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Effect of Cultivation Modeand Ecological Conditions on
Grain Quality of Weak Gluten Wheat

CHEN Song, ZHU Juan, LU Chao. WANG Feifei, GUO Baojian, XU Rugen

(Jiangsu Key Laboratory of Crop Genomics and Molecular Breeding/Key Laboratory of Plant Functional Genomics of the Ministry
of Education/Jiangsu Key Laboratory of Crop Genetics and Physiology/Agricultural College of Yangzhou University/Jiangsu Co-

Innovation Center for Modern Production Technology of Grain Crops. Yangzhou. Jiangsu 225009, China)

Abstract: To study the effects of different cultivation modes and ecological conditions on the grain
quality of weak gluten wheat, 8 Yangmai series and Ningmai series weak gluten wheat varieties and 2
medium gluten wheat varieties were used as materials to analyze the stability and differences of grain
bulk weight, protein content, and starch content of weak gluten wheat under different cultivation
modes and ecological conditions. The results showed that the quality of wheat grains is not only con-
trolled by genetic factors of the variety, but also influenced by cultivation modes and ecological condi-
tions. Under different ecological conditions, the high-quality cultivation mode of weak gluten wheat

2

was based on a basic seedling of 2. 40 X10°plants « hm *, pure nitrogen of 180 kg « hm *, and phos-
phorus and potassium fertilizers mainly based on basal and seedling fertilizer. The nitrogen fertilizer
was based on basal fertilizer:seedling fertilizer:jointing fertilizer (before 3.5 leaves) =7 : 1 : 2. Un-

der this cultivation mode, weak gluten wheat showed low protein content., good grain bulk weight,
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and high starch quality. Medium-gluten varieties Yangmai 25 and Yangmai 28 could also meet the re-
quirements of high-quality weak gluten. The high-yield cultivation mode was based on a basic seedling
rate of 1. 80X 10°plants « hm ?, with pure nitrogen of 240 kg * hm ?. Phosphorus and potassium fer-
tilizers were mainly based on basal and seedling fertilizer, and nitrogen fertilizer was based on basal
fertilizer: seedling fertilizer: jointing and booting fertilizer=5 ¢ 2 ¢+ 3. The tested varieties showed
high protein content in their grains under this cultivation mode, and most varieties can not meet the
standards of weak gluten wheat. To ensure the quality of weak gluten wheat, suitable varieties should
be selected, and the first cultivation mode should be adopted based on conventional field cultivation
measures, and appropriate adjustments should be made according to the local climate and ecological
conditions of the year.

Keywords: Weak gluten wheat; Cultivation mode; Ecological conditions; Quality
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Table 1 Number, name, characteristic and breeding institutes of the materials

ETR= i o i o R A

Code Variety Characteristic Breeding institute
By ¥%#% 95 Yangmai 9 5f; Weak gluten VT3 BLUR ) s X A€ BF B Yangzhou Academy of Agricultural Science
B #% 13 Yangmai 13 5947 Weak gluten VL8 BLUR ) 3 X 4R BT Yangzhou Academy of Agricultural Science
B; 7 15 Yangmai 15 597 Weak gluten VL5 BLUR ) s X 4 B Yangzhou Academy of Agricultural Science
B, ¥4 20 Yangmai 20 55#; Weak gluten VLI BLUR Al 3 X R BT Yangzhou Academy of Agricultural Science
Bs ## 22 Yangmai 22 5547 Weak gluten YL J5 HUR ) 3 X A& B} T Yangzhou Academy of Agricultural Science
Bs 7% 24 Yangmai 24 597 Weak gluten VL7 Bl s X & #F T Yangzhou Academy of Agricultural Science
B; ¥ 7 25 Yangmai 25 7 Medium gluten 95 LR ) Hl X R BLF Yangzhou Academy of Agricultural Science
Bg T# 9% Ningmai 9 55/f Weak gluten TLINE R BHGE Jiangsu Academy of Agricultural Science
By T4 13 Ningmai 13 597 Weak gluten VLH A R FFBE Jiangsu Academy of Agricultural Science

Bio 7% 28 Yangmai 28 F i Medium gluten VL35 HUR ) s X A& B BT Yangzhou Academy of Agricultural Science
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Table 2 Analysis of variance on grain quality of wheat varieties tested (F value)

A5 5K R H AH =l FLUE By ELEEVEN SCBEVE By
Source of variance df ™ GP TSTA AM AMP
A 1 7.61"" 663.34" " 14,53 12.88* 34,12
B 9 45,56 18.88* " 33.48" 15.55" 12.58* "
P 2 164,23 * 43.49° " 10,27~ 21,477~ 7.167 "
AXB 9 2.00" 0.95 3.91"* 1.04 2.13"
AXP 2 15.28" 43.03" " 26,46 " 3.97" 20.99" "
BXP 18 9.15" " 3.06° " 3.93" " 1.53 2,447

AREREAG B AR P AE S A AX B T M R A AX PR IE U SAE BRI AE; BXP @ 5 A a5 A

* : P<C0.05; * * ;P<C0.01,

A Cultivation mode; B: Variety; P: Ecological conditions; AXB: Interaction between cultivation and variety; AXP. Interaction

between cultivation mode and ecological conditions; BXP: Interaction between variety and ecological conditions.

% P<<0.05; % % P

<0.01. TW. Test weight; GP: Grain protein; TSTA: Total starch; AM: Amylose; AMP: Amylopectin.
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Table 3 Average performance and difference of grain quality of the tested wheat varieties

s A HETW/ H A SAUE B ELEETEN SCHEVE R
Variety (g« LD GP/% TAST/% AM/ % AMP/ %
B, 794. 36d 11. 18a 69.51a 15.70a 53. 80a
B, 808. 11e 12.45¢ 73.81de 16.12a 57.69d
Bs 783. 00bc 10. 90a 75.41¢g 18. 24d 57.16d
B, 780. 94ab 11. 06a 75. 101g 17.65¢cd 57.46d

Bs 779. 81ab 11. 25a 74.17de 17.45¢ 56. 71cd

B 788.67cd 11. 20a 74. 28ef 17.56¢ 56. 73cd

B, 785. 50bc 11. 29a 73.66de 17.58¢ 56. 08bc
Bs 806. 39¢e 11. 33a 73.31cd 17.67cd 55. 64b
By 819. 671 12.70c¢ 71.63b 16. 20a 55.42b

Bio 776. 14a 11. 86b 72.62c 16. 81b 55. 80bc

[ 51 K3 J AN Rl /N 5 3R i ) 22 5% 1.2 (P<<0. 05).,

Different lowercase letters followiing data in the same column indicate significant differences among different varieties (P <C0. 05).
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Table 4 Average grain quality of the tested wheat varieties in different years and cultivation modes
M % e EHJT SE B ELEEVEN S HEVE B
Factor TW/(g+ LY GP/% TSTA/ % AM/ % AMP/ %
Y Y, 775.33a 11.00a 73.18a 17.47b 55.70a
Y, 797.19b 12.01b 72.93a 16. 48a 56.45a
""""" A A 78.7%a  10.65a  72.66a  17.09%  55.57a
A; 785.73a 12.37b 73.45a 16. 88a 56.58b
"""" A Y. 7m7.80a  10.28a  73.63b  17.63b  56.00a
Y, 795.78b 11.02b 71.68a 16. 55a 55. 14a
A, Y, 772.85a 11.73a 72.73a 17.32b 55.41a
Y, 798. 60b 13.01b 74.17b 16.42a 57.75b

(5] F AN [6) /NG 5 5 32 7 A 175 8 AU 4 003 ] 26 53 W 3% (P<C0. 05)

Different lowercase letters in the same column indicate significant differences among different cultivation modes or years (P<C0. 05).
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Table S Grain quality of the tested wheat varieties in different years and cultivation modes

2020—2021

2021—2022

‘;J“i;ﬁit i A P <
Cultivation ey BF BAR miEk  EeEH LsmEh Sy BAE SR HEER Lk
mode (g-1.1) GP/% TSTA/Y AM/Y% AMP/% (. yli) GP/Y%  TSTA/% AM/%  AMP/%
A By 776.33bc 9. 69ab 68. 98a 15.81a  53.16ab 806.33c  10.60ab  69.98a  15.53ab  54.45a
B, 793.83c¢  10.39c¢ 77. 20e 17.81c¢ 59. 40g 812.50c 12.26d 70. 30a 14.67a 55. 63ab
Bs 757.50ab 10. 08bc 73.84cd 17.78c 56.06cde  783.00ab 10.24a 73.87cd 17.83bc 56.02ab
By 747.17a 9. 55a 75.69de  18.85¢ 56. 84de 792.00b  10.59ab 74.84d 16. 77abc  58.10b
Bs 759.83ab  9.87ab 75.94de  18.47c¢ 57.47ef 781.00ab 10.95abc  73.12cd 18.30c¢ 54. 80ab
By 772.67bc 10. 10bc 72.82bc  17.87c¢ 54.95bed  791.67b  10.95abc  71.11ab 16.67abc 54.46a
B 780.17bc  9.99abc  77.50e 18.71c 58. 791g 771.00a 10.95abc 70. 33a 16. 83abc 53.51a
Bs 793.17¢  10.82d 70.26ab  17.47bc 52.78a 818.50cd  9.93a 72.63bc  16.80abc  55. 84ab
By 820.17d  12. 20e 70.56ab  16.17ab 54.39abc  829.17d 12.11lcd 70. 64a 15.70ab  54.91ab
Bio 777.17bc 10. 06bc 73.50cd  17.33bc  56.16cde  772.67a 11.58bed 70.02a 16. 37abc  53. 66a
/\jifgge 777.80 10. 28 73.63 17.63 56. 00 795.78 11.02 71.68 16.55 55. 14
"""" A B 777.50de 11.93c  69.0da  16.35ab 52.58a  807.83cd 12.99abed 69.98a 14.67a  55.30ab
B 805. 33fg 12.75d 72.49c 16. 03a 56.45cde 816.00d 13.87d 76.60c 15. 49abc  61.13d
Bs 753.00ab 11.25ab 77.26d 19. 40d 57.85e 790. 67bc 12. 14a 75.26bc  17.83d 57. 45abc
B, 741.83a 10.77a 72.36¢ 17.49abc 54.87abc  794.17bc 12.63abc  74.60bc  16.83cd  57. 76bc
Bs 761.67bc 11.13ab 73.07c 16. 59abc 56.48cde  796.00bc 13.53cd 75.29bc  17.27d 58. 03¢
Bs 773.67cd 11.05ab 75.48d 18.05cd 57.43de  792.67bc 12.73abc 75.58bc  16. 23abed 59. 33cd
B 775.33cd 11.26ab 71.43bc  17.59abc 53.84ab 767.50a 12.87abed 75.63bc  16.90cd 58.73cd
Bs 791.17ef 12.28cd 73.42c¢ 17.93bed 55.49bede 817.50d 12. 44ab 75.30bc  17.30d 58.01c
By 809.67g 13.41le 70.0lab  16.13a  53.87ab 819.83d 13.36bed 70.11a 15.10ab ~ 54.99a
Bio 739.33a 11.44b 72.72c¢ 17. 60abc 55.12bed  783.83ab 13.57cd 73.39b 16.57bed  56. 81labc
Ajifgc 772.85 11.73 72.73 17. 32 55.41 798. 60 13.01 74,17 16.42 57.75

A T 6 3 A 5 ] 9 B0 AN ] 5% B ot b i 22 55 W8 25 (P <C0. 05) . R 7 [

Different letters following data of same cultiration mode and column mean significent difference at 0. 05 level.

The same in table 7.
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F6 TRARSEHREEXTSR/IERFIFERROFEHERE M (2020—2021)

Table 6 Average value and difference of grain quality of wheat varieties in different sites and cultivation modes(2020—2021)

PR S A R RTEH % VE B S E By
Cultivation Factor TW/(g+ LD GP/% TSTA/% AM/ % AMP/ %
D D, 804. 26b 11.55a 73. 94a 17. 34a 56. 60b
D, 775. 33a 11.00a 73.18a 17.47a 55.70a

""""" A A 787.68a  10.06a  73.64a  17.74b  55.90a
As 791. 90a 12.49b 73. 48a 17.08a 56. 40a

"""" A, D 797576 9.84a  73.65a  17.85a  55.80a
D, 777.80a 10. 28a 73.63a 17.63a 56.00a

"""" A, D glo.95b  13.25b  7424b  16.84a  57.40b
D, 772.85a 11.73a 72.73a 17. 32a 55. 41a

[7i) 31 AN ) /N 55 5 2 7 o 5 Bt A i 22 e 35 (P <0, 05)

Different lowercase letters in the same column indicate significant differences among different cultivation modes or sites (P <20, 05).
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Table 7 Average performance and difference of grain quality of the tested wheat varieties in
different sites and cultivation modes(2020—2021)
BB oo HETW/(g- LD A GP/% HIER TSTA/% EHEEVER AM/ % KEEVEN AMP/ %

Cultivation !
Variety

mode Dy D; Dy D, D, D. Dy D; D, D;
Ay By 791.17bed  776. 33bc 9.19%a 9. 69ab 68. 84a 68. 98a 16. 78a 15. 81a 52.06a 53. 16ab
B 815.00ef  793.83c¢ 10. 88a 10. 39¢ 75.57c 77. 20e 17. 44abc  17.81c 58.13d 59.40g

B;  800.67cd  757.50ab 9.57a 10. 08bc 75.23¢ 73.84cd  18.4labc 17.78c¢ 56.83cd  56.06cde
B, 798.17c¢d  747.17a 10.01a 9.55a 75.96¢ 75.69de  18.4labc 18.85¢ 57.55d  56.84de
Bs  774.00a 759. 83ab 9.23a 9. 87ab 72.18b 75.94de  16.90a 18.47c 55.28bc  57.47ef
Bs  789.33bc  772.67bc 9. 46a 10. 10be 75. 16¢ 72.82bc  18.77bc  17.87c¢ 56.39cd  54.95bed
B;  805.17de  780.17bc 9.47a 9. 99abc 72.34b 77.50e 18. 27abc  18.71c 54.07ab  58.79fg
Bg  802.50cde 793.17c 9.71a 10. 82d 75.29c¢ 70.26ab  18.96¢ 17.47bc  56.34cd 52.78a
By 819. 33f 793. 83c 10.71a 12. 20e 73.96bc 70.56ab 17.32abc 16.17ab  56.64cd 54. 39abc
Bio 780.33ab  777.17bc  10.21la 10. 06bc 71.93b 73.50cd 17. 21ab 17.33bc  54.72bc  56. 16cde

ASFﬁJ 797.57 777.80 9. 84 10. 28 73.65 73.63 17.85 17.63 55. 80 56. 00
verage
Ay B 807.00ab  777.50de 12.69a 11. 93¢ 70. 23a 69. 04a 15. 06a 16.35ab  55.17a  52.68a
B.  806.00ab  805.33d 14.52b 12.75d 70.72a 72.49c¢ 15.33a 16.03a 55.40ab  56. 45cde

Bs 813.17bc  753.00ab  12.10a 11. 25ab 76.98d 77.26d 18.21d 19. 40d 58.77c 57.85e
By 812.33abc  741.83a 12.80a 10. 77a 77.16d 72.36¢ 17.52cd  17.49abc 59. 64c 54. 87abc
Bs 806.33ab  761.67bc  12.80a 11.13ab 75.41cd 73.07c 17.19cd  16.59abc 58.22bc  56. 48cde
By 812.00abc 773.67cd  12.88a 11. 05ab 75.56¢d 75.48d 17.76cd  18.05cd  57.80abc 57.43de
B; 813. 83bc
Bg 815.50bc  791.17ef  12.80a 12. 28cd 72.95b 73.42c 17.58cd  17.93bed 55.37ab  55.49bcde

775.33cd  13.21a 11. 26ab 74.72bc 71. 43bc 17.15¢d  17.59abc 57.57abc 53. 84ab

By 819. 83¢ 809.67g 14.41b 13.41e 74.50bc 70. 0lab 16. 78bc 16. 13a 57.73abc 53.87ab
By 803.50a 739. 33a 14. 30b 11. 44b 74.17bc 72.72c 15.82ab  17.60abc 58.35bc  55. 12bed

qul’,j 810. 95 772.85 13. 25 11.73 74.24 72.23 16. 84 17.32 57.40 55.41
verage
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