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VARIATION IN WHEAT GRAIN QUALITY GROWN UNDER DIFFERENT
CLIMATIC CONDITIONS WITH DIFFERENT SOWING DATES

PAN Jie JIANG Dong DAI Ting-Bo LAN Tao and CAO Wei-Xing "
CHi-Tech Key Laboratory of Information Agriculture, Jiangsu Province> Nanjing Agricultural University> Nanjing 210095, China)

Abstract Grain quality of wheat is influenced by variation in genotypes, environmental factors, management
practices and their interactions. Six wheat genotypes differing in grain quality were planted at four different re-
gional sites with different sowing dates to study the variation of yield and quality traits under different climatic
conditions during grain filling. The results showed that ecological condition (E), variety (V) and their inter-
actions (E x V) had significant impacts on grain yield, thousand kernel weight ( TKW), grain protein content,
wet gluten and starch content, sedimentation volume; and falling number. At the four experimental sites, sow-
ing date (S) had a highly significant effect on yield and starch content in spite of environmental conditions.
The interaction of V x S significantly affected TKW, falling number, starch content and sedimentation volume;
and the interaction of E x V x S also was significant on yield, contents of wet gluten and starch and sedimenta-
tion volume. The lowest protein and wet gluten content and the highest starch content were found at the Nan-
jing site> the highest yield and TKW were at the Xuzhou site, the highest protein and wet gluten content and
lowest sedimentation value were in Tai” an, and the lowest yield and TKW and highest sedimentation value
were in Baoding. The protein, wet gluten and starch content, sedimentation value, and falling number under
optimal and late sowing dates were all higher than those under early sowing dates, which produced the highest
yield and TKW. For the six different genotypes; the CV of falling number was the largest and that of starch
content was the smallest under different eco-sites and sowing dates. Starch content was negatively linearly cor-
related with mean temperature from anthesis to maturity, whereas grain yield, grain protein and wet gluten con-
tent and falling number showed a quadratic correlation. Yield and TKW showed a quadratic correlation, while
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protein and wet gluten content, falling number and sedimentation volume were linearly correlated to diurnal

temperature differences. Grain yield and TKW showed upward quadratic equations, while grain protein content

and falling number showed negative linear relationships with the total rainfall afier anthesis. Also, the grain

protein and wet gluten content and falling number were linearly correlated to the total number of sunshine from

anthesis to maturity .
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Table 1 Soil types soil fertility and optimal sowing date at different sites
A PN ey i SE
W o il%ﬁ PR =N KA N WP WK TG
Sit Soil 1 Organic matter Total N Hydrolyzed N P,0s K,0 Optimal
e ot bype (g‘kg_]) (g‘kg'l) (mg‘kg'l) (mg'kg’l) (mg°kg’l) sowing date
P 3¢ Nanjing B+ Loam 12.92 1.28 101.5 54.8 65.3 Nov.6
£ Xuzhou VIt Loamy sand 14.58 1.29 99.2 56.1 87.5 Oct. 15
R Tai” an Y+ Loamy sand 12.80 1.06 102.6 64.0 50.2 Oct. 10
{5 Baoding 1 Loam 10.21 0.91 86.3 56.5 90.0 Oct. 1
T2 6 ANDNEMPE 4 DR AURR RN T P 85 R0 Ry 2987 F
Table 2 F values of yield and quality traits for 6 different wheat varieties grown with different sowing dates under 4 different eco-sites
HRET P TR HA T T 7 TURRAE R Bkl
. 4 . Yield Thousand Protein Wet gluten Sedimentation Starch Falling
Source of variation s .
(kg*hm~%) kernels weight (%) (%) volume (ml) (%) number (s)
42745 11 Eco-site (E) 268.20" 42,37 22.27% 8.75" 17.34™ 19.15™ 93.30™
FEHI Y Sowing date (S) 17.60* 0.09 0.00 0.00 2.00 21.64% 2.18
Al Variety (V) 3.66" 32.14% 92.51* 95.32™ 64.94™ 32.06™ 80.83*
AR x BRI Ex S 1.95 1.16 1.66 4.4 5.27" 22.417% 0.50
AR Bl Ex V 7.13% 4.24™ 5.14™ 2.11° 1.7 4.90" 5.26
FEA < WA Sx v 1.71 2.76* 2.20 2.02 4.94% 6.57™ 3.46™
' x R x G 2.22° 1.19 1.39 2.00° 1.98" 471" 1.29
ExSxV

FoosCE) =2.71

2.24

Foos(S)=3.95 Foos(V)=2.32 Fyos(ExS)=2.71
1.78 Foo(E)=4.00 Fo0($)=6.92 Fyu(V)=3.23 Fyo(ExS)=4.00 Fou(ExV)=2.24 Fyn(SxV)=3.23

Foos(ExV)=1.78 Foos(SxV)=2.32 Fyos(SxEx V)=

Foop(ExSx V)=

x % % JPAERINTE p<0.01 Bl p <0.05 NI ELZEADE Refer to difference at significant level of 0.05 and 0.01, respectively
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Table 3 Average values of yield and quality traits over different wheat varietiess eco-sites and sowing dates
s TR (g) wER ISR YUREAE VERY (e
Yield Thousand Protein Wet gluten Sedimentation Starch Falling
(kg*hm=2)  kernels weight (%) (%) volume (ml) (%) number (s)

A R 4% Nanjing 5 365¢ 46.69" 13.15° 27.94¢ 56.50 64.38" 336.9¢
Eco-site M Xuzhou 6 776 53.00° 14.24" 28.34" 49.55¢ 63.29" 463.6"
R Tai’ an 6 124 45.73° 14.43° 29.43° 49.50° 60.90° 435.6°

{7 Baoding 3 396¢ 40.93¢ 14.30" 28.40" 57.11° 64.54° 467.3"

RPN B Eary 6 385° 50.56" 12.61° 24.90° 48.33" 63.21° 357.3
Sowing date 3 Qptimal 6 213" 47 .42¢ 13.26" 27.43% 52.13* 64.10° 377.3"
1 Late 6 006° 48.45" 13.21° 26.27" 52.75° 65.03" 378.7"

i “ARM 26" Xuzhou 26 5 876" 51.84" 15.08" 30.80" 43.51 63.55" 401.7"
Variety ‘#7 34”  Yumai 34’ 6 626 55.00° 13.36° 24.81° 60.40° 63.83" 379.5¢
‘Mt 38" Wanmai 38’ 6 021¢ 45.944 14.24" 32.71% 53.49¢ 61.09° 446.1°

‘Y7 105 Yangmai 10" 6 014! 48.00¢ 13.28¢ 24.80° 57.06" 62.68¢ 375.1°

“ARM 257 “Xuzhou 25° 5 920¢ 42.86° 12.28¢ 23.66" 46.84¢ 63.05° 385.9°

‘72 9% ‘Ningmai 9° 6275 38.70" 11.08° 23.24¢ 44.63¢ 66.39" 2925

2% R 30 IR) F0 B0 i AR R B R ORAE @ = 0.05 7K R 23 %% Data followed by same letters are not significantly different at @ =0.05 level in

all lines
F 4 /NP RN 3 B TR AR s I R ) R0 R 1 AR S R A
Table 4 The CV of yield and quality traits among different wheat varieties, eco-sites and sowing dates

FEhE FHiE( EdShi T T8I 77 DURRAE TERY Reva(E

Yield Thousand Protein Wet gluten Sedimentation Starch Falling

(kg*hm=2)  kernels weight (%) (%) volume (ml) (%) number (s)

AR B4 5 Nanjing 15.83 18.31 9.40 13.67 13.99 2.01 7.61
Eco-site M Xuzhou 5.11 9.22 7.39 18.63 17.00 7.00 9.19
% Tai’ an 13.15 12.67 11.29 17.74 12.86 4.99 13.03

R Baoding 12.47 7.26 13.53 17.58 11.25 3.62 15.94

F3) Average 11.64 11.87 10.40 16.91 13.78 4.41 11.44

Eigi F Early 16.02 15.33 15.05 19.82 21.43 3.29 30.41
Sowing date  3E Qptimal 15.22 19.99 13.56 16.25 13.29 5.40 20.98
I Late 11.12 12.48 9.67 15.85 20.00 4.96 18.90

FF) Average 14.12 15.93 12.76 17.31 18.24 4.55 23.43

h A “ARM 26" Xuzhou 26 15.85 5.19 8.55 9.12 9.52 3.77 27.59
Variety ‘T4 347 “Yumai 34’ 12.63 10.68 6.68 3.21 8.96 5.41 19.26
“M¢ 7 38" Wanmai 38 12.83 15.31 9.39 13.84 8.42 4.68 19.89
‘Y7105 Yangmai 10" 11.71 20.00 11.54 11.80 8.18 3.87 13.08

RN 257 “Xuzhou 25° 19.10 12.87 6.80 8.41 9.12 4.93 13.75

‘7% 9% ‘Ningmai 9°  12.29 16.30 11.91 11.41 24.56 4.25 13.90

S Average 14.07 13.39 9.15 9.63 11.46 4.49 17.91
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Table 5 The coefficients of linear correlation (r) between quality traits and weather factors from anthesis to maturity

. SRR THRIE( EAM T T A YURRAE VER Bk
SERT ) . . . .
Weather fact. Yield Thousand Protein Wet gluten Sedimentation Starch Falling
cather factor (kg*ha™!)  kernels weight (%) (%) value (%) (%) number (s)
BRI . . .
K -0.59" -0.25 0.41" 0.34" 0.29 -0.48" 0.66"
Mean temperature (°C)
Hd % Diurnal temperature e o N w o o
difference (°C) -0.50 -0.17 0.48 0.33 0.32 -0.56 0.68
ISy . . - -
Total rainfall Cmm) 0.52 0.32 -0.30 -0.23 -0.09 0.32 -0.46
Total sunshine C(h) -0.05 -0.11 0.48 0.34 0.19 -0.37 0.59
e
Pk 0.16 0.26 0.35" 0.14 0.22 -0.15 0.377

Growing degree days (°C *day)

%, %% : [[]3R 2 See Table 2
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Fig.1 Relationships between mean temperature, diurnal temperature difference, rainfall from anthesis to maturity and yield and quality traits in wheat
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