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Effects of Late Sowing on Grain Yield and Quality of Strong Gluten Wheat

LIU Mingyang,ZHANG Min, WANG Wenzheng, BI Jingxin,ZHANG Lingxin, CAI Ruiguo
(Hebei Key Laboratory of Crop Stress Biology College of Agronomy and Biotechnology/Hebei Normal University of Science and
Technology » Qinhuangdao, Hebei 066004, China)

Abstract: In order to explore the effects of late sowing on plant traits, grain yield and quality of strong
gluten wheat in eastern Hebei Province, two strong gluten wheat varieties Jinnong 7 and Zhongmai
998 were selected as experimental materials. Five sowing dates suah as normal sowing dat(D1), late
sowing 7 d(D2), late sowing 14 d(D3), late sowing 21 d(D4) and late sowing 28 d(D5) were set up.
Effects of dry matter accumulation and transport, grain yield and flour processing quality of strong
gluten wheat late sowing were analyzed, and the relationship between accumulated temperature before
winter and wheat yield and quality traits was analyzed. The results showed that late sowing increased
flag leaf area and tiller earing rate, reduced the plant height, dry matter accumulation and transport to
grains leading to decreased the spike number per hectare, 1 000-grain weight and yield of strong glu-
ten wheat. Jinnong 7 and Zhongmai 998 showed significantly decreased yield under D2 and D3, re-
spectively. With the delay of sowing date, the grain protein content, wet gluten content, stability

time and maximum tensile resistance of flour showed a trend of increasing first and then decreasing.
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The protein content was the largest at D3 and D4, wet gluten content and gluten index of the two va-
rieties were the largest at D3, the stability time and tensile area were the largest at D4, and the maxi-
mum tensile resistance was the largest at D4 and D2, respectively. Correlation analysis showed that
the accumulated temperature before winter was significantly positively correlated with plant height
and spike number of strong gluten wheat at 0. 01 level, significantly positively correlated with 1 000-
grain weight and yield at 0. 05 level, but significantly negatively correlated with flag leaf area, gluten
index and stability time at 0. 01 or 0. 05 levels. Under the conditions of this experiment, the best so-
wing date for Jinnong 7 to achieve high yield and high quality is normal sowing date, and the best so-
wing date for Zhongmai 998 is late sowing 7 d. In summary, late sowing is not conducive to high yield

of strong gluten wheat, but appropriately delaying sowing date can increase the content of protein and

wet gluten in wheat grains, thereby improving nutrition and processing quality.

Keywords: Strong gluten wheat; Late sowing; Yield; Quality; Accumulated temperature before winter
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1.94 g« kg ' A8 2.45 g« kg ' HALHN 72. 31
mg * kg™ ',

1.2 RIWi&it

ARG DL A /N2 AP e A2 998 Rk 7 5
R R BE 5 SRR IE RN 10 H 10 H
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1 BEXNEHFNEERERMIERBENOZ N
Table 1 Effects of late sowing on plant traits and tiller earing rate of strong gluten wheat
B i b5 B 5 e i B M g AN JrA L g
Variety Treatment  Plant height/cm  Flag leaf area/cm?  Spike length/em VPS¢ et n_umbcr per Splkc_to Otlllcr
spike ratio/ %
M 7B D1 76. 85a 22. 49¢ 9.21b 13. 05a 42. 80c
Jinnong 7 D2 76. 24a 29. 37b 9.27b 12.85a 46. 69¢
D3 68.82b 27.60b 9.17b 12. 75a 55.35b
D4 67.66bc 28.41b 10. 21a 13. 45a 67. 26a
D5 66.67c 35.10a 10.12a 13. 30a 67.22a
""""" %99 DI 7815a  17.84%c  10.58a  13.15a  45.90c
Zhongmai 998 D2 72.63b 20. 55¢ 10. 58a 13.30a 52.43b
D3 67.48¢c 25.74b 10. 60a 13.00a 65. 25a
D4 69. 43¢ 28.45b 10. 79a 13. 80a 65.57a
D5 68. 95¢ 31. 82a 10. 56a 12.90a 63.07a

7] — it e 7] 990 50 ML S ) <k 327 AN TR) Ak B ) 22 5 76 5 0 K- N 23 . FIRL,

Different letters in the same variety and column indicate significant differences among different treatments at 5% level. The same in

tables 2—4.
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Table 2 Effect of late sowing on dry matter accumulation of strong gluten wheat
A 1%‘%%%%;%1#;%}ﬁﬁ:{’'\ﬁ i Iva) ¥ A 5% 32 Tk
ccumulation of dry matter invegetative o4 F B e [ ML 18 g
V‘ifty Trfftffcm o Ol’%’ans/( K10 ke b D) ’EC;;ERIEZT{;;;?L?M??)/ Trarll;p;rr;li;]:}ume fﬁffﬁj/;y
Stcfjﬁf@ath Luctif sjﬁ{c ’ " (10 kg + hm ™) e
w75 D1 8.21a 2.37a 2. 86a 13. 44a 3.72a 42.02
Jinnong 7 D2 7. 46b 2.19a 2.54b 12.19b 3.31b 39. 96
D3 7.34b 1.91b 2.08¢c 11. 33¢ 3.18b 44,09
D4 6.62c 2.07b 2.38b 11. 08¢ 3.20b 44,70
D5 6. 25¢ 1. 75¢ 2. 26bc 10. 26d 2. 64c 37. 60
""" i%koos DI 9.0da  2.24a  3.08a  14.36a  4.88a 5297
Zhongmai 998 D2 8. 26b 2.03b 2.75b 13. 04ab 4.41b 50. 61
D3 7.53c 2.09b 2.65b 12.27b 3.96b 44. 44
D4 6.37d 2.04b 2.09¢ 10. 50¢ 2.63c 31.32
D5 6.02d 2.23a 2.53b 10. 78¢ 2.27d 40.75
x3 BEMNEHFNEFEREHAKEZNZI
Table 3 Effects of late sowing on yield and its components of strong gluten wheat
Vifjri*eq]ty 'I‘rgftlr%ent Sﬁfﬁ/ » Gra%%u%iber 1 Oj‘lQ(éLLg%lin Yield/(Fkig% hm ) Yielfld(rtlfction
(X10* « hm ?) per spike weight/g rate/ %
g 75 D1 735. 83a 29.05a 50. 62a 8 860. 25a -
Jinnong 7 D2 675. 67 31. 05a 50. 01a 8 292. 38b 6.4
D3 646. 83¢ 29.43a 48. 87a 7 212.13c 18.6
D4 582.92d 28. 88a 44.71b 7 166. 04c 19.1
602.92d 29.13a 42. 34c 7 013. 25¢ 20. 8
b 197.50a 32480 . 14,93 9218.36a —
D2 782.92a 33. 38a 44, 15a 8 919. 29a 3.2
Zhig%i?%gg D3 744.17b 32.12a 42.59a § 719.75b 5.4
D4 602. 50¢ 32.57a 39.29b 8 387.84b 9.1
D5 596. 83¢c 32. 35a 39.95b 8 016. 25b 13.0
2.3 BENEGNESROEM o WS Hasong?
1 a7 R R R T S R A 17 W %998 Zhongmai 998
998 FFARLAY HE BT o B B U TR B B 16} c fa ba bo
TP RLER 1197 B 4Y 510 D3RI DA 4bFL 5 D Pl e e 2

MBI T 14 AN E S L1 ANE D
PRI i Bl B 11 0 A o I AE 14 4 %0~ 15. 8%
114, 3% ~15. 3% Z [0, iX 3% WH i A B 4% v LA
b IS WA o S A s = D i

CERWEINTET 3T S R Pl isomngdue
22998 [y hT il P i LA ) R TED AT 45 K S e T P RE L ) — B0 )/ 5 5 B 2% O [ b 7] 2% 5
}ﬁ B% Eg%% ’ j@Y:E DS iﬁ i” %jtﬁ ° %Té er gﬁﬁ/ﬁ (j: ().Sifiiﬁiﬁgase letters above the columns of same varie-
ZINZZ TETATY B9 T B FRE E) TSR B (] B SE BT FE S Bl e indicate significant differences among different treatments at
(B 2% 5 J A 7 7 (I B[R] G I 3 22 5 L R ) 0.05 1%611' 8 1035 5 AL R S B AR
I H7E Di i’%iﬂﬁ%; A2 998 (K9JE WU [ il Fig. 1 Effects of late sowing on érain prote/in
)Y ¥ IR T A W 0, F2GE B [E)AE D4\ D5 i #E 4R content of strong gluten wheat
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Grain protein content/%
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KA
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(AR 5 2804y 9k 0. 895.,0. 855, A 3% (P

<<0. 01) TEAH IO A 5 & Fi BRI 55 I et T AR ) A DG
FHBCH —0. 851, HAT M i 2 A5G 5C & 5 &R
T 5 5R f /N A TORLEE 7= B A G R AR 0. 679,
0.709, HA B & (P<C0.05) IEMI XX FR, 3RA/N
Zal K 1B ol N S (AR (1 7 = 5 G B A
I B AR P T AR O

Hi 6 6 AT 1, & Fi AR IR 5 AR /D 22 TR T
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Table 4 Effects of late sowing on processing quality of strong gluten wheat
v A EL (3 e Z il N \ s
i pha MBER R g i Rk By i 1 L
. . Gluten content p Dough development S . . - . )
Variety Treatment S\ 0 Gluten index . . Stability time/min Resistance/EU  Tensile area/cm?
(wet basis)/ % time/min
k75 DI 32.8b 86b 15. 9a 22. 1b 475d 109¢
Jinnong 7

D2 33.6b 87b 15. 6a 23.0b 592¢ 114b

D3 35. la 92a 16. 4a 23.9b 678b 128a

D4 34. 2a 9la 14. 8a 26. 2a 749a 131a

D5 33.2b 89ab 17. 1a 24.5b 682b 114b

H1ZZ 998 D1 30. 7c T4c 4. 2¢ 8.2b 264c¢ 58b

Zhongmai 998

D2 31.5b 80b 4. 8¢ 8.5b 371a 6la

D3 33.7a 85a 5. 6b 8.8b 330b 62a

D4 32. 1a 82b 6.5b 13.7a 336b 63a

D5 31.5b 75¢ 7. 1a 13. 6a 206¢ 55b

£S5 EZUREBSREHFMEEKRERTIFEHMEXNE

Table 5 Correlation between pre-winter accumulated temperature and plant traits and yield of strong gluten wheat

- - o
i b ent i kBRI L bt
Intem Plant height Flag leaf area Spike length P . Spike number meré Yield

per spike weight

LB 0.895" * —0.851"* —0.434 0.163 0.855" " 0.679" 0.709"
P14 0. 001 0.002 0.210 0.653 0.002 0.031 0.022

* Fll % o APFIRAE 0.05 A 0. 01 KETFAHEERE., TR,

* and * * indicate significant correlation at 0. 05 and 0. 01 levels, respectively. The same in table 7.

®6 ZURBSRHF/MERRIBRERXE

Table 6 Correlation between pre-winter accumulated temperature and quality indicators of strong gluten wheat

e e e AT Al Z T E I . e = :
g EEERGE ey O ] REME wmmy pmR BARAR
Gluten content . p Dough development Stability . PR .
Intem . Gluten index ) . Resistance Tensile area Protein content
(wet basis) time time
LB 310 —0. 346 —0.889" —0.171 —0.932" —0.631 —0.199 —0.653
P 1i 0.568 0.043 0. 785 0.022 0.292 0. 620 0. 235
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