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Effects of sulfur application rate on sulfur utilization and
grain yield of summer maize in Guanzhong Plain
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Abstract: In order to study the effects of sulfur application rate on sulfur uptake and grain yield of summer maize in
Guanzhong Plain, a single factor (sulfur) field experiment was carried out with five sulfur application rates (0, 37.5,
75, 112.5 kg S*hm~2, and 150 kg S+ hm~?) during June, 2011 to October, 2011. Sulfur use efficiency and grain yield
of maize were analyzed. The results showed that the sulfur uptake rate of maize was improved along with the increase of
sulfur application rate, and it peaked at 288.4 ~378.6 g-hm~2-d~! at large bell stage. High sulfur application treat-
ments (112.5 kg S+hm™2 and 150 kg S-hm™?) significantly increased dry matter accumulation of maize at the end of
growing season. The grain yield of maize significantly increased under moderate sulfur application treatments (75 kg S-
hm~2 and 112.5 kg S*hm~?), but tended to decrease when sulfur application rate went up to 150 kg S+hm~2. The sul-
fur partial productivity and agronomic efficiency decreased with the increase of sulfur application rate, and the sulfur use
efficiency of maize in all treatments was below 5% . It was concluded that the response of summer maize to sulfur applica-
tion was remarkable, and 112.5 kg S*hm~? was the optimal sulfur application rate for summer maize under the experi-
mental condition.
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Fig.1 Weather condition in maize growing season (June, 2011 to October, 2011)
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Fig.2 Effects of sulfur application rate on dry matter accumulation in maize at different growth stages

TE: A BRI R FREELE P <0.05 KPR,

Note: Different letters in the same growing stages mean significant difference at P <0.05.
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Table 1  Effects of sulfur application rate on ear morphology and yield of maize
Tt K SN FERFEHE TR Pk Wk i
Sulfur rate Ear length Ear top length 1000-grain Maize yield Harvest index
/(kg $+hm™2) /em Jem weight/g /(kg-hm™?) /%
0 15.14a 1.28a 284.8a 5754 .8cd 46.0a
37.5 15.95a 1.02ab 292.6a 6269 .0bc 48.8a
75 15.96a 0.78ab 289.7a 6518 .4ab 49.6a
112.5 14.95a 0.57b 285.8a 7023.6a 44 .8ab
150 14.25a 0.63b 265.0a 5293.6d 32.9b

AR FREEAE P<0.05 KPR BE, T,

Note: Different letters in the same columns mean significant difference at P < 0.05. The same as below.
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Table 2 Effects of sulfur application rate on sulfur uptake rate in maize

T A YL e L ey
/(kg S+hm-2) Jointing stage Large bell stage Flowering stage Filling stage Mature stage
0 65.0c 313.6ab 41.6¢ 101.5b 36.1b
37.5 72.8b 317.8ab 38.1c 121.2ab 50.6a
75 79.4b 288.4b 62.0b 168.1a 50.9a
112.5 71.6b 378.6a 129.2a 165.2a 49.5a
150 106.3a 376.1a 123.2a 168.0a 51.2a
F3 HERKEXREXRTIEF M
Table 3 Effects of sulfur application rate on sulfur utilization in maize
e P R B ) BRI BT
Sulfur rate Sulfur uptake amount Sulfur partial productivity Sulfur use efficiency Sulfur agronomic efficiency
/(kg S*hm=?) /(kg S*hm~?) / (kg kg™") /% /(kg kg™")
0 10.6¢ — — —
37.5 11.6¢ 167.2a 2.7¢ 13.7a
75 13.1ab 86.9b 3.3b 10.2b
112.5 15.4a 62.4c 4.3a 11.3b
150 15.9a 35.3d 3.5b -3.1c
3 W mg-kg ™' A TIRR T A ZORES , BIILAE 37.5 ~
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