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Structure and Activity in a Paddy Soil - /

WANG Wei-hua'~ “4EIU Yi**, TANG Hai- mlng SUN_ Zhi-long", LI Bao- zhen GE Ti, da’, WU Jm-shm £

(1. Cﬂl‘l‘ege of Resources and Environment, Huazheng Agrloﬁlture University, Wuhdn 43.0070 Chlna 2. Key Laboratory of Agro-.
ecologlcal Processes in Subtropical Reglon Instltute"f f: gubtroplcal Agriculture, Chlnese AcadeJI'ny of Sciences, Charigsha 410125 &
Chinaj 3. Hunan Seiland Fertilizer Insutute Changﬂha 440125, China; 4. Integrjﬂed Servmel for | Agriculture Ningxiang €ounty
Hu1longpu Town, Changsha 410606, China) | 4 4 o

Abstract Four paddysoils were collected in ngx‘lanv COunty, Hunan province, These used with dlfferent long-term fertilization
regimes, 1‘nclud1n§ a lcontrol without fertilizer? ( CKl) ] chem.ledl fértilization with nitrogen, phosphate, and kalium ( NPK), straw
fertilizationséombined with NPK (ST) , and manure fertilization™ combinedwith NPK (OM) . Phospholipid fatty acid (PLFA) technology

"™ method were used to study the effect of long-term fertilization on soil microorganism abundance, community structure

and Microresp
and activity. Results showed that the abundance of bacteria, fungi, gram-negative (G~ ) bacteria, and gram-positive (G * ) bacteria in
the soil from the OM treatment was generally higher than for the other treatments; these levels were lower in the ST and NPK treatments
and lowest in the CK treatment. The principal components analysis (PCA) of PLFA showed that the community structure of
microorganisms in NPK, ST, and OM treatments was altered in comparison with that in CK, especially in the case of the ST and OM
treatments. MicroResp™ results revealed that compared to the CK treatment (1. 28 wg-h™") , soil microorganisms in the OM treatment
had the highest average utilization rate of multiple carbon sources (1.81 pg-h™"), followed by ST (1.19 pg-h™), CK (1.28
pg+h™"), and NPK (0.95 pg-h™'). Furthermore, different long-term fertilization regimes resulted in distinct carbon source
preferences for the soil microorganisms and revealed a significant alteration in the microbial community. Conclusively, long-term
fertilizer with straw or manure changes the microbial community and is a benefit for improving the biomass and activity of microorganism
in rice paddy soils.

Key words: paddy soil; long-term fertilization; soil microbes; phospholipid fatty acids; MicroResp™
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Table 1 Basic soil properties for the four different fertilizer treatments

= A B BA BEY3 X SR BER AR

Lo pH 1 1 -1 -1 -1 -1 -1 -1
/mg-kg /g-kg /g kg /g-kg /g-kg /mg-kg /mg-kg /mg-kg

AHEAEALHE ( CK) 5.35+0.17¢  0.26 £0.05d 39.75+0.45¢ 2.16 £0.06c 19.70 £0.07d ~ 0.44 +0c ~ 26. 86 +3. 18a 32.25 +2. 82bc 574.33 £39. 13b
FEFFAHALFR(ST)  5.96£0.02a  5.85+0.2c 43.85+1.3b 2.40£0.06b 23.10£0.06b 0.67 £0.02b 31.93 +1.68a 28.45 +3.44c 877.21 +64.20a
SAEALFE(NPK)  5.52£0.02bc 8.23£0.81b 39.56 £1.31c 2.17 £0.06c 20.50 £0.07c  1.599 +0a  28.21 +3.66a 36.93 £1.17a 639.92 +38.13b
;E;i%gzgi%&?% 5.70 £0. 13b  25.02 £0.41a 55.13 +0.39a 3.15+0.05a 29.90 £0.06a 0.67 +0.03b 28.28 +3.26a 38.23 +7.82a 944.50 +43. 86a

DAR/NE FRFRREFBE (P <0.05)
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(VARIO MAX C/N,Germany ) M % ( T3k ). +3#
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Table 2 PLFA characterizing microbes

HFE E L
gl 15.0, 17:0, i15.0, i16:0, i17:0, al5:0, al7.:0, 16:1w7, 18:1w7, cyl&;O, ¢yl9.0, [23 ,24]_
P 18:2w6,18:1w9 ! pu 24,25
R G- 16:1w5c, 16:1w7c, 16;1w90,-'f; :‘IWS(’,, 18:1w5c, 18;1w7c,‘“‘19:_.lw110,‘cyl'VI;O, ¢yl9:0 f2332'6-]4
A B G ° | (#B.26)/ 9

i14.0, i15.0, il6.:0, i17.0,al5.0, al7:0,

1.3.3- MicrORegi‘)N Vanins 71/ 2 4

TR B0l 3% MBI I AR 21
TR 30 min J5 5 FHEHLLA R (18. 75 mgt L~ HIf)
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LRI EARGE b T AR s 2
€O %) =AM+ B/(1 + D x Ai)
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&3 MicroResp™ IRFLI R TR MR EF RIS E

Table 3 Concentrations of different carbon sources added into the deep-well of MicroResp™

W CEV PERCEIUN ol A e Ram oo ewe i T e L wam m v
Fri/mgeg ! 0 30 30 30 30 30 30 7.5 30 30 30 30 7.5 30 30 30

1.4 BdlEab
IR I EE R FH Microsoft Excel 2010 1 SPSS20. 0

ST A ER AN AT, 2 H 3R H Duncan 3511
RS E (3 RER ). AR A2 55 03
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Fig. 1 PLFA contents of four different fertilized paddy soils
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in the four different fertilized paddy soils
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Table 4  Correlation between soil PLFAs and soil physiochemical properties

T LR K R A - e A W e
0 JENE a4
H S0C ™ TP Olsen P BER GRS MBC
5 PLFA 0.623%(0.031) 0.474(0.119) —=0.029(0.928) 0.055(0.846) 0.176(0.584) 0.157(0.627)  0.097(0.764)
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