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Table 1  Properties of tested straw decompositions
ke (ke (ke (ke pH SPSS 13.0  Excel
glkg)  (g/kg glkg)  (g/kg
N 3224 1496 175 3217 8.60 one-way ANOVA
5% + A 3348 12.49 1.58 32.38 8.44
3%FeSO4+ F  356.7 11.10 1.46 3390 8.50
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Table 2 pH and available nutrients of red soil under different treatments

pH
(mg/kg) (mg/kg) (mg/kg)
A 517 £ 0.0l a 63.47 £ 1.63a 23.51 £ 0.12 ab 5083 +4.17a
F 490 £ 0.0l ¢ 61.85 £ 6.51a 24.13 £ 0.30a 525.0 £ 7.22a
AF 5.04 £ 0.0l b 63.47 £ 1.63a 23.60 £ 0.24 ab 5125+ 7.22a
N 490 £ 0.0l ¢ 61.64 £ 0.81a 21.44 £ 0.36b 420.8 £ 4.17b
CK 5.02 £ 0.0lb 69.44 £ 1.09a 23.03 £ 1.52ab 212.5 £ 0.00¢
5.07 51.00 22.81 204.1
P 0.05
2.08% ~ 4.78% > (A)
FeSO,  (F) 0.27 mg/(g-24h) 40.65% 90
FeSO,  (AF)
FeSO,  (F) 023 0.20 mg/(g-24h)
1b
2.2 4.39% ~105.1% 30
la)
> >
( ) FeSO, 90
2.84% ~ 111.6% 30 81.99% 77.02%
60
~ 407 (b) :é
z LEa
= =2 O s
=2 SEX
< 00 : : : ~ 00 - - :
0 30 60 90 0 30 60 90
FEFRIRH] (d) HEFRI] (d)
1 FREAEBLIEREE (a). ¥ULEE (b) FEMHETL
Fig. 1 Changes of urease activity (a) and invertase activity (b) of red soil under different treatments
2.3 MBN 90
2.3.1 MBN FeSO,  (AF)
2a (MBC) (A)
2.3.2
Biolog
(A) MBC 90 (AWCD)
208.0 mg/kg (N) 46.5%
160% (" 48 h 48 h AWCD
YMBC 54.39% 2b « 3
(MBN) MBC (A)  0.10 96 h
MBN 177.5% ~ 120 h (A)
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Fig.2 Changes of MBC (a) and MBN (b) of red soil under different treatments
030 A
0.25 | 3
a 020
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Fig. 3 Changes in average well color development (AWCD) of
microorganism during incubation 77.16% ~ 92.5%
(N)180.5%
>FGSO4>
FeSO,> > (N)
0.2 pH
pH ( >8.0)
[20]
AWCD
168 h AWCD
3
[19]
Ca Al Fe
(A) [21]
2.94(H’) 16.13(D)  2.16(U)
(N)0.03% 2.28%  53.19% FeSO,  (F)
FeSO,  (AF) H D 2]
(N)
*3 FRLELFEBENREEZ HFEELY
Table 3 Microbial diversity indexes under different treatments
Shannon (H’) Simpson (D) Mclntosh L) (23] 60
A 294 £ 0.04 a 16.13 = 1.26a  2.16 = 0.08 a
F  286+005a 1450 £ 0.74a  1.99 £ 0.20a > > (23]
AF 288+ 0.02a 1531 £0.55a 1.88 £ 0.29a
N 294 +0.04a 1577 £ 099 a 141 £021a
CK 209 +£035b 6.68 = 2.66 b 1.13 £ 0.18b
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Effects of Different Additives Promoted Straw Decomposition
on Red Soil Property

ZHAI Xiu-cai'?, LIU Ming', LI Zhong-pei'*", XU Yang-chun®

(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 College of Resources and Environmental Science, Nanjing Agricultural University, Nanjing 210095, China;
3 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Recycling and efficient use of organic-waste is a pressing issues facing the actual production. To provide a
theoretical basis for scientific and rational management and improving the red soil fertility and biological function, changes of
soil nutrients and biological properties were studied by incubation experiment in this study. The results showed that there were
significant effects on physicochemical and biological properties of red soil. Treatment of alkali slag could alleviate the
acidification of red soil. Although there were no obvious effects between treatments on alkali-hydrolyzed nitrogen, straw
decomposition promoted by additive, especially FeSO, could improve the available phosphorus and potassium. After 60 d, the
urease and invertase activities of additives treatments reached peak values and was in an order of additives straw decomposition >
none additives straw decomposition > control. The MBC and MBN reduced first and then increased during incubation time. In the
end, the MBC of alkali slag treatment was 46.5% and 286.2% higher than those of none additives and control respectively, but
the MBN of FeSO, treatment was highest in our study. The carbon utilization abilities of soil microbial were improved by
treatments, especially by the alkali slag treatment. Our results suggested that the straw decomposition promoted by alkali slag
could enhance the fertility and biological function of red soil obviously, this will provide scientific reference for improving the
quality of red soil.

Key words: Additives of decomposition, Rice straw, Red soil nutrient, Biological property
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