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Effects of Woody Peat on Quick Improvement of Soil Organic Matter and Bacterial

Community Composition in Newly Reclaimed Red-yellow Paddy Soils
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Abstract: Reclaiming new arable land through engineering measures is an important way to increase cultivated land area in
China. However, the main problem of these new arable lands is the low content of soil organic matter, and the cultivation of
farmland SOM is a time-consuming process. In this study, The effects of applying decomposed straw and woody peat which has
the similar structure in soil humic substances on improving SOM contents of newly-reclaimed arable red-yellow paddy soils was

investigated. In addition, three commercial activators were used to promote the rapid transformation of straw nutrient, and field
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experiments were conducted to compare the effects of straw, woody peat and activators application on the yields and soil
properties of yellow paddy soils, and meanwhile Pyrosequencing-based analysis of the V4-V5 16S rRNA was used to elucidate its
microbial mechanism. The field experiments included six treatments: soil without straw or peat (CK), soil + straw (S), soil +
straw + peat (SP), soil + straw +peat + activator I (SPJ1), soil + straw +peat + activator I (SPJ2), soil + straw +peat + activator
I (SPJ3). The results showed that SP, SPJ1, SPJ2 and SPJ3 treatments had the highest SOM, EOC, DOC, MBC and MBC/MBN.
The contents of SOM, EOC and DOC of SP, SPJ1, SPJ2 and SPJS treatments were 12.1%-20.6%, 29.9%48.9%, and
50.8%—75.5% higher than those of S or CK treatment, respectively, while those of MBC and MBC/MBN were 10.5-13.5 and
5.1-12.4 times of those of S or CK treatment, respectively. The content of AvaP and aggregation degree were similar between
SPJ1, SPJ2 and SPJ3, and were significantly higher than those of other treatments, increased by 44.7%—63.6% and 26.4%—43.6%
respectively compared with S treatment. It showed that peat and all three activators in this research could significantly improve
soil physical and chemical properties. The dominant bacteria in paddy soil were Proteobacteria, Acidobacteria and Chloroflexi.
Bacterial diversity and phylogenetic diversity index were higher in all stimulator-applied soils and were significantly positively
correlated with DOC and EOC, respectively. The bacteria community composition in the soils treated with all three activators
were similar and had markedly differences with other treatments. And the differences were mainly related to AvaP, DOC, EOC
and MBN. The results above indicated that the addition of activators to paddy soils with straw returning has the potential to
stimulate soil microorganisms with nutrient conversion functions, thereby, can improve soil fertility and increasing crop yields,

and all three activators selected in this study have similar effects.

Key words: Straw returning; Woody peat; Activator; Soil organic matter; Soil bacterial community
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11 % B PH AT (119°2156.7"E, 29°49'19.5"N)., % H1IX
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1 443.1 mm, JoREH] 252 dPO0, 24 1y R bR AR 2k B
ZkFE, 6 A LAERE 9 HIRIGR. KiE+EF T
SLEEHE RIS AT 3% pH oM 6.15, AL & 10.4 g/kg,
2 284 mgkg, 44 50.4 mgkg, 4 358.1 mgkg,
IR B 680.5 glkg, Bk 248.9 glkg, Bk 70.6 g/kg.

RIS 6 MabE, 3 RERE, 418 H/hX:
OARTIET R R F(CK) s @t IS 2T (S) 5
it JH AR FF+ AR AR Y 4 (SP) ;- @it JH T A 1+
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Fig. 1 Crop yields under different treatments
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Table 1 Organic matter and its easy-to-use fractions in paddy soils under different treatments

WH CK S SPJ1 SPJ2 SPJ3
SOM (g/kg) 19.3+0.06 ¢ 223+0.14b 269+0.15a 25.0£0.06 a 265+0.11a 269+0.15a
EOC (g/kg) 4.84 + 0.46 be 321+0.79 ¢ 727+1.00a 6.29+0.10 ab 6.55+1.43a 7.16+1.63 a
DOC (mg/kg) 1497+3.33a 921+0.52b 154+249a 14.06+2.92 a 13.89+1.67 a 16.16 +0.87 a
MBC (mg/kg) 3923+ 14.69c  46.60+894c  631.42+3225a 51037+5581b 489.03+29.61b 527.07+121.17b
MBN (mg/kg) 832+2.10b 10.00+1.12 b 12.89 £ 6.53 b 10.24 +£0.59 b 125+ 038b 228+932a
MBC/MBN 4.69+1.00 ¢ 473+120¢ 57.91+26.80 a 50.14+831a 39.09 + 1.23 ab 24.19 + 4.09 be

TE: AT R/ NG SRR R 3R b PR ) 22 5 18 35 (P<0.05), 3K IA.
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500 L B=0.86
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S 400
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Fig.2 Correlation between EOC and MBC

222 U pH MRS £ 23F9R, S 5 SPII
AbFEE) pH 2548, (H R T IfALBE . BR SPI1 b3
PSS T 13 NO, -N & i, SP. SPJ3 AbHilp E[E
IR 138 NH,-N &4, HpA BB A & A A W
Al AR RENY 3 R FRE Y RN T £
e AvaP i, MASFERRCE R Z 03 B3 25 5%, CK.
S SP Kb 3 [H] L ATt 35 25 5, il Y & AL BE(SPIT
SPJ2. SPJ3)I) AvaP il SP. S, CK Ab¥EmE T
63.9% ~91.7%. 46.2% ~70.9%. 44.7% ~ 69.3%.

223 HIERIRE M3 3 A, 5 CK #ilk,
S. SPJ1 Ab#H >0.25 mm HRIKGES BT

#2 ARAETHEELIER pH REHFS

Table 2 Soil pH and available nutrients in paddy soils under different treatments

A CK S SPJ1 SPJ2 SPJ3

pH 6.37+0.13 a 5.95+0.15b 6.22+0.03 a 592+0.10b 621+0.14a 6.25+0.08 a
NO;-N (mg/kg) 10.96 £ 0.93 b 843+237b 9.05+2.76 b 1785+ 1.36a 8.79+193b 8.07+4.58b
NH3-N (mg/kg) 25.17+1.24 ab 26.67 £8.98 a 15.54+8.70b  17.63 +4.45 ab 20.98 £2.53 ab 15.87+3.48b
AvaP (mg/kg) 748+2.73 ¢ 10.09 £ 3.58 be 875+132¢ 1434+ 0.99a 12.79 £ 0.39 ab 12.66 + 0.33 ab
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Table 3 Composition of soil aggregates in paddy soils under different treatments

it CK S SP SPJ1 SPJ2 SPJ3
>2 mm 8.84+287a 9.98+1.91a 8.52+£0.59a 11.04£125a 9.43+1.88a 8.78£3.56a
2~0.25 mm 49.73+5.56a 49.13+1.40a  47.58+4.10a  50.83+1.73a 47.02+1.74a 46.84+2.55a
025~0.053mm  31.62+593ab  34.05+1.43ab 33.65+625ab  28.38+283Db 35.91+095a 34.52 + 1.06 ab
<0.053 mm 9.80+£2.57a 6.83+2.84a 1025+4.73 a 9.74+2.70 a 7.64+1.15a 976 +1.39a
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Fig. 4 a-diversity of bacterial community (A), relationship between Shannon index and DOC (B), relationship between PD index and EOC (C)
in paddy soils under different treatments
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M e L F D, AR ERE 500 41.95%.19.17% ., ACBRAATERESIEAT PCoA 0 M Nl 5B, SRk B: &
14.78%. Actinobacteria(5.34%). Firmicutes (2.85%). ARBRTT RS T RETS S 0 44.95%, S, SPJ1 Ab3
Gemmatimonadetes(2.54%). Planctomycetes (2.43%). SHAA TR TF, CK. SP AbH 5 H A4 H
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Fig. 5 Changes of bacterial community composition in paddy soils under different treatments
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