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Abstract

Until now little is known about impact of plantation on the soil nutrient characteristics. Nutrient
properties of soil in plantations with different growing ages have been analyzed in this study. The
results indicated that afforestation had a profound effect on coarse soil particles. The sand grain
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content in near-mature forest and mature forest increased abruptly, compared to young and mid-
dle-aged forests. Artificial afforestation increased soil acidity and there is a general increase in
soil exchangeable acid with growing plantation ages. Soil exchangeable in near-mature forest and
mature forest is higher than that in young and middle-aged forests. Soil exchangeable acid in
near-mature forest increased by 32.14% and 19.35% compared to young and middle-aged forests
and that in mature forest increased by 46.42% and 59.00%. Soil organic matter content first in-
creases and then decreases with growing plantation ages, which is consistent with change of soil
total N content. There is no obvious change trend in total P content. Soil total K content first de-
creases and then increases with growing plantation ages.
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1. 5|

N TR R AES KREMA BT —, IRy mT DR kRt 1 58 = 48 . [
B b F X N TR EE Bt L3RRS RGBSR CA . FA7E 1869 4F, fEELITE T A\ Tk 14
PEFM B RIIBETS, JRHEH TN ARSI . Bl RE . KRN, v:E . EESERER
IR T — R F[1]

B 26T N CARTE B 5 3 i A GG R IWE TR T 20 4D 50 AR, FRIEFRO AT 58 # 7E X A TR
JEFERFFERS, RN TAR B 7 T30 (0 )8 3T JL4EK, % i B T 2 . B TSI
RO AL FEH [2]. MW [3]. V&M FA[4] [5], #2KR[6]. SHRAR[7]. RIML. BET4a. AR HE kA SE45[8],
AR T KE BT .

BRI, 45T N T3 HIEFE IR ML, IBRE G — AR, — SR ER, AT
DAFE— @ F2 B4R LI B . X RMREEARE 7T T AN R AR B 5 N AR 43857 20 AR AUARRAIE , 45 SR R Bl
FEMARAE ARG N, AN TARE L3R 72 013 B0 (9], 7K E SR 70 T AN [F) 2828 N bkt - 458
FOMIR, SRFHANTHREEEYR. S5 WREEA. B8 SENEES T REKL, A THiE
AT ABE m AR 3R o S B, AT e 3B [10]. B, RN DL EERIE AT T R R IX VN AR g
FROF RIS, ORI E PR AERR AN, VRN AR 0 7 AL . B AR AT U
B E[11]

EHAADEEZ R, N TR fE AR e AN [RI RS B2 H B ) 2R IS . Smethurst F1 Nambiar i
SERA IR TR I, SR L3 WL T RRBA ., I 51 e LI E FRR R AR SR [12] o 8 05 BEAS0T  A ids
MRET 5 B3 2IRAE T XS B b, 85 R Eosi& R A ML B AR TS ARAT[13]; fEELPE Cerrados
X, W - LT B B E G MRS BRI T 16%~33% [14]. il A 7E R B, IR N TARFIVE
R PRLE P 8 SR AR AR KR, BRORAR RACE RS 0, 48 TR MoE %, S LIEANL
e AEEEY R AEFER TR, 2 5] 9897 0 & B T FR[15] [16]. (EfERRE, il H ks n
R, NIRRT L8 S LeREE, JRCT L3RG 8. A0SR M E .
HHE AT, N 3 ARG 357 1 M I s A — S 4 R [17].
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NI, AT TS AN R AR B 25 B b N AR 3 R 0 R R AT 704, R0 3 PR R B AR 10
A, DR AR TR0 358 78 A A R

2. BmRES A

FEDU )1 TG E R 1L 3 DX I RN TR], G FE BT 130 AR A Bt 7 1 9 R v RSB T
DAL AE BN G AC, AR BRI [N 5 5 30156 B R 4 BRAS R T DU b 25 B A TS 20 R S AR
AR, JTERRIEAMR, BRES GBI 6. 14, 25, 33 4E. BERMHIEEIAG W 3 MR, BRI E
5 ANRAE R, HLIRIR A RFHEREE 0 om~20 om R T4, RERAIRAL T, ELBEHRKT
JE b (< 2 mm)fE ik A

AR BRI LIEHURA AL S RL(2 mm~0.05 mm). K3 Ki(0.002 mm~0.05 mm) A i (< 0.002 mm)
ARG, WERIE . 3 pH HIRREEIE, KEHOy 25:1, AHLGH EHER - BRI AN
s AEMPVRERE: SRR - RERER, BT OENE . 2R WEME, 1T
MR IR o KRBT AR - B RO . A R AR B DL L i e RO TR RR B 4, T TR
W e R BB 128 e 8 (CEC) M s £h ik M B A1 54 18] o
3. GRESH
3.1. FREIFE A TR LE A AE

ABFFRBL, N TRk & i fE 25.93%~30.32% 2 ], Kifb & fifE 28.47%~34.87% 21, #
MRS BEN TR T ORI RURY RO BB 035 22 57 (G 1) WORLE AT 26.74%~45.61% 2 1], S RSKLATEY
BEANIF], DKL BB A MR B A BT . Sl o T e AR B L b b S R TE B 22 . B4R AR
H A MR L I PR RS RL B 43 I I T 14.88%F1 10.12%, BLEAMRHD AL &5 543 1 N 23.13%F1 18.03%,
{ET AR 5 AR 2 R 25 A 3

Table 1. Mechanical composition of soil in plantations with different growing ages (%)

= 1. TREIME A TR IRHULE A (%)

Ry Kk (< 0.002 mm) ¥3#2(0.05 mm~0.002 mm) 7 $i(2.00 mm~0.05 mm)
VALieZ I 25.93+0.03a 3311+021a 37.96+1.08 a
[EZT 27.53+£0.02a 34.87 +£0.07a 39.60+169a
1T bR 28.92+0.04a 28.47+0.26 a 43.61+0.95b
AR 29.32+0.03a 32.94+0.064a 46.74+151b

T AFTFECRAFMKSE p<0.05 K EEFEE,

Sartori I TE R, IEMIGREMRES G N, IR A B FTIIN[19]. Annunzio &5 XTI G E A
PPN AR o dE N T3 Ak 32 B R T3 R R 20 70 [14], X S5 AR &5 2 — 501
3.2. AEI#REE A THh B B RAE

WF T XOR [FIARBS N TAK L35 S99 We P, pH (E7E 5.45~5.93 2 [a], FFBE A T AR EERR 1 In & 4
Hadh . 4IRS i Ak 1) 3% pH TC R 3 2 R (p > 0.05) (K 2). T BRI pH BURIBHKA TR %, 5
WIS RAN IS RAI L, 203 R F% T 0.29 A1 0.15 AN . BREAAR 135 pH (I, BOEHM T T 0.23 A~
Bz, W Z AAFAE 22 7% 7 (p < 0.05).
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Table 2. Acidity change of soil in plantations with different growing ages
= 2. AR AL TIRERET X

o pH AR (mol-kg ™) CEC(mol-kg™) h BE U A (%)
FYYAN 5.97+0.05a 0.28+0.8la 23.64+0.03a 34.72+021a
LRICYTS 5.83+0.27a 0.31£0.13a 21.56 £0.02a 31.69+0.07a
AR 5.68 £ 0.04 b 0.37£0.34b 19.83+0.04a 2551+0.26b
A 545+0.11c 0.41+0.43Db 18.92+0.03a 23.86+0.06 C

T AFTFEHCRAFMKSAE p<0.05 K EEFEE,

N T Mok 3RS R O 1 2 iRkiE . il R I TR B AR E 5 - g, o
DAEFIEMONEL[20], X AT EE W6 o N TR 51 kS L3R PR 38 I iy S R PT B, P N T Alibk i)
WA —, &S SRR 075, EIISE 5 Y R % WA LR H 7= A B R ki, 21
AR . A IR F A NH -N BT NOS -N I, &R B NH -N, - 38R0 NHS -N 5 2
FPEASER HY, SRR . SR RENE R, R F BN, oA S S8 L
% pH TF%.

DURR AR ) 338 5 e BRE 0.28 mol-kg *~0.41 mol-kg™* Z [A1AS 4k, FEREFKES B3I & b Tt
2)o BRI LA IR 2 R AK, (EIRE m T A R(p < 0.05). S4hEd Al
MAHEL, U AT BB 20 I N T 32.14%F1 19.35%, bR B4 b1l 46.42%F1 59.00%. %45 H 2]
ZFM N THAERK K E BRI ARB B, 20 LI et IR AR s . 7E 7 RS N AR BRI 72 p i A Bt
A P R B I PRI (8] G BT R N e A [21] . I S Ji DA ] e B N A AR )RS n, 123458 pH
BEAG, Bl EAc 8 B 3N, bR pE 2 3 0 .

13 CEC % E7F 18.92 mol-kg '~23.64 mol-kg " Z [A] 45 1k, % bRk B B+ 3% CEC % % A .3 (p > 0.05),
Wi BN AR AR 45 PR X 135 CEC 52 AN K . CEC AR AL AN B 2 1) JR PRI 7E -, CEC ERAR3Z L35 pH 152,
ERTRESZAHLUTURRDRL 52 5K, 2 pH A NS AU RL & SAH BAE FH 45 5. 338 Eh BE AR AN 37 B bk e
PRI T BEIA . 4R i bR 2 (R Bh B AN B 22 AR, (HOE SR ER SRR B TR 35 . 54 An
HHR I B N TARAIEL , 3 SbR R JE RN R P& T 26.52%F1 19.50% (p < 0.05). JiAMA 361 A B Sl
P THEEL . ML TSRS AR, bk 3 Eh S AN B 40 51 R 4 31.27%F01 24.71% (3 2). &R
B B3 0 51 kS L3 R SR VRD B R B SR R Rl e, B AR N, LR 2, SEGhEE T
KEWK, (2fEERILBAE TR,

3.3. AR KM I35 5 HFE

BB BN TAR -3 HUR & 7 34.12 g-kg '~45.14 g-kg ' Z 18] A3 ML & 5 MRS 38 in 2 2%
EFHEFREREHCE 3). it STHRIN B LIEGIR S RERAKR. EHAMREIR SRR, N 45.14
g-kgt, BUEABKBY BOE LT & B R R, BOL AR TS T 8.26%, (HA T 4hif MAT i bk (p < 0.05) (%
3)e XEM BN TR LIRAHUTA — € 0T L ITAT NG BE AR 11 A8 40 i 55 00 75
FANTAEMR IR T s [21] o P2 AR X PR s (1 JR R AT RS, TESIARIN B, BEE = rafd AR, VA% T
B, AT LEANURMEE, FIEANUR S EZREI . BRI B LS, BE A RS A 1
K, MRICIRAK S & AEA8 22, WAEYIESIRES, FEEY S MEEMELIAE, REAENRSEZST®
f[22].
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Table 3. Nutrient characteristics of soil in plantations with different growing ages
= 3. NEIMEE A TR HIB AR D51

RS (FF) AHLFE (kg ™) 2%(9-kg ™) 4:H(g-kg ™) 4:40(g-kg ™)
PPN 34.12+052a 276 +0.01la 0.72+0.23a 12.55+0.08 a
BRNEYN 36.28+0.32a 271+0.02a 0.96 +0.06 a 11.58 +0.69 a
Bk I 4514 +0.51b 3.14+0.06 b 0.82+0.16a 9.68+0.85b
LR 41.41+046¢ 2.81+0.03¢ 0.79+0.05a 11.80+051¢

e AT RACRAFRMDAE p<0.05 K P EZEFREE.,

T34 N SRR R B S H UL 25 RN B A N S EERARE, 1Tk L5
AN SRR, ERAMGES N SEIEG N AR BSR4 N el g E AR A K, T
VAW Z, FOCRAWM RGN, ARG, L84 N SEA TR, maeR AN THREEY
OB AR TS . 34 P & RAE 0.72 g-kg ~0.96 g-kg " 2 [A], RIS EN BE 4 P & RASUANH B (p >
0.05), 44 K & BRI IR E AR FE T HE IR, 4 K & RRAR R 80 2 2080 5 1
k. LA B A K SRS, 20 LYK, T MR R 28.28%, 16.40%71 17.96%.
4 K E R A B AR, I8 K R EZRIE T B .

3.4, A[EIFFEEFA I - SRR S HIE

T N FEIT MR B S 2R A (F 4), BRIR, S0 Ak 5 i AR, I bR 2 [ AE A B3 2
(p>0.05). &I Bt I AL P 7E 17.79 mg-kg '~21.96 mg-kg ™' Z [d], &bkl B B 4 & B AR A &
%(p>0.05). LHEE K SRR BUS A BTN, I SRR BRI R K BB T A R
Wk, BAFEZEREE(p <0.05).

Table 4. Available nutrient characteristics of soil in plantations with different growing ages
= 4. NEIMEE A TR HIBIRW TR 7 FiE

MBS (FF) IKAEE(mg-kg™) TR (mg-kg ™) A4 (mg-kg ™)
FYYAN 174+0.01a 20.72+0.43a 468.55 + 0.08 a
BAVEZIN 140+ 0.02) a 21.96 +0.32a 47228 +0.46 a
AR 124 +0.06 a 19.82+0.15a 483.34+0.75b
J AR 112+0.03b 17.79+0.74 a 478.73+0.31b

T AFTFEHCRAFMKSAE p<0.05 K EEFEE,

IRAR N LE PRI B W8 10 JBL IR, T A6 2 Ak AR VA D BT R B AL W T R S [0 R 3,
SE MR KA N AT 57 R A o 8 K A B B BRI (O3 I B0, T A K 52 E e WUR (1 5%
W, BRI BAPR I B HUR (AR S BT K R 63F, A6 L bk 2 .
4, g5ig

N MR 70 - A R B e A, S AN PR AT F S A B, 30T 3P R B b b B 1 A B
N T bR A SRR, S e M W B B AR B B 2 b TR sA . T SRR B SR 1 A i R )
EE T YIS AT AR(p < 0.05). SENRAA IR MRA L, ST BAMRAS Bk R 1 B T 32.14% 1 19.35%, %
PRI AN T 46.42%F1 59.00% . ~HHEAT ML S e BRI 118 0 22 200 384 0 oRk /> (A 3 o 4 5 PP IS I B
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AR S EEFAR. ERWEIA G ER S, ZRAMNM B ERA . 1548 N & ERAE
ARk A S HUTARARL, Ti4s P BEARES I AN B R . 4 K & S BE RS 38 n 2 56 98/ Ji5 39 n
B, IR B e K SR RAC, g dk, i ARR RIS 28.28%, 16.40% 71 17.96%.
KR N FE L P ARG I 0RO B2 o AL K S AR I B A BTSN, T HROR R AR I
K F R R | T A AR AR AR

ZE&UWH
VT BRI K 2 v e i R FE AR IR 55 9 4 T0T 9% 46 95 ) (2020N Y BO6)
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