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fegs Mo 0 i K f A SR B b B 27 B i 2
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Table 1 Basic properties of the soils investigated

a Spit] Eoa A HLBT € AR AL AL " BUA CEC pH
Soil type Total N oM Total P Alk-hydr N Avail. P Avail. K Mineral N (H,0)
(gke™") (gks™') (gke™") (mgkg ') ———— (emol kg™")
S+ ( Hap soil)
2.28 36.01 0.934 170.3 5.0 121.3 60.5 17.7 7.3
Typ-Hap-Stagnic Anthrosols
#ie £+ (Fel soil)
1.73 24.19 0. 668 108.0 6.8 72.1 79.17 15.0 5.6

Typ-Fel-Stagnic Anthrosols

1.2 T#EsR

SR JHE R 85 % 0k 0 A2 R A M B B, K
HET 0T 1% 1)+ B oK RS RS AR IR S
(] Fsf BSCAS n s B R AR A Dy it PR, B A b PR AT 3
Wo ¥ BE S KR KR i 50%
AR, T 25 CHEER R PR B2 d
FREANFEAK S o A BIAE 0.5.7 14 .28 56 d I}, B
TR E R ESA S A MY E Y R A
BRHEN R, ORI 0.5 d f156 d i iE
FHF RS FF 00 20 R Ak SR 09 I 5 & B 5% 56
d (A BT A A A S B D A

SR N R0 2 2 A B 3 I s - 48 10 R B Ak
MR, BB M Wang 25 [ 77 W, ORI FS AT
R E K% 0.5 d #1056 d 1Y M+ Fn B U8 R
30 ¢, ¥ NS pg g ' HAYLELH, A 2 ml PN FRiC Y
("NH,),S0, %%, "N £ ¥ N 98.27% , SR 5 i A fH
R TR A ARG 55, A BIAEREFR 0.5 h Fl 1 d J5HL
AR A EE 3 K, E AR AR
B HN FE B 49 % F Kirkham F1 Bartholo-
mew" " B 43 A7 5 R R Mary 461 f) FLUAZ #5750 5
T R R B iR,

SR N [0 2R A B 12 0 T 2 s FF 110 LR B
A% AR S E Watkins FI Barraclough“g‘ ONER:S
MAE L BUNMFSFFC 532 0.5 d A156 d (1 4+
FIEEUE + £ B 30 g, 3 N5 pg g ' LB, A

2 mURPRIZH) (NH, ), SO, % W, SR8 5 A 5 i s %
FEh RS R IR eSS SR 0.5 h 1 d 3 d JRHH +
BE O AR AR S B RN EE, kA
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B R 56 d (RIS FF A F0 A RS FF 1 25 A 1= Fn
R A B >2 mm 2 mm ~53 pum . 53 ~2 um,
<2 pm LT, I A R4S 1 58 40 43 v i) 2 A
FERION FHE, RS R A SRR %
W7k B R S OB ERE 3k 2 mm G, 56 1Y
PR KT 2 mm 55 KRR SRS AT s Q¥ it 2
mm i 1 A K S iR JF RS (400 W) 43
5 e 75 43 Tk A B P, 4353 o i, I FH 7818
Pl SO = NES W7 1 N | ol < S 22 3
2 mm ~53 pm 450 ;@K E 3 53 pm G BRI, &
PABA B L8 700 r min =R B 7 min, i
TR, 2508 NN ZE 1K wh s I ) 0T, Ak 2k 2 0, 0T
¥ EE WA I RN EE W, e R
5o BRI 2 ~53 pm U3 O ED IR
W, AE5 000 r min TR B L 16 min, B0 RN
0.2 ~2 wm 453, W& b3 W, 76 B WP o A
Na, SO, VAW, 1 1 28 B, 0 22 5F J5 0 3 W, 76 5 000
rmin~ NG 30 min, BEOE KN <0.2 um 45,
0.2 ~2 umZH 0 Fl <0.2 um 4434, 155 <2
wm 4453, # >2 mm .2 mm ~53 pum.2 ~53 pm, <2
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Fig. 1 Mineral nitrogen content in soils
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Fig.2 NH, -"N content in soils after straw application
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Fig.3 NO; -“N content in soils after straw application
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T EH AL R E WA KRR 7S
TR L2 ~53 um A RE, 5 R EEW
75% ~78% , Hok Jy <2 pm A4y, i+ HE W
19% ~22% ,53 wm ~2 mm 4453 /0, 4 HIEHEE
3%, 53 pm ~2 mm 400 & HE (7.2 ~9.3
g kg B, HIK N < 2 pm 414> (4.3 gkg™')
2~53 um 45 (1.0~1.6 g kg™ ) F ., 53 um ~
2 mmZlr SN FE R (0.476% ~0.511% ) i, H
W <2 um 448 (0.454% ~0.467% ) ,2 ~53 um
Y145 (0.425% ~0.448% ) f52 /N, ¥ I8 + 4% 4140 [ N
FEHBESTOML.

N FE L e A Fe R B (- T)
Bt >2 mm A EN BT #5085
IR FFSN B 15.4% F129. 1% , k14 > 2
mm 4150 Ry R A R FE U6 B 8 £ R AT 43 A
M Z, 5 M R B R RS FF 56 d AT,
53 wm ~2 mm 414N 855 R INF A CN &Y
13.3% 1 10.5% ,2 ~53 pm 414" N & 4> 5 5
26.5% Fl 24.5% , <2 pm Z4H4r° N & 4 9
29.8% M1 30.0% , £ "N H LW ETLE T /N 12 41
WUk A P, <2 pm 40N B 7E S+
WL L WAREZES, MM+ 53 pm ~2 mm
HIAI2 ~53 pm AN BB EH FHR L. N
[BICR B F O RS FF 56 d i, 12 0 4 F e +
PNGE R B R R FFT N & 85.1% AN
94.3% ,FEFF N p B2 T 14.9% F15.7% , ¥
B+ EREFF AR £ R % R AR
R, A R s FF SR A ) EL B8 483 2, 00 o A = A i
Je R IMFEFE 56 d B, F FF AU 40 9 5 2% 10. 7 mg
kg A4, Img kg ™'t #F >2 mm 2150 1E N K S iR
MIFREAT, S LA e £ <2 mm 443N SR
BB A AP N B 82.3% M1 92.0% , B 4
R AN BB 17.7% 1 8.0%

1.0F
§ 0.8} _
Top
= 06} 0>2 mm
2 1
£ Z. 053 pm~2 mm
E “ 04k E2~53 pm
§ B <2 um
Z 02t

0 L.
#Hket
Hap+tstraw Fel+straw
kb FH Treatment

B7 b ABRCRSFRE R A A i TN

Fig. 7 "N contents in various fractions of soils after application

of "N labeled straw
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B O+ RER 0.5 d B A AT L %
INFREFE 56 d B IR B L3R, T BRI R
£ R0 5 T 22 e 5 R T R % Y
A% (oA 4 o % L R At R 2R
o O LA BIHFAER R R ERTHE L, X F
R O B - A 0 R b R R, FLUAZ f
PR 0 20 A I 45 o %6 A - 2R T A 3 i
LK,

T B R L VR NS AR 0.5 d B, B AR 9 %
B AL RN 5 N 161 Fl 1,48 mg kg™ d7T (%
3) BT B A LT E R, 56 d i, #HFHA
BT AL H R I A, 43 34 0. 26 1 0. 36 mg kg™
A7 AR T A U A L R R
INFEFT 56 d I, [l i 2R 43 B > 2 mm 5 AT, 80
BEME10.2 ~11.9 mg kg ' HREFFAYN FEEFE
22.9% ~3.0% ,FEFF A S 1 BR AR, B
Zak 56 d ¥ 3R e, B A 5 o1 R i A 53 R4 2
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Table 2 Gross N transformation ratesin soils (N mg kg™ d™")
AW FLUAZ £
- IR Analytical equations FLUAZ model
SEES £ 3 i
P A AV S R PV R i R P A AV Y R MRS A i %R
Ieubation e Soil type L R iR R
Gross nitrogen Gross nitrogen Gross nitrogen Gross nitrogen
mineralization rate consumption rate mineralization rate nitrification rate
L4+
0.5d 1.09 0. 34 6.85 +0.46 0.34 +0. 16 5.84 £2.59
Typ-Hap-Stagnic Anthrosols
WL
0.62 +0.48 2.83 +£0.47 0.60 +0.29 2.16 +0. 69
Typ-Fel-Stagnic Anthrosols
CTER
56 d 3.18 £0.47 8.55+0.47 1.44 £1.25 5.67 +£5.07
Typ-Hap-Stagnic Anthrosols
#R L
1.11 £0.08 2.77 £0. 05 1.10 £0.09 2.09 +0.08

Typ-Fel-Stagnic Anthrosols

3O (E + R 22 Note: Means + std

®3 BHESHMIMERI INERETHESR

Table 3 Gross N mineralization rates of applied straw in different

soils(N mg kg™ d™")

e &y 1% 3% 5} 8] Incubation time
Soil type 0.5d 56 d
5+ 1.61 +1.41 0.26 +0. 07
it 1.48 £0.37 0.36 £0. 02
» »
3 o

3.1 TERAMEFENERRE
TR E N SR AR B FR AT 14 d BT
WL BH S RS A IS AT 2 R, SR 0 i SRR T RE— o L
Bl FF R Z H 14 d e N 8 F %,
W B SR 0 115 1 2 T 4 3l o 1 TR R
e, M BN BAE 7 d 2 28 d dl s R . St
FHECN R AP RN e 14 d 228 d
Z AL 0. 44 mg kg ™' ,28 d 5 56 d 2 [A] &A% 0. 09
mg kg ™' HIE LA RCN AW AW RSN R
7 dE 14 dZABEE0. 12 mg kg ™', 14 d 28 d
Z A B A% 0. 16 mg kg ™", Wi A 38 b ik ), 7
CNFURUE Y R N R R A
O AE 14d 228 d, R L 7dE
28 d, BT TN RGP A RN I 4 )
B AR INASFF N 4 19. 8% H 10. 6% |, 15 13X Bt i [i]
P9 AT A AR T RS AR AU KL 8RN R A
PNEREMR FETRAETHARZNHK, WY

(1) 38 3 9L 2603 00 1 s T 6 92 8 v 1 4
ZON B (NHS "N el E A AL N) | A % T 4
fRER I HE v P i NH, -UN &, BRI IR R
[, (0 F AT A 0k A0 A 3 358 43 N O R kA AT i
AU 5 (2) B — /N850 N g+ 25 4
(S (2Nl = o DA % NN P B o= R TR 7/ D R )
W HE 2 R AETERT 3 K (3) BARE i
PN P A N R A S RS FEC N B
KK (19.8% F1 10. 6% ) , K Tl i [0 i 56 d A+
HEUN B A R (14.9% F15.7% ) , Yi B —
FRAR N AT i 3 o A R A T AR AT A I
AHLE P B 2R ORI T H M SN A
AN BEEIKZ R ARKRE,

B A IS AE 14 d B A AR
B UN BRI R, B0 IR AR N B 40.5%
121.3% ,56 d BEH4r 33 (5 AR NS AFUN B 18.5%
19 2% . #5785 FEIR 2 A0, A0 AH (] EL 3] 1)
TS AR R DR, I8 4 S M+ 2 e S n F
S B A W A W i B R 14 d R SO0 A
60. 9% il 54. 8% ¥k [ T-H5FF,56 d Bf 40 B4 76.3%
45, 2% K B T REFE, 54 0 A ik 000 i 1 Lk
F A3k 1 TR A Sk U T AR (B R AR T - S
J A RS FRIF IR G R T T D) 1 . TR
INFSFE G M o AU R R RO S AR
[ 4 1 3 4, 5 M = A U8 IS RS AT S 14 d R
A3 ok IR BT BT A B 4 0 BE AR 146 A 13,9
mg kg~ ';56 d BFREAK 35.2 F133.1 mg kg ™', 556 d
4R PR A R 44. 1% M 34.5% o i B4+
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TR+ R 05 AT 56 d B, R AT %040 B4R 2 10.7
M4 1mg kg ™'+, 13X W 4 0k H T B A AL &
TREAFAIL . WS INFEFF a5 5 2 BEAL,
F2 A W R R g ok DR | B W T
T o
3.2 BEHEREATH

ATl - N OREY i e ol - W S TR C BT B S N
FLUAZ #8345 5, T RE 2 T il R8s 9
Al T 3 Y o T SR A A A AR B AR
NH, -"NJ& I d, 884 & & MFrid NH -°N 23
TR T B, 50 /0N R e 2 SRR i AR S 45 R 10 AR Sk
BoK . Flaver % A7 it 45 R 22 ORI
JECE U PR T 3 Rl A R B A8 Sk A0 BT O R N
FLUAZ BRI IR BOR | i T B ICR % B A
/15 NN (1190 < o [Pt = 75 B ) TN 3" EQ ]
FLUAZ #5855 76 T 25 18 & ) A9 A48 S5 M 1k
AR SRR K B A A T RR A AL FLUAZ #
BT S A 2 (H ™ E Y )
AR A AT e A 56 T FE R I B9 bRic NH, - N, Wi
HOA M BRI R AR TR R LA
FHEZ A A b TSN R R R R AR ok R
33 SRR — N XA, T A Ak 9 i R 8 i B 2
I PRIC A, T AE BE 0% % P B 25 280 1% /N 1 ) T, A
AR B Z T i A b s g R o

we B3R 0.5 d B, &R T FE K (2.83
mg kg~ d ) IRER SRR (2.16 mg kg d 1) 15
BB Y B R A R (0.67 mg kg ™' d ') L
BB T RS L (0.62 mg kg™ d ) Ik
R D e A 38R (0. 67 mg kg ™' d7") il
RGBT A R AL 0 R 0, SEPREE IR
B w R AT 7 d O R L R 0.18
mg kg™ d ™', B, R R 56 d B U
FEE R %N 0.68 mg kg ™' d ™ il i UL (L
TR RS LA 0.43 mg kg™ d ™', FESCPRES
Fesruerh  Wle - 7E 28 d % 56 d Z Al A b
N 0.32 mg kg d 7 UL R A R
WAL R, 55 prb RS E I RS T AL R A
WA, BT AR A W ] e B O ) R A R A
0.68 mg kg ™' d ™' Zigy , HEYR A AU AT BE L
AL R e

AR RN s B AR T Y X AT
(1 SR T e R AT T U R T A R 25 Mk
FFONAE o 2508 1 10 L AR 3o 78 J2 1 20 ¥ 0 I b 3
TR AN R AR A FF A9 b BE 98 )5 780 N AR 27

4 590 00 5 Xk MR Ak BRI I AR AT Ak B A Al R T
W P Y 22 R A AT A0 S A = i EL AT A
TE TS RS AT 08 0B T8 5 3 A B R A B2 T XS 7 vk
R B LT R RN R A R
0P AR 22 AR, DR U AT 0 8 A 2 AR
i T B S v U RS £ B A ) A (R T A
VAN REIN E S0 A 15 R, T8RO M e RS AT S B9
PRSYLIE S

4 % i

1) H 3R A" N AR R AT, 0 R AR R
%, A A= & JYG . BE A RS AT 0 5 g, 3R 4y
FEAF N A BR R M YRR e 56 d 85 3R
WK, FH 10% F1 21% BIFSFFN f27E T0 LA
FERAE AR o B INFS AP L 0 A/ W BRI,
5 R A B [ R R R R YR T T LR Rk
THI 38 % o

2) HIEAIN N FRICHEFF 56 d i, A o K
R o fi RS AFFE S+ b o fig B  HA R T £
e HER N EEAAAET < 53 pm B 48P0k
AL sy . RS IR FF A, b R T R A
K TRFARHIL .

3) HHERMAEFF 0.5 d B, F5FF ) B BTk
Fim T 8,56 d BHC T L3, KW 56 d BEFEAF S
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NITROGEN MINERALIZATION OF APPLIED “N LABELED STRAW IN
PADDY SOILS IN THE TAIHU LAKE REGION

Yan Dezhi''’  Wang Dejian’®  Zhang Gang’® Zha Shuping''’
(1 School of Geography Science, Nantong University, Nantong, Jiangsu 226001, China)
(2 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

(3 Institute of Geographic Engineering Technology, Nantong University, Nantong, Jiangsu 226001, China)

Abstract An incubation experiment was conducted to study the distribution of *N in mineral nitrogen, microbial bi-
omass nitrogen and soil different size fractions after "N labeled rice straw was added into the wushan and huangni
soil. Gross nitrogen mineralization rates of rice straw in the two soils were also measured using N isotopic pool dilution
technique. Results showed that soil mineral nitrogen decreased between 7 days and 28 days after straw was added into
soils. Microbial biomass nitrogen increased before 7 days and changed less after 7 days. Mineral "N was the highest at 7
days and accounted for 9.24% ~12.3% of added straw °N. Microbial biomass '°N was the highest at 14 days and accoun-
ted for 21.3% ~40.5% of added straw °N. Mineral °N and microbial biomass *N decreased between 7 days and 28 days
after straw addition, which suggested that straw nitrogen was possibly lost at this time. At 56 days after straw addition,
10.5% ~13.3% of added straw N existed in soil 53 pm ~2 mm fraction, 24. 5% ~26.5% was in soil 2 ~53 pm frac-
tion, and 30% was in <2 um fraction. 5. 7% ~ 14.9% of added straw "N was lost at 56 days. Straw decomposed more
rapidly in the wushan soil than that in the huangni soil, and more straw "N was lost in the wushan soil. Gross nitrogen
mineralization rates of rice straw in the wushan and huangni soils were 1. 61 and 1.48 mg kg ' d ' at 0.5 days and were
0.26 and 0.36 mg kg ™' d ™' at 56 d after straw addition, respectively.

Key words Paddy soil; Rice straw; Nitrogen isotope; Microbial biomass nitrogen; Soil size fractions; Gross nitro-

gen mineralization



