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Effects of age and type of conversion from cropland to forest land and
grassland on stability and organic carbon in soil aggregates

LI Bai-qiao', FU Yu', LI Guang-lu'-?, ZHANG Teng®, ZHENG Teng-hui'
(1. Institute of Soil and Water Conservation , Northwest A&F University , Yangling 712100, China;
2. College of Resource and Environment , Northwest A & F University , Yangling 712100, China)

Abstract: The purpose of this study was to elucidate the effect of plantation type and age on aggregate stability and
aggregate-associated organic carbon content. Soil samples were collected from five types of land in the southern part of the
Loess Plateau including: artificial pure locust forest land converted from slope cropland with plantation ages of 6 years
(FLO6) and 15 years (FL15), artificial alfalfa grassland converted from slope cropland with plantation ages of 6 years
(GLO6) and 15 years (GL15) and the neighboring conventional slop cropland (CK) . The results revealed that:in O ~ 20
cm soil layer, land use conversion from cropland to forest land and grassland could significantly increase the fractions for
>2 mm and 1 ~ 2 mm aggregate but decrease for <0.25 mm compared with the cropland. The fractions for >2 mm and
1 ~ 2 mm aggregate under different plantation type and age was in the order of GL15 > GLO6 > FLO6 > FL15 > CK and
GL15 > FLO6 > GL06 > FL15 > CK, respectively. Land use conversion increased aggregate stability in the two soil lay-
ers. GLI15 had the maximum mean weight diameter (MWD) and geometric mean diameter (GMD) values, followed by
GLO6. Soil organic carbon in >2 mm aggregate under forest land and grassland, and that in 1 ~ 2 mm aggregate under

grassland all increased with plantation age. In 20 ~ 40 cm soil layer, the mean of aggregate content increased with aggre-
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gate size decreasing, both the MWD and GMD value of this layer were less than those of 0 ~ 20 cm soil layer. There was

an trend that all aggregate fractions under forest land and grassland had the less organic carbon content than that of crop-

land. The findings suggested that land use conversion from cropland to forest land and grassland improved soil structure,

and its effect on organic carbon content in every aggregate fractions change along with plantation type and age. GL15 had

better aggregate stability and more aggregate — associated organic carbon.

Keywords: conversion from cropland to forest land and grassland; plantation age; plantation type; aggregate stabil-

ity; soil organic carbon; Loess Plateau
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P2 G M 1 ke 2247, FHBE AR &3 07 )5
IS0 A 25 R T g K A A SR RRAE L
1.
1.3 HmitESHH

PR AR LREL BRI MR DA BEE, U ik
FARZIAE R, 10 ~ 20 mm 2245 /N IR SR AE S
W RT o R I Ve, 43 B i 1
HR IR . BARTT 208 FRIBURT A T2 0 14 B
R ZE AR KIR I 10 min, B0 BT AKIK
45,2,1,0.5,0.25 mm, JF3l ik, flEGHAEK b B
RS 15 min, % 58 A28 30 I, TR RE S
BRSO 4 em, ff BAEARUCHE T 2,1,0.5,0.25 mm (Y
A0 KRR By LI R R A,
FE 40°CIRE P LT, AR E, 153 > 2 mm 1 ~ 2 mm,
0.5~1mm,0.25~0.5 mm, <0.25 mm 3£ 5 M2k



240

TR XAV BT

o535 &

RRESNE AT R AR o 3 ATR PR HLARR FH B R R
UL — MBI 50 5 42 EUR LR A AR
SE 5 MR R IR - WL T A , SR 5 AR b

i 21 5 398 pH R pHVHIE o Xt 7
AN T AR 3 K

R BHEMERRFE
Table 1  Description of the sampling plots
i H Item CK FLO6 FLI5 GLo6 GLI5
4ERR Year/a 0 6 15 6 15
#1557 Landforms il Slope il Slope 2u5hS Slope i Slope i Slope
1] Aspect/ (°) NE7 NE3 N NE3 NE10O
Y% Gradient/(°) 21+0.92 20+0.76 19+1.01 17+0.78 19+0.62
13K Elevation/m 895+1.11 915+1.53 1090 = 1.40 915+0.92 893 +0.66
pH 7.88+0.16 8.01+0.08 8.11+0.09 8.23+0.12 8.09+0.09
P w3
B/ (g om™) 1.14£0.06 1.12£0.02 1.16+0.03 1.13£0.01 1.19£0.03
Bulk density
ﬁm}ﬁ/% 1.44+£0.07 1.54+£0.04 1.48+£0.03 1.63+0.05 1.72+£0.05
Organic matter
= ko~ !
ﬁfé\/(‘g kg™) 0.93+0.04 0.82+0.08 0.81+0.05 0.83+0.09 0.84+0.06
Total nitrogen
, o
i/ (goke™") 0.48+0.05 0.47+0.04 0.52+0.04 0.61+0.06 0.58+0.05
Total phosphorus
FiE Coverage/ % — 80+1.52 85+1.36 80+0.75 85+1.01
e LIRS LR LIRS LR LR
Soil types Loess soil Loess soil Loess soil Loess soil Loess soil
Bekess e g DR BB
iR e PN E L, B
INEE Artemisi asacrorum , Sii ’ b Ty ’ Medicago sativa 1.,  Medicago sativa L.,
EURFEY) Herbs Triticum Setaria  viridis  ( L.) ‘Lpa ungeana rm'. ’ Fragaria vesca , Fragaria vesca ,
. . Chrysanthemum in- .
aestivum L. Beauv. , Stipa . Chrysanthemum in-  Chrysanthemum
. dicum , Taraxacum R .o
bungeanaTrin. , Carex dicum indicum

rigecens

mongolicum Hand. -
Mazz.

T R 30+ bR 22 .

1.4 BETES%IT

F5E RS- ¥ 5 5 B4R (MWD) Fil L] S 25 B
1 (GWD) Sk i 8 - 18 [ AR i e 1

BRI A R 4 = MWD AT GWD i
R R AR

o o = A ARG A SRR
x 100% (1)

Z(Riwi)
MWD = =

i} w;

i=1

Zn) wilnRi]
i

GMD = exp{i

(2)

(3)

R R A B R T 72 w0, R
PRI T H
RIS K K ] Excel 2010 1 SPSS18.0 %4347

Note: Data represent mean + SD. The same below.
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IS, >2 mm Fl <0.25 mm FORAR EEARIA S B
BHERIFIRT 70% . <0.25 mm Rifd A B G R
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> FLO6 > GLO6 > FLI5 > CK, > 2 mm Kif2 ,iE#F 6
a Ml 15 a Ji , i B LU iR AR T SR A4 5 i 43 ) o 2 348 n
16.85% M1 104.47% . 1 ~2 mm KiizH, MR LR HF 5
K AFBHERGEARE G EZHZERADE,
0.5~1 mm B, iBHE 6 a #1115 a Ji , S AR A 58

2.1
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&R SR LA, > 0.25 mm RifE
BB AR R AR AR 5 i 5 p A L X3
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RTE G, S5 T IR A RAE A, HIRE 15 a 1Y
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BRI BERLAR N IS e, Z 2
W > 2 mm RLAR PR BHAM S IR RS R A R IR
PR E/NT 0~20 em 1JZ2. >0.25 mm Rife 45 AR
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90 90 a
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m 350} B S50t ¢
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i 540 ¢'==:31 1 i 540 %
= N st 4
@ B30} = \ w330t 7
(2 =\ - 4
20| =N = a0t 7
10 .= %EE’? % 10 EE:E: % ¢

>2 1~ 0.5~1 0.25~0.5 <0.25 >2 1~2 0.5~1 0.25~0.5

[4] 5 1 i 1% Aggregate size/mm [41 % 15 ki 4% Aggregate size/mm

EACK BFL106 R FLI15 [MGL206 NGL215

T« B AR ) 5 B3R R [ — L J2 T ARIRDRLARAS [F) R 3t 22 57 335 0,05, R 1.
Note: Different letters meant significant difference at 0.05 level in the same soil layer, The same as below.
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Fig. 1
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IRHFFAE 15 a 9 MWD {E AT GMD {HI R K, S HE
FEHI2E 5 B % . 0~ 40 em W, S HF AL EL , JB B
A E G MWD F1 GMD {H 2 8 & 3 hn, Horp 72 0

Aggregate size distribution under different plantation type and age

~20 cm )2 308 43 5] A 180.95% ~ 397. 62% Fil
85.00% ~ 240.00% , 1E 20 ~ 40 cm 1 254 W& 43 531 Ky
66.67% ~ 281.48% F1 31.25% ~ 137.50% , LA -3
B R BRA MR B BTl A M | REISHE SR 1
BEHPUAN IR RE ST, [RIBHRBFIA 5L 15 a B 1 4]
RORME T H IR 5 = R e .

R2 FREHEMTESEMFRT LEAREHFHREER(MWD) JLAHEER(CMD)E
Table 2 Mean weight diameter (MWD), geometric mean diameter (GMD) values of soil aggregates for different plantation type and age

HiH +Z IBAHAERR K 2! Plantation type and age
I\ Soil layer
tem Jem CK FLO6 FLIS GLO6 GLIS
0~20 0.42£0.04e 1.70 £0.06¢ 1.18 £0.09d 1.90 £0.01b 2.09+0.08a
MWD
20 ~ 40 0.27+0.02d 1.03+0.08a 0.45 £0.06¢ 0.59+0.01b 0.61+0.02b
G 0~20 0.20 +0.00d 0.55+0.01b 0.37£0.02¢ 0.58 +0.00b 0.68 +0.04a
MD
20 ~ 40 0.16£0.01d 0.38+0.03a 0.21+0.01c 0.23+0.01be 0.25+0.01b

T RAPAE TR E — 12 TR FEREHAE 0.05 KFZF R,

Note: Different small letters in the same row represent significant difference at 0.05 level.
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Fig.2  SOC in different aggregate size under different plantation type and age

3 3

P A R P SR 5 T 55 A TR sk R
(7] s — &R A3 W K BB IR Ty B — e iRt &0
SyIE W RBLERE UK, X g e e A
BERN , ARG H, 0~ 20 em 12, £ FEH 155
VAT SR A 5 i BEDRAR P9 it/ N2 B 1 i/ N I 38 i e
#, <0.25 mm FifR KRR PER RIS s, X5
DiN R SR e N2 ) I I S N T el ORI
BRI T A S8 S AN FAE A N 3 A R AR
DR > 5 mm KifE A RIS Tl m , S AF T2
B 225 X RE ST X H R ARURTR A K. >
0.25 mm K7 £2 85 A N J2 4 R+ 58 45 4 AR e 1Y
A2, >0.25 mm AR AR IR BRI ARG S B 1A
Fra S YR H 3838, R R 3 A b AR A
ARG, BFf s B v i Py BRI IR 2K ]
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0~ 20 cm 1JZH, I RIAA HLIK & 8 P (E
B8 > 2 mm RifE, IR < 0.25 mm Fife, BEEATE
AT SRR A LI & i e (I o X FE B2 PR o A 2R
P A BT 5 KRR B B e 45 T i, T Ak 1A
AR5 T B AL 2Z 8] A0 B8 T LK A R AR
MR A R AR ARAARTE B AT SR AR B, JoUkE A3 HILJ5 40,
T ol TSR A AT WL 5 AR 34350 [l A
RARTETE K 1A R ARG R v By T WL A e 45 4
ALY T I A HLRR 4 He 128 o — s
WIFFE A A /IR A2 P 3R 1 b oA LA o5 B 25127300
IBBHAMRAA R BN T > 2 mm Fl 1~ 2 mm $i
ARG VLR & o ORI SR A9 55
FEAR, D/ T - 458 A5 RN K f: , a6 TR HS) T 97 174 0
T 0 b % 8 95 42 Ui A 1 48 K 1A 3R A 52 3 e
PR SRR R I M A T I AR Bk T
JEREAE IR R , TR IR, KB R IRZ 3
THEDRIRR 3555 , U 2% 1 AT SR A 9 3 1) A L I 40 A 4
AR F AN A BN TS R LA, DI [ SR A
MLk &3 hn . AFEEEPHERT , e 5 E R Aa L,
0.5~1mm.,0.25~0.5 mm Fl <0.25 mm $i 1%+ H
RGOS S, X2 i T H E B A B AR
J7 0 A LR BA R A S R o
AR AT, B AEAL 7 ) A 1m0 35, R A AL
B 0, X 5 TR IO SR B
[X 4 358 A AR HURRIF 75 45 85— 3. 20 ~ 40 em
TR IBBHE A5 I8 F S 25 kA b A R A BLK
Tt SO AR L S AR T B N A X
PR SR s A AV R R e N T NE e i 1= e Ay
ML &, TRV E I A rp 3T TR 8, (3R )2 148
RIS A VLR B R DUT BB G AR
BBl e, #h 3R DAR - 5855 0 A PLa & s kb R
BRI AR 2Rt 2T RE 3% DA 38847 Bl , M
IR 5 3B A B A SR AR AL 5 F

25 AR FEZIF 5T X3, 1R A I SR AA A A
R WK & A 2T, BRI
Prokst 1 R IEAE A BN T R A R AR, ELXT
A RLAE P R WL B 1 A s el R B4R R
TR BN 5o SRR B BBHAEL 15 a FEHL
AT H B AR A B 47 1 39 (AT SR AR5 4 A - 38 1
J1, ZIEPUR P RE 7 5, B B K e PR R
N o PRIE, FESE R TAE Hox T H B AR B A 1R BHa bk
I 1l W AT 2 ELA 6 i N T B, AT
P2 1B AR ARIR R TR S A B AR KON . A
PLRBE 6 a F1 15 a W0 BT 25 3 0 SE Ak, X 3R 44
FAT R AA PR & mAE IR G IR A 7 X
WIsZmR A f T2

4 4 e

1) BHFE AR T GE B4 0~20 em L2
1 >2 mm Fl 1~ 2 mm R B RAAERS &, BE R
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2) IRHFAARFAL FLIG 0T WA 1 )2 0 B R AR
et £0~20 em ZH,BHHAE 15 a () MWD
HA GMD {H ¥R, A R R Fa e MR, HO R
HHAE 6 ao T3P AT R B RS0 1 I 1 398 R B 1 1
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AR LS, MWD B A1 GMD {f 5 3 8k b AH Fr 338 i
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