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Effect of Microbial Inoculants for Straw Decomposing on Soil Microorganisms and the Nutrients

YU Jian—guang, CHANG Zhi-zhou, HUANG Hong-ying, YE Xiao—mei, MA Yan, QIAN Yu-ting

(Institute of Agricultural Resource and Environmental Sciences, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)
Abstract; Crop straw returning to field is an important way in the maintenance of agro—ecosystem since it could enhance soil fertility and im—
prove soil structure. In wheat—rice rotation region, microbial inoculants for straw decomposing, which could accelerate straw decomposition
and mitigate short—term disadvantage, usually is adopted as an important agricultural measure after crop harvest. We obtained a microbial a—
gent from natural condition and got the inoculants culture. A pot experiment was conducted with different utilization methods of the inoculants
for the purpose of assessing its effects on straw decomposition, microbial community and nutrient in wheat straw—incorporation soils. Four
application methods of inoculants were established as follows: inoculants(1), inoculants plus glucose (IC), inoculants plus urine(IN), inocu—
lants plus urine and glucose(INC). In this research, average well color development(AWCD )and soil microbial diversity were determined by
Biolog Fco micro—plate technique, microbial populations of soil were estimated by plate count method, and soil basal respiration (BR )by
titration. Metabolize quotient(gCQ,), was calculated consequently. Soil chemical and physical properties were determined by conventional
methods. The results indicated that the soil microbial community structure and activities were obviously influenced by microbial inoculants
with all application methods. The values of AW CD, Shannon—Wiener diversity index(H ), and species richness (S increased. Meanwhile, an
early—stage increase of the soil bacterial and fungal populations was observed in soils treated with inoculants. In the co—application of micro—
bial inoculants and urea, soil BR and gCQO, were significantly decreased (P<0.05), and the decomposition rates of wheat straw in soils were in—
creased in the microbial inoculants application. The contents of soil total phosphorous, available phosphorous and available potassium were
increased separately with different application methods of microbial inoculants after ninety days, and the increment were significant( P<0.05)
under the co—application of microbial inoculants and urea. The inoculants were helpful to increase soil microbial activity and diversity and to
amend soil nutrient property in straw—incorporated soils.
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Table 1 Changes of microbial numbers in soils as influenced by microbial inoculants

4N (Bacteria)/x107 cfu-g™

HEH (Fungi )/x10* cfu-g™

JHZR 8 (Actinomycete )/x10° cfu-g™

AbB
30d 60 d 90 d 30d 60 d 90 d 30d 60 d 90 d
CK 429(1.14)b  4.47(0.80)a 3.04(1.12)bc 2.02(1.21)c  0.28(0.09)c 2.19(0.78)a 7.45(2.78)a 2.58(0.46)b 7.66(1.25)a
I 3.35(0.80)b  3.89(0.85)a 3.24(1.06)b 3.55(0.95)bc 1.14(0.13)a 0.41(0.10)b 6.91(1.47)a 4.34(1.00)ab 8.40(0.14)a
IC 5.50(1.51)b  2.82(0.13)a 1.82(0.62)bc 5.12(1.52)abe 0.53(0.15)be 0.60(0.31)b  4.52(0.73)a 3.22(0.35)ab 3.30(1.03)c
IN 6.34(2.02)b  4.29(0.94)a 2.00(1.27)c 8.55(244)a 0.90(034)ab 2.34(0.78)a 6.91(1.68)a 5.08(1.65)a 2.83(0.76)c
INC 10.08(1.18)a 4.32(1.22)a  5.28(0.41)a 6.77(0.75)ab 0.71(0.07)abc 1.56(0.54)ab 6.63(1.15)a 5.16(1.47)a 5.80(0.25)b

P E AR EE (n=3),, FFI AR FRE 2 R AL PHE] 22 7 5 3 (P<0.05), T, Numbers are means of three replicates with one deviation in paren—

theses. In each row, values followed by different letters are significantly different at P<0.05 using Duncan’ test, the same below.
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Table 2 Changes of soil microbial biomass carbon and nitrogen as influenced by microbial inoculants

WE YRR (MBC ) /mg - kg™
e AR (MBC)/mg kg

e YR A (MBN )/mg- kg™

Wk YrE kA . (MBC/MBN)

30d 60 d 90 d 30d

60 d 90 d 30d 60 d 90d

CK 357.39(70.61)a 890.98(29.72)a 865.26(20.17)bc 52.25(22.24)b 203.35(20.77)b 108.87(9.72)a 6.87(0.34)a 4.42(0.59)a 8.00(0.85)a
I 315.82(48.61)a 1 020.56(101.83)a 817.80(11.88)c 81.28(12.76)ab 209.67(23.43)b 121.54(11.45)a 3.89(0.01)b 4.87(0.06)a 6.90(0.55)a
IC 352.83(5.08)a 915.42(105.26)a 923.95(39.36)ab 58.87(3.43)b 192.87(24.30)b 113.30(16.96)a 6.00(0.26)a 4.76(0.33)a 7.34(0.02)a

IN 357.65(8.07)a 894.71(36.09)a
INC 382.66(76.00)a 977.77(72.91)a

900.99(50.15)b 122.71(0.43)a 265.10(7.06)a 147.16(40.01)a 3.08(0.30)b 3.38(0.22)b 6.46(1.91)a
988.08(45.72)a 114.17(28.37)a 291.16(11.18)a 140.00(21.06)a 3.53(1.31)b 3.63(0.41)b 7.17(1.18)a
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Table 3 Changes of soil basil respiration and microbial respiration quotient as influenced by microbial inoculants

FERBSEI (BR )/mg CO,~C-kg!-d?!

'fﬁigﬁﬁ( q COy)/ wg CO~C- mgilcmic *h?!

30d 60 d 90d 30d 60 d 90d
CK 69.35(0.78 )a 108.41(12.42)a 61.61(9.35)a 7.29(0.11)b 5.08(0.74)a 2.96(0.42)a
1 75.65(6.07)a 103.18(4.55)a 68.70(2.33)a 8.25(0.69)ab 4.23(0.31)abc 3.50(0.11)a
1C 77.23(4.33)a 102.41(0.53)a 67.22(12.58)a 8.90(0.58)a 4.70(0.55)ab 3.22(0.42)a
IN 59.87(5.01)b 80.29(4.65)b 40.02(4.47)b 7.65(1.08)ab 3.75(0.31)be 1.85(0.11)b
INC 55.87(0.70)b 82.06(0.46)b 43.43(3.95)b 7.07(0.54)b 3.41(0.28)c 1.70(0.09)b
[ 20 07 r
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Figure 1 Dynamic of average well color density of Biolog under different treatments
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Figure 3 Changes of straw residual rate in soils as influenced by

microbial inoculants
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Table 4 Changes of soil microbial community diversity index as influenced by microbial inoculants

e Shannon ZHFHHIER(H) FEHEG)
304 60 d 90 d 304 60 d 90 d
CK 3.00(0.06)b 2.90(0.12 Je 2.33(0.07)c 29(1)a 24(3)b 21(2)b
1 3.11(0.04)a 3.11(0.03)a 2.96(0.01)a 30(1)a 29(2)a 26(1)a
IC 3.15(0.01)a 3.15(0.02)a 3.17(0.01)a 30(2)a 31(0)a 29(2)a
IN 3.02(0.03)b 2.95(0.04)be 2.62(0.12)b 29(1)a 31(0)a 26(2)a
INC 3.15(0.05)a 3.05(0.02)ab 2.39(0.15)be 30(1)a 30(1)a 23(2)b




568 TEOCE FAT BRI B B

201043 H

RS EHERNELIRRSSETL

Table 5 Nutrient content in soils as influenced by microbial inoculants

AhFE BHER(SOC)/g-kg? 2R (TN)/g-kg?  £BE(TP)/g kg™ MMFR(Avail N)/mg-kg? A HE(Avail P)/mg-kg?  HAHP (Avail K)/mg-kg?

CK 20.24( 0.60)a 2.08(0.05)b 1.71(0.13)c

I 19.93(0.94)a 2.03(0.08)b 1.79(0.10)be
1IC 19.92(0.41)a 2.04(0.01)b 1.97(0.05)ab
IN 19.68(0.59)a 2.25(0.01)a 1.90(0.04)ab
INC 19.73(0.52)a 2.20(0.01)a 1.98(0.01)a

236.95(5.48)b 17.26(0.23)c 270.25(2.76)b
248.25(12.27)b 18.95(0.35)b 272.23(3.71)b
247.45(11.38)b 18.47(0.17)b 266.44(8.84)b
284.10(6.93 )a 20.68(0.86 )a 292.59(8.06 )a
275.45(9.40)a 20.95(1.26)a 285.94(2.47 )a
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