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Effects of Adding Sulfur Fertilizer Application on

Yield and Quality of Waxy Maize at Maturity
JIANG Chen-yang, LIANG Yu-wen, LI Wei, WANG Yu-ru, GUO Jian, LU Da-lei, LI Guang—hao
(College of Agriculture, Yangzhou University/Jiangsu Key Laboratory of Crop Genetics and Physiology/
Jiangsu Key Laboratory of Crop Cultivation and Physiology/Co—Innovation Center for Modern
Production Technology of Grain Crops, Yangzhou 225009, China)

Abstract: In this field experiment, Jingkenuo2000(JKN2000) and Suyunuo 5(SYNS5) were used as materials,
and two fertilization treatments of normal fertilization level(N) and normal fertilization level with sulfur fertilizer(N+
S) were set up to examine the effects of adding sulfur fertilizer on the yield and quality of waxy maize. The results
showed that grain yield of JKN2000 and SYNS increased by 15% and 19.1%(P<0.01) under (N+S) treatment. Com-
pared with N treatment, the dry matter accumulation, nitrogen and sulfur accumulation of JKN2000 significantly in-
creased by 9.1%, 33.6% and 31.5% under (N+S) treatment, and increased by 11.7%, 29.8% and 41.1% in SYNS.
Nitrogen harvest index of JKN2000 and SYNS increased by 3.2% and 3.7%(P<0.05) under (N+S) treatment, and ni-
trogen partial factor productivity increased by 14.9% and 19.4% (P<0.01). Sulfur fertilizer application significantly
increased the starch peak viscosity and breakdown of JKN2000, while the pasting characteristic values of SYNS de-
creased. The starch retrogradation enthalpy of JKN2000 and SYN5 decreased by 9.2% and 30.2% (P<0.01) under
(N+S) treatment, and retrogradation percentage decreased by 1.8% and 7.1% (P<0.01), respectively. The results
showed that sulfur fertilizer application not only increase the grain yield and nitrogen utilization efficiency of waxy
maize, but also effectively optimize the pasting and thermodynamic characteristics.
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Fig.1 Temperature, precipitation and sunlight hours during the growth period of maize
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Table 1  Effects of adding sulfur fertilizer application on yield and components of waxy maize at maturity
it A ab T fokcgokn)  BERIELCRD)  TORIEE(g) HiArR TR Wkt K
Variety Treatment (1) Grain number Kernel number 1 000-grain (%) (kg/hm®) (%)
Ear rows per row per ear weight Seed rate Grain yield ~ Harvest index
JKN2000 N 14a 36.8b 5145b 288.0 ¢ 84.7h 8890.5b 47.8 ab
N+S 14a 39.7 a 5553 a 306.7 a 852a 10220.1 a 492 a
SYNS N 14 a 26.8d 375.7d 272.9d 80.4 d 6151.94d 442 b
N+S 14 a 292 ¢ 408.3 ¢ 299.0 b 823 ¢ 73259¢ 46.9 ab
FiE fi / 840.9%* 17.2%% 1782.9%* 5832.0%%* 261.7+* 7.1%
ik B / 270.2%%* 100.1%%* 8 003.9%* 612.5%* 1241.9%%* 35
ni Ak 2 / 559 4% 33 152.9%%* 200.0%%* 2.8 0.4

TE N AR By BUEAR 77 5K 5 N+S A By B R AL 7 5 R BN o [R5 BELIS AN ) BER R AN TR it ol Ak 20 8] 22 S5 25 30 b 35 7K F- (P<

0.05); “* 7 3P FIRTE 0.05,0.01 K 20, FE L FFEF,

Note: N treatment was conventional fertilization, N+S treatment was sulfur fertilizer application under conventional fertilization. Different letters af-

ter the same column value indicate that the difference between treatments of the different variety reaches a significant level(P<0.05), * and

*## indicated significant differences at the 0.05 and 0.01 levels, respectively. The same below.
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Fig.2 Effects of adding sulfur fertilizer application on dry matter accumulation and distribution of waxy maize at maturity
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Fig.3 Effects of adding sulfur fertilizer application on nitrogen accumulation and distribution of waxy maize at maturity

24 REMAX 0.01), &L F ¥ kL A= 77 0% 43 3l B AR 8% (P<0.05)
5 N AL R HE (35 2), JKN2000  SYNS AU EUL 3K 3.8%(P<0.05), H.JKN2000 & 3 = F SYN5(P<0.01).
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Table 2 Effects of increasing sulfur fertilizer application on nitrogen use efficiency of waxy maize
T Ak £ A EEL HEFRAERCE (kg/kg) R A= 1
Variety Treatment (%) Nitrogen utilization efficiency (kg/kg)
Nitrogen harvest index for grain production Nitrogen partial factor productivity
JKN2000 N 57.8b 56.9a 39.5b
N+S 61.0a 489 b 454 a
SYNS N 498 ¢ 45.7 be 27.3d
N+S 535b 419¢ 32.6¢
FiE il Al 50.7%% 25.6%* 172.4%%
Ab B 10.0%* 10.9* 34, 1%
Rl Ak FE 0.1 1.4 0.1
I 7T Stem [ M Leaf [ | &M Husk [ | &%k Cob [0 F4i Grain
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Fig.4 Effects of adding sulfur fertilizer application on sulfur accumulation and distribution of waxy maize at maturity

0.01), N+S &b B i 25 A 8 5 i 43 3l 42 /&5 31.5%
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Table 3  Effects of adding sulfur fertilizer application on gelatinization characteristics of waxy maize at maturity

FREKKS  Waxy maize flour
fir ¥ it A e PR iR AE LRI AR BMERECC)
Variety Treatment (cP) (cP) (cP) (cP) (cP) Gelatinization
Peak viscosity  Trough viscosity Breakdown Final viscosity Setback temperature
JKN2000 N 1688.3 ¢ 1182.7d 505.7 ¢ 1455.7d 273.0d 76.9 ¢
N+S 1586.0d 13473 ¢ 238.7d 17773 ¢ 430.0 b 78.3b
SYN5 N 25727 a 1589.0a 983.7 a 1981.0a 392.0¢ 795 a
N+S 2158.7b 1457.7b 701.0b 1917.7b 460.0 a 79.1 ab
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ZiR3  Continued 3
FREKES  Waxy maize flour
fir it W PR T LRI WA MR
Variety Treatment (cP) (cP) (cP) (cP) (cP) Gelatinization
Peak viscosity  Trough viscosity Breakdown Final viscosity Setback temperature
FiH i 1 349.6%* 460.0% 1 624 4% 776.5%* 186.0%* 69. 1%
Ab 3 169.5% 1.9 555.1%* 116.9%* 424 2% 7.1%
ARl b HE 61.8%* 151.0%* 0.5 259.7%* 66.4%* 18.0%*
JEM  Starch
i 7 i e e HfRAE LA WA MR
Variety Treatment (cP) (cP) (cP) (cP) (cP) Gelatinization
Peak viscosity  Trough viscosity Breakdown Final viscosity Setback temperature
JKN2000 N 831.7d 347.7d 484.0d 420.0d 723 a 759b
N+S 1030.0 ¢ 419.0 ¢ 611.0¢ 487.0 ¢ 68.0 ab 75.7b
SYN5 N 1840.7 a 972.7 a 868.0 a 1035.0a 62.3b 784 a
N+S 1500.7 b 696.0 b 804.7 b 757.7b 61.7b 782 a
FAH fn 4 477 3 6 805.2% 1 360.0%* 8 247.3%* 14.6%* 65.7%%
Ab 41.0%* 352.7%* 16.5%* 465.1%* 1.4 0.5
s S 592.6%* 1 013.0%* 147.6%* 1 246.6%* 0.7 0.1
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Fig.5 Effects of adding sulfur fertilizer application on gelatinization characteristics of waxy maize at maturity
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Table 4  Effects of adding application of sulfur fertilizer on thermodynamic characteristics in mature waxy maize

i EAKHR  Waxy maize flour

i b
Vu;.jy Tliim WG REAREECC) WBEHRE(C)  ZYEEECC)  MERGE W%
AH,. T, T, T. AH,, R
JKN2000 N 8.5b 70.0 ¢ 755b 82.7 ab 3.1b 36.4a
N+S 75¢ 70.1 ¢ 757 b 822b 22d 29.6d
SYN5 N 9.0a 724D 71.5a 83.5a 32a 36.1b
N+S 8.2b 73.0a 77.6a 83.4a 2.6¢ 319¢
FIi b B 64.8%% 1219.0% 640.8%* 2475 82.9% 4.4
b 135.2%% 19.0% 1.7 2.6 679.1% 137.2:%
mn <A 3 1.8 6.9% 0.2 1.2 19.6% 7.5%
VEKS  Starch
hi Al A
Variety Treatment PIETE /) RIRIRE(C) WEMREECC) ZERECC)  mAEMEEIe B %)
AH,, T T, T. AH.,, R
JKN2000 N 127¢ 66.2 ¢ 71.5b 79.4b 59b 47.0a
N+S 121¢ 65.5d 71de 795b 54c 45.1ab
SYN5 N 155a 69.8 a 74.5a 8l.1a 6.8 a 44.1b
N+S 142D 69.1b 743 a 81.0a 52d 37.0c
FAH mi A 248.9%% 38521 3 145.1%% 111.0%+ 3710.0%% 108.4%%
b PR 35.6% 154.1%% 29,5 0.1 36 117.8% 70,75
Ak 2 5.5% 0.8 5.8% 0.8 9 780.2% 24 1%

“HPZRIRP<0.05; “**”Z7R P<0.01,
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Fig.6  Correlation between dry matter, nitrogen and sulfur accumulation and grain quality indexes
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