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b A HLRR XS A R AR B TR R S AR E B AR AR, R A SR LY BRI
GA R R R AR F A AL X3 5 A AL A T T AR e e b R ORI R
b R AR AR E VL IR R SR T R AR 1Y G Tk oy M WY E AR P AR T REY I, Ho%
FH B AT BILAE B0 8 A o2 MR 40 2 s 52 B 1 00 A= 7™ B A LA . 3 DT 08 7 DX A il A M i L s 3 4k L 47
MR B . CATOFFEUESE . HHAT AT LA X 482 T 0 5T, 4 i 4 0 B 1 0 R 0 0 A K SR Y
A7 W WRUR L O IR 5T LAY b 3 58 A AL R SO LI D Xt S SRR & KR B L R S 1k
HE THE 5 1 300 e P % i e B S 08 T 08 AT 3RO R P A R I AE T A L DAY O 0 T R 2 M)
S 116 B I8 0 52 B AK 5

1 #MRERE
1.1 R XER

I A T3 R T2 K BE & R EE, 4 107°54744", £ 29°06'56", M4 N 1 213 m, NG
T R, SR W AR DGR D, 2R 17,50 C, FARF BN 1 104 mm, TG
W 312 d.
1.2 RWiEIT R AEEE

AR K K e AR K, 2013 AEFF IR ISR . 2018 AR HURE AR M il A2, H A Bk FH = 40 87, ik 56 it
16 4F, FAEZRE N 16 500 Fk/hm®, JLi% 5 AL FE, 450K . (1) U IE (CK) 5 (2) fLAE -+ 38 3%
B, A HES CKAF, TR (3) /I +REIE(ZE) . oAb 3 R RAL G I T 1515 (4 I+ 4]
FOYG) s (ORI +RE 2. AR 3 wER, 4t 15 AKX, BA/NXIHAA 40 m®, 58 2L
HEZ . 250 i A AILAE 49 SR T 068 5800 A7 et o S e ) A A, % Ak it S A % R AR A0 R T
AR R T, BAREE T R N . A MR 120 kg/hm*, N: P,O, : K,O=1:1:2.3; % AHIE
R B A 20 V0B . AT HILAE A AR A R SR AR — MR A . EURE R AE 4 7 ¢+ 3 B Lo T
Jits 3 it . RUNE R AR R RS RS Y 7 ~10 d, BEEAE R ARG 30 d A2 4. KATHHE LA KA LY
BEEAGPE BT R 1 f 2 s,

1 iR TEEMEAER

AHHLE OM/ @& TN/ &8 TP/ &8 TK/ B E AN/ BsE AP/ HaE AK/
(g kg™ (g kg H (g+kg ) (g+kg") (mg+kg ') (mgekg ') (mge-kg ")

Bk pH i

+ 1 6.52 14. 25 1. 07 0. 94 1. 82 94. 27 55.42 104. 14




% 8 ATk, £, AWARIER S L3R BARG R R LIEIE ) 84k 11

®2 HEMBEMBE

HHLFE OM/ 28 TN/ W TP/ 48 TK/
LR » . » . C/N
(g kg ) (g kg (g kg ) (g kg
JE5 ARG 2 267. 14 16. 23 14.18 11.93 9.55
G 221. 31 10. 06 9.72 6. 34 12.76
J& B AT 421. 66 9.21 1.76 9. 82 26. 56
T 7 HE R 331.58 8. 14 3.73 8.55 23. 63

1.3 HREX&ESIE

T HERE Y SR AR T2 2 0 S SR 5E A S (2018 4F 11 HD) #EAT, ARSI R T A BRORE v BURE
2 kg, KB, MRS X T, —Harm oWt EE L 60 H i F e 9l 20w . A . o A A
BLT S5 A I PE BT, 5 —FF0 H AK B AR SR B AR 20 10 mm BN, FRHC 500 ¢ T il e, AR
P T 0 i 25 A, A RLAR H L BIAR I 50 g TR0 il ae. AR Ar S 2E AL . TH O b M I R R AR E R e 4K
(Aggregate Stability Index, ASD).
1.4 HARAZE

b HEHAE P AR AT 5 SR PR AR AR A T ) D kY e, A LT (SOMD (8 FH 3 8% R B0 A0 i 435
JE 5 TSRO A CAND SR 9 BS54 3 8wk CAP) R 0. 5 mol/L NaHCO, {2440 86 5t I (4 4%
WAE 5 AT (AK) 2R ] NH, OAc 3248 KK BE 2 52

HUAM R A2 A R A2 H8 7 T8 09 T IESS AR 2 i IUWRR 3 5 IR B A B s da e Pk R AR . KEa bk
R A S48 T IE SR 2 KR 5 A BT, R4 DI85 MR AR, H PRI IR R (PAD) 1t
BAAN .

PAD(%) =W, —W_)/W, % 100%

K. W, BTG, RARKT 0.25 mm BYRBIREET S LG W, RRFHE, FA2KT 0.25 mm AYHRAK
S i b A

+ 9 R FE E VS B B % Niewczas VY BOMF ST 45 5.+ HE A BARAE 0 40 ad A b, el 2
T — R0 AR L PN 0 AT SRR JBORE , A — A A28 3 1R P 1 AT 2R AR A B 4 ad 2 v, B 8 DR A A6 1 I A A28 0 T 1 AR
RN P Py Pyy P,y BERFEAT —RAREHEMEN1—-P,, 1—P,, 1—P;, ==, 1—P,.

XTI, n AR P AT 2R 44 LL A T 49 K B D, -

D,={D,, D,, D,, =, D,} (D
XEF WG » 0 ARLAR VB A 9 1T SRR 51 T A BB W,
W, ={W,, W,, Wy, =, W,} (2)
~F s 38 s P 2R AR il DA T AR
D, P, =W,
D,(1—=P)P,+D,P,=W,
D,d—P)UA—P)P,+D,(1—P,)P,+D,P,=W, (3)

D,(1=P)A =P+ =P, )P, +D,(1—=P)=1—P, )P, ++DP, =W,
R
w.
(D, +D,+ 4D, — (W, +W, + = 4W, )
A5 AR Y - ST R AR DR A7 AL A R B DAy - 398 AT 3R AR AR P A A
ASI =P, +P,+P,++P, (5)
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1.5 HIESW
I 5E 45 5 Excel2007 #1 SPSS 18. 0 #E47 48320 #r.
2500 a 2 a
) EREHF R T B N
2000F £ ' HE B b
EE I BRI I ST I 002 [0 N G s Rl s g H o 3 2 1
2 232.0 kg/hm* . M X BRELE T 10.90%; i 5 %
JARESE . > 4 2 2891 kg/hm”. AEL g 1000}
XHIREETE T 18, 74 % 5 W AATRE . kel R
2124.0 kg/hm*, MHELXT BT T 5.54% 5 Jifi 3% " B i i
FE B 8 K I 77 B 2 210. 4 kg/hm® 5 A L% N A
MEETE T 9.83% 5 WFFE R, i H A VLY K a3z
BE 4R EE O R, B TR AR SRR Tk N R R IR 5 25 2 S G2 3 X (p<20. 05) . FIAl.
WA I L AT B 1 ANEBEY RIS E M =2 5500
2.1 AEENYRTEFIRKRES EH T

AN TRV BIL AR X A BT B A 43 £K 0 52 )
WE 2 frw . Fo e AR EE . A7 LT B8O 14. 35 g/kes it B AY FEmE, 4 HEAT HLR R & 50N
15. 88 g/kg, AHXI X REEE T 10. 66 %0 5 it FHAE 250, 584 LB BT & 47 50k 14. 72 g/kg, AH LA BREE =
T 2.59% 5 it FH KR FE X £ B8 HL B S R A B TE B . Kk B 16,26 g/kg, MR BRIE R T
13. 31 %% 5 Jiti FH T v Inf L 33 A AL Jo et 20 O 15, 12 g/kg, AHEEXIRR @ 1 5. 37040, il JH A DL KL fE
P A HLT R T RS, R R RE A B R AR AR — o 25 5, it R AT A MILIE XS 2 X - A LA 42 Tt
RO B ok
2.2 AEABENYEN T EEBRRES BTN

FH 13 AT, it PR S, A 20 T S B 155. 20 mg/kg. AH L XS BEERE T 40. 50 %05 i
G ZER, L3 AW BT E 480N 137, 60 mg/kg, AHELXTBRIE T T 24. 57 %, Jiti FH B 7 B 1 33 ol AL
TR YR 132. 42 mg/kg, HIHCXFRIETF 17 19. 88 %05 Jii JFI M AT M JIE S - 438 ol 9% 40 040 8 7 e /0N o A HE %ot
FREETE T 8. 75% , b i 2. Jiti FH /A AL R} 35 R b 3 B v g o e 200 R i o A, BT Fh v B
AR . W2 B2 Wil . AT

207 180
o E” 1507
=2 15F &0
2 £ 1}
?210 &R 90t
1] I}
tE\' ﬂE\ 60
LT "
= % 30}
s
0 BEHE N HH N (R R 0 o0 N fooo ] N R " Lt
CK JF ZF 1z JF ZF YG 1z
L1 PUSED
E2 AEENORLENTEEINRNOZN B3 AEENYRLENTEFEBRENIE

P 4 S AN TR A L%k - S SO o KO S i, by PR A it A BTLIE 247 B Y = 4 T A
e o, b, it TR 2R TR B S TSR BT, AW TR IR AR T T 35. 47 6 F 40. 96 %6, R FEF
HEAT ARG T X B2 S 4R T 1 18. 3500 F1 9. 1900, - TR iy BIRAK YO - BRI L JE &, X936, JAFT.
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2.3 AEENYHE T EESRREL B0

HH &5 Al il FH XS 2, 3OO 9 B 2 B0l 162. 78 mg/kg, AH X RERE S T 20. 27 %05 Tt
MR, AL Y TR O 141, 39 mg/ke, M X R TE T 4. 46 Y05 it PR R R - R 508 R
0 136. 17 mg/kg, FHHLXT HEEF T 0.60%, & FRORA B2 b FH A B 4 1 80 i Bl
167. 36 mg/kg, FHLLXF HREETH T 23. 65 %0 ; AFFERMA , it FH AT HLY R BE £ 5y - 1 b sl 54 10 o it 40 4, 42
ThsC S b BRI R - B L A3 R AT

80 1807
% a 2':0150- b
W 60 £5 B
g glzo-
ﬁ 40 ﬁ 90
1] 1]
% Et“;' 60t

20 [N
% 30t
) )

: 0

a1 a1
B4 AEENYRSIEI L ERNBENZE B 5 AEEVNYRAAIE L ERGENEN

2.4 AEENHANLEARKANRRE LR IE

T R R G Ak PR Y b S AT SR AOREAR S AR DU AN R 3 BT, XTI A R . AR X T U 16 AL B 4k
Bt A DL BEAE e 1~ 2 mom AR B R DA SRR LU B S S O 18, 900 ETEEI T 22,900, IF
AE 3 BB AR /N T 0. 25 mm MRLIAT SRR LB O 7. 096 T RS 2. 3%). v, it B 38 5 X AT 3R R B A
T B ME B4R T RO Bt DRSS R . AHELAUE AL AL . T H A LY R BEARLAR KT 0. 25 mm #Y 1R AK
Fefl BTk, TR B AR 0. 5~4 mm RiAR A SRR, il R A ALY R RE T R AT SR IR A e o e
6 18 WG AT LA 0 AT 2R ) A 7 2 T

x3 FEENYHLETERARKNAN
A [R)AEA% - 48 PR 3R 1k

hb 3 ik PAD
<0.25 mm (0.25, 0.5] mm (0.5, 1] mm (1, 2] mm (2, 4] mm >4 mm

CK T i 0.070 0.074 0.094 0.189 0.191 0.382 47. 88
1507 0.515 0.223 0.167 0. 062 0.031 0.003

JF T+ 7 0. 040 0.072 0.100 0.227 0.169 0.393 37.12
1 97 0.396 0. 261 0.207 0.082 0. 050 0. 004

ZF R 0.023 0.054 0. 080 0.229 0.194 0. 420 35. 90
T G 0.374 0.247 0.228 0. 094 0.051 0. 005

YG T i 0. 043 0. 084 0. 098 0.203 0.155 0.417 26. 35
17 0. 295 0.268 0. 246 0.135 0.053 0. 006

1Z I i 0. 042 0.082 0.100 0.227 0.167 0.381 28.50
1 77 0.315 0.215 0.197 0.231 0.039 0.002

M4 v LA W, EHAEIRG . TR RERE IS B3 & T CK. FaE M4 BN KRB/ H .
YG(2.167),]J7Z(2.159),ZF(1.926) ,JF(1.909) ,CK (1. 698). WA MY R T LIB] BT+ B ih e
P LUt FH AR T A HLAE ) 25058 f 4
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R4 FARENOHLEIEARCHRERERLERER
b SRR PR AT AR P 5 1A R E

s <0.25 mm (0.25, 0.5] mm (0.5, 1] mm (1, 2] mm (2,4] mm >4 mm e % ASI
CK 1. 000 0. 334 0.219 0. 084 0. 054 0. 007 1. 698
JF 1. 000 0.423 0.275 0.112 0.089 0.011 1. 909
ZF 1. 000 0.413 0. 296 0.120 0.084 0.013 1. 926
YG 1. 000 0.515 0. 360 0. 188 0. 089 0.015 2. 167
JZ 1. 000 0. 441 0. 327 0. 315 0.072 0. 005 2. 159
3 #

3.1 KEEAAENMYHXEEREEB RS R0

RS AR R W . A HLYRHRE W 38 3 SRR o O 0 B, A [ R S 0 A BIL A RE S B AR T £ 1R
O BB THRCRAN R A5 QAT A0S 25 % - A HIL I 558 T P D S 5 X8 288 0 - S8 A S0 o A A 5 T S 1Y
PETRRICR 5 T i o AN P A A B 3 BT AR A R S A R R WY, R R R 3
AR IR BB AN R, WS 2 . AR FE NS X655 & & A MUAETHE A 4 120 d, 38R0 WE R 23 50 O 24. 6%
61.3% ,34. 8%, FEABAE " AUBFITLE SRR X IERT + e DU L e 0RO 0 B R o B
X GABTEEE R — . HEN AR, —J5 i, XS FEGE A RN T A 55 Sl W R, B S A
R A 5 U TS T AR R T SOV VI R S i R T AR A AL A A AL TR
M 1T IR T1. 55— TJr i XA TS F AP, R, Ji A 35 68 Bl 4 Sl A 4 S5
AW R B A G PR SR 23, R ARG i rh A T O RO R, X e T B B4 5 W A AN B it A S R T
T X TR NG S A T A SR A OGS S A I A RO R T I Al AL B AR I B o LR E .
BUH AR TR S0 TR 1) e RS 5 8 Bl B % T L Dy 58 00 3 e A O A e, 0 R A AR
A Ak 3 A B2 Ty S RO T A MILAE R i 35 4 T 3 ML B AR, X R AT, Eh A
AT FE 45 R — B, REATHENE AR D0 AR SRR . 8 & B ROR R ML 4E 3R R B MAT 4 3245 O 5
JE L I 1 o R RN — il A RE R B T R A LB i A BRI AR R R L AR RO A
HLAE X T - S8 A A0 R A B 5 B 23 BEORH LE T ) TIRA 38 B AR . MRAF R B Y = C/N AT BILAE X 4% 08
Jo VAR Pk bR 9 P 1) B A AL, SR — PR T L A R AL A
3.2 KEEAANYHXEEEE T EARES RRIEE R0

KA AT DL RE B T S AT SR A A LA RSS G e AR B . 384 i E 3R oRLAR R T 0. 25 mm B KA
BAK, WRAR /DT 025 mm B AT SR A L (A () D 2 09 AT AL RE X 141 SR 1ACRL AR 3 A1 14 52 0 A7 7 22
St A SR HURE X4 T 4 4 PR SR R LA R S e ORI, X 5 A B T IR T A R — B PR
T v 1 SR AR AR AR A0 A R B o it FH A AL R 1~2 mm B4R A PR 3R EO B T RO B o 3 (BN [ D
JE A HILAL B2 T P 3R A L f91) B4 A A28 30 PRI A7 25 53 it FHARLAIR C/ N R RS 3 | A2 G 26 A HUIE 2 RE 4R T R T
0.5 mm HYHIRMR LB, bR C/N BIEFF . WA HUIE EZAER T 0. 25~2 mm By HIERIK L. I,
A G A [ B ALk, 8 e e e LR A 1 AT SRR B AL B T AT Y. AT A PLAE S,
R K R VE B TH B 3. PR TR S ST R B, AR T AT LA S R o A WL B I B A [
BERM T L HOKARE PR AR E TE. Bt T A LT A D Rl P SRR T2 B A R m T A
AR R EPE . eAh, 5 C/N BIRAT A HUIEHEA K H £ 35, 2T M L3 C/N o, {2k T 8k
Py 155 A ) e — 4 T I T A B T 220 b B R 08 e 2 S8 B AT SR AR 5 TR IR R A 0 A
22 R HC A AT BRI AR S = S ORI 225 700 iR TR SR ARt R C/N G 1 S S A AT AL X 3 45
ANREAR B4 SR AR L35 A O W R A SR THE L. e A AT AT HLAC ISR SR R A,k e O ST B,
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% it
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PREGEME. M C/ N B AR X AT LIS BE 70 B0 52 THROR (25 ) IR 0F 1T SR AR K R 2 T RO fie 5 e
RS 288 X ik i 20 R o 200 T AR S, R P A AR A 8 it P 14 4 246 R 0 = 82 T e S8 e Al o O, [
X A AL A2 TR 48 THRCR Foe 5 G D AT U 82 T e 0 Sl A R B AT R ORIt K AT
HLPRL T Bl 3 B S A0 0 357 03 S AT SR AR 5 A RS E PR 2 IR R S8R, b 3 B AT e — T A e Y 8
B R Pk
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Effects of Organic Materials on Soil Available Nutrients and

AggregateComposition in Continuous Cropping Tobacco Fields

JIN Ya-bo'*, KOU Zhi-rui’s WEI Jian-yu',
HUANG Chong-jun', LI Cheng-rong', ZHOU Xin-bin®

1. China Tobacco Guangxi Industry Corporation Limited, Nanning 530001, China ;

2. School of Resources and Environment s Southwest University , Chongqing 400715, China

Abstract: The effects of long-term application of organic manure on composition characteristics of soil ag-
gregates and soil available nutrients under yellow soil of mono-cropping tobacco were explored through a
20-year field experiment. Four organic manure treatments were made: JF (composted chicken droppings) ,
ZF (pig manure), YG (composted tobacco stalk) and JZ (mushroom residues). Soil samples were collect-
ed and analyzed for composition and stability of soil aggregates, and soil available nutrient contents. The
results showed that application of organic manure improved available nutrient contents in soil effectively,
altered thecomposition of soil aggregates significantly by increasing the 0. 2—4 mmfraction of aggregates
obviously, and the water stability of aggregates significantly increased. All the treatments were higher
than CK in content of alkaliyzable nitrogen (N), available phosphorus (P) and available potassium (K).
Treatment JF had the most obvious effect on content of alkalyzable N, whose mass fraction being40. 50 %
higher thanthat of CK. JZ was the besttreatment for increasing the contents of available P and K, themass
fraction being 40. 96 % and 23. 65% higher than that of CK, respectively. Traditionally, the local farmers
preferred to apply pig manure in tobacco cultivation. In this experiment, ZF was the best forimproving the
mechanical stability of soil aggregates. Long-term application of organic manure significantly improved the
composition of soil aggregates, increasing the >>0. 25 mmfraction of water-stable aggregates and its mean
weight diameter, preservation probability and stability index, of which Treatment YG had the best effect.
Meanwhile the organic matter of YG increased by 13.31% compared with that of CK. In summary, the
long-term application of organic manure can significantly improve soil nutrients, composition and water
stability of the soil aggregates in the yellow soil of tobacco fields. YG is a good material for yellow soil im-
provement. Among them, composted tobacco stalk is asatisfactory organic manure for improving yellow
soil.

Key words: organic material; tobacco field; nutrient; aggregate
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