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F1 KT ERERELER
Table 1 Basic physical and chemical properties of tested soils
5 HHUT (glkg) 4N (g/kg) AR N (g/kg) pH
it TR H pupit LN pupit TR H pagis FRBLIL H
TLALET 47.04 53.55 3.11 3.44 0.208 0.231 6.80 7.57
TN KA 29.13 45.83 1.85 2.61 0.162 0.228 5.50 5.44
it 25.88 50.62 2.11 3.38 0.125 0.226 7.13 7.47
EY A 51.89 60.27 2.81 3.40 0.207 0.237 5.78 6.82
FEBAAEAR 24.63 28.47 1.85 1.74 0.117 0.137 7.62 7.62
TR 47.86 47.44 2.94 2.96 0.202 0.193 7.40 7.32
i e 27.43 27.63 1.62 1.89 0.143 0.139 5.09 4.73

2003 F1 SPSS13.0 & Akt 4T 43 H7 o
2 HRENR

BEREPEELHM TR AREAT S E
A

L 0] FEAE AR BURE S3A FH AL BN A4 B3y
AHLN A& R GRS N BRAD (R 2), {HAE
AR, AR, B, R R HERESEARE,
TG 2 BB AN o

2.1

TRIE AT R R ZE 5, RO T e i Kt X+ 358
NH, N $& m gk, 185 38.2%, e+,
LR 28.9%, 5 A Mo NH, -N 32518 /5 /2 24.8%,
7 5 i T X AR P T /S 3.0% 0 YT HEVEEFRIH B
MrPi /N HIX NH, N B ERRE, B8 2.3%
1 5.3% AT L, X AN [F) RS S04 H AR 135 NH,"-N
() 52 M A7 AR K 28 5 o 0 e 0 T T 4% ML IX 1
NH,'-N F S AOC F AR 27 2 30T, F8 ik H A3
BT HRALFR 2 TA] ) F = 4.02(F0s=5.99), &t 2 % 7,

2.1.1 JAFERAE P R ELE XS NH, N MRS N ZHX 20 F=11.72 (Foo =8.47), A EZER,
TR IR X LIE NH, N BEEDE w0, SR X 1 NH, N A 2 S R A

0.199 ~ 0.456 g/kg, FEEILHX NH, -N ARLIEH]
0.205 ~ 0.446 g/kg. S5 HUALFIAHLL, REECIL IS 1158
NH,"-N “FE¥ &M 0311 gkg + 0.092 g/kg, w2
0.349 g/kg+0.091 g/kg, JEME 12.5% (K 2). KHiXHY

[Fi) 1t DX 2 T P B AR A T, i AR R B AR ER . AT
NH,-N 4553 22 5, tion AR FE ) 29.5%, N 4% 26.1%,
N 3.4%, T LA B HT AR BEAE 45 X 1% NH, N
B 1 2 kD o

F2 BEREPEELAMNTIRAI N SHELPF2HFIE (gke)

Table 2  Effects of rice-straw-returning under tobacco-rice rotation on contents of organic nitrogen fractions in soils

+9% NH,"-N FUERA N SRS N RS N MR AN N
xR B I T xR B I T X B I T X FAELIE T X FELEIL H
TLAL LT 0.456 0.446 0.721 0.622 0.079 0.047 0.706 0.873 1.147 1.456
TR KA 0.259 0.358 0.380 0.559 0.035 0.045 0.363 0.595 0.815 1.048
Wil 0.327 0.422 0.418 0.543 0.029 0.055 0.312 0.667 1.020 1.694
BT NA 0.326 0.406 0.610 0.472 0.063 0.035 0.347 0.802 1.460 1.685
FEBTAEAR 0.222 0.245 0.296 0.245 0.042 0.031 0.301 0.461 0.994 0.756
R 0.385 0.365 0.657 0.653 0.064 0.018 0.380 0.547 1.458 1.373
e 0.199 0.205 0.377 0.452 0.080 0.089 0.372 0.367 0.592 0.781
X£s 0311+ 0.349 + 0.494 + 0.507 + 0.056 + 0.046 + 0.397 + 0.616 + 1.070 + 1.256 +
0.092 0.091 0.165 0.136 0.021 0.023 0.139 0.180 0.319 0.398
CV (%) 29.5 26.1 334 26.9 372 49.8 35.1 29.2 29.8 317
T (B F =4.02<F(5=5.99 F=0.08 <Fg05=5.99 F=1.02<Fs=5.99 F=15.10>F0=13.75 ** F=2.86<<F(5=5.99

TESHT (A7) F=11.72>F00=8.47 **  F=5.55>F( =428 * F=1.69<<Fgs=4.28 F=3.67<Fg05=4.28 F=5.10>F0s=4.28 *
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B2 2 AL, R X SRR S N SR
Fili& 0.296 ~ 0.721 g/kg, FEHLIL H X ARG AL 0.245
~0.653 g/kg. TEHLILH I 4 AN HUX ZEIRAE N &
G, bR Iprh X iRk, EE] 22.6%;
LV FE PHATAR B0 17.3%, TTAEVEEFBRR 13.8%,
TR XS A R BRI R 0.7%. BT 4 AN X A
TENTHAD 3 NG, i KRS B
JAREME N SEEE 472%, @il
29.9%, HiFEE B HIX AR 20.0%. Kk, HIEREN
TS EAREIE A R T, X AR EE
0.494 g/kg + 0.165 g/kg, $E% 0.507 g/kg +0.136 g/kg,
AR 2.51% o 0 FE IR B R JG - X IR SRR A N
TR ENT, FEEIEH S0 AR [7]): F=0.08

(Foos=15.99), ol #7257 KX Z [A]: F = 5.55(F s
=428), HEEER. W, FE0HHRE X e
FRAS N i 22 e 1 S 2 IR 32 45 1l DX 2 [R] f B A
J, SREEIE HAL I OCRA K. A HTRERLE H TS 2
HERE N BRRE, dx AT 33.4% T FF 2
26.9%, & 6.5%, AL, FER0A AL FAT B3y
FHh X T IEE IR S N TR E .

NH,'-N FIZEEIRA N 77 850 LR B, 2L 1R
BN EH a2, LANN AP s, &
G A 43, FEHRLIE FH B 8 —3 7 NH, -N FI5
FEIRA N S b OEHL N, P it N =78
7%, P F/EREE R & =R AR, NH, -N 3
In12.5%, ZHERA N AUE N 2.5%. 77250 i o ta
B FRTIAR 7 45 1 X 1338 NH,'-N PSR RS N L
VR, {H A5 H X 2 1) 140 NH, N & R AF e
EER, FERREN TEAEEENER.

2.1.2 JAREEAE R REROE T EIERES N RN
W AR IR IX LIRSS N SR A2
0.029 ~ 0.080 g/kg, “T-¥J& 1 0.056 g/hkg +0.021 g/kg,

FEHER FH X ARALYE L 0.031 ~ 0.089 g/kg, TH& &
0.046 g/kg +0.023 g/kg, FFF 18.1% (3£ 2). AN
N 1) A o AR e L OO UG, A HL N 44y
BT 3%, 165 FIEHLN 4090, ZIEFES N &
B R, WX ARRRE 37.2%, AL
X A8 5 RECh 49.8%, $E7 12.6%. MK 2 I, &
RS, WL TR N S R EL 92.4%,
A5 AR EFE X IS N & & N 44.3%. XTHIR
M X FE A AT S IR S N S A 2
BT s FEEE FH S5 AL EE 2 [7]: F=1.02 (Fops=5.99),

TREER, FHIRXZ: F=1.69 (Fys=4.28), L
BEEmW., aTH, LA N SR ERNE

PR 22 AN X ] () B OIS B Y, R B2
TS R DY R DA S S A R
R, FEAAAE T HWILT i, SMAEmn Kk
&Y
2.1.3  JHFEECAE PR SOA X FRAE AN N AR AN
PENSRAEm R R IR R IS N
BARLIEHIAE 0.301 ~ 0.706 g/kg, V5 0.397 g/kg
+0.139 g/kg, FEHLIL H XA NS N & 22T
7 0.367 ~ 0.873 g/kg, TH¥&H 0.616 gkg = 0.180
g/kg, LLXT HEADERHRE 5 55.1% 0 52 R Hb X B #2 K
R 131.2%, U2 iTde s 113.4%, T K
M X 525 64.0%, FERHFEAHLIX 52 5 53.2%, & TR
el X 5 ar 44.1%, TLARGEFHLIX$ s 23.7%, i 5
T DX UAPANAR o 6 B P S 5 S X IR A
N S BT 22504, TEELIE S50 AL (7] F =
15.10 (Fog1=13.75), Atk & 2R FHIXZH: F
=3.67 (Foos=4.28), LRFEZER. WM, FEMI&HLX
TR R AN N AR 2 e (DN 3 R R A AL 3,
115 2t X R B PRIR B O R . A TG A
HRRRMARIS N SRR, oo AL
35.1% NIEE] 29.2%, B 5.9%, WWLAESLIL AL
ek /N - M DX T IRIR AR R NS N S 57 o

W R BRX R IR AN YE N 5 A [ A
0.592 ~ 1.460 g/kg, V¥ 1.070 g/kg +0.319 g/kg,
FRBLE H X IEIRAEE N SR e 0.756 ~
1.694 g/kg, T 1.256 g/kg + 0.398 g/kg, LR
AEERREIN 17.5% (3R 2). W LT b X IR PE N %
IR, EF] 66.1%, R R 5 o H X
h32.0%, FEBHAEAR AN T RO b XA S B, 43l
FAIK 24.0% T 5.9% o XA BLIE HH T 5 5 3 X 3 AN
WEPEN S AT 22508, AR A RG] B B 2 [A)
F=2.86 (Fos=5.99), L& XER; FHIX 2. F=
5.10 (Foos=4.28), fIBEZR. 1] WM& HhX 115
PR ANV N o 22 5 1) 0 2 i DR b X2 (] P Ak
RZEFE, SRERIEHALBOCRA K 4 Rs Bk H i
Jo FIRBRAEYE N S 8RN RRE, o AL
29.8%, MHILH G ETHE] 31.7%, #EIRE 1.9%,
UL TEARE AL 5 AR5, BRANPE N 8 — B,
RIS 737 152 450, TE RGOS B LA g2 18— 3.

FRARA SN N S /KAl 4 N il =414y, i T3
ATHEAE o-BIERE N, R P EA S 5T
N, ORG b, 7550 BB, i LURE B34 T 384 1 e
K, &F 55.1%, J7 253 Br WosREHEIL HH AL B0 PR iR
RANGS N S 2GR0 AR N & LA
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N 457 40% LA b, WA &0 Ny S
W 45 (1 2 SRR AN 2 PR B A ) S R T T8 1) N,
JESWBAFEAR. s, ZHPLN A5l LI ik
M2y, TR g —MBKE AR, Pl
HEEANTRIERS N MRMANE N 2|, A
17.5%.
2.2 AEREPEELSHM TIEREEMKBR M
M1 ATLUEH, S0 RIXARLE, FERE XA
HLN 41555 NH, N 228 A N 280 N Fig
AN 4 N LB N, AR N (4

B AN
BRMARARAN
O A N
U
INH, N

KA 4 N T (%)

JHTY NYQSQ LSTS

JHLT GYWT CNBQ HNBG
P X
(JHTY: L4 NYQSQ:
GYWT: H:BHAGH

& 1

N LB ETb. NH'-N (54 N #7359 B DO B X )
13.30% =+ 1.48% N ¥ 2|3 ALk H X 1) 12.62% +
1.10%, FFF 0.68%. Il #1, & HiX 2 [A] 1435
NH,'-N A 2 vk 22 5, IRl b XA (i) 385 ik i
JEANIR], WL TR BRI RCOR, A 15.53% R REEH]
12.47%, T 3.06%, 1135 KA I BRie R B /)N
M 13.99% FRFEE] 13.74%, T 0.25%. %X 135
NH,-N 74 N P35 Lo A 5 7 R i 6 e AN il it
1%, B LA S FH A 385560 940 7 45 L X 143 NH,“-N %
BRI

T LI H

100 [

07 BRARIEN
BTN
DA N
L PETN

60
40

AN AN EHE (%)

20 = HH ®NH/N

JHTY NYQSQ LSTS

JHLT GYWT CNBQ HNBG

TG X

TREEKNE: LSTS: #5ihtni; JHLT: 3R,
CNBQ: ‘i THHF; HNBG: i)

WBFERAEPIEEE E T LI N REM M

Fig. 1 Effects of rice-straw-returning under tobacco-rice rotation on nitrogen components in soils

GIERAS N (54 N P35 L K X 11 20.98% +
2.56% NP FIREEIE X [ 18.50% + 4.03%, I %
2.48%. i, FEARBFELXBFER K, N 21.75%
F#31) 13.89%, NI 7.86%, & TR X Bl 50
M 22.32% REEE] 22.09%, R 0.23%. S5A RIS
AT RN P 45 M X IR R RS N S 25 5 Rk
- Hu X TR E AN ] .

FIEPES N 54 NP3 L] A R IX ) 2.49% +
1.15% FREBIRE IR X 1) 1.84% + 1.34%, K%
0.65%. i T Hh X BRSO, A 2.19% T [ 2]
0.60%, ¥ 1.59%, i1 Fg 5 o i X B ME ), A 4.95%
NEEE] 4.72%, 1T % 0.22%. R F R 2004
N 74 N WEITEAHL N 4153 AR iy, 456w )
SN, R A FH AR IR SRS N S e R
RO, ML 2 TR ) 22 S AN I

PRARAFIN (43 N V-2 LU K FR X 1) 17.36% +
4.43% $ = BIFE HOER X I 22.27% + 3.13%, $&m
4.91%. s RBFE GRS K, M 12.36% FEm
F] 23.58%, $E 11.22%, TLAEHEF X iR /N,

22.69% ] 25.35%, e 2.66%. RIFARK N &
AN HLEIEA LN 2055 AR e K o 456 1 ) 204t
FE B H A S 5 T IR R IR S N S, %
X 2 R ) 22 S AN s, o] WS T AR AR R S N
TREMTENZEFSEEHS S,

AR R AN PEN by 4 N LG 3 sl 5 A 22
S, I LU KT B IX [ 45.87% + 6.94% | & 51 Fg 5
X 44.77% + 3.98%, FBF 1.10%. A i:pIAE
i 3 X PR B R, AN 53.61% K 5% 43.52%, FR&
10.09%. VLAEHEIFHIXANEE [T, Hox X ) 36.90%
TR 42.29%, $EE 5.38%. N ULRE A FH AL BEAS &
T3 HIERAE N SRR EZERE, X 2
TR A PR H R R

FEEGE R TANL N 4197 NH, N, ZIER
AN BRAEARR N FIRRAEYE N i, FIN - 54a N
TR SR T NH, NS 2SR S N AR AN T
N & B 4 R, 34 N A B M IRIX (1 2,32 g/kg
+0.61 g/kg BINBIFEHIE WX ) 2.77 g/kg + 0.72 g/kg,
I 19.2% (R Do B, FE S0 H A LN 415>
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HONH, N, ZEIRA N ZUEHAS N AIRAEYE N

A4 N LB L AR BRI BRI . BRI AR NS N 4

N LU LERG ok AR EE e 7, SEIEE S 28.3%.

AL, HRREES A RS A AR - B A LN 4

SRR IE N O, X 5RAERMAS N 7E gD

I TEA T NH, N ARG TE N ZH 2 WA, 3

PER S, FEEIEHG, WA KEET, 75505 i

KR, A5 R, B R R K.

2.3 EEREPEELAMEGNEZES SBEIR.
LRI RR R Z B KR
RIS, THEAPN SH5 56000 4

N RAA N Z (B AR DGR R — e M (3R 3D,

L5 BOXAR L, REEEIE F X s T NHy'-N 53415

45 N R N 2 [ AHOEPE . NH, N S5 PR, Bl

N Z (8] 73 3 PO B I JEAR G r=0.740, r=0.732,

o kg R A T (R R S 2 AR OGHE r=0.943, 1= 10.939.

NH,-N 3 B TCHLIE 25 10 A8 e e 38 43 il o

A, Hoh Ao i N ORI —, [

BHEA LA — 55y, FE R 3G 0 i 8 35 43

NH, =N — #7370 il A Ole N, 2 4% 18 40 B 58 e I

TE A
RARERE N HHHIFR. 4N BN 28, Xt

WX R B ME (r>0.917), JRY9 N FEHIE H 5

FITC S E A ME (r<<0.811). ZIEMRA N T2 hiE

1B 2 IR S R TBOH SR K, E A T LA L

FUh R AR Z ik, SR ARLE, & /N LR

FEEGE S, T3 N BRI G R E 5 25
WO, W9 T 2ERAE N SHVUI. 4 N, g N
Z AN AR I o

FIERA N HaPUR. 4 N Bk N 28, dixt
WX TG B3 EHSE (r<<0.811), I8 MR H G
TR E AL (r<0). ZHPEE N HHHLN 419
HARANEGA], AN 3%, HIGHEFL R A BT, 4
N HIBRAA N IR 50 0 35 5

BRI AS N S HUR . 43 N FRRE N 2 /8], fxf
WX G EMIME (r<<0.811), o AR5 5E H i (1)
S E A OGN, AHOCREL r 4354 0.899, 0.886 H1 0.866.
FRfRAR IS N FER RS N, kB LI,
AR o-ZIER . SN R AR LY, A DX R A R A
N {EREMAEY S EAERT, BBCRIRAE N, 55
fil A2 B AN

RAEPEN S5HVUR. &N 2, HX X 5
FHOCHE (+>0.811), N5 A FE B4 H s (104 Ak 25 AH 0K
PE, HSCRECr 4302 0.926, 0.966. SfigfiE N 2 1)
HORE R X S A e ¢ = 0.674, Inssky W& M5
PE, MISCRE r=0.838. BRANETE N AL JEFE TS5 44 %
SRR R I — i 4, JORIEA MY —
SEANEEVE IR T R v W R R AR = P AL B s o — 43
e T R A A BN A A N
WA FEREIE R T 4K S SRR 1 3 3 v O Jf
IS —B oA o fAE T, BRI T N 54 N B
fift N RIAR DGR it o

*3 WELAMANN ZFESSENR. £ NIEBENHEXXE (D BH2E

Table 3  Effects of rice-straw-returning on correlation coefficients (r) between organic nitrogen fractions and organic matter,

total nitrogen, and alkali-hydrolyzable nitrogen

HHLN #4157 B AN BRifi N
o i FELLIL H i i FETL L X TR HUIE H
NH,"-N 0.740 0.943 0.925 0.966 0.732 0.939
HHBRAN 0.932 0.626 0.966 0.704 0.924 0.659
HHBEN 0.553 -0.404 0.419 -0.291 0.579 -0.277
FRARAJNS N 0.479 0.899 0.600 0.886 0.583 0.866
TRANTE N 0.820 0.926 0.853 0.966 0.674 0.838

E: MSCRBEFEACFR I : roes (4) =0.811, roo (4) =0.917,

3 1t

AREATIG 22 75 TIEA PN S0 —E M
my, REEIREE . B SRR LA PN Bl 2
5y A BEEW. HEARE 7 M6 SR e
X, SMEAHZERD, SR Em L Es, W

Wb, R A AR 2% A o) R RS FE PR S M8 2 T o
WA RBIR, A REELIE 0] DUBE i e X
AN 45 NH, N, ZIERRE N BRIERNE
MIRAEE N & &, 32 SRR IR : 12.5%. 2.5%.
55.1% F117.5%. FEEE LR LI ON L, 5
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M.

TR A AT s, R TR A DX B N a2
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Effects of Rice-straw-returning Under Tobacco-rice Rotation on Soil Organic Nitrogen Fractions

XIAO Qiao-lin', LUO Jian-xin'?, YANG Qiong”
(1 College of Resource and Environment, Hunan Agricultural University, Changsha 410128, China;

2 Middle South Agricultural Experimental Station of China Tobacco, Changsha 410128, China)

Abstract: 14 different soils under tobacco-rice rotation in southern Hunan Province were collected to study the effects of rice-straw-returning
on the contents and components of organic nitrogen fractions in soils based on Keeney and Bremner’s classification of organic nitrogen. The results
showed rice-straw-returning only increased the content of unknown hydrolysable nitrogen rather than the contents of ammonia nitrogen, amino acid
nitrogen and unhydrolysable nitrogen; Rice-straw-returning enhanced the correlations between ammonia nitrogen, unknown hydrolysable nitrogen,
unhydrolysable nitrogen and organic matter, total nitrogen, alkali-hydrolyzable nitrogen, while weakened the correlations between amino acid
nitrogen, amino sugar nitrogen and organic matter, total nitrogen, alkali-hydrolyzable nitrogen.

Key words: Tobacco-rice rotation, Rice-straw-returning, Organic nitrogen fraction



