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B E RERIENIRL (14 F) 1398 GRE) AT ER IR, H A E RN RE
BARBRT T E P RUEY SRR R E R H A, SRFH, IR 5 X LEHEY
AR EMBE R APRS, RAEEEAENEFESEAMERRY 54% 56, A L4E
HI7E 13.3%—15.4% 8], FEARJG LRGBS e R B I EE R QB R, B H AEwE
BAERN 64.1%—87.3%., fEFEPEKBREBEYEFOLEEZHERE R, TENEHEN
MEYESOLEEHERD, (LEEERN 1.72%—3.29%. FoEHUEHEDRFESN
M TRE. hBZEWERERK N B S EDRIECN K LF R R LB RS, &
83.7%. HE MR AL B TE 34.3%—54.3% (0], HUEWEREN "NES/MERI "N Z BFE
HE M IEMX (r = 0.860, n=6).
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Table 1 Chemical and physical properties of the soils used

s pH HULE £ " E HERZN) HHEHBEP) ARHEK

0. M. Total N Total P Hydrolysable Avail.P Availl K

Treatment (H:0) (g/kg) (g/kg) (g/keg) N(mg/kg} (mg/kg) (mg/kg)
CK 6.40 148 0.796 0.326 84.3 10.1 113.7
N 5.77 149 0.792 0.330 82.4 6.8 96.5
NP 5.58 15.2 0.865 0.412 96.4 16.9 87.2
NPK 5.60 15.4 0.830 0.449 94.0 19.7 132.5
M, 6.88 18.3 0914 0.402 96.4 286 120.2
M:N 6.77 18.1 0.940 0.418 103.2 21.0 116.7
MNP 6.94 18.5 0.986 0.497 103.1 60.2 1204
M;NPK 6.99 18.8 1.001 0.494 106.0 63.4 134.5

Bt 12.5kg, MAELEF MAERKRTY, BH 9 K. LR No.1g / kg £,P,0,0.058 / kg 1, K,0
0.05g / kg 1 HHIEHL 8g / kg . MIFBRB AR S EAALR, EEFERSTMNTEESHY. BE
A PNARICEEE (F Y 10.11%), BEIE Nt BEAR 4T, L N M. AL NERIEE, KAV AS &N
149.5g / kg, =% 9.99g / kg. £28% (P,0,)7.89g / kg, 8 (K,0) 11.40g / kg.

WIT 199344 A 4 B34 MAC, 4 A 9 Bk, HEREARE 15 #/0E. AEEKPERTELE
HAKBEHERRAFKER 60%, AERBEIRKS. A/0FELSEHG A 11 B) WG A 30 H) JFE
(6 A 18 H)MBRE (7 A 11 B) 24 BIHR DA HEA, BRI 2 N EE, SN 3 EE, oA,
1.2 MEH*E

A YRR W E AR Brooks % (1985) ", Gallardo 1 Schlesinger(1990) ' $# i B9 77 ¥, R A &4
KERAE, F24EH R MR K #% IR (Jenkinson, 1988) 47 T HiIE, BEMEFEWT:

FREUE Smm 58 4 50g (S F F 4 40g) F 100ml B3 M+, FEE 2 TR A E RS KE 24 /0
i (25C), AREMEZ HERZRERN)G, A 0.5mol / L K,SO,MAH TEFHE 250m R B .LEH
(Bt =41, R%E30 54 BRAARENE WERREPLATR. UAKE LR AR, RiE
Biomass — N=222ENHHAYREEE. AP ENAKEERKE LR 0.5mol / L K SO RMEREE
Z %3222 55 KN = 0.57 BF 458 L5 R 8 (Brooks %, 1985) . KN AR KESGH LM NH,” — NERH.

LR bR 2 B R R A TR AT

£ 8 AT M NH I NO, — NWIE: BREGE Smm 7 895 & 8 10g, BCA 100mt = F L ,
0.5mol / L K.SO, 40ml, FM 5 #HE R, k% 30 2480 GR L = 4'D), L EG 2T soml =, 513
BB IR L B B FL S0 BB BETA I E NH,” — NI NO,; — N,

N [ {32 3 43 # R L0 2

2 ZR51H8

2.1 IMEMBEHETEN
ARIAEALE AR AN F TR MA 1 FrR, AE 1A, 58 (CK) 4#E+
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Fig.l Seasonal changes of soil microbial biiomass 3§ E%E%Eﬁﬁgjuﬁjﬁﬁﬁmﬂimgﬁm

Nin different fertilization treatments %ﬁﬁﬂﬁﬁﬁh

HHUIE S LAE AT & 0 R 4 & b 3 ), R B A B W A (B 1), oA
SRR, B8 T o B A B 0 ML AE B AL TR, X 5 A A B 45 B — BN, A ML
HLAE ) BC & 36 P A7 R T 38026 4 %4 T 0L 280 A BB 4%
2.2 R IERE A E RS
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B 5 R B R, NP A NPK P 4b 3 39 13.5%, 4k BB F145 #LAE B0 4 H B 14 4% 4b 3
(M,N. M,NP. M,NPK) ] [&] # 3 bt 8 i fL A 55 Ab B8 A7 ST 58 40, -39 9 14.90%. BB HLE
HUAE L& 1 AE S 32 S i AR X R B R B 45

K E T AR ETERD (R ), FERHTRIEYNER, 3%
FRE T LR AR BT IR D, b 8 e AR b F e B R A A B R ] R
&, THEM T LR B D MM E ST BN RBEARES RS TR, KPR AR
BEEALIE, e BA MR B, R B IR R A AU R 0. B A ALIE R R BE
N A O R R T U B, B X A IR R R A Y E s R R,
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Table 2 Immobilization rate of fertilizer N by soil microbes in different treatments

KA HM (H/ A)Sampling date (day/month)

- R S ®AH FrIEH B
Treatment Seeding date Tillering stage clongation stage  Flowering stage Ripening stage
9/4) (11/5) 30/ 5) (18/6) Qau7n
N 5.35 1.72 2.87 339 1.82
NP 13.7 3.29 4.18 2.85 1.35
NPK 13.3 3.25 3.75 1.34 1.80
MN 144 237 4.70 1.42 2.11
MNP 15.44 2.44 3.24 1.87 1.94
MNPK 14.87 249 3.06 2,03 1.54

XE5ENSMETFRER B0,

REMAERS (4 A 9 B) LEAAEYE Ha BRI R AU EHEIEZ /) 5.35%—15.44% (FE &
X 100mg / kg 1) . HEH HAEYRBEM 64.1%—87.3% (FH N 82.1%). HHAMALR
BMAEYESNE TERABANTHLEAE, T 8 1388 8 el 8/, #E Yt
HEARE KL R A B, —FE A A A IR AR WA mK, 5 - EX S
KAEEW A K RNE AT U B K, BB A SRR,

MFE 2B UES, E/NESEY, FHEREYEYENE D, BAEYEFRIER
REHATE LD, (LB AREN 1.72%—3.29%. B, EHEVEDRS, EHESEY
BR800t 6t B AR, U8 15.2%—35.5%, T3 24.4%. SFEEMUGE, AV REREN
EREBREARHE K 2), B/NERBS, SUAEYKE RFOENNESHEATIAR
B 1.35%2.11% EHESYREF, EAEHRRAM LA ERLBEARTABRKER, &
8.3%—25.6% z [6], H A F LR (N), B THEYRKIRD, EARM TR EA LI
HELEP HAEYERFERN SHFREK. SAIESHERALHE S, A&
AP UNERE A BT & 8.3%—11.5%, 3K 10.3%, # KT A% 8 3B MFHAER
MR, XATEERA TEIELET-FTEEZMNIERA S SIEYI R, 5 FHEXE
AHERHA LAV AT AR N RN,

2.3 FEFEREMNEAEEAEDRNFRE

2.3.1 BRI R R FEFEW A KB RIA Y B mEL Mo L BB S T %
3. BEIAN, ERMAHAELEOHEBEMEER N+ "N BRTEEET
FTARE. MEAEGIELERNMAMEBOATIHER. SHALEPREYWEM
FLAERL A & ("N) K T o LB R B &, 15 8 726 46 9 A K 35 TRl B A 0 2o AE e R0 [RTAR AR
ARTFHHER.

ME3 BMEMEBRXE, St B O MEDYRMEAMFTEEA L XRGUER
BB, Kb DA RS BmMAEAREE LD, b 8 2mg/ke, X ERIHMAEY B R R B
NP #1 NPK 4b2 3 B AL AR R R B (NN R E, 42 5125 14.7 Al 14 9mgN/kg. AL
FIE 5 4L RE A& & A SR AE Y B i R AL AE B RUE (PN) HEALAE NP 5 NPK £ B 88 A 38 0,
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Table 3 The turnover amounts of soil microbial biomass N

& = B E EmyiEE " % B

Treatment cumulative assimilated N cumulative mineralized N Tumover amount
C*N+"N) (*N) ("N+"N) °N) (“N+"N) (°N)

CK 7.5 - 8.7 - 16.2 -
N 8.2 7.0 954 5.2 17.6 12.2
NP 14.7 14.6 16.5 13.2 312 27.8
NPK 149 14.3 14.5 12.5 294 26.8

M, 13.1 - 119 - 25.0 -
MN 233 17.4 15.4 15.3 38.7 327
M;NP 223 16.3 14.8 14.4 371 30.7
M,NPK 20.3 154 14.9 13.9 35.2 293

BRMEMEEE N+ “N)B B, M NP R M NPK 4b 3 i 58 R m AL & 2 4 518
22.3 F1 20.3mgN / kg, F# Lt NP il NPK -3 43 538/ 7.6 #1 5.4mgN / kg, BEHAF L ILHL
RE & e F A A T 3304 9 33 oAl B R B A R 4L

AW By 40 & BBk xt B B FUIE A0 A VLR Ab B R R LA Ah, HE & MR A TR Y
Emy R B HEEE (K3, FEARRALLHEATEYRRASEBR, HHET &
RERD MKHERAINE, T BEYBRASEERAER  HIEP C/ NHEKR, FR
My ARELES, XEABRBERERA Y., NRIEFTUF S, HEDEKBNG
HEBEEALRBENARE. XH#—FRHLEBALHELE, REY S LB FITN
R, BEEEDRGE SN T EAENEANT R, ELELIEESY BV PEES
NH," 48) BB N LG22 4708 20, 6804 20 B 3 A R N L 0 2. B FE W 48 K30 IRl
Y ERT BB VLR TR RS A AL EE, h TEWA KRS, e
VERFHALCRAZTETHER BT HEAREAREENEE, X5HEDEDREY
RAME 3—6 ™A E MY,

WAEXERNRWEAKRE (BT HEE + EmMEAEE) LA YL 4L AE A 4 5
ALK, K NP 2 NPK 403, I KB BB B/ (R 3). WHANIES
CIERC SRR A UG T AR Y LR R T EMEE ST, 87 AT ek
HTAREAMA R R E R, I B>+ EBAEREIE—-FEE L.

2.3.2 WAEYKRBERSEYREENXR A YR T AL R B B B 1R 42 4t
THXER., HEEEEMEERNT A RITE (R4, HEXMTEREH, £EY
ERPEEEDEENTHRERS NERKERAMFBEBFEEEEMRX (r 2510 0844
M0.841,n =8), EARLEMNHAEYEGEEE HEYRKRMN LB AR (X4). 3tHEA
HHEEEAE N, BT EERRK, RUAEED, REYEREAE SEYREE R
B EL BB K, 43 B8 70.4% F1 78.3%; NP 1 NPK 4b 78 R /B4 7= B AR i & & B E 18, #%
AP iET AR A BAL G VR R B B B B AR, 7E 15.12—23.7% (8], A YL &
B M)A ST LA BB (F4), (1 148.8mgN / £, ¥ BAK T A HLAE 5 4K AE e it 1
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Table 4 Effect of N supplied by microbial biomass on the uptake of N by wheat and the yield of grain

& = MEY ARG E LT & -5 ey~ &

Treatment N supplied by biomass N Uptake of N by crop Crop yield
(mg N/ pot) (mg “N/pot) (mg N/ pot) (mg"°N/ pot) (8/ pot)
CK 108.4 - 154.0 - 3.72
N 117.5 65.1 150.1 77.8 271
NP 206.2 165.5 7159 377.1 19.31
NPK 180.6 155.8 928.0 454.4 2544
M, 148.8 - 627.5 - 19.51
MIN 1923 191.4 978.5 3522 23.62
MNP 185.0 179.6 12234 414.6 30.14
M:NPK 185.6 173.8 1216.1 495.8 31.98

NP. NPK 4t ¥ A HUAE 54CAERC & 8 S A B e Wi 5 (L B B 5 NP, NPK AbBE#3F, {H /i
EEYRRRABTERTEE. AL SALALE S5 AT, 75708 e Y AR 5N 8 84
iR R IE b N & (K 4). LRSS M) iR 36 2 A M ™,

MK 4 BFTLUE W, BREY RS AR R N & &7 N 0 H B, B 8 R A
HE R U (5 83.7%), HEHEAE LG TE 34.3%—54.3% I8, 13850 25 #E47 W8 i &4 BE RSN
FHI/3ULRRE THEVERTABERNN, BUEYERBRKH N B S5/PERIKSN
BZREIFERSEEMREGF=0.860,n=6).

3 45k

A ALICHUAE BL & bR A A T ORAE AR o5 402 EUIE AU R 3. BB 40 JIE 2 RUAE, o
FTEEREYETAERKRTRAER. FSERARHK. MEYES HERAER A
MtEHEE IS A S RASERIEREA. HIES LR RNHEMESERTHA
WIER, 5E SMEMEERR 64.1%—87.3%, EWRKEEE T KIS RT LEHEY
AR B AL AP R R LI A 1 /3 BA LR B TR ke bR AL
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IMMOBILIZATION OF FERTILIZER NITROGEN BY SOIL
MICROBES AND ITS CHANGES

Han Xiaor Guo Peng-cheng Chen En—feng Zhou De—yi

(Dept. of Soil Science, Shenvang Agricultural University, 110161)
Summary

The immobilization of fertlizer N by soil microbes and its changes in brown
soils of different fertilization treatments were studied by a l4-year field location
experiment using the ' N isotope tracer technique. The results of pot experiment
showed that the immobilization of fertilizer N by microbes in various treatments
reached a maximum after 5 days of fertilization, making up 13.3%—15.4% of the
nitrogen applied except single application of nitrogen. In single N treatment the
immobilization of fertilizer N by microbes accounted for 5.4% of the nitrogen applied.
The increase in microbial biomass N after fertilization originated mainly from fertilizer
N. Fertilizer N in the biomass accounted for 64.1%—87.3% of the total microbial
biomass N. The biomass N was gradually released during crop growth. At the tllering
stage of wheat the immobilization of fertilizer N by microbes decreased markedly,
making up only 1.72%— 3.29% of nitrogen applied. After the tillering stage the
biomass "N tended towards stable. '*N released by biomass accounted for 34.3%—
543% of " N absorbed by crop in different fertilization treatments except the
application of alone fertilizer N. There existed a close relationship between the "N
released by biomass and the '*N absorbed by wheat (r = 0.860).

Key words N labelled ammonium sulfate, Microbial biomass N, Brown soil



