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i, T REARBA S EARILE 1. THERTEEM 20 7%, 5 4kg T 56
B85 E R AR A, KR, LA G i Bk & R A K RIF B BRI RS
B, RBE=ZKRER, LEERS B THERES 5.10.20.30 XR&E. K540 X IEH A
B@EAFLID): 1. B (CK); 2. 100mg "NARICH % N(F-N); 3. 100mg "NARigfEE
N(ST-N); 4. 100mg “N#riCHE 3 N(P-N); 5. Mgk 5 R E R i, & S0mg N(F+ ST-
N); 6. ik 548 238 XHrid, & 50mg N(F + P-N),

THMEN CNRARNGKE -K SO RBUEY, HEHMEMBPRASH KE-
NaHCO 2 B, H T 5% % M5 B e .

F1 IMEFRAREAHEARERE

Table 1 Characteristics of the soil and materials used in experiment

i pH £C &N 2P FEHLN BEFPEES NH-N  C/N K
Material Total C Total N Total P Inorganic N N-NH." fixed by soil clay C/N ratio
(g/kg) (g/kg) (g/kg)  (mg/kg soil) mineral (mg/kg soil)

il 6.05 9.860 1.410 6.410 39.40 188.5 6.99

® NERIDARE 3830 10.46 1.510 36.6
FE 350.0 9.250 1.450 378

U NERICHE S 391.0 20.70 11.47 18.8
e 390.0 30.00 14.18 13.0

S NEFICH 8% 212.0

B UNRICRRE B BEM T E 5 N5.678. 2.065H141.065.

2 Z#R57HE

21 TP RES C TR

MERAVUETE L EEYE C KB, EXLRG, ARBRITKLESEHREL
B+ SHAEYRCEARREMUED, WESHEP L IEUAYE CHEXRY
77.9mg/kg MNP 455 2mg/kg, M T 5.8 £5; HE LML HE S HEMAE C K3l
T 388.2mg/kg, HIRK M) 4.98 £5, (KT xf AL, X T RER i T M A B 8 02 7 148 pH,
WS TSR EYE. EREABELEFTATRKE CENEA, 1IN EY RN
M. RELE AT 746. 1mg/kg, I T 9.58 1% 5 E L 1 MF 570.4mg/kg,
HIETEH 73/, EANEHNERASLHE S, T EREYE C KT SEREMEEN,
HER T MMM CK 4LH,

ME S RERHE 10 X, 4 HEMEYER CHART T, HrhiAm&meaE
AL T FENR B B K, 15 20.9%;: FEWK Y S HEBRBR 1, 2 18.6% B HE RS M CK 42 W) 43 5
TRET 13.99% 1 10.76%; T H 55 MM E MM TR D, 50518 1.6% M1 3.2%. &
B AR AEE CHTHE, LHMRERE S X, MAEYRAMANS B EI CIRESE
ROUBHREAFRAEESBYEI GBI TH 20K, BT CK MG &AL T H4E
MECHMEFASN, HKEHRE TR, HAE 30 KNSLEP HEHAEYVER CNARL
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F, ERLIEMAEYE CHX—FHBEHHNEEBRAN C T IPFRBRELTEE—
AEEFA. MERBEMANIILA 1SR 11 A 75EAREE621CELA, N1 HARS
ESBEHAHBTHES 2—I18C, BT 11 A 26 SHLETHE 0—14C, B EXKE X E A5
4—18C., KBMX s TEEAEYR CHTHAMMZ L. HE T LAGBE—
Benfia iy, BESHLEER T HEEYE C ETESIN T EEFRRA.
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Fg.1 Changes in the soil microbial biomass C
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MY E Nt SR C A THEMI(LE 2), AJTIHREISE X CK
AhE e, AR N M 10.7Tmg/kg 1 INF] 40.5me/kg. & AbFRHE L, B0 fE 0% 26 40 20 18 fn &
£, 35 65.0mg/kg; H K ARG AN, K 58. 1mg/kg: AHLIEALE &M AT AHILE S
MR AR SE NEAL ) ; b R B  AbFE P, 1A YR NUE T CK. &R L3 6]
ERNBERIERLABETHRAN CHEAR, #15 T EMAY X IER N LTl N8
EYEFEAR, ERARBEAE S, T AAREAE ON R, TEBEYUN LS
Wl T —E2H RN, X A LR N KB TRAERIEA(LER).
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Fig.2 Changes in the soil microbial biomass N
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TEBEYENNELS CBUBEEAFHEL, BHAEAR, CKAARE S LEMAE
YREARERE, MACLHEF NS S KIE 20 KNBEAHLEHE IV EAALAKR, BM
5520 KE 30 X LR BAYER NCEREM, AR INEHRSE, WS iiE SR h T
I 20mg N/kg.
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A, &4 b, DEMEYE P B IKIBETIE S KEMMEKE (F 3), 8
FALHERE IR L, RR WA VLICHLEC G A #6, B Ry S5 RS, T CK A5 56 5% 8 1Y
B, SEGEEEENIEEEYE PR IEEARETSBOEI P TERN
WEE, B% 5 XEIHE 30 XERAVLUIE S 5E A A5, LA R PLE/N, I
CK I fn s b B o R AW & P REARIERE, KB SR RNE 5 KKKT,
THEBAEY R PR EAARRE T HEMEYR CH NN TBEAWFEERNE &, AFH—
FHAR.
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Fig.3 Changes in the soil microbial biomass P
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Table 2 The changes of soil available P

T o® #F ¥ P

4b2E M H LHEA soil available P
Item Treatment 11IALH 11AsH 117108 1120H 11A30H
Nov.1 Nov.5 Nov.10 Nov.20 Nov.30
Xt B CK 18.0 8.1 18.0 18.0 18.0
ke F+N 18.0 18.1 18.0 18.4 18.4
wmE ST+N 18.0 16.3 16.8 17.2 17.2
T E P—N 18.0 27.6 26.8 252 26.4
Wigk+FEE F+ST-N 18.0 lo.1 18.6 18.4 18.4
iR F+P-N 18.0 221 238 2.6 232
LSD0.05=1.88 1.45 1.52 2.14

LSD0.01=2.68 20.6 2.16 3.04
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AL FE b 3B P AE IR WIEI 0 18.0me/kg 2247 MAE RERMEMMESHER S
e, BT RAET LESEY A P EYE R, HEREY P TR, H-MA B XE K
E RESPERANS FA@ HHAEMBEELAE D HIEAK P -ERFREH K
T, RPBLERN, P ENEREGRER GG S KGR, ERERR PHEER
K,k 1% BFEKF, xR, ek SfAEAnEsSRERALERERARE.
2.4 TEFGEMHIERS NN EDE R

THEMEDR N BIFHRRIS 30 XIEm 7RSS, XL ey NREMLGInfy? &3
B T A B R AERE OB LA, 3 B A 1 R IR JS AR LR SR B E T A X Ee B A R
PN, WA AT, AR E IR T AT NAEM 17.8%; SAENCE SRR G, B E 6
BECN R A BT . R A 27.5% BWRE NSBAYE R, fE S50
SRS FE R BT, A UN B E 15 A LB PR Y 20.9%, ERIK 1% BEKT,. X -GRE
Ocio“ By 45 B F8 L. Ocio 7 H RIS & B, £ MR E AT, B E KA 30% HIFIH N # H
BEMAEYERAN, 5500 N IER R ET IR R 25%.

B FE T, 28N B A A B R 1 L) 30.4%:; [RIBE R SR BRI A fS BB R A 3%
SN At A BT . B SRS B SRR RS BB N AR Y I R S L B AR T A
B N B SR Ho ), A A LR NOATRE LU LR N A S o LIEBUEW TR A,

MFE 3 i AT LU Y, BE & B HERS, SR B AR R PN LB B A A T AR k. B
FEA S AL FR, A E IS N ERAR S 10 KRB S, Z R8I, XHMRUE
BfE AL N AR, A 4 B ARk 2 5 0, BE S BRI AT SE R N, SR AR AL
Bich, B RS ON B E HR RIS 20 KOS A AT B 0 R 26 0T, A AR 3 N Y
EHFAEEEAEERE T HENMEE, XEERHTHE ONLEDN H5TOH
28, XA YL 55 AL AR A BT, AR N M B 8 R P & 0 i A e 5 K
oA s (B 7E 5 X P RP A HLAE AL 2 4038 oh, B0 50 N 2k 4y 81 35 35 B0 o 0 19 BT V) 3R A B
HER, BPHEARJS 20 KA AT B i o, JF B RS R AR R S B8 . 03 158 30 RAEf, Y

F3 WEWEERA NI (%)

Table 3 The proportion of '*N immobilized by soil micro—organism(%)

HHEIES N FE" NIEH (%)
Treatment YN source Percentage of "N fixed by soil microbial biomass(%)
11/15H 1HHA10H 11A20H 11H30H
Nov.5 Nov.10 Nov.20 Nov.30
F-N BN 17.8 238 18.9 16.3
ST-N FAE-N 27.8 29.6 327 25.1
P-N N 30.4 325 238 211
F+ST-N W -N 19.9 221 233 219
F+ST-N FE-N 209 225 24.2 234
F+P-N Wi -N 18.9 20.9 217 20.4
F+P-N B-%N 24.6 274 22,6 19.0
LSD0.05=2.2] 1.81 3.43 1.35

LSDO.01=3.10 2.53 4.81 1.84
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BT B 5 BB N M EL BT R 3k 22% 2. X iRk R A HLICHLIE AL 4 5 P BB MR EAL
JE N K B SR B BT AE .
2.5 TIABEF R NNH;+NO: ) T

BRI LA N(NH,+NOy ) BB A (LK 4), NEHATRUE i, CKAREH +
B R N MK TP 86 — B AR, BISE 10 R ERI AR A, UG XA BT ETF. B st
B, 125 5 RKEF 1380 N 2b 92.3mg N/kg, B4 20 XiF T T 36mg Nkg, ) T4 30
R X EFAH 62.0mg Nkg., HBFFHE NAEBEALEE, ik T HB4E g ies N
MEYERSBERE -RIIE&EL. REESAHVIEER S AN, 9 /R N 2L IHR
5ANERSEEREA X, MESHEREH, FHRN IR FENAETE; 20 KUGH
THRAEYHTERF NRBIBERXAR LA S55ERHN, tUFAN—BLT LA
g, B 30 Ref{ifEm. XWMEHMBENARFEETHRE ONKETESE, H
MAELE P FREENT R NBEEWFER. X (R 3)MEWE SRR NK L
IR EI RN

-~ CK

~&—F-N

—d— ST-N

TIRF AN

=3~ P-N

Soil mineral N (mg/kg)

WE1B NASAE UAW0B WA0E 11 Ag| O FSTN
XHEBAH

Date of sampling

—&—F+P-N

B4 LR N(NH+NO,) i A&k
Fig.4 Changes in the soil mineral N (NH,+NO))

2.6 BERUNBAE N EHELH T 8k

MRAPAUES, BERNEA—MB EA Y — 808 TS MEY M T8+
THYFRBEE. SEEA— P HGEA 163% BN B EYE &, 5HEVLIE SRS %)
e, B THEMTHAEYRARAY CH,R# THAEYRKIED, B N W E & e m
BT, % 1% BEKT, MEMEEARN, "NEDBIA 25.1% f 21.1% BN B 8
HEYRE R, WAHEAEERME 1% EEKE YSENSMER S MERN, 5N #%
AW 18 5 0 LB ER A BT R AR ZE B FP G A AL TR o, AR EE R N B ) 5 A B A B
TREBNAGE 5% BEKE. MERP NBAZF LA SHAMMEL THREL, %1% 5
KT,

FEEHN B8 7 B 0 H ) AR B, N ek A T, FRE E BB A 42.4%: 4 5
FHEREMBERESNEE LA TR, AXFAMEST S, SMERSIME N
MEELRERTEHEREN, EHEER K I%REEKT, XARGHESEE
BN KAX EAXEKIJLEFREKBHR, R 5EE FE9 0 08, WIMEEME
EFHUN B HE 6.37—7.51 Fil 10.8—15.6% B HHK + 5 Y BT E.
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Table 4 The balance sheet of fertilizer '*N in the soil one month after application.
vis:] "N % Y PR HHN HE £N 1# %
EFHEN EEH® N
Treatment Source "N immobilized N fixed available orthers total loss of N
of U N by microorganism by soil clay N N
mineral
F-N MEN 16.3 424 17.0 6.4 82.1 17.9
ST-N FEHEN 251 6.37 1.38 62.4 95.2 4.80
P-N BN 211 10.8 10.1 50.4 924 7.60
F+ST-N N 219 320 144 18.9 87.2 12.8
F+ST-N FHEN 234 7.51 9.00 57.6 97.5 2.50
F+P-N WEEN 20.4 359 18.2 10.0 84.5 15.5
F+P-N BN 19.0 15.6 9.75 51.5 95.8 4.20
LSDoos=1.35 LSDoos=1.84 LSDuvos=1.43 LSDo0s=3.09
LDSooi=1.84  LSDboi=2.50 LSDnoi=1.95 LSDyoi=4.22

JEXER — ARG, £ Ll 2 &R EAH — 845 N B NINH+NO, ) B AT
TP, BB NA 14.4%—18.2% M NLIB B NTRLE. MANIELBEY RS
A - N LH k., BEMEEMAL, BAESHONTERE, RA 1.38%: M5
MERSETILREMAE 0.0%. HBEHT C/NIK, BFLH@®.FLU—DAGH 10.1%—
9.75% HIN BB b i k.

EEPN & fEi G, F— Mo "N g ks, AENERE EA—1MH G Ntk
B EEBIAR /DN, IR B N LR 2.5—4.8%, H3E "N 4.2—7.6% Bl k. Besmet, — 1
RABEE 179% WUN#HKL SHIEEARAG, S "N K RBEEN 12.8—15.5%; &
FRECAH L, RERERMERANA T, 5 1% TEKT. b r W, TTAHLRE i 9 32 8 i A
B, ZEVE R RBCRT, NI RUK e BB A/, N TBYIE NIBRIATIIR &, 54 HLAERE
AR, 8RB X NS EYREE, BBk N BRRAMARIEE —.

32 X% X W
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CHANGES OF SOIL MICROBIAL BIOMASS C, N AND P AND
THE N TRANSFORMATION AFTER APPLICATION OF
ORGANIC AND INORGANIC FERTILIZERS

Wang Yan Shen Qi—rong Shi Rui—he
(College of Natural Resources and Environmental Sciences, Nanjing Agricultural University,
Nanjing  210095)
Huang Dong—mai

(Institute of Soil aund Fertilizer, Jiangsu Academy of Agricultural Sciences, Nunjing  210095)
Summary

Experiments were carried out to study the changes of soil microbial biomass C, N
and P and the transformation of N after application of organic and inorganic fertilizers
by using isotope of "N. The results showed that the soil microbial biomass C, N and
P increased greatly after application of organic manures at the beginning of the
experiment, and thereafter the biomass C decreased, but the biomass N and P
remained constant. The immobilization of "N rose to the highest about 10 days after
application of “N-labelled (NH,),SO, and one month latter about 17% of the "N was
stil in the soil microbes; when combined with organic manures the immobilization of
"N from (NH,),SO, increased. About 19—25% of "N from the '“N-labelled organic
manures ,was also immobilized in the microbes at the 30th day after application. In
case (NH),SO, was applied alone the loss of N was about 18%, however, when
combined with organic manure the loss decreased.

Key words Soil microbial biomass, "N of isotope, Loss of N, Immobilization
of N



