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Effects of Nitrogen and Sulfur Combined Application on Yield
and Quality of Wheat in Lime Concretion Black Soil

HUANG Xin, DOU Hongguang, DING Wenjin, ZHANG Haipeng,
MA Shangyu, ZHANG Wenjing, HUANG Zhenglai

(College of Agriculture, Anhui Agricultural University/ Key Laboratory of Wheat Biology and Genetic Breeding in

Southern Huanghuai, Ministry of Agriculture, Hefei, Anhui 230036, China)

Abstract: To investigate the effects of sulfur fertilization on wheat yield and quality under different ni-
trogen levels in the lime concretion black soil area of northern Anhui Province, a field split-plot exper-
iment was conducted in Suzhou, Anhui Province, from 2022 to 2024. The wheat varieties tested were
Annongda 1216 and Huachengmai 1688. The main plots were based on a basal nitrogen application of
196 kg «+ hm ™, with two top-dressed nitrogen levels of 0 kg « hm *(N1) and 75 kg * hm™*(N2) at
the jointing stage. The sub-plot was set up with two sulfur levels of 0 kg + hm ?(S1) and 18. 29 kg *
hm ?(S2). The study compared and analyzed the effects of different treatments on wheat yield, quali-
ty, dry matter accumulation and translocation, and photosynthetic characteristics. The results
showed that compared to the N1S1 treatment, the N2S2 treatment increased the average values of leaf
area index(LAD , spike number, grain number per spike, grain yield, and protein content by 13. 43%,

6.29%, 2.82%, 12.17%, and 1. 07 percentage points, respectively. Under the same nitrogen appli-
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cation rate, P,, G, and T, in the S2 treatment were higher than those in S1, while C; was lower.
The post-flowering dry matter accumulation and grain dry matter distribution at maturity stage were
on average 7. 78% and 5. 60% higher in S2, and the spike number, grain number per spike, and yield
increased by 3.75%, 1.70%, and 6. 14 %, respectively. Under the same nitrogen-sulfur fertilization
level, N2 resulted in higher tiller number and leaf area index than N1, with P,, G, and T, increasing
by 5.67%, 16.62%, and 12. 41%, respectively. The post-flowering dry matter accumulation and
grain dry matter distribution at maturity stage were on average 8. 47% and 6. 23% higher, and the
spike number, grain number per spike, yield, and protein content increased by 3.16%, 1.39%, 6.23%.,
and 2. 05 percentage points, respectively. In conclusion, top-dressing nitrogen fertilizer and basal sul-
fur application can enhance wheat leaf area index., improve photosynthetic capacity, promote post-
flowering dry matter accumulation, and ultimately increase wheat grain yield and protein content.

Keywords: Winter wheat, Nitrogen fertilizer; Sulfur fertilizer; Leaf area index; Dry matter accumu-

laition; Photosynthetic characteristics; Yield, Quality
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Table 1 Differences of grain yield and its components of wheat among different treatments
- B TR BR THHE [y
ia (=] % e jF s J
i‘,‘:e%; (‘fthjiFi‘qr \“ﬁ(ﬂﬂen :ﬂ[‘l?Er Spikes/ Grains 1 000-grain Grain yield/
: } h ) 8 h (X10* « hm™?%) per spike weight/g (kg » hm™?%)
2022—2023 LARK 1216 N1 S1 619.31b 33.33a 42.03a 7 471.23d
Annongda .
1216 S2 663. 67a 34. 14a 42.93a 8 226.73b
N2 S1 639. 32b 33.50a 41. 89a 7 921.29¢
S2 674, 34a 34.33a 42. 48a 8 632.65a
L 1688 N1 S1 595. 30a 36. 00a 43.51b 7559.11b
Huachengmai _
1688 S2 597. 30a 36. 20a 44.53a 8 009. 52ab
N2 S1 611.31a 36. 33a 44.53a 8 149. 74ab
S2 614. 31a 36. 33a 45. 33a 8 499.91a
2023—2024 K 1216 N1 S1 609. 00b 33.60b 42.11bc 7272.47¢
Annongda
1216 S2 636. 00ab 34.00b 43.23a 7.707.51b
N2 S1 626. 00ab 33.89b 41. 83c 7 622.67b
S2 654. 00a 35.17a 42.69ab 8 122.67a
#1688 N1 S 572.00b 38.95a 41.75b 7 565. 68¢
Huachengmai _
1688 S2 576. 00b 39.00a 42. 31a 7744.21b
N2 S1 598. 00a 39.67a 41.99ab 8 197.71a
S2 604. 50a 40. 00a 41.67b 8 245.42a

) 47 BE [7] — it o ) 510 50905 S AS ) /N 55 5 B 3 s A () A L) 22 53 8 35 (P <C0. 05) . R R[],

Different lowercase letters after the values within the same columns of same year and variety indicate significant differences among

different treatments(P<Z0. 05). The same in tables 2—4.

F2 20222023 ERELEENMNEFHNBRNER
Table 2 Differences of wheat grain quality among different treatments in 2022—2023

b AN i e H A B T T A A A
Cultivar Nitrogen Sulfur Flour yield/ % Protein content/%  Wet gluten content/ % Test weight/(g+ L")
LK 1216 N1 S1 68. 05¢ 12.91c 26. 45a 813.00b
Annongda 1216

S2 68. 65bc 12.91¢ 26. 74a 818. 50ab
N2 S1 69. 05ab 13.96b 26.99a 816. 50ab

S2 69. 30a 14. 05a 26.87a 823.50a

15 1688 N1 s1 68. 55b 13. 63b 27. 59ab 802. 50b

Huachengmai 1688

S2 69. 20ab 13.65b 27.42b 806. 00ab

N2 S1 69. 15ab 14.57a 28.45a 808. 50a

S2 69. 60a 14. 62a 27.70ab 811.00a
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Table 3 Differences of dry matter distribution amount and proportion of wheat among different treatments at maturity stage

ZEFF Stem—+ sheath M H Leaf Tl 457 Axis+glume ¥k Grain
g A ARG BRCE gy PR g RCR o PRE g
Year Cultivar  Nitrogen Sulfur Distribution Proportion Distribution Proportion Distribution Proportion Distribution Proportion
amount/ 1 amount/ 1 amount/ 1 amount/ 1Y
(kg + hm?) " (kgehm™?) *  (kg+hm™?) °  (kg+hm™?) 0
2022— fRK 1216 N1 S1  5994.91a 35. 35a 1 705.17bc  10.06b 2 757.99a 16.26a 6 499.97d  38.33b
2023 Annongda _ _ _
16 S2 6765.03a 36.07a 1991.02a  10.62a  2840.52a 15.15a 7 157.25b 38.16h
N2 S1 6 644.66a 36.67a 1 628.13c¢ 8.99¢ 2 953.66a 16.30a 6 891.52c 38.04b
S2 6 689.42a 35.12a 1 784.75b 9.37c 3061.49a 16.07a 7 510.40a 39.43a
B2 1688 N1 S1 8 290.51a 40.77a 1 964. 48b 9.66ab 3 504.32a 17.23a 6 576.43b  32.34b
Huachengmai _
1688 S2 7 573.74b 38.77a 1 855.61c¢ 9.50b 3137.81b 16.06b 6 968.28ab 35.67a
N2 Sl 8 085.54ab 39.68a 1 972.48b 9.68ab 3 227.69b 15.84b 7 090.27ab 34.80ab
S2 8170. 28a 38.94a 2 109.12a 10. 05a 3304.97ab 15.75b 7 394.93a  35.25a
2023— EAK 1216 N1 S1 4 709.60b 30.74c 1 594. 23a 10.41a 2 686.91b 17.54a 6 327.04c  41.31b
2024 Annongda . L . -
16 Sz 4859.04b  30.5lc 1662.08a  10.43a  2700.88b 16.96a 6 705.53b 42.10a
N2 S1 5 608.96a 34.19a 1 361.90b 8. 30c 2 804.48ab 17.09a 6 631.72b  40.42c
S2 5 502.32a 32.26b 1 571.05a 9.21b 2913.79a 17.09a 7 066.72a  41.44ab
B 1688 N1 S1  6494.1lc  36.11b 1708.37ab  9.50ab 3 199.39a 17.79a 6 582.14c  36.60b
Huachengmai . ~ -
Loes Sz 6973.44b  37.93a 1637.12b  8.91b  3037.44a 16.52b 6 737.46b  36.65b
N2 S1 7 227.83a 37.26a 1 839.18a 9.48ab 3 200.89a 16.50b 7 132.0la 36.77b
S2 6 290.83d 33.83¢c 1 868.58a 10. 05a 3 260.27a 17.54ab 7 173.52a 38.58a
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Table 4 Differences of wheat dry matter accumulation and translocation among different treatments

AEHT T 45 Pre-anthesis dry matter f£J5 T f Post-anthesis dry matter

L2 i A B iz It e e, .
Year Cultivar Nitrogen Sulfur Translocation Corﬁf}{)iion ACf:umulalion Coiﬂiion
amount/ o amount/ Y
(kg » hm?) rate/ %o (kg » hm?) rate/ )%
2022—2023 Bk 1216 N1 s1 2 205. 94a 33.94a 4 294. 04c 66. 06a
Annongda .
1216 S2 2 289. 32a 31.98a 4 867. 94ab 68. 02a
N2 S1 2 293.32a 33.28a 4 598. 20bc 66. 72a
S2 2 331. 75a 31. 05a 5 178. 66a 68. 95a
e #1688 N1 S1 2 316. 64a 35. 23a 4259, 79c¢ 64.77b
Huachengmai .
1688 S2 2 353. 41a 33.77ab 4 614.87b 66. 23ab
N2 s1 2 351.18a 33. 16ab 4 739.10b 66. 84ab
S2 2 386.67a 32.27b 5 008. 25a 67.73a
2023—2024 LGARK 1216 N1 S1 2 267.40a 35. 84a 4 059. 65¢ 64.16¢
A da
EE s2 2 285. 36a 34. 08be 4 420.17b 65. 92ab
N2 Sl 2 298. 32a 34. 66ab 4 333.40b 65. 34be
S2 2 318. 28a 32. 80c 4 748. 44a 67. 20a
R #1688 N1 S1 2 323.17b 35.29a 4 258.97¢ 64. 71c
Huach ai
lese sz 2 331.73b 34.61b 4 405. 73b 65. 39b
N2 s1 2 364. 04ab 33. 15¢ 14 767.97a 66. 85a
S2 2 391. 33a 33. 33¢ 1782.19a 66. 67a
Il N1S1 [CN18s2 [CIN2s1 [N2s2
Fa 25001 2022-2023 o 25001 2022-2023
g iizptlzléAnnongda 1216 g 4 1R %1688 Huachengmai 1688
. 2000F . 2000 o i a
R °
— apa e adga
£ X 1500f bob £ X 1500} a
&% 85
# 2 1000f # = 1000
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5 500 ! Im S so0f
=2 =
= 0 ; E o -
Wi Wi Jo Ma
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