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F 1 3 M 18 A9 RFR B = FANL A 4B X
Table 1 Bulk densities and particle size distributions of three tested soils
(g/kg)
<0.002 mm 0.002 ~ 0.02 mm 0.02 ~2 mm (g/em’)
45.9 95.0 859.1 1.36
145.2 208.4 646.5 1.28
390.2 542.3 67.5 1.13
2 3FEMTIEMERLFHER
Table 2 Soil pH and nutrient contents of three tested soils
pH
(g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
9.14 5.47 0.31 0.81 12.96 4.39 1.66 17.84
9.10 9.79 0.56 1.02 12.68 7.39 5.00 20.98
9.11 14.08 0.87 1.04 15.97 9.30 1.77 10.55
1.2 Bligh and Dyer 4
2012 10 12:0 i12:0 14:0
9 3 i14:0 15:0 i15:0 al5:0 1i16:0 16:1w7¢c 17:0
i17:0 al7:0 cyl17:0 18:1w7¢c cy19:0 [18-20)
2 200 18:206,9¢  18:3m6¢ (6,9,12) 2122] 1Mel8:0
14 cm x 12.5 cm 80°C 10Mel7:0 10Mel6:0 (231 §13:0 114:0
15 g (<5 mm) 2012 §15:0 al5:0 i16:0 i17:0 al7:0
1210 20 ecm 18:109¢ 16:1w7c 17:108c cyl7:0 cyl9:0m8c
2013 6 1 18:1w7¢c 18:1w5c [24-26]
1.4
LSD (P<0.05) PLFA
—20°C PLFA (PCA) SPSS16.0
Excel
1.3
2
) 2.1
pH pH (r:25 ) 1.1
- 50.94% ~ 54.06%
> mol/L KCl 51.46% ~ 53.50%
( 1) Yadvinder @7
0.5 mol/L pH 8.5 NaHCOs
1 mol/L -
[28-29]
[15]
[15]
[3]
(%)=[( - )

1100

(PLFA)

IH [30]
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Fig. 1 Percentages of straw decomposition after half a year
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Table 3 Contents of nutrients in residual straws after half-year decomposition as compared with original straw

(g/kg) (g/kg) (g/kg) (g/kg) C/N

413.20 +3.61 ab 10.77 £0.09 b 0.58+0.03 ¢ 29.49 +0.50 a 38.37+0.58a
397.09 + 14.16 b 10.74+£0.22b 0.88+0.07 b 0.36+0.05b 37.00+1.70 a
431.02+7.20a 13.11+£1.12 ab 1.12+0.11a 0.54+0.22b 34.04+2.66 a
414.59 +10.90 ab 13.92+081a 1.13+0.04 a 0.67%0.11b 35.57+6.50 a
45041+ 1.58a 10.64 +0.64 b 0.96 +0.07 b 11.93+ 024 a 4233+293a
4374741381 a 14.76 + 1.44 ab 1.49+0.01a 0.74+0.18b 3046+ 4.22a
44348 +3.49 a 15.13 £0.27 ab 1.31+0.27 ab 0.56+0.03b 37.29+8.03a
45136+ 4.54a 15.82+0.11a 1.77+0.07 a 0.68+0.03b 28.54+0.47 a

+ (P <0.05)

[36] [37] [31]

32]
133 _
(341 (  3) Gupta
Ladhal®

[35]
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2.2 G'/G F/B
2.2.1 PLFA (PLFA)
PLFA
PLFA
[39-41]
4 / ((cy17:0+cy19:0)/
PLFA (16:1w7c +18:1w7c))
[44]
/ (P < 0.05)
(G'/GY) (P<0.01)
/' (F/B)
[42-43]
x4 TEBEHXNERFEF PLFA & 2RI (ng/g)
Table 4 Concentrations of PLFAs in the litter bags as influenced by soil texture
87.96 £ 8.61 a 16.92+1.87a 4434 +4.48 a 2830+7.36a 1.83+£031¢c
118.50 +£32.45a 2290+ 6.41 a 61.94 +19.67 a 23.10+6.27 a 6.02+1.16a
14334 £43.47 a 28.19+10.95a 71.26 £ 26.65 a 43.07 £ 10.16 a 439+ 1.25ab
94.70 £9.57 a 21.14+2.46 a 42.79+3.27a 2696 +5.50a 245+0.46a
72.53+£11.10 a 1021+ 1.72 a 33.14+6.01 a 26.85+6.74a 1.54+034a
114.74 +21.20 a 2459 +4.52 a 52.17£14.57 a 32,78 £ 8.54 a 1.92+0.61 a
PLFAs / / /
118.09 + 14.02 a 0.382+0.013 a 0.320 £ 0.071 a 0.353 £ 0.047 a
145.62 £40.82 a 0.370 £ 0.033 a 0.196 £ 0.002 a 0.407 £ 0.002 a
190.80 £ 54.25 a 0.396 + 0.067 a 0.313£0.021 a 0.314 + 0.066 a
124.11 £ 14.24 a 0.494 £ 0.038 a 0.281 £ 0.039 a 0.639 £ 0.096 a
100.92 £ 18.12 a 0.308 £ 0.053 a 0.359+0.037 a 0.548 £ 0.013 a
149.44 £30.32 a 0.471 £ 0.068 a 0.277 £0.024 a 0.519+£0.026 a
(116.60 pg/g)
(93.99 pg/g)( 4) C/N
C/N 3] C/N
[46]
[53]
[47-49] C/N
(501 C/N
20~25 11
C/N 2.2.2
(51-52] (PCA) 2 3
C/N 20~25:1
1(PC1) 2(PC2)
C/N 25.3% 14.5% 39.8%
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Fig. 2 Principle components analysis of PLFA profiles of
microbial communities in litter bags
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Effects of Different Soil Textures on Decomposition of Straw
and Its Microbial Mechanism

YANG Jun"?, CHEN Xiao-min'", ZHAO Bing-zi*", ZHANG Jia-bao’

(1 College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China;
2 State Experimental Station of Agro-Ecosystem in Fengqiu, State Key Laboratory of Soil and Sustainable Agriculture
(Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China)

Abstract: Plot experiment was conducted to study the effects of soil textures (sand, loam and clay) on the straw
decomposition using litter bag method and the microbial components using phospholipid fatty acid (PLFA) method at Fengqiu
Ecological Experimental Station of Chinese Academy of Sciences. The results showed that the decomposition rate of straw was
not significantly affected by the soil texture. Total C content of the residual straw was similar to the original straw, indicating that
total C content of straw scaled down during the decomposition. N and P contents the residual straw increased significantly,
especially in the loam and clay soils. Total K content of wheat and maize straw was significantly lower than original straw in all
soil textures, and the release rate was as high as 99% and 97% after six months, respectively. PLFA analysis showed no significant
differences in bacteria PLFA, fungi PLFA and the total PLFA among the three soil textures, which may be attributed to the similar
decomposition rate of straw in three soil textures. The principal component analysis (PCA) showed that microbes participating in
wheat and maize straw decomposition were different in gram-positive bacteria (14:0, 114:0, 30H-16:0, i17:0), gram-negative
bacteria (cy17:0), and actinomycetes (10Me18:0).

Key words: Soil texture; Straw decomposition; Nutrient dynamics; Microorganism; PLFA



