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Effects of application of granular straw with different ingredients
on available plant nutrients in soil and wheat growth

FAN Ting', LIU Na', ZHANG Xia', ZHANG Yulin'?, WANG Xudong', YU Jian’
(1. Key Laboratory of Plant Nutrition and the Agri-Environment in Northwest China, Ministry of Agriculture,
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Abstract; In the northwest of China, as the temperature is low, the straw returning to the field is slow in de-
composition rate, nutrient circulation, and nutrition utilization rate. The crop emergence is also affected by straw,
so the straw returning rate is low. To solve the above problems, straw granules were made of wheat straw, combined
with sulfur powder ( as nutrient activator) and biochar (as nutrient adsorbent) as exogenous materials. The mass ra-
tios of sulfur powder were 3% (WS3), 5% (WS5), and 10% ( WS10) ; the mass ratios of biochar were 5%
(WC5), 10% (WC10), 15% (WC15), straw granule ( WK) , chopped straw (W, W6) , and no straw returning
(CK) were used as control. A pot experiment was carried out to explore the effects of straw treatment granules on

available crop nutrients in soil and wheat growth. The results showed that compared with crop straw, straw granules

I #5 H 8. 2020-04-16 f& 8] B #A :2020-10-10
HETH . Peris - M ia H S = T4 (2018-7ZD08 ) ; B K & AW & 7RI H (2018 YFD0200405) 5 E K [ SRRl 24 5 4 5 4R 0 H
(41601324)

PEE B TURE(1996-) , 5, NS 13 22 880 A BB 9 A, 98 5 1) 0 H 412 4345 3, E-mail : fanting0822@ 126.com
BIEEE: TR (1965-) , 5, Z#% , A S0, FENF IS HEAEDFR . E-mail : wangxudong01@ 126.com
SKEM(1984-) T BIEEZ A A 0, F N TR BT ST, E-mail : yulinzhangbest@ 126.com



55 6 1] U EESE N [R] EORHSURLRS R I T AR 43 Mo/ N2 HE A S ) 85

significantly improved the available nutrients in soil, the biomass of wheat and the total N, P, and K content of the
plant, and the straw granules added with sulfur or biochar significantly improved the nutrient availability in soil.
(1) WS3 treatment had the highest nitrate (NO,—-N), which was 14.44% higher than W treatment did; WCS5
treatment had the highest NH,-N content, which was 40.93% higher than W treatment; WS10 treatment had the
highest available P content, which was 23.42% higher than W treatment; WCS5 treatment had the highest available
K content, which was 9.05% higher than W treatment ( P<0.05). (2) WS5 treatment had the highest biomass,
29.61% higher than WK treatment; WS10 treatment had the highest total N content, 11.44% higher than WK treat-
ment; WS10 treatment had the highest total P content, 21.82% higher than WK treatment; WC15 treatment had
the highest total K content, 12.53% higher than WK treatment ( P<0.05). To sum up, this study found that straw

granules returning had great potential in the northwest of China to achieve straw returning and nutrient cycling, and

maintain soil fertility.

Keywords: straw granule; sulfur powder; biochar; wheat; soil nutrient
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Table 1  Different straw treatments and their basic properties
fb Sb BTy HEFR % g FEFFFR43 8 & Availability nutrient in straw
Treatment Treatment method Bulk density/ (g + em™) C/ % N/ % P/ % K/ %
CK TREFT No straw 0 0 0 0 0
W BHEREFT Chopped straw 123 47.50 1.43 0.13 1.66
W6 BFEAEFF Chopped straw 123 47.50 1.43 0.13 1.66
WK FEATIRL Straw granule 782 49.60 1.44 0.13 1.58
B ¢ 4 s
Ws3 ﬂﬁbu 3% (R AURL 773 47.08 1.48 0.12 1.60
Adding 3% sulfur straw granule
TN 5% B BB A AT k7
WSs I 5% WY BB P 785 46.29 1.47 0.12 1.56
Adding 5% sulfur straw granule
3 ot T
WS10 P—ﬁjm 10% W BB R F TR 779 45.95 1.46 0.09 1.46
Adding 10% sulfur straw granule
TN 590 B4 A= ) B R FEA0RL
WES Adding 5% biochar straw granule 783 48.50 1.46 0.14 1.83
} K ) R TR
WC10 @%j]ﬂ IO%EJi%mhﬂ:%ﬁ*ﬂ‘ 765 47.65 1.48 0.12 1.88
Adding 10% biochar straw granule
B ¢ b ot g
WC15 U 5% Y 200 BRG RFASURL 732 49.29 1.50 0.12 1.96

Adding 15% biochar straw granule

T W ALHR AT R 12 g 75 AT, W6 WK \WS3 WS5 ,WS10,WC5 , WC10,WC15 ZbFE g 4E28 I Lt 24 o #6577,
Note: W 12 g straw per kg of soil; W6, WK, WS3, WS5, WS10, WC5, WC10, WC15: 24 g straw per kg of soil.
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Fig.2  Ammonium N content of soil in different treatments
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Fig.3 Available P content of soil in different treatments
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Fig.4  Available K content of soil in different treatments
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