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Interactions of bacterivorous nematode and bacteria and their ef-

fects on mineralization — Immobiolization of nitrogen and phospho-

rus
HU Feng LI Hui-Xin,XIE Lian-Ch. WU Shan-Mei (College of Natural Resources and Entvironmmental
Sciences and Institute of Agricultural Resoutes and Eco-environment, Nanyng Agricultural University, Nanjing 210095,

China)
Abstract A 40-day gnotobictic microcosm experiment withour addition of exogenous substrates was con-

ducted to investigate the interactions of the bacterial-feeding nematode Prororhabditis and the bacterium
Pseudomonas and the resultant influence on mineralization-immobilization of nitrogen and phosphorus, It
was found that the bacteria numbers significantly increased in the presence of nematode with or without
winter wheat {Triticum gestivan ¥planting and the bacteria increment was much higher in non-rhizosphere
than in rhizosphere. In the microcosm with wheat the nematode numbers both in rhizosphere and in non-
rhizosphere seemed to be greater than those in the no-plant microcosm and the nemarode population in-
creased more rapidly in the rhizosphere. In the treatment with bacteria only no net mineralized nitrogen and
phosphorus were found ,while slight immobilization eccurred at the earlier stage of incubation. The intro-
duction of nematode remarkably increased the spil mineral nitrogen.microbial biomass nitrogen and micro-
bial biomass phosphorus,while it had little effect on soil available phosphorus,suggesting that the activiey
of nematode mainly enhances pitrogen mineralizationsand strengthens the immeobilization of phosphorus.
The possible mechanisms involved were also discussed of the stimulation of bacteria growth by nematode
grazing and of the mineralization-immobihization of nitrogen and phosphorus in relation to nemarode and
bacterium interactions.
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ErlFEST YR ERAR. A - RIEEHIEFROT R A ERI WL REE A REYR
ZOERY- . MELEETRIPERALPHTHET . R AR SHBLHEN, L NHMEE LY
PREFESVEPEREYEE SR CEFA. SN E TSNS ES SHEYHBEEERMNRESEL
MEF IR RERME ), AFERBESEHPT LIEARESEMEKNT N EMEM0ESH
X R AETHRSST LSRRI HEYNERAL ESEEMANHEEARRERLES
R AN FEEHINEESSED AN TREAHIRERE. ot TRHE. A% iy
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BELAETNIE A TEM MUY . ERA LT RPEFEES IR LS RE. Ay (EEE
HEARHE SR L HEHRBT, R TFERRAELNFESBFTWIERETT AC#E R W, HE
RN SHEYHIER RS S m B E R L Rap g 3l T E A A R 8R
E. Bt fFERERANE LD EAW TR . F AR EMEIEH £ H (gnotobiotic microcoams) ,i#— S iF
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Table 1 The charncteristics of soil used in experiments
pHono HOM (G kg) £ (g kg? ¥ B Nipg/g) FH P/ Rl (g/kg)
8 H
' Organic C Total N blineral N Available P Clay{<0. 002mm)

6. 30 6. 84 0.71 50,1 8. 04 228. 7

1.2 fid e R P

HALES R TARNAENo 8. ERAENEE . PSR, Ao ERBRHE
ERFETHRAECHMRHFIENFELRLUARAREI HEREMHI LT FR AR EREEL B
BAMMER., mMERUMEEPEENEFRE LA AL A BT R, By
2~ WM EB AN, REHTRAANAENEE, XiEBHEE ML R HFE AL H (Pro-
torkabditis ap. ) B N E B B R (Pseudomonas sp. ).
1.3 HBE

B % 3 (gnotobiotic culture B TE P REEE A LW IFFE E P I A EM R LIRS MEE
WETIRERELHFRSE. REBRHEE Trolymow HHMBEERF FE " HEE Y% ME
600m! FEUEERF P AET Imm FH KT L 2005, MAEHAKRKE K . FHXHSERSSFHOK
BEEAD TR 24h EREXEHTER ZIOKE 2h,. REEXHBREGPTEFHLAE. SEFHRY
2.5x10g F+ . HFEHRLR . GHBAFEEEN I ERH T k. M EFRFEHRXEA 1502/ L IREBRHA L
B 1min. BHEE TEH KRR K. ETPDAFEEFRELEF. TR ESLAFHT. Id G EKs %
g FH(SHMEFEHFFKFHEEMERNARHSN, RAMRETEEA 1. og/L HABRABEN
0. 02g/L WA MR S M b2 20min , ML ELHEE ALHEE TRKEERE S ~6 K. REBRTHH#
ERF - EHBESWEL2C, BHEREFNAEER FRKAERTNKSEHME KRN s0x
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FHNHYEP SRRIMMAHBENP. BEEFRAIEAWME 2R,
#2 ABiF
Table 2 Experimenial design

4R A ILE 1reatments and abbreviations

T #EH Without plant 4 /[»#F Planting whear
*
. T+ E+

* -+ E . T4y
b bmege DR CHECRMESS L ) PEEIEAAE o emmne

Sl +bacteria+ bacterial- Soi+wheat—+ _
Sot  Soil+bacteria . Satl —wheart Sail +wheat—bactena+

feeding nematcde bacteria B
bacterial-feeding nemarcde
N sb sbny, sw swb swhnp
1.4 g i

AT AR TR, S B AR A RO R N B 2NKCL 212 .FeSO,-Zn
WITE G LR BT R E . RF R P A 0. 3M NaHCO, B2 s " bk aE N HE
KW -0. SME,SO, 2" L 3 B P R E (5N -0. SMNaHCO. 2§,

2 HREMRF

21 RS SmMEMEEER

2.1.1 EfSRAAFHBENEN J|IMERETT TEEHSSE B FUEERELHRAER
BHAF D FLREENAES.BREE 0 KA HERLEE MEELMARREEERT A8 1E
LER (20 0, A F O BB EREAVREE 8 1 KEF.R/S hE 463 X FREE2 R
HOXERTEDEEYOERETFSME LA REW. TTEEMEEP EREHE.E 10
FrI SRR T A K. 2 FARKE W B, 5 L h i @RI E 1 E 1850 ERFEEEF WL
<0.01), AR NERED MNERE RS RERHAHEER S RS AR A E R . P A
WNER K. FEE 20 KAE 0 RfERBRMBF KT (P<0. 00 MRFE AR MER ) LR 2 WH
FRE M. FHRAE S T F . XU RS E RSN AN E KR ER SIS F R AR . 58 B

WHHHRE AR,
3 RN SR R e B0 F 4 W s A BEhA
Table 3 Eflfects of inoculating soil nematode on bacteria  Table 4 Populatlon dynamics of nematode during incuba-
populalion tion
Numbﬁ;ﬁuﬁg %(‘teria AN
3 Treatments v 10¥g dey sonl) Numbers of nematodes

g+ Treatments

1nd  20d 30d  4ud 110" kg dey sl
1+ W a an ar
(sb) £57 3.27 276 4.3 10d  zod  3ud  dd
Bl B IR R .
2.40 8.07 7.87 8.7
{5bn? Y L+ i b 77O 11,33 20. B7 16. e
iﬂﬁi‘ffﬁﬂ@ IS 18E 342 5.0 547
T+ E - HE
HERY 874 6.02 10.16 10.93 £ b oS 16,12 17.24 22092 14,73
RIS 163 1.74 1.95 2.n0 A Twbon )
R+ E - I BERFR 14.61 23,74 34,22 24,84
S awhnt  TREMISY 312 683 782 6.6l
BEF(R) 514 B.B4 10.18 10RO RIS 140 149 L51 168
R/AER 283 L28 134 6. LS, s 317 1ol L 70 374
LEEAL 05 310 Lan 13 L.23 )
Ly{x.ul L LRD 1.8 L7 Lxfn. o1 L7 wal ol Do
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2.1.2 S hAEFIETHERTEL AERATHUEL BECENCERERES S NS TE
o L A AR AT R EER, TTHRR T A4 S8 TE Y 2 3E B E NN (P<<o. 01) iR F R
BRERE A T T-28 py Feh ARG 15 . 2% o Y S IR B % A B 1) AT EE A T M D0 3 39 30 R BBk wged. 30d i
BEAG TR, MRS — R4S 10 Ral 20 XAFEeE, B R s gy B E WL THS.
2.2 AMEHEHEIEAYHEE BBy EN

2.2.1 WEESCHER (OTRTFEENTE XSASERTTHELHGOGFLIRTEAN SR
ERBIEFRBEEDEB S EHAFESS AN SBESH EARAES 1od HRE, LU LFRAEL.Z
FZMHEFAR G LR N R b RE AR EZUHEANNEYEE. B4 ARNE, B 10R.F
WRBIOKWFWORTWYPEANE LW S EL RN T 8. 05%.23.65.20. 855 35. 1% .B ¥
10 R ob, B0t 2 REE B E KT (P<0. 0D, SAEHEBTE N W I E S F 0 b 6 2 T8
LR B TEETERHE N F9 LMy R N #e .

EREIFHEE T . ERAELENITEN SESHLB CIHEERREER. ZRAS TE
REEMIERTRET EEM N, YEME05. .58 10d M BN 2&5® T 40H .1
HEMREEEN N SRR Es Bl B @ LB EYRETEEN N 28R X5
B TREM R TSI A ML ENT AN TAEE —H., ¥ swbn £BSFELAE O HE, KM
FEN T XREREOREFD AR MAHNHIEANT LEEN N EEE EHRIEH R
AR IRESS N,

(RN T YSEFRALE. A TRAEASHFEE B E YR B
sy B N B R B0 (sb R0 swh ) RN CE &) . AR EES T RSN S
LB NEIRERE LS BE 20 RIBEAEEFER EH I FERANGEFR I AMENB NEE
B EEE BERINP<0.05), B HA RSN EMED RN Eh A BAHNER.

x5 EHIMSLNIRTEINER ®s BRSNS DM ENNESE N HES
Table 5 Effects of Inoculating soll nematode on soil min- Table 6 Effects of Inoculating soil nematode on soil mi-
eral N croblal blomass N
B & Mineral N(mg/kg) # YR (mg/ kg
St FE Treatments &2 Microbial biomass N( mg/kg?
10d 20d 3od 40d Treatments
1od  2od  30d  40d
T s 68. 68 67-74 69.66 71.91
3 0 (s 86.50 67.79 71.94 71.99 LR+ HHE (sb) 836 10.10 10-47 11.25
4 B SR A (sbnw) 71,79 83-76 86.92 97.27 iﬂtg;ﬁj‘ﬁ-ﬁ 0.13 1212 11.39 12.36
b
L5D0. 05 531 280 331 1.73
£.5D0. 01 8.04 4.24 5.02 .65 i*ﬂ’iﬁfﬂg 8.55 11.79 13.65 12.87
4 M4 FE L aw 52.87 57-44 55.33 49.90 +
T+ v FE AW (swb) 48.75 50.50 48.69 48. 70 mé‘ﬁ}?wtfﬁﬁL 9.97 13.43 14.B7 14.72
T -
awbmp) 4947 64.35 62.38 6772 LSDO- 05 140 1.37 1.27 1.17
LSD. 03 460 200 2.2 2.98
LED0. 01 .11 3.03  4.43  4.51 L5D0. 01 201 1.96 1.83 1.463

2.2.2 WHMBEREHNEH OLMEBRFAEL MRFULEL. GELEGOHE, I MR
ErHWEZPEXGTMHERE . IEGEF T SR+ R0 G, 2 TR P 42 E. D5 AEIF
ER B ER e HE B R AREER. EFHHEEYNERGFT . BT/ NEREHTE IR,
BFEL 3 bR AN PR EOHER.E 3 MGEZAHWER P RAFARER. RWKAME
FHLRERPAEARITEHBAE R,

(MR PR SHREKEMEREN . EEPDBR P ERFRAERERM. WH
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R ERERA R 8 AREMRAT . LA R P A8 ImIEE & 21. 3% ~60. 3% .FR%E 10 R4f HER
Bl % R AR EERKTP<O 01 FEDERGFT . EDBRP AHMERE % 10.3%~79. 6%, FA#FH
ERE10 RN E4MNRZREREERTFL<N D, EREREHA US| AR E SN T M3
SYBPEEHETPHEMEE. REDER P AEMS LM P AFMEERYFRBER . HELNK
AR PEMBAEFTTRSAESEY S PAIFEE.

B EHEESh LR NAEN %S ERtmmh T EEE RN S
Table 7 Effects of inoculating soli nematode on soil availl- Table § Effects of inoculating soil nematode on soll mi-
able P crobial biomass P
“H R (mg/kg) p
10d 20d 30d 10d Treatments
+iRrs) 17.28 16.15 16.34 16.59 l0d 20d 304 4id
+ B+ A E (b 16.51 15.48 15.01 16. 95 T+ HRE sb) 480 5. 16 A.F2 616
TN+ -2 (sbny 16.67 15.14  16.57 17. 23 iﬁ‘iﬁ;ﬁifﬁﬁ 5.4 8.27 978 0. 78
LSDo. 05 0. 79 1. 38 0. 80 0. 81
L8D0. 01 1.1 2.09 1.20 1.5 i’*"(i‘ﬂf;"éﬂﬁ 5.54  6.68  7.02  T.66
T Fsw) 14. 81 14-98 14.98 14.83
+ B+ E MW swhy 15.36 14.35 16.12 14. 67 i*""f‘fwtf)ﬁ"'%ﬁ §11  10.83 1261 11.66
o +
L+ (siwa;ﬁ AR 1 158 16w LSIW, 05 120 1,17 1.37 140
LSD0. 03 .68 1. 27 1. 43 . 85
IS0 01 1. 04 1.92 2,83 1. 78 FATLVRG) 1. 85 1. 68 1. 07 4.1
3 T

M ENHEEACH A HE BHEETREHE. Coleman %, Anderson 1 YH] Woods
L, EMHEEAN ERAMS I NES T RHFDHERER THE Y ® . Anderson FHHRE
FLEFRINC EA N 8 Eg b MEA R B E D B Trofymow fl Coleman M 3224, 33 fn &
HESNTREAMA L T ERM M T MEHRCE, M Inghem BB EA. TiEEENLTHRS TS, B
PRk gL ER A A SR IR, Abrams #T Mitchell™ Opperman %1 % 81, F 5 2 45 56 5 B 2% 1 3
HE AR E AR, AWRED, T A0d EERERFEIE A EE. FAFTH B Protorhabdieis ) 4 1 3K
R ERFHERESTHENHEMEAER. SEREMNERGSHRSUA AL RRY MEER
A NERMAASFREAX,FHETRAREM T EO® M., LW E,EFH A &8s ST g RIs
HEHME EANAMRERARENEIHEN R Ko A M e S i, i, Aoderson
B Mesodiplogaster theritieri I EAE  FHAEAFROBN BN ETHEFR BN S MBE= T
BESETHENHNFER ", JCHAENYBRRETEMINT, DREINA T 4 ER SR R A, fd
B R M R F R AT IS 0 R R . . IR A S AN AN R &S AN
MR E-EWAERERATR. BN EAEEE L4 TR MEwRHSE DL ST . HA
CEEFRUMCEWAER. AEEARERHEAEREER  ME. - AHBaNEETBERE AR
SRR EES MRS NETETREAESEEMHEANMAEE R E. B ML AD 5 &k
LRI TS A SRR R ESA R i K A A A iE
HBEREIE: S = RAp SRR vHEE R BHTEFRTHHNER RIS 7, X5 3ER
bRt MR A R L .

AR EEHF YRR SN T RN RN S S, £ARKRBRPEAEH
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T EREEEREFIEDHENEECRMBE G, B THUMEX . HEARK A RIFEL
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BEAAXRAEN L MES AR NP HEAAHRIERE . FIE 1937 5 Doyle Fl Harding Bl R B K L]
B A S (T B SO RS 6h WRLHE NHI-N HEH & ™ . Coleman 3% 5. S Fp 40 o B k(9 KB
T8 .2h EILEREM T NH-N B 0XMNPE P BHEEE 43 ARESDREHEHEEH
N EFFLER.MEIMAFMEEPRE TR 1/3 844 N B840, Cole HHit08 2o 4 304 (EE
HOMEHMEWRE EMES P EHRTHRTI P, M hn P a0, Fa b LT 6 B
AARABBHLF T HRIFIANFENWRLHT . REQFREAD NN AT LI ANE.N
B AR, R TR R R E R0, RIS NP T R B9 B R Rl
AR R S W AR AR AT B A . R A U IS SR AR A MR Y C I A RS
AT ERE. ARTHETHRAR . B SCEAREANERI NP E. BRELAHASRE
ShoEEEREAESEHLL K MM RERNP, B THEMNC/NEY S 1 EH, TTREMC/NH
K10 10 LM R ETRREF ST SR N Sk, B2\ TFHREM C/P HAIMHE
B AR R R N BN P T E L WA PSR XS P AR R
KEHZE. FXH LRERP AREDEP HHRERGE TR OMRE T XFHR. LUREBHTE
BEEAFRAAINBRAEREFEHE2PE L NP EDEFED P EAEEOM . EEH S WK,
B 5k B A R BTSRRI E SR R R R G . W B AT, 2t AN (T RE (2 5 40 B A f R
i ELAE ] A6 b £ o 6 % B2 O E P ST Ib B IR 4 BRI Lo R e AR IM B A I 0 0 TR
HR. EHHAERSTREES BHdR T ILHEE.
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