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Microbial biomass C, N, P of farmland soils in different land wuses and

croppingsystems in Dongting Lake region

PENG Pei-Qin'*, WU Jin-Shui', HUANG Dao-You', WANG Han-Lin' , TANG Guo-Yong', HUANG Wei-Sheng' , ZHU
Qi-Hong' (1. Institute of Subtropical Agriculture , Chinese Academy of Sciences , Key Laboratory of Subtropical Agriculture Ecology , Changsha 410125, China ;
2. College of Resource and Environment, Hunan Agricultural University , Changsha 410128, China) . Acta Ecologica Sinica ,2006,26(7) ;2261 ~ 2267,
Abstract: In the aim of understanding the characteristics of the microbial biomass in the farming soil derived from wetlands, detail
field investigations were conducted in a selected landscape unit (112°16‘ ~ 112°56'E,28°42' ~ 29°11'N) in the Dongting Lake
region of Hunan Province. Data suggest that paddy seils contained larger amounts of total organic C (TOC), total N (TN), and
the microbial biomass C and N (B and By) than arable soils in this region. For paddy soils, the contents of TOC and TN were
larger under double-rice cropping systems than under single rice cropping systems. However, the content of total P (TP) for soils
was under slightly larger in arable soils but the content of microbial biomass P (Bp) was slightly larger in paddy soils than in arable
soils. It is surprising that, despite of the difference in the contents of TOC and TN resulted from double and single rice cropping

systems, the content of B, maintained relatively consistent for all the paddy soils. B., By, and Bp as the percentage of TOC, TN,
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and TP in the soils of this region varied from 0.65% to 7.24 % (a mean of 3.00% ) ,0.98% to 7.41% (a mean of 3.81% ) ,and
0.16% —7.54% (a mean of 2.80% ), respectively. The ratio of B to By varied from 4.06 to 9.29(a mean of 7.26). The
contents of B¢ and By significantly correlated to those of SOC and TN (p <0.01), but not so between the contents of By and TP.
Significant correlations also existed the contents of B;, By, and Bp. This study suggests that land-uses and cropping systems
resulted in significant differences in the contents of TOC and TN in soils in wetland regions, and that the contents of B; and By can

sensitively reflect changes in TOC and TN.
Key words:soil C, N, P;soil microbial biomass C, N, P; Dongting Lake region; land uses; cropping systems

BEE AR RS R M B 28 R, BER AT T @ MR R AL B BT 3 5 R ASFER
Fu, TEMAEYENLBEIYRBELMHTE, HEERHAEXMEYE RS EEE NG HIE
A+ BENUBRAEERS(WE B NEYERERERBESRETHEREERZANERY Y £4
RIFEFRYENEATEETLEENER. RIELFHMERNE REEE SNRENBRASHEEYE
FHTEREMEVERNEERR. (EXVAIUS BRI B AI A EN L EBEY  REEREER/NE
BEWE T EENY RN ARSREDRSWER" Y, B, B8 T EREYHRERFEH T HEEHM
BR/RIVESFEREEFWEENR,

TR AT R, CHEEMERENETE, - ESFRHEA TR IER AR AN RE AR %
RER L B—FHEETLEKAEE BEFRXSRVEBEIEHER, BWT L PRS0 1L 5% .
RURF A EmE R EREINZERT, AEWREGE 9N E(H.R)MIS A MEERYG, EYMEETE
BIRE AR AR T, EWE D ELENRLATREZBAEREENMA, HTHSEFNER, FEN®
Rt AT RFBERBE A T EREAU, 8 2 S F B 3 2 AR XA H R R #E S BT AR
MABSHTAETTHE™ FUESEHAKBEREN T HABFNEW . BXZEARMAT &
T BB A BHRRD, AEEBEDEVER A BN EAMAERRAMRE., UBEE REN X
B AR, BEFERFSTNEIMNIE ARRERNRARABTRLS T RE S5 8.8
MM AEVEYER A BN REATXER, U0 ERIEN R E 85 008 H B AR K
1 MRMXEWRFZE
1.1 HAEBEHELR

A EEH X AL TR IR FHRILE 2, FR 2 110°50" ~ 113°45, 4645 27°55' ~ 30°23', JB T 34 3 RbE 5 4%
FERBRARZENE, AREROTW, KERE . SEFHKB 16.5~17C, 1 AR FHPKE3.8~4.7C,
7T ABFHSRE 29CES  FFHREKE 1250 ~ 1450mm, TTFER 258 ~ 275d. REEX HAL 112°16” ~ 112°56'E.,
28°42' ~29°1'N, TR RN KR & , L TIREME R, £ F S E 16.5C, FHYREKER 1161mm, BEK
EFAZHEN. TEMBENBIFRFE, EIRLE 26.9~28.5m, T35 LIWEY . sh B 2 T W R KE L
Bt
1.2 BREFE

KA REBREMERNCR S ITHS SRR T,

1.2.1 EFSMAEEREE T 2004 4 3 AEREN X MU T KR £ 88 8 #5358 370 hm® WEEX ., #% 10 hm
34 NRHRATERE AMAATR(ERNEN R MRV ENES —FH/AKEMNERKE) FTHLE
BEEHE (0~ 15em) , HRFEB A HIR 42.25 32 f1 54 4,36 153 P4, RESBEDMALREMNREX G4
THERCGEBOEREL, HFAHEESN LR CLI)WEREN , B FEBRFANBRER . P 8L, M
773, BHVE R BE  FEBRAE O, 3 3a SRAER A (7= /K LA R M AR B9 BRI 0 (45 AL A 28 ),

1.2.2 ZAMT THHERHEAACKBEFTRAE. BTUETEHMEYE CNPHAESKET LS HAY
AR, SR 2 mm fF, BAHFEZERTRTELESKERYHY T 40% 0 LB AMEKE, iR & 4
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T25C, 100 EKBENREFN)TER 10d, ATNEEABUERNEMEZRTEEXAT, BEHT
fL42 100 B,

FIA VB HNE R AEERA-RHEBRIIMRE, R TE S Vario-MAX C/N 274X, 8 EH) |
ELEARAE, HELBRA NaOH BR-ES ML ™,

THEMAYR C N RBEHER-K SO, HMEFTERED™, R4 BFIEHR LB, 50 H525 g(
F &), He 2 EHA 0.5 mol/L K,S0, £ (300 /min &% 30 min), B2 HEEZS TERBAHEMHER (24
h), BEMNEHEREEAD G MNER, B 10ml £EK 5 10ml 2% 7 B R HIR S LABK B 35 43 47 £ (Phoenix-
8000) 4 BT BB HL Co T ER 20ml $RIUH, A CuSO, F0HHE BRI 1LJ5 % FH 970 30 v 55 AL A BT 42 BB N, LAEE
RIBESAERTHEBNAN CNHEESFRUERFR K. (2.22)K K, 2.22) 1B+ ERAEYE
C.No

LMY PRABEREE-NaHCO, BB FEME® , B 4 BWEHF L8, SH LT 4.0 g T
), 2 E B 0.5mol/L NaHCO, (pH8 .5) R, FHsh2 HERRER. RALAENE ST RBBEHH P, [F
AERAMINENL P B IE PRI BN R, DEZ RS AER RN P i 2 I ERB A
B, RUBBRZEB KPQI)UTE L HEEDEDE P,

BB K A Excel 1 SAS 6.12 SrHr4b 38,
2 BR55
2.1 AREAAT RN L8 A B

AR X 7k F LA HLBR (SOC) E & B K 26.90 g/kg, EE M X AITE 15 ~ 35 g/kg( A FE N
88.5%, F), 2R FHESEN2.96 gkg, TENMXETE2.0~4.0 g/kg(93.1% ) ; R+ EH IR FHFE
H19.60 g/kg, BT X [BIFE 15 ~ 27.5 g/kg(85.5%) , 2R FHEE K 2.22g/kg, FE M XM E 1.5~3.0
g/kg(87.7% ), /KH 3B F S BN 0.968g/kg, EE /6 X [BI7E 0.70 ~ 1.20 g/kg(92.0% ) ; T + 3BV 3y
8K 1.01g/kg, TESMHIXAIFE0.80 ~ 1.20 g/kg(93.2% ), MUATAAFF A TR T LEHAVHR 285
BERPAR,Z2SASHH4HAATRZEN L EENHR 2EASEEREE NS/ > —FF > MWK > =
BR(ER D). +EBMEREZFAKXN  BHMETFKA(E4%) HEEPHXEESTTHERGER1),

%1 FERAMAFANLHNE N .HOSE gkg™')
Table 1 Seil C, N, P content of farming lands in Dongting Lake region

. A o P A HLB soC L% N 2B TP
Soil types Cropping Sample I FRMEE KB HE FHE HEE B LR THE FRAEE KR HE
systems number Mean  Stdev  McY Mc”  Mean  Stdev Mc Mc" Mean  Stdev  Mc" Mc!
B *§XH E Ramie 4 18.17 3.74  dcV 2,09 0.39 dC 1.00 0.13 abA
D1y land M3 4 I Rape 25 22.00 5.11 cB 2.45 0.62 cB 1.04  0.12 aA
A3t Total 67 19.60 4.65 bB 2,22 0.51 bB 1.01  0.13 aA
KH —Z £ Rice 32 25.13 5.73  bAB 2.76  0.58  bAB 1.00  0.10  abA
Paddy soil ~ ¥UZEHF Rice-rice 54 28.30 6.28 aA 3.07  0.62 aA 0.95 0.16 bA
At Total 86 27.12  6.24 aA 2.95 0.62 aA 0.97 0.14 bA
R F
Farmland 153 23.83 6.72 2.63  0.68 0.99 0.14

DEEUE . FRHANEAREER DEFBAANRIRERS KB SN EEFKT  AEFEARANRTHER B VR EE
7K 3 Multi- comparison : The same letters within each vertical column indicate no significantly difference for concentration of SOC under different land use at 5% level

(The same capital letter at 1% )

2.2 AREFATAN L EHUEDEYEK B B

SLEVRE KK H A Y A B AR (B) F X & 8 0 830.66 mg/kg, £ E 44 X 8] £ 400 ~ 1500mg/kg( 5378
W%EN91.95%, FR), LIBHAMEYRE (B FHEER 115.47 mg/kg, EE 47 XA FE 70 ~ 160 mg/kg
(78.16% ) ; L B EYEWEBE(B,) FH S B K 29.12 mg/kg, T E 4% X A1 7E 10 ~ 50 mg/kg(88.5% ) ; R i


http://www.cqvip.com

D000 http://www.cqvip.com]

2264 £ & ¥ #® 26 %

B 4 590.66g/kg, T B 4 #i X ] 7E 400 ~ 1100 mg/kg(88.0% ), T WM AEMAEYE R (B,) FHEE N 84.62
mg/kg, FE X [AI7E 40 ~ 110 mg/kg(79.1% ) ; LB EY AV EBE(B,) FHERN 24.52 mg/kg, T EH A
XEZE 5 ~ 35 mg/kg(82.0% ), HEATHAWEBRX ARARATIRB L RBAEVEDERZRBE (X 2),
LSASHT KEERBERBE , KAPNERE - FHEREE BRI MRES=REREE, W ARH
AFRATLEMEYEDEBOKE > Bib, BB > — B, WX > 2K, T BREDEYBRERRFSHE
VAYRBREAMAE(ER2),KH > B, NER > —FF, BEHXE=RERABE NEHEBERTHE 3
MAEHE. LEBEYEYERG)EF B ARAAFATERAEE . KEERHZ MER AT
TBEKFEGER2),

22 AEAMNASFANLIRBEDEDER B 8 (mgkg?)
Table 2 Soil microbial biomass C, N, P of farming lands in Dongting Lake region
BER WD EY R B WD E DR, By MEDE DR By

Sample FH{H ARAEE KB KB EHE REE KR KB PNE HFEE KB KB
number Mean Stdev Mc" Mc”  Mean  Stdev Mc Mc! Mean  Stdev  McY Mc!

FREKR Fhie sl B
Soil types  Cropping systems

B * Jk % ¥ Ramie 42 522.71  169.85 B 78.55 27.83 LB 24.07 12.82  aA
Dry land 3% 3 £ Rape 25 704.81 384.21 bAB 94.81 39.56 bAB 25.28 12.59 aA

&3t Total 67 590.66 281.91 bB  84.62 33.36 BB 24.52 12.65 bA
KH —Z 7 Rice 32 735.77 285.04 DbAB 100.78 35.90 bAB 24.45  9.96 aA
Paddy soil ¥ ZEHE Rice-rice 54 888.49 382.05 aA 125.12  56.58  aA 31.70 14.40  aA

&t Total 86 831.66 355.19 aA  116.06 51.05 aA  29.00 13.33 aA
ek Rl #
Farmland 153 726.13  345.61 102.29 46.75 27.04  13.19

DEERE: FRHRANKABRAER, PDEFEFRAMNRRARERED STHEEKT, AEFBFRANEIHEREXE 9% WIREF
7KF  Multi-comparison: The same letters within each vertical column indicate no significantly difference for concentration of SOC under different land use at 5%

level(The same capital letter at 1% )

2.2 TEMEYAYER. A B LER A BUYXR

AR X T MY YRR S BB R 0.65% ~7.24% ,F1 3.00% ; T BB AEYEYER S
LEHILLBIHR 0.98% ~7.41%,F3¥ 3.81%; L BWHEYEDERR S BRI LHAN 0.169% ~7.54%, F 1
2.80% ., 13 C/N % 3.87~17.31,F159.15;B./By H 4.06 ~9.29,F 1 7.26, 3% 3 a] & E W X R [FF A
7 A £ B./SOC.By/TN.B,/TP NERBHE T HEIMHAALT X, GRER, AT IS/ NEm LB R EYE
YE R RBEY YRR A B S LR A A L%,

%3 TWMMEDEDRY E B S LINR. B BAEH
Table 3 The percentages of soil microbial biomass C, N, P in soil C, N, P

B¢/SOC( %) Bn/TN( % ) Bp/TP( %) C/N Bc/By

FI KR hohe ) BE - = = = ~
. . EEE tRMEE PHE EE OPHME REE OPHME REE THE hEE

Soil types Cropping systems

Mean Stdev Mean Stdev Mean Stdev Mean Stdev Mean Stdev
B4 Dry land * Bk & ¥ Ramie 2.87 0.73 3.77 1.13 2.42 1.26 8.79 1.56 6.93 1.85
3K KA E Rape 3.07 1.08 3.89 1.17 2.48 1.28 9.11 1.55 7.43 2.33
7k Bl Paddy soil —Z 78 Rice 2.94 1.17 3.63 1.01 2.46 0.97 9.27 1.89 7.35 1.72
W ZERE Rice-rice 3.11 1.18 3.92 1.31 3.45 1.80 9,37 2.00 7.40 1.77
42\ il #b. Farmland 3.00 1.05 3.81 1.18 2.80 1.50 9.15 1.79 7.26 1.88

REBER T REEYEYRER RS LER RAZMFERLBERNREAXRREK ), HLHREY
EVEBRSLBRZAMXXRADE BT EMEVEYER A BRZANHXRREBTREBEKE, £
AL RMEDEMBITURRE S LR NKKF. L RREVEYER CHNYEREARFERL, BT
HHIEHEEYN N ROEFERTERRT IEBEYS SHEYRR D, TRBAEMEYER AE
TR A ot R B 8 X R R b R RUKOF . U WA YR B F A R R B - B K P,
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B4 THEEDEDRB A BHRS TR N BPRXXR(R)
Table 4 Correlations between soil organic carbon, soil N, soil P and soil microbial biomass C, N, P
FIAEHY FHEBE BAR WMAEYRSE MEVERS WEMRE  MEMHRESN WEYHRSH MEWESH
Soil types Cropping systems Sample number HLEX Bc-SOC 2% By-TN 2B B,-TP  E¥ME BBy 4£¥BE BB £YHBy-B
B Dry land KA E Ramie 42 0.6250" " 0.4781" " 0.1367 0.8131" " 0.5122* " 0.5787" "
MK A E Rape 25 0.8052" " 0.6725" " 0.0173 0.8325" " 0.7803" * 0.7915" "
7K H Paddy soil — Z=#¥ Rice 32 0.5768"* 0.6845" " 0.2131 0.8423" " 0.6984" " 0.7682" *
R ZERF Rice-rice 54 0.5877" " 0.8210" " 0.0141 0.9032" " 0.8180" " 0.9170" "
4l Fi ¥ Farmland 153 0.6957" * 0.7550" * 0.0100 0.8834" " 0.7255" " 0.8022" "

3 it

AR REX NRENAR MR, RELEYHKILZBERREY SRR E W, & TR LR W
YR E B —, iz RERX ERAK(370hn’) , 3 JA KRS+ 708 + PR 2SR, T 3 53X A b 28 B 22 5
WEIEEEEMETRGESE)ARRY , REK 1978 4 LRI L F I R KEH0 0Kk H, $HERE N
FS-F5-HE ., 20 42 80 SERE, h TEMRME LRI B F TRREEEMEFER, 80K HEERERA
— BRI, — AR R Rk BIFR K B2, TR, B KEYCH R (hE ML HEX),B-
- FIE RS - RE b e ) B 2R N BB IR (HEAK) RS- PR (HEZK) o B, th H3ti R R 7 N s B 51 R B #EA 13K
HEARYRERAMKBENERURT RS FZHNRETHESBHLRANRIARIRELERNERZ —,
EHREZVATECERBEERRIEMEDEYRE™Y, BEAFTATHRELENLBTESE AT +
BEVBRANARZRNOS OREUERBEENMAEYED R, MEKCRE T, LREVKNERN S HERE, @
FATHFBRNIEMEYEYE. ARARNABATFREAESRENAIROER EREEE,ZR
MMFRN(BELH REES)SHFERKWER, EHREZE SHEHNEINEBHFIBRNERARN
3159 kg/hm® , BHVE ) B — B RB R A PLER B9 £ A B 2196kg/hm’ , T B VE 4 BE 0 B 4 89 (250 ) B LR
AR 1505kg/hm’ K ERELBETELERARZRAEME BH# T HHAVNRANEAREN A E, EHEAZ, AX
MBAREWNERE(112.56 kg/hm’ ) B FH . HARER, AHRAXBHHELELATIISERTRSGEMNKIT
WHIRBIMX (1.61g/ke)™ , XATRES T HEUER MERKBHRBIFEHE X, BIEHFLEA UM T -
BAEWE AR, FEHEBROLEENRE, BEHCNBARRSBENERH/ LM C NN EDEYE C.N
BETHEIHAAFRANWEEERE,

HXBERMWA RN E, M EERA TR EABY SEEAZN 0% L, BEEAHH U
REMMEDBATERIE, SHRRENSoUE, EHRESLEREAERARXRES . AAERHESR
(36.13 kg/hm®) , LK H B B A B % GUERS 19.39 kg/hm’ ,— ZEFF K H 13.57 kg/hm’) , X TEER X 1B
WRETFKEH(F42)WEERE, B+ EMEVEYERKER TR 15%, B L EMEVEYRHES S
BMZEHRRARAAEE, BALREMAVAYERR L EANBNEELAR A5 L HE U EHEEMT
wEY BB AE YR B E A R EB AT LR MEYE SR EY RN, B RATHED T 68 R &
FEX T HLBEE, KKBHE THAEYNHYERER. TRUAEVEYRES T REIBRAN L RWUEY
EYRZAHREREENREXR, X5 EHSY AT e SR ERHR, S8 SPREW, £
B¢ MB-P it P AL RE B SR 3 A BUR, TR A B VLY B A B E R 138 MB-P, BILFILUAKZXK KBS
MCRARBERST L% MB-P; i BB HEBME E CRAR{IUHKER 172, 23 MB-P KT XK
HHWEERH,

4 H5iF

FEMXARAMAFRW LEFIHR. 2ENMEVEYER AFEEENESR KPP UEBEEST
He3sHARATR. 5B ASFANE, T EBRTMEVEYEHRSEMENZED, BERPW C NRARERS
HONERLE CNNMEVEYECNBETHEIHARASF AW EEREE, KHERHN CRARDLEER
T 1.3 MB-P,
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