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Effects of straw returning combining with sulfur fertilizer on yield,
sulfur accumulation and distribution in spring maize
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Abstract: [Objective] To explore the effects of straw returning combining with sulfur fertilizer on the yield
and sulfur accumulation, distribution and transportation of spring maize, and provide theoretical bases for
exploring the accumulation and transportation laws of sulfur fertilizer in spring maize as well as rational
application of sulfur fertilizer. [Method] Two-factor split block design was used, the main plot was divided
into straw returning and no straw returning, the subplot was divided into sulfur fertilizer application and no
sulfur fertilizer, which formed five treatments of CK (no fertilizer), no straw returning and no sulfur fertilizer, no
straw returning and sulfur fertilizer, straw returning and no sulfur fertilizer, straw returning and sulfur fertilizer.

The effects of straw returning combining with sulfur fertilizer application on the accumulation, distribution and
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transportation of sulfur in spring maize were studied through the field experiment. [Result] Straw returning
combining with sulfur fertilizer had a certain degree of increasing the yield. The maize yield of straw returning
and sulfur fertilizer was 11.98% higher than that of straw returning and no sulfur fertilizer, and 20.34% higher
than that of no straw returning and no sulfur fertilizer. Straw returning combining with sulfur fertilizer could
significantly increase the accumulation of sulfur in spring maize. The sulfur accumulation amount of straw
returning and sulfur fertilizer was 13.37% higher than that of no straw returning and sulfur fertilizer, and 52.67%
higher than that of no straw returning and no sulfur fertilizer. Sulfur fertilizer application could increase the
accumulation of sulfur in plant organs. The sulfur accumulation amount of sulfur fertilizer application treatment
was averagely 36.07% higher than that of no sulfur fertilizer application treatment. The sulfur accumulation
amount in each organ generally behaved as grain > leaf > stem > ear. Compared with the treatment of no straw
returning and no sulfur fertilizer, total sulfur transport amount of straw returning and sulfur fertilizer treatment
increased by 74.54%, reaching the highest of 15.29 kg-hm™, and total contribution rate of sulfur transport
amount to grain increased by 17.27%. [ Conclusion] Straw returning combining with sulfur fertilizer can
promote the accumulation of sulfur in spring maize and the transportation of sulfur from vegetative organs to

grains, and ultimately improve the yield of spring maize.
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Table 1 Effects of straw returning and sulfur fertilizer application on yield and yield components of spring maize and

variance analysis

e TR é/g R 2 Fﬂ%{ 2 7 kg him ™) ir‘f%é/%
1000-grain Kernel (kg-hm™) L Yield
Treatment . . Yield increase .
weight number Yield increase rate
CK 319.40d 379.76¢ 8 256.63d
AEFFAN S AN AR 329.10cd 467.12d 10 523.02¢ 2 266.40c 27.45¢
No straw returning and no sulfur fertilizer
FEFFANIE H e i 343.64b 482.20c 11 754.10b 3497.47b 42.36b
No straw returning and sulfur fertilizer
FeATIE FH AN TR 336.10bc 505.72b 11 307.95b 3051.32b 36.96b
Straw returning and no sulfur fertilizer
FEAT I FH e 367.70a 549.10a 12 663.11a 4 406.48a 53.37a
Straw and sulfur fertilizer
FEFFE H 10.036* 407.163* 30.571%
Straw returning
e 22.156% 125.020* 71.261%*
Sulfur fertilizer application
FEAT I H < iR 3.027 29.298* 0.164

Straw returning x sulfur fertilizer application

1) A2 %36 RR DB FHEEFRAERAEP <0.05KTF £257F 8%, “*” £ TEP<0.05KF % 2 F(Duncan’s %)

1) Different lowercase letters in the same column indicate significant differences at P < 0.05 level among different treatments,

“yn

indicates significant effect at P<0.05 level (Duncan’s method)
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CK: No fertilizer, WO: No straw returning and no sulfur fertilizer, JO:
Straw returning and no sulfur fertilizer, WS: No straw returning and sulfur
fertilizer, JS: Straw returning and sulfur fertilizer; Different lowercase letters
in the line chart at full ripening stage indicate significant differences among
different treatments (P<0.05, Duncan’s method)
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Fig.1 Accumulation amount of sulfur in spring maize at
different growth stages
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CK: No fertilizer, WO: No straw returning and no sulfur fertilizer, JO:
Straw returning and no sulfur fertilizer, WS: No straw returning and sulfur
fertilizer, JS: Straw returning and sulfur fertilizer; Different lowercase letters
on the columns of the same growth stage indicate significant differences at
P<0.05 level among different treatments (Duncan’s method)
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Fig.2 Dynamic changes of sulfur accumulation in spring
maize at different growth stages
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Fig. 3 Sulfur accumulation amount in each organ of spring maize
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Table 2 Effects of straw returning and sulfur fertilizer application on sulfur transport characteristics of spring maize at
mature stage

Ab3f 32 /:/(kg-hm *) Transport amount 38 % /% Transport rate X FFRL TTHR Z/% Contribution rate to grain

Treatment Z5#f Stem M}y Leaf & Fl Total Z5#F Stem W7 Leaf 51 Total — Z5#F Stem M F Leaf & Total
CK 2.60e 2.84c¢ 5.44¢ 62.72¢ 59.78a 61.25a 25.94c 28.38a 54.32b
WO 5.82d 2.94c¢ 8.76d 70.32b 51.29a 60.80a 36.47b 18.47b 54.94b
JO 6.68c 3.78¢ 10.46¢ 73.26a 53.99a 63.62a 36.90ab 20.87ab 57.77ab
WS 7.72b 5.04b 12.77b 69.47b 58.58a 64.02a 35.70b 23.33ab 59.03ab
JS 9.06a 6.23a 15.29a 69.61b 59.58a 64.60a 38.18a 26.25a 64.43a

1) CK: RAAEATIE, WO: AT RE W\ R, JO: RATEEREH, WS: BATRE WA, JS: BATIE @ E; F 7] KGR
Bl NB /& T A2 R £ 3 % (P <0.05, Duncan’s %),

1) CK: No fertilizer, WO: No straw returning and no sulfur fertilizer, JO: Straw returning and no sulfur fertilizer, WS: No straw
returning and sulfur fertilizer, JS: Straw returning and sulfur fertilizer; Different lowercase letters in the same column indicate

significant differences among different treatments (P < 0.05, Duncan’s method)
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