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B OE: NI KA HLICHLED i e A R R R e M B A WL & R BOSER  DLE S 14 4F 5 07 it AT 1 i)k
I RARFE, WEAMER (CK) . G LA (CF) . AR + AT (OF ) FLAC + A9 AH P (BF) 4 SAbHE, B
FEA [ it FES A L X6F - 9 AT SR AR M S AT BB & B s i, Z5 SR R, AR (CF. OF. BF) #7+7T >2,
1 ~ 2 F <0.053 mm KiZe i i b, AHIICHLEG G (OF A1 BF ) #E—54 80 T RRiZ 41 B K (50.25 mm ) #9511, {2
HET I SR T R B AR AL, QA HLICHLICHE (OF F1 BF ) 2icst T IR BARm 4k, KRk A Bk
WA SR (5025 mm) |, SFHE R EARLAEE AR SRE SR, WAL (BF) AL, QA4
AR AR (50.25 mm ) B9 HUBR STk R A 1T 62.0%, H A A HLICHLBCG AL BEA HLER A 5T R8T 65.9%, K
IR EAPUR EEARERYL, 0.5 ~ 1 F10.053 ~ 0.25 mm A HHEA PR EASE RIS, @ KA PLIEHLEGE
(OF #1 BF ) Al ¥amm -8 s apLmm & &, A yIUE A f T3S a0 &%, GmBIE (OF) MAYwHE
HUIE (BF ) Ab3AT HLIR STHRRAR 5B 5K (CK) AL ANBEIRT 43.6% F145.7%, FHLIAE 384k g rh oy
MM, BT R RR S e, DL RS RR, A HLTCHUBCE A R T A R AR R R R Ak, Bk
BT L], ASTRIRLER AT R ARTT HL TR 53 DOk AR XTS84, Bt AR A HUIRRSCER BN B L, n D B I 4
PR

EBEIR: AHUCHLECHE; RS, KB, Ao, RIZRA

TP T IEET IR T, SRR A
BRSO EE R — Y, A LR
VES MR AT i) B 2R EE W o, AU R
B g, Rk R e AL
MBS AR HA LY, REVE N RCE Y 3R ICRE &= 1Y
SRR, R 3G 55 - HERURL AT SR (2 S PADRL 25 44 FY
T, s A A A A ey - eI B AR
FA Y, BRgE R A HLICHLAE e it 7T 43 2 5 - 4
AU S O RBR PR AT PR R, BRI D B K
SO0t ML 5 R0 A6 AT SR A i ol AT SR AR A R AT SR AR A
AE B4R = KRR (5025 mm) ik, AFITH
PR IORA HLER B s R ) BT R AR
AR RO PSR PR B B A A7 BRI I, i
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AR S [ B RE AR BE BRI , AT 5 Bt
EFEHERE K o

1 #REFZE

TR A
FENLR K LR T 2008 4, 7 F BN IR R E e
KIFE (26° 52’ 24.8” N, 107° 06’ 40.8” E), Bt
AT 2R KPR TR A, B K R 4—9 A2
AEMRN 19.5°C, ZAEFHREKE A 818.2 mm (£
PR PERAM ), HHONEERIR L, E
TR0 T UR B - AR T A ML 55.40 gkg, &
R 243 o/kg. BfHRA 146.1 mg/kg. A EHE 20.9 mg/
kg, HALH 185.5 me/kg. pH {H 6.93,
1.2 R

A 5 7 I B R R Oy B OK - BB A A
R E 4N RER (CK) . 5t ik i
(CF). fLAE + AR (OF) . fLE + A= ¥ A HLIE
(BF ). /NXTEAN 133 m®, HHREE I RIS K326,

1.1

SRHPFEXBRIN T, MHREE 60 cm ., 17HE 100 em,
T . U FE A R A A PR A 24 0 S5 A
A AR IEAT . A HUIEFIAE WA HUIE S5 B A 7 22
B —JfiE A, JBAEA7ERE B AR R 5 em Z0FTHL, K
BRI G B 1, AL PRI K 3R A
mk 1., 4 713 HiEAZEE, 4 A 16 HEH4, 51
27 HIBME, 6 5 HEAE 1, 7 7 10 H 55—
YRR, 8 H 20 HAH MR IRES 3, M isk
5, PRI TR

IR ERE 30 R i RS (P05 14% ) . BiLIR
(K0 51%) . MHRL AL (N: P,0s 2 K0 it
JoH10:10:25) BEAE () 24 2%, N, P,0;.
KO &89 HM1.4%. 04%. 2.1%, A HLS &
J989.9 g/kg, K 532%) . WA HUE [ B aT
Aol K= SRR 222 B de i, N P,05. K,0
TR HN2.6%. 22%. 2.1%, HHLWK S E N
262.2 g/kg, K 16%, YIRER ( ZFAUAFIR ) £
H 2% 10 cfulg VA F 1,

x1 TRALSEHEFMERFSEN ( kg/hm®)
S BT
i3 T FTHUIER} L TIREEA FHHLBERA
N PO, KO N P0s K0 N PO, K0 N PO K0
CK 0 0 0 0 0 0 0 0 0 0 0 0 0
CF 45 75 90 0 0 0 30 0 60 75 75 150 0
OF 45 75 90 49.1 14.0 73.7 30 0 60 124.1 89.0 223.7 315.5
BF 45 75 90 16.4 139 13.2 30 0 60 914 88.9 163.2 165.2
1.3 FEALRRAE Ko WO A5 2 0 B AR B AL SR AR, AT IS R A [ R

KL SRR, BEEL10 ~ 15 /RS 4T
0 ~ 20 em +JZM BIEIFHIAL 1 MRAHE, #4053
KA, TREE . B R —2 AER AR RS A
YIEIREE 1.5 kg, A ABHMSEEFIFRIC,

FEmHl S U R 500 ¢ 4, HIFLER
SRS, 30 2, 1, 0.5, 0.25 mm 0 T 2R 170 4,
i 3 J o A5 A 2 P SR A4 I o LK, S0 g A

IRESE AR AR . ARUCK 2, 1. 0.5, 0.25
H10.053 mm (1) 2 i i E A 3 F B K 43 B A A
(RIS XY-100 A, Jb 5T R TR 3 & A BRA
A ), CHECEF RS A ST R LR, K 2R
g b — AN i 2R s, Bk LN IR3 30
W, JRIE 3 em, JR7 30 min 5 R EOK B TR EUH,
N 2 N

gy E ", SRIE AN G A5 R G A0 3 0.053
mm B, W E A B AP MG AL

.
(1) R IE L (% :ML x 100

(2) KEMRAREE T (%) =( X, _0sm)/
M,y x 100
(3) FHFEEEZ (MWD) =3 R, xm,
(4) JUIEHEA% (GMD) =exp (3 R, xm;)
(5) HHUREER =3 R,
T.xXm
TO

m.

i

(6) AHUTTIRRE (%) = -

(7) ALt =m, x T,
X, m WZRL R A RIA T, My R4 R A1 R

x 100
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TR Z M, RS BRI 0 F I B4R, T,
HZRRANR S, T, N AR,
14 Hdlsrer

K H] Excel 2016 #ATEMHRFEIR, SPSS 20.0 #17
PA K T7 22587 A Duncan 358 21508 (P<0.05)
B 23T 5 Origin 2021 7ERE

2 HBRE5HH

2.1 KA HLICHLEC i X 39 7K Fa bk A SR Aok 42
LR IR0 AT]

AN [) il S Ak XT3 K R e T SR A A28 ) 32 i
W 1, BRI/ BT 53 R R A (EHAR
>0.25 mm ) FIHHRAE ( EA2 <0.25 mm) 7, M
SEIRTTAL, AT XT KRR A R AR 2 A —
SERYRE I, AT AL FR 2 mm R AR, H
CK<CF<OF<BF; 5 Rt (CK) #H b, Jiti A8 4b
B (CF, OF 5BF) 7£>2. 1 ~ 2f1<0.053 mm

0y AR AR A A b g i B T T 14% ~ 4.3%.
2.1% ~ 7.1% F13.8% ~ 4.6%; TE 05 ~ 1. 025 ~ 0.5
F10.053 ~ 025 mm (1) Al 2 & 41 5r 5 H 4 3
T & T05% ~ 21%. 1.0% ~ 2.7% 1 42% ~
12.0%. A L JC AL B i (OF #1 BF) 5 it fk
A (CF) #H H>2. 1 ~ 28105 ~ 1 mm KL 22 #Y
B RS T 1.3% ~ 29%. 22% ~ 5.0% Fl
1.3% ~ 1.6%. AJalE (CK) F1 5t 46 I8 (CF)
() Bl AL SR A i b 22 S R, o B A Bl R 41.9%
141.5%; A HLICHLECHE (OF 1 BF) 5 A it e
(CK) FUEpifbAe (CF) Mk, 3R L
F AR, 20 FRET 4.4% F17.8%; H=YAaHLE
(BF) 5 (OF) tHE, W Rk S AR T
3.4%., HWilEHeTFT >2. 1 ~ 2 Fll <0.053 mm Kigt i
di b, A HLICHLECE (OF #1 BF ) #F— 45 17K
BB (50.25 mm) #5 e, HAYAHLEL
L (BF) MRCRILS.

[ ] <0053mm [7] 0.053~025mm R 0.25~0.5mm [_] 0.5~1 mm [] 1~2mm [l >2mm

100 ~ T |
T l T T
16.3%a 20.1%a 20.8% a 201%a  |E
3 T T &
80 T g
25.6% a 21.4% ab e 13_5/%]3 !
s 0.25 mm
60r / ‘/ 15.5% a !
< N N 16.8% a '
& 18.2% a 17.2% a -+
B \\m -
=00
® - 1 22.8%a ¥
i 22.5%a %
23.3%a 2

b

B 1 KREARERERZENS
TE: ARVNG R FOR RIRARAEHE] 22 550K 8 5% WFEKY-. R,

i — R4 AP + HE AT R R MWD 5 GMD,
IS ) b B S 247 MWD {E M 7N 51 K 24 CK<CF<OF<BF,
Jifi I AL ¥ (CF, OF fI BF) 5 ANt I (CK) A,
+ 3 MWD i3 B4R T 8.1%. 21.0% F135.5%, H:
A HLICHLEC i (OF F1 BF ) S5 ARHGEAE (CK) A1
IRER 2R AVITCHLECE (OF 1 BF) 552

FRHE (CF) A, 43 MWD {E20 R T 11.9%
254%; YA PUE (BF) HEAE (OF) +3 MWD
HEEE T 120%, KICHEE T L8 MWD E, AL
TCALEC I — 242 T T H3E MWD (£ 2), 45403
1 58 GWD {8 % # } CK =~ CF<OF<BF, 5 WMD #
P, (HARNEER) 22 AR A 2 K. AP

— 3 —
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R2 AEEELENTIEARGFHREERSLAFY
HERKARKHFIT

s SFHETE EAR JUAPPR AR >0.25 mm BIERME L LT
(mm) (mm) (%)
CK 0.62 + 0.04¢ 0.30 £ 0.03a 58.09 +2.49h
CF 0.67 + 0.05he 0.29 + 0.04a 58.43 +2.69h
OF 0.75 £ 0.07ab 0.32 £ 0.05a 62.89 +2.94ah
BF 0.84 £ 0.05a 0.36 + 0.03a 66.33 +2.96a

T BSIAE/NG FREFOR B 22 5715 5% 5K TIE.

At S 3 P i T ORI b, A0 BRI
A CK<CF<OF<BF, HrApEYAHUE (BF) B35

TAEAE (CK) FEEAAL (CF ),

+ 3¢ 4] B 1A MWD Fl GMD 5 A~ [6] %7 2% [8] 1Y
MR 3 PR, HIERHARAKMWD 5 >2 fil
1~ 2mm B2 FIEMCE, 5025 ~ 0.5H
0.053 ~ 0.25 mm k7 g 2 B3 MG, L HEF R K
GWD 5 >2 Fl 1 ~ 2 mm $r g% S A0 8 3% IEAH G, K
B (025mm) 5>2F11 ~ 2 mm £ 0 & 1F
M, 5025 ~ 0.5F10.053 ~ 0.25 mm hi 2% 2 5
TR E A AHLTCHLECEAE I T ik A R Ik
I KA R AR AL, SE— 42T T A R AR R
EPES

®3 TEARGHTHREER. LATHERSARTARNX R

Eisty >2 mm 1 ~2mm 0.5 ~ 1 mm 0.25 ~ 0.5 mm 0.053 ~ 0.25 mm <0.053 mm
TR AR 0.966" 0.948" 0.208 -0.644 -0.669" 0.073
JURPEEEAR 0.838" 0.719" 0.212 -0.401 -0.232 -0.433

>0.25 mm 0.877" 0.926" 0.412 -0.672 -0.710" 0.096

e #x FORTE 0.01 K BB EADE, * FRTE 0.05 KT BB,

2.2 HIEHIRCRRPRASA DR & i S fif i

- P AR AR A AT BLAR & i il 2, A
it AL (CK) 5 RAfifb AL (CF) 78 A [A) k45 v 22
SRR, EE (OF ) AbFRAE AR b HLAR & &
¥ FHALAR,; A PLEHLECHE (OF A1 BF) 7E
05 ~ 1. 025 ~ 0.5, 0.053 ~ 0.25 Fl <0.053 mm
B R (CK) AbHAG MUK 7 2 5 51 42 Tt
71% ~ 144%. 43% ~ 5.7%. 354% ~ 36.2% F
25.2% ~ 39.8%, H 10.053 ~ 0.25 Fl <0.053 mm
R YGAE R E K AR (OF ) 7£ >0.25 mm Kifs
1) A R A o BILa & 34 FAE A LR (BF) &b

L, Hr >2 mm RiARE R B EKT; AYLICHLEC G
PEE T IR R AR A LB I 7 i

PE— 23 M 45 Ab P AR G A LR 5 i, ANt AR
(CK) SHuifLil (CF) kgea bl S EERAN
K AHLLHLESE (OF A BF ) 58kt (CF)
AL, ALK E B3R T 3.95 F12.26 g/kg, i
T £ M 16.0% F1 10.5%, {4 HLITCHLEC it ( OF
M BF) S5RJEAE (CK) FIEifbE (CF) A 4L
o mESAR RE; MIE (OF ) AHle S A
YWAHUE (BF) 4bBRE 1.35 o/kg, {HF# ] 22554
IKE 5 E K
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0.0.
0 R0l
>2 mm 1~2 mm
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A5 EREA B AN [RIARE AR AT SR AR PN A ) L i o L
4, FEFTA RGO AHEAE (CK) 5 8fbit (CF)
ZRRRE; FERAREE >2 mm H, JBEAE (OF )
AYAVUE (BF) MAPLRAEE S AL (CK) A8
FLER S T 124.8% 11 100.0%, St LAt (CF) AHH
P T 56.8% F139.5%; TE1 ~ 2. 05 ~ 1 % <0.053

mm RGP, AHLEHLEDE (OF 1 BF) AAEHL
B it 2 i T RHGAE (CK) AUkl (CF), H
TE 1 ~ 2mm BAEYAPUE (BF) FAKEIE (CK) |
HUE LR (CF) [a], AR (OF ) FIASHEAE (CK) 8]
RENE EKE; AR (OF) FAYANUE (BF) 4%
IR 2 AR

&4 KEFEX FAREREHRE N E B LERE R0

it >2 mm I ~2mm 0.5 ~ 1 mm 0.25 ~ 0.5 mm 0.053 ~ 0.25 mm <0.053 mm
sy ittt AR fiti At fi#iE AR ittt ARfER fifte  ARfER [ G
(g) (%) (g) (%) (g) (%) (g) (%) (g) (%) (g) (%)
CK 1.13b — 3.61c — 6.02a — 4.68a — 7.01a — 2.35a —
CF 1.62h 43.4 4.00be 10.8 5.49a -8.8 4.26a -9.0 6.24a -11.0 3.15a 34.0
OF 2.54a 124.8 5.11ab 41.6 6.66a 10.6 4.58a -2.1 6.04a -13.8 3.76a 60.0
BF 2.26a 100.0 5.47a 51.5 6.33a 5.1 4.18a -10.7 5.06a -27.8 4.06a 72.8

2.3 IR RIS A HLR DTSR

AN [R)AL G5 1A B A4 % - 984G LA 1 o kR ] LA
LU 2 AT MILBs e TR AR T i 3 A o DAIEL 3 T
DI, KERE (5025 mm) ALK STERR N
61.9% ~ 66.8%, AHEAE (CK) FlELjE AL (CF)
TEAS ALY TR DTRR A — 5, R DA PLax
TR AER AR, it A AE R R 25 oo +
B RAR A LR A0 s AHLEHLECHE (OF A1
BF) 7E>2. 1 ~ 2 H1<0.053 mm &% i) Tk Fl
AHEAE (CK) FHiEfbie (CF), AR (OF) F
YA PUE (BF) A HLAR 5T #k % AR 57 B 5 A i AT
(CK) M BIFEAR T 43.6% 1 45.7%, FHHLTHL
e it 5 X A 0 A BTG ) A A SR A B bR/ I AT 2R

fRrpiEfs, e EEA VRS R RE, WcE T
A HURSAE AT RAR A RLL ) A AT B, A LR 53 5T
HRFEARXT M, B T 7E BIR A A P

BUAKE, ARTEIEMAEARNZES, Xt
AR AL BT 3 A LR SRR, AL (CK)
A1 B gt Ak BB (CF) M 0.053 ~ 025, 0.5 ~ 1 fll
0.25 ~ 0.5 mm, JEAE (OF) A4 4 HLAE (BF)
}0.5 ~ 1, 0053 ~ 025 F1 1 ~ 2 mm; Hi Al
0.5 ~ 1 H10.053 ~ 0.25 mm Jy 34 H Lk B Z 500
Bidd, APLCHLECHERE T T 1 ~ 2 mm B BTHR
FREE, AN [AlAE X A MLAR S e A R AR A 25 5,
A VUE L TR R, X 145
AP TTERE K

[ 1<0.053 mm [7]0.053~0.25 mm K] 0.25~0.5 mm [_] 0.5~1 mm [] 1~2 mm [l >2mm

100 - 5 | I
7 9.5%a 12.8% a 13306 a 14.<JFA) a
T

80 | / :
- 7 %.i‘y 25.% 20.8% a 183% a
> NN
5 60 - 15.9% a 133%b
= 18.9% a 7.2% ab NN l\ N
BT N T 1
2 40 | B g ¥
£ 8 23.2%a
EE 2430 a 22.1%a .
e L :
20 F ; ) 17.9% ab e

145% b 16.1% ab

CK CF

L Cmme—  ese ] | s®ke | [ s |

LE

OF BF

3 FAREAARRRZRA VBT ER

S
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3 itig

3.1 X HEFR R R S e MR

VAT SR A2 - v b B 4 B I BORL AR BA
P R R B A E L HEK R SRR
YR ARG HEREE R LA B
S - A AR B IS5 R 2 — 1 A HLIE
(1) it FH AT A 2 A e o R i SRR,
TR R AR KRR, AR - 1 v U A 2R
(>0.25 mm) BT AL, JEH LA T ~ 2 mm b 934 i
(o e ok 0 R SR 0 R ke K S T i 2
PO RE AT A A R TR KB RIRIE L, &
PSRRI RS M. ASTFFE R, it o 3 2
>2. 1 ~ 2 f1<0.053 mm B+ 58 A AR 42 05 1,
0.5 ~ 1,025 ~ 0.5, 0.053 ~ 0.25 il <0.053
mm [ HIE ARG N AHLTCHLECHE (OF Al
BF) S5HfEfbt (CK) Mk, AR K T
<0.25 mm [REATRIR B LB, 8 T R RIARA LE
B, Hr 0.053 ~ 0.25 Fl >2 mm KiF2 1) A B2 5
KB EIKT, AMEA HLRE TR G AT SR AT B
HRMARK, Bt APUIE (BF) AR KA
RAREETH LI &, AR AR Y Lo T ) T4
TH SRR e S, RBERE K T
X 5 iR 2 2 REGY S B A BILIE T 42 5
>0.25 mm FifE 5 LA ZE AR

+ 3 B R R MWD J e TR R RO
KN F A A 4E B, 5K B9 MWD 3£ B £ 3
BRKHRKEZ, LMK E, RetEr
w0 R R A B A R R
VEAEBREEFZ M, it FHAA LAIE AT 2 e - S5 A SR AR 7K
Fadk P AREFER, A ALBRA 1 MWD AR
JEAE (CK) < ¥ttt (CF) < ALAE + AR (OF )
<ALIE + A=A HUIE (BF), MaAR4RT; 7 43k
SRR G, BT T HIER ek, S Ab B+
GWD (3R 5 WMD #a#—3%, {H4&5 b3 H) K5
B F A, HEERIRIK MWD 5 GWD {H 5 KA
R REREIEM I, S5/ A B AHE,
KA HLCHLECHE (OF F1 BF ) Rl {2 43 A1 3R A1)
KA, A BTSRRI Rk, 115
AR A LU 5T it A AILIE AT A 250 i - 48K
VBRI i, i3 - 40 A SR AR 4 B ARG e 1k
3.2 X HEFIR AR AR 5

A LR B H 52 R R EY AR K
N 6 N

LT 90% 1 A HLER A T RIS A Y,
e R - A WL R EAELE A T, IR
IRRB AR - A HL bt &, AP A MLRR S 32 Tk
WAL 7, S [R] ARAR R SR AR S A AL P [
FrE NP E— @ 2e 5 0 2 ARBkgeh, AHlk
HLECHE (OF A1 BF ) AbFRAA MUK & 2 AR o T
AL (CK) FEigifb At (CF) b, JuH
BAES2. 1 ~ 2H105 ~ 1 mm (REZE T i AT
HUREA B T4 F+ K A1 R AR iy A Bl 1 % 1, b
JE + BEAE (OF ) Ab¥ER A PLK S i, X5 1
REE RS O IR B (e R A
20k g b, B 0.25 ~ 0.5 F10.053 ~ 0.25 mm ki
®’Ah, HAbkr g b A HLIEHLEL i (OF #1 BF) 4b
PR A LK 6f 5 T AR (CK) i it £k e
(CF) 4b#; fBAE + AL (OF ) AbBRAE K Z Kok
720 B B AT ML A A B & TR + AR A
HLAE (BF) 4bBR, OF F1 BF A4b ¥ HLAR £ A & 43
5 4 315.5 Fl1 165.2 kg/hm®, OF A HLEK & A N BF
1) 1.9 f%, OF il BF AbFRAG ALARIG I &t 55 Hite e
(CF) A 513840 3.95 F1 2.60 g/kg, A HLERIEM
Fe ik 1.5 4%, X BB ILICHLEC G A B T 42
AR A HLR I, AR A LR R
AR T o A R AR NG DL & . TERTA A
i, KREIERAK (5025 mm ) BA WK STIRR T
62.0%, FWIKHRIKEA DR F MR H
JEAEIE (CF ) FIANHERE (CK) 4 A1 R A 45 h: 2 53
HRRFEA—FL, PRI R Al o A 3 R
WA DRGSR s ARAE + BEAE (OF ) FMLAE + A4
AHUE (BF) b3 R A LK DRk AS 5 FE AR L
ANt HE &b B 3 B FRAR T 43.6% F145.7%, A HLIEHL
e it A5 XA ) T8 AL ) K AT SR AR S s/ N AT SR AR
hiER, R A PR S B ER, WEGE T H
ML AE BT RAR SR AT O, 358 T 76 A SR A4
AR, A HLRTE S DTk AR . 0.5 ~ 1
F10.053 ~ 0.25 mm /& + HEA# 77 A MLk () 32 2200
%, WETIEAR., 2A SRR CH, AL
TCHLECHE (OF F1 BF ) i — 254 #F T 3 A k1) K
FIRIR AL, $ETH T R RAARXT 564 MLk i) o
Biko A DY RS SE SRR 025 ~ 2 F10.053 ~
0.25 mm A FERL, ARLEF S HERFAR—F,
TR it FH %) = AT A LA A 4 260 i 5 )
FEAREE, X ULHHA HLAL G AT HLAR A
FEARE, X FERE R TEZZAEA VLAY

S

(T
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(T

o] 13 B A T AL IR, T AR R A R
PRFIR A SR A A AT HLBR U RE T, [R) Lo 1+
SERERIEYE AR 2R, BRI OR BT} 1
A HLBRIGKF Y A HLEHLRG I (OF A1 BEF) X
P —J HE AL 2] (CF) 487 1 R MR IAAT HLAR 2
SrETTRRR, I, RIS A HLICHLRCHE AT % 4%
PERE A MLAEAC DU AR, AN AT LU 2 - e ]
RAIKHTE ORTEE , AT A5 550 P SR A 1Y [
i . g

4 Z5ig

K I AL AE RS EAEAE H, B AR 03 A
B A BILBR o A 22 R K Tt AR sk A= 0 A
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Effects of long—term combined organic—inorganic fertilizer application on soil aggregates and organic carbon

LUO Zhen-bao', LI Zhi-hong’, ZHU Jing-wei’, LI Cai-hin', ZHANG Heng', ZHAO Er-wei', DAI Jie', FAN Long', WANG
Xin-xiu' " (1. Guizhou Tobacco Company Bijie Company, Bijie Guizhou 551700; 2. Institute of Agricultural Resources
and Agricultural Planning, Chinese Academy of Agricultural Sciences, Beijing 100081; 3. Guizhou Tobacco Research
Institute, Guiyang Guizhou 550081 )

Abstract: To investigate the impact of long-term combined application of organic and inorganic fertilizers on soil aggregate
stability and organic carbon content, a 14-year field experiment was conducted with four treatments: no fertilizer ( CK ),
chemical fertilizer only ( CF ), chemical fertilizer plus farmyard manure (OF ), and chemical fertilizer plus bio-organic
fertilizer ( BF ) . The study examined the effects of different fertilization practices on soil aggregate stability and organic
carbon content. The results showed that: (D Fertilization ( CF & OF & BF ) increased the proportion of >2, 1-2, and
<0.053 mm size fractions, and the combined organic-inorganic fertilization ( OF & BF ) further enhanced the proportion
of larger aggregates (>0.25 mm ), promoted the transformation of micro-aggregates into macro-aggregates. (2) Combined
organic-inorganic fertilization ( OF & BF ) improved the structure of soil aggregates, stability indexes of water-stable macro-
aggregates such as large aggregate content ( >0.25 mm ) and stability indicators such as mean weight diameter and geometric
mean diameter, with the best performance observed in the bio-organic fertilizer ( BF ) treatment. ® Among all treatments,
the contribution rate of organic carbon from macro-aggregates ( >0.25 mm ) exceeded 62.0%, with the combined organic-
inorganic fertilization showing a contribution rate of over 65.9%. Macro-aggregates were the primary storage size class for
organic carbon, with 0.5-1 and 0.053-0.25 mm being important size ranges affecting soil organic carbon. (@ Long-term
combined organic-inorganic fertilization ( OF and BF ) increased the total soil organic carbon content, with bio-organic
fertilizer being more beneficial for enhancing soil organic carbon levels. (& Compared to no fertilizer ( CK ), the variability in
the contribution rate of organic carbon from farmyard manure ( OF ) and bio-organic fertilizer ( BF ) decreased by 43.6% and
45.7%, respectively. The distribution of organic carbon in each particle size fraction of the soil was more coordinted, and the
stability of aggregate was enhanced. The above results indicated that combined organic-inorganic fertilization was beneficial
to the transformation of micro-aggregates into macro-aggregates, increased the proportion of soil macro-aggregates, and
balanced the contribution of organic carbon nutrients among different aggregate size classes. The effect was more pronounced
with the addition of bio-organic fertilizer, which could provide a basis for long-term fertilization management.

Key words: organic-inorganic application; flue-cured tobacco; long-term fertilization; organic carbon; aggregate
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