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Effect of sulfur on nitrogen/sulfur uptake/distribution and yield of maize

CAO Dianyun, WANG Hongwei", XU Xiaoxu
(Special Maize Institute, Shenyang Agricultural University, Shenyang 110866, China)

Abstract: For an in-depth understanding of the effects of sulfur on crop yield improvement, a field experiment was conducted
to determine the effects of sulfur application on the absorption and distribution of both nitrogen and sulfur in the
‘Zhengdang-958” maize cultivar. To that end, a single factor randomized block design was set up in the experiment with five
levels of sulfur — 0 kg-hm™, 40 kg-hm™, 80 kg-hm™, 120 kg-hm™ and 160 kg-hm™. The results showed that the application of
sulfur increased the yield of maize within the range of 7.0%—18.1%. When the application of sulfur was 80 kg-hm™, the yield
of maize reached the highest level (12 978.30 kg-hm™). Also dry matter accumulation in maize increased significantly through
the application of sulfur, with the peak value under 80 kg-hm 2 at all growth stage except for the big trumpet stage. Dry matter
accumulation in leaf, leaf sheath and grain weight were also the highest in 80 kg-hm™ sulfur treatment among different sulfur
application levels at the mature stage. However, the dry matter accumulation in maize stem, bract and cob were the maximum
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under sulfur application level of 40 kg-hm™. Sulfur absorption and accumulation in maize was the maximum at each growth
period under sulfur dose of 80 kg-hm™, which was significantly higher than that under sulfur dose of 0 kg-hm 2. Sulfur content
in maize leaf increased with increasing sulfur application level. The sulfur accumulation in corn stalk, bract and cob were
highest under sulfur application level of 40 kg-hm™ whereas those in maize leaf sheath and grain were highest under sulfur
application level of 80 kg-hm™. Nitrogen accumulation in maize was highest from jointing to the silking stage when sulfur
dose was 120 kg-hm™. But at maize grain-filling and maturity stages, the nitrogen accumulation reached the peak points under
40 kg-hm™ and 80 kg-hm™ levels application, respectively. Sulfur partial productivity and use productivity decreased with
increasing sulfur application level. When sulfur dose was 40 kg-hm™, sulfur partial productivity and use productivity reached
the highest values. The agronomic efficiency of sulfur was largest under sulfur dose of 80 kg-hm™. Sulfur accumulation was
positively correlated with nitrogen accumulation. In conclusion, fertilization using sulfur (at 40-120 kg-hm™2) had high yield
and fertilizer use efficiency. All in all, sulfur application was critical for nitrogen and sulfur uptake, distribution and use
efficiency of maize. The overall effect was best under sulfur application level of 80 kg-hm™.

Keywords: Maize; Sulfur fertilizer; Nitrogen; Accumulation amount; Absorption intensity; Use efficiency; Yield
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Table 1 Effect of sulfur application amount on shoot dry matter accumulation and redistribution of maize
at different growth stages kg-hm™

Maturity stage

Jointing  Large bell Flowering Filling

Treatment
stage stage stage stage

Blade Sheath Stem Husk  Spike-stalk Grain Total

3172.50+ 607555+ 1147580+ 19 575.75+ 2903.50+ 2 700.75+ 3 375.85+ 1350.75+ 1350.85= 9268.85+ 21 127.55+
93.73b 48.23¢ 881.75¢ 997.23a 110.26¢c  115.35¢ 81.25¢ 132.86a 73.35¢ 182.35d 345.55b
3375.15+ 5400.45+ 13 500.75+ 20250.85+ 2497.25+ 3240.85+ 45225+ 1147.85+ 1822.55+ 9305.55+ 23 355.65+

SO

S1 188.20a 146.42d 321.60b 875.66a 67.35¢ 125.35b 110.88a 24.55a 83.25a 128.85¢cd 768.95ab
$2 337550+ 675035+ 14850.55+ 20250.90+ 3 105.45+ 3462.95+ 405095+ 114750+ 1620.33+ 12202.66+ 24495.65+
48.23a 140.65b 324.65a 345.45a 140.23b 87.95a 73.45b 49.85a 104.45b 235.25a 953.25a
$3 3375.50+ 7425.68+ 1282590+ 20250.45+ 2 835.65+ 2345.55+ 3 847.55+ 1147.75+ 1687.58+ 11624.45+ 23220.24+
312.12a 207.55a 132.32b 652.25a 133.45d  117.25d 78.55¢ 32.56a 98.35ab 235.78ab 1 870.85ab
S4 337555+ 6075.50+ 9450.45+ 16200.75+ 3 712.45+ 2236.75+ 3577.50+ 101250+ 1080.85+ 10360.45+ 22410.55+

90.12a 159.05¢ 112.85d 235.58b 133.45a  90.56d 77.50d 111.05a 43.55d 135.65bc 689.55b

S0: 0 kg(S)hm™; S1: 40 kg(S)-hm™2; S2: 80 kg(S)-hm%; S3: 120 kg(S)-hm™; S4: 160 kg(S)-hm™> (P<0.05)
Different letters within the same column indicate significant differences at P < 0.05 level.

x2 FEAENMERTEEEREM EAMERSTRESHZM

Table 2  Effect of sulfur application amount on shoot sulfur accumulation of maize at different growth stages kg-hm™

Maturity stage

Jointing  Large bell Flowering Filling

Treatment
stage stage stage stage

Blade Sheath Stem Husk Spike-stalk Grain Total

S0 9.77+0.08d 11.804+0.17b 15.514+0.12¢ 17.64+0.28d 3.97+0.05¢ 2.35+0.07b 1.70+0.03¢ 0.86+0.02b 0.65+0.01c  8.93+0.09d 19.89+0.24c
S1 11.24+0.22¢ 11.9240.63b 19.314+0.75b 23.32+1.04b 4.93+0.07c 2.28+0.03b 3.08+0.04c 0.67+0.01c 0.82+0.03a 12.55+0.14b 25.70+0.09a
S2 14.7340.51a 15.3340.29a 22.06+0.76a 27.284+0.92a 4.53+0.08d 3.40+0.02a 4.39+0.05a 1.37+0.12a 0.68+0.04b 15.23+0.12a 28.46+0.10a
S3 13.1240.31b 14.72+0.49a 16.27+0.35¢ 22.45+0.36b 5.41+0.12b 1.56+0.09d 2.56+0.29d 0.85+0.01b 0.70+0.03b 12.77+0.22b 22.80+1.02b
S4 8.53+0.09¢ 8.78+0.57c 11.92+0.38d20.86+0.23c 6.42+0.14a 1.8440.10c 2.68+0.07b 0.76+0.03bc 0.42+0.01d 10.66+0.08c 21.92+0.43bc

S0: 0 kg(S)-hm™; S1: 40 kg(S)-hm™; S2: 80 kg(S)-hm™; S3: 120 kg(S)-hm™; S4: 160 kg(S)-hm™> (P<0.05)
Different letters within the same column indicate significant differences at P < 0.05 level.

®3 WIEAEXERTREEE TR LR E R

Table 3  Effect of sulfur application amount on sulfur uptake rate of maize at different growth stages  g-hm2-d”™’

Treatment Jointing stage Large bell stage Flowering stage Filling stage Maturity stage

SO 191.57+£32.92¢d 173.55+2.11¢ 172.35+16.78¢ 189.52+3.31¢ 170.76+1.51d

S1 220.46+9.40bc 175.40+5.54¢ 214.57+0.94b 213.94+12.95b 191.76+5.87b

S2 288.84+13.12a 225.57+0.84a 245.10+6.90a 237.89+7.63a 212.44+5.23a

S3 257.16+36.60ab 216.47+£9.22b 225.84+9.05b 206.00+13.59b 180.11+6.48¢

S4 167.32+1.15d 158.98+2.02d 132.52+2.02d 191.39+5.53¢ 163.59+6.14d
S0: 0 kg(S)hm™; S1: 40 kg(S)-hm™2; S2: 80 kg(S)-hm%; S3: 120 kg(S)-hm™; S4: 160 kg(S)-hm™> (P<0.05)

Different letters within the same column indicate significant differences at P < 0.05 level.

x4 MEAEXNERTREERGN LHEKESEREENZN

Table 4 Effect of sulfur application amount on shoot nitrogen accumulation of maize at different growth stages ~ kg-hm™

Maturity stage

Treatment Jointing Large bell Flowering Filling

stage stage stage stage Blade Sheath Stem Husk  Spike-stalk Grain kernel  Total
S0 81.67+ 81.68+ 137.73=  189.00+ 2835+  12.35+  12.65+ 3.73% 4.62+ 153.15+  217.75+
1.77b 2.33c¢ 2.15d 3.78b  2.35b 1.83bc  0.18¢c  0.19d 0.24bc 1.43¢ 12.63¢
s1 59.40+ 128.25+ 164.70+  229.50+ 3038+  18.75+  18.50+ 3.73% 6.02+ 175.05+  263.25+
1.45d 2.25a 5.54b 3.93a 1.63b 1.87b 1752 0.18d 0.19a 8.50b 10.13b
$ 89.78+ 102.60+ 189.55+ 22545+ 41.18+  25.65+  19.55+  4.83% 4.69+ 22480+  309.70+
2.78a 6.45b 9.77a 5.92a 1.82a 0.68a 0.75a  0.24b 0.11c 10.21a 11.35a
$3 91.80+ 13433+ 189.85+  191.03+ 29.03+ 890+  13.72+ 537+ 5.00+ 175.45¢  255.40%
1.22a 6.33a 8.23a 23.65b  1.98b 0.55d 1.15b 0.17a 0.09b 3.89b 9.73b
s4 74.95+ 102.60+ 14378+  189.67+ 38.48+  12.95+ 1334+  4.14x 2.87+ 12533+ 201.75+
1.08¢ 5.40b 1.46¢ 16.85b  1.53a 1.48cd  0.50c  0.18¢c 0.17d 8.35d 14.12¢
S0: 0 kg(S)-hm™; S1: 40 kg(S)-hm™; S2: 80 kg(S)-hm™; S3: 120 kg(S)-hm™; S4: 160 kg(S)-hm™ (P<0.05)

Different letters within the same column indicate significant differences at P < 0.05 level.
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Table 5 Effect of sulfur application amount on nitrogen uptake rate in maize at different growth stages kghm2-d™"

Treatment Jointing stage Large bell stage Flowering stage Filling stage Maturity stage
S0 1.60+0.02b 1.2+0.09d 1.53+£0.03¢ 1.74+0.06¢ 1.64+0.06¢
S1 1.59+0.01b 1.51+0.04¢ 1.83+0.04c 1.91£0.06b 1.89+0.03b
S2 1.76+0.23ab 1.89+0.01b 2.10+0.02a 2.06+0.02a 2.23+0.01a
S3 1.81£0.10a 1.97+0.06a 2.10+0.13a 1.75+0.01c 1.83+0.06b
S4 0.97+£0.07¢ 1.514£0.03¢ 1.60+0.06¢ 1.74+0.09¢ 1.53+0.02d

S0: 0 kg(S)-hm™2; S1: 40 kg(S)-hm™; S2: 80 kg(S)-hm™; S3: 120 kg(S)-hm™?; S4: 160 kg(S)-hm™
within the same column indicate significant differences at P < 0.05 level.
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Table 6 Effect of sulfur application amount on yield and sulfur utilization in maize
Yield Sulfur partial productivity Sulfur use productivity Sulfur agronomic efficiency
Treatment (kg'hm ) (keke ) (%) (kgke )
S0 10 989.1+19.24 ¢ — — —
S1 11 756.9+18.23bc 293.92+32.32a 27.1+1.01a 19.247.79ab
S2 12 978.3+41.21a 162.23+8.52b 16.9£0.81b 24.86+0.79a
S3 12 400.1+20.14ab 103.33+3.29¢ 6.7+0.92¢ 11.76+1.80bc
S4 12 228.7+23.12ab 103.34+4.67¢ 4.5+0.33d 7.74+1.60c
N N 29.92%~54.64% ,
3 HFit5ihe 5
4 ,
( )
[20]
[15-16]
[17]
, , 80 kg-hm™? |
IO%NZS%[Ig_lg] [20]
13.3 mgkg™' ,
) ) 80
37.5~112.5 kghm? kg'hm™ |
8.94%~22.05%, 150 kg-hm™ | ,
16.27 mgkg™, s
, 7.0%~18.1% >
80 kghm™? | , ;
12 978.3 kg-hm™, , ,
[5] [24]
[21]
[22] N S
[23] [25-26] [27]
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