

Ry R R; Wi W, W

i Variety T T, T,
## 20 Yangmai 20 11.73 a 14.35 a 10. 14 a
K¥Z 15 Changnuomai 1 11.37 a 13.80 a 9.75 a

0.73 a 1.62 a 0.68 a 8.52 a

0.71b 1.59 a 0.67 a

23.27 a 6.90 a

8.04 b 21.98 b 6.52 b

TE T (D SN 5 To (D R PIG I 5 T (D PEIR R R (g » (1000 ™1« d71 T W8 ISR 8 4 Ry [g + (1000 k)1 e
dT PR SR A s Ry (g + (1000 AL 1 o d T R HEIIE S H % W g+ (1000 L) 1+ ¥ 1 400 39 in i TR0 5 &t s W Lg (1000
R0 T PR TG A TR R W [+ (1000 R0 1] G2 IR A0 Y T oRE TR .

Note: T;(d): Grain-filling pyramid period; T (d): Grain-filling fast increasing period; T3 (d): Grain-filling slowly increase period; R,

[g+ (1000 grains) ! « d~']: Grain-filling rate in T; phase; R,[g + (1 000 grains) !

+ d7']; Grainfilling rate in T, phase; R;

[g+ (1000 grains) ! « d~ '] Grain-filling rate in T3 phase; W[ g « (1 000 grains) ! ]: Grain mass accumulation in T; phase; W,

[g+ (1000 grains) ! J:Grain mass accumulation in T, phase; W3[ g+ (1 000 grains) ~']; Grain mass accumulation in T phase.
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Fig. 2 Dynamic changes of mass fraction of soluble sugar and protein in grains
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Fig.3 Dynamic change of amylose,amylopectin and total starch accumulation in grains
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Table 3 Starch mass fraction and 1 000 grains dry mass in grains at wheat maturity

BHEVE R T AL E/ S R B A A A/ STE M A 5B/ FPRLT B i/
it il (mg-g ) (mg+g (mg+g™ 1) (g« (1000 4 D]
Variety Mass fraction Mass fraction Mass fraction 1 000-grain dry mass/
of amylose of amylopectin of total starch [g+ (1000 grains )]
%7 20 Yangmai 20 248.22 a 469.72 a 717.93 a 38.16 a
KH¥EZ 1% Changnuomai 1 6.92 b 443.37 a 450.28 b 35.91b
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Dynamic Changes of Grain Mass and Mass Fraction of Main

Nutritional Components in Grains of Waxy Wheat

SONG Guihua' , MA Dongfang' , WANG Shuping',
GAO Derong” and FANG Zhengwu'

(1. Hubei Center for Collaborative Innovation of Grain Industry,College of Agriculture, Yangtze University, Jingzhou

Hubei 434025,China; 2. Lixiahe Institute of Agricultural Sciences, Yangzhou Jiangsu 225007, China)

Abstract The objective of this study was to understand the characteristics of grain filling and dynamic
changes of mass fraction of nutritional components in grains of waxy wheat,and to provide some refer-
ence for the breeding and production of waxy wheat. One waxy wheat variety( *Changnuomai 1”) and
one check variety(‘Yangmai 20”) were planted over two cropping seasons in experimental field of Ag-
ricultural College of Yangtze University. Grain mass , mass fraction of soluble sugar, protein and
starch of two varieties were determined in different phase of grain filling. The results suggested that
grain-filling rate in T, phase(R,) ,Grain mass accumulation in T, phase(W,),grain mass accumulation
in T, phase(W,) and Grain mass accumulation in T, phase(W3) in ‘Changnuomai 1’ were significantly
lower than ‘Yangmai 20’. During grain filling period, the mass fraction of protein showed similar dy-
namic changes between waxy and non-waxy wheat, however, mass fraction of soluble sugar, amylose
and amylopectin showed remarkable different dynamic changes between ‘Changnuomai 1’ and ‘ Yang-
mai 20”. Comparing with ‘Yangmai 20’ , ‘Changnuomai 1’ had lower soluble sugar degradation rate
and higher mass fraction of soluble sugar in mature grain. The mass fraction of amylopectin in ‘ Yang-
mai 20’ increased rapidly at early stage of grain filling and reached the maximum value at 28 d after

anthesis and then decreased. The amylopectin accumulation rate of ‘Changnuomai 1’ was slower than
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‘Yangmai 20’ ,and mass fraction of amylopectin of ‘Changnuomai 1’ reached the maximum value at 35
d after anthesis. However, ‘ Changnuomai 1’ had a stagnate phase of amylopectin mass fraction in-
crease during 21 —28 d after anthesis. Grain dry mass , mass fraction of amylose and total starch of
mature seeds of ‘Changnuomai 1’ were obviously lower than ‘Yangmai 20’. In conclusion,grain fill-
ing characteristic, soluble sugar degradation and starch accumulation had greatly difference between
waxy wheat and ‘ Yangmai 20°. Therefore,rate of grain filling, efficiency of soluble sugar degradation
and transformation and synthetic rate of amylopectin should be paid more attention to in waxy wheat
breeding to improve grain mass.

Key words Waxy wheat; Grain filling; Soluble sugar; Starch; Protein
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