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Abstract:In order to explore the adaptability of strong-gluten wheat under different soil types and the
differences in yield and quality among varieties, the pot experiments were conducted with three
strong-gluten wheat varieties Gaoyou 2018, Shiluan 02-1 and Shiyou 20 as materials in fluvo-aquic soil
environment and black soil environment. The changes of flag leaf chlorophyll content, grain weight
and nitrogen content of various organs of the strong-gluten wheat varieties from flowering stage to
maturity stage under fluvo-aquic soil and black soil were compared. The similarities and differences of
stem number per plant, yield and its components, grain protein and component content, and protein
yield at maturity stage were compared; Since the flowering period began, the nitrogen content of vari-
ous plant vegetative organs gradually decreased, while the nitrogen content of grains showed a trend
of first decreasing and then increasing. The results showed that the chlorophyll content of wheat in
the two soils increased first and then decreased from flowering to 25 days after flowering, and reached

the maximum at 5 days after flowering. Compared with the fluvo-aquic soil, the leaf staying green

Yo H 1 :2024-10-15 &1l {1 :2024-12-09

BB . BRI =l ARk R 5 H (CARS-03-16)

% —{E& E-mail:1120290382@qq. com(F E )

BIFIEE E-mail:zhaogel @163, com G )™ A4) s ssb@xjau. edu. en(FA F1L)



55 10

E R W AR A R AN A BRI ) 22 .+ 1413 -

time and grain filling time of wheat were prolonged under the conditions of black soil, and the dura-

tion of grain filling gradual increasing period of the three varieties was prolonged by an average of 3.0

days. The stem number per plant, effective spike number and 1 000-grain weight increased by 10.91%,

18.62% and 3.85% ., respectively; the number of ineffective spikes decreased by 1. 35% ; the non-glu-

ten protein content and gluten protein content in grain increased by 0.18% and 1. 48%, respectively;

and the protein yield increased by 0. 51 g ¢ pot

. In summary, under the conditions of this experi-

ment, black soil significantly promoted wheat tillering, protein content, and increased yield compared

with fluvo-aquic soil.

Keywords: Strong-gluten wheat; Soil type; Filling characteristics; Yield; Protein quality
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Al, A2 and A3 represent the three wheat varieties of Gaoyou 2018, Shiluan 02-1, and Shiyou 20, respectively; The same in Fig. 1 —

Fig. 6 and table 1 —table 4. Bl and B2 represent fluvo-aquic soil and black soil, respectively. Different lowercase letters above the col-

umns at same stages indicate significant difference among different varieties at 0. 05 level. The same in figure 3. In the figure, the chloro-

phyll content of Bl was not measured and absent for yellowed leaves.
1 AHTETAREHNERMALEGEHHERESENTUESR
Fig.1 Change differences of chlorophyll content in flag leaves of the different
strong-gluten wheat varieties after anthesis under the two types of soils
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Different lowercase letters above the columns indicate significant differences between two types of soils at the same stages at 0. 05

level. The same in figure 4.
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Fig. 2 Difference of chlorophyll content in the flag leaves of the strong-gluten wheat after anthesis between the two types of soils
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Fig.3 Differences of 1 000-grain weight among different strong-gluten wheat varieties after anthesis under the two types of soils
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Table 1 Grain filling parameters of wheat grains under different treatmentss
Jib 2 Al A2 A3
Treatment B B2 Bl B2 Bl B2
I y=44,33/ y=41.40/ y=48.15/ y=47.24/ y=43.22/ y=43.24/
Equation (1+23.72¢ %19¢) (1451, 28e %26+) (1+15.39e ®1=) (1+20.47e *13+) (1428.97e *207)(1+18.96e *157)
R? 0.992 0.996 0. 999 0.993 0.993 1. 000
T./d 2.566 5.566 3.566 6.566 4.566 7.566
T,/d 13. 608 10. 124 18.391 19. 667 13.422 17.922
Ts/d 16. 954 12.613 22.912 24.501 16.722 22.327
T/d 33.128 28.303 44.870 50. 734 34.710 47.815
T max/d 16. 370 15. 146 19. 100 22.559 17.167 20. 036
Vmc;m/ I~ 5
e/ 1.105 1.261 0. 940 0. 830 1.065 0. 843
(mg * grain~ ! «d™1)
Vimax/
2.143 2.691 1.723 1. 581 2.119 1. 588

(mg * grain~ ! «d 1)

Ty s RSG5 S I 0] 5 T« 9 S DRI I 35 0 O 0] 5 T« 90 2 000 S0 e 0 0 )5 T ¢ 98 A5 0 O ) 5 T g« 5 O B 00 300 26 018 LI (1
Vimean + V0I5V s i RIS LR

T, : Duration of the gradual increasing phase of filling; T : Duration of the fast increasing phase of filling; T3 : Duration of the slow
increasing phase of filling; T : Duration of filling; T ..: Occurrence time of the maximum filling rate; Ve : Average filling rate; Viax:

Maximum filling rate.
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Table 2 Yield and its components of wheat under different treatments

e LBk L A7 2R bR AR TR E
Treatment Stem number Effectivespike Invalid spike 1 000-grain Grain number Grain yield/
per plant number per plant number per plant weight/g per spike (g e+ pot 1)
Al1B1 3.61a 1. 65¢ 1. 96a 39. 64b 30. 29¢ 13. 24f
A1B2 3.21b 1. 86b 1. 35b 42.13a 26.75d 14.57e
A2B1 2.86¢ 1. 86b 1. 00cd 37.71e 33.09b 18.49b
A2B2 3. 1dbe 2.00b 1. 15bed 39. 37bc 29. 88¢ 17. 23¢
A3BI1 2.25d 1. 38d 0.87d 38. 25de 39.05a 15. 81d
A3B2 3.43ab 2.1%5a 1. 28bc 38.73cd 33.59b 21. 20a
""""""""""""""""""""""""""""""""""""""""""""""""""" FA8F valoe
A 16. 52" 7.47" 25.70" " 166. 19" * 322,94 120.91 "
B 17.96* * 84.25" " 0.05™ 158.27"* 258.65" " 48,45 "
AXB 29.47"* 24.68" " 15.67" 22.50" " 7.65° 7 54,81~

Al B 1, WS ECE S 8RR /NG 78RR AR AR BB ZE 0. 05 K27 B E, *: P<T0.05; % x . P<{0.0l;ns: P

=>0.05, # 4 fFES5 M,

A: Variety; B: Soil. Different lowercase letters after the values in the same columns indicate significant difference among different

treatments at 0. 05 level. * . P<C0.05; % % . P<C0.01; ns: P>>0.05. The same in tables 4 and 5.
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Fig. 5 Change differences of nitrogen content in each organ of strong-gluten wheat after anthesis under two types of soils
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Fig. 6 Differences of nitrogen content in different organs of wheat under the two types of soils
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Table 4 Changes of grain protein component content among soil types and varieties

& 1 Protein content/ %

Ab B A EEL
Treatment HHEA BREH BV A HHEH A T A3 £ H B [y =l SEAR Glu/Gl
Albumins Globulins Globulins Glutenins Non-gluten protein Gluten protein  Total protein
Al1B1 2. 34ab 1. 34d 3.45b 4.27d 3.68b 7.72¢ 11.41¢ 1. 24c¢
A1B2 2.22b 1.37cd 3.06¢ 4.83c 3.60b 7.89¢ 11.49¢ 1.58b
A2B1 2.31lab 1. 48bc 2.86¢ 5.24b 3.79b 8. 10c¢ 11. 89¢ 1. 83a
A2B2 2.45a 1. 64a 3.95a 6.22a 4.09a 10.17a 14. 26a 1.58b
A3B1 2.02c 1. 35d 2.32d 4. 60c 3.37c 6.92d 10. 29d 1. 98a
A3B2 2.22b 1.49b 3.8%a 5.26b 3.71b 9.11b 12. 82b 1. 37c
S FfiFvale
A 17.31" " 15.29" " 4, 30" 67.58" " 18.55" 7 35,1477 34,427 0.45" "
B 3.98ns 13.52" " 69.93" 75.18" " 10.97* " 113.12* " 86.42" " 0.41" "
AXB 6.81" 1. 88 42,22 2,270 6.05"m 22.21" 19.59" " 35.85" "
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Table 4 Difference of grain protein yield of wheat among different treatments g pot™!
JiEL) o¥: =P HEH KEH B M wEA
Treatment Total protein Albumin Globlin Gliadin Glutenin
A1B1 1.51d 0.31c 0.18d 0. 46d 0.57d
A1B2 1. 67d 0.32¢ 0. 20cd 0.45d 0.70c
A2B1 2.20c 0.43b 0.27b 0. 53¢ 0.97b
A2B2 2.46b 0.42b 0. 28b 0. 68b 1.07a
A3B1 1. 63d 0.32c¢ 0.21c 0.37e 0.73c
A3B2 2.72a 0.47a 0.32a 0. 82a 1.12a
"""""""""""""""""""""""""""""""""""""""""""""""""""""""" F®#Fvalee
A 121.01° " 69.73" " 85.26" " 43.06" " 135.02
B 154. 377" 47.517 " 56.38" " 174.85" " 111.23
AXB 52.69" " 40. 277 24.63" "7 81.56" * 20.52" "
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