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Analysis of Physical and Chemical Properties of the Soil in the Artificial Forest on the
Southern Edge of Horgin Sandy Land

ZHAO Mengdi',ZHAO Pengwu'*>", LIU Xiaobin®, CAO Lichun’, YUE Yongjie""
(1. College of Forestry, Inner Mongolia Agricultural University , Hohhot 010019, China;
2. National Positioning Observation and Research Station of Forest Ecosystem in Saithanwula , Inner Mongolia, Chifeng

025150, China)

Abstract: To understand the impact of degraded forest transformation on soil physical and chemical properties, a study was conduct-
ed on degraded poplar plantations at the southern edge of the Horqin Sandy Land in Aohan Banner. Four experimental treatments
were set up, i. e. , three mixed-planting transformation models (PE: Pinus sylvestris var. mongolica and Prunus persica, PU: Picea
asperata and Caragana microphylla, and PP: Pinus sylvestris var. mongolica and Populus) , and a control (CK) without transforma-
tion. The study investigated and analyzed the effects of the transformation of degraded poplar plantations in the Horqin Sandy Land
on soil physical and chemical properties. The results showed that the PE and PU transformation models had a significant impact on
soil physical and chemical properties compared to the PP model (P<0.05). At different soil depths, the soil bulk density of the PE
and PU groups was significantly lower than that of the CK group (P<0. 05),while the soil porosity and soil moisture content of the PE
and PU groups were significantly higher than those of the CK group (P<0. 05). With the increase in soil depth, the trend of soil nitro-
gen content decline in the three mixed-planting transformation models tended to level off. The alkali-hydrolyzable nitrogen content of
the PP group was significantly higher than that of the CK group at different soil depths (P<0.05). The total carbon content of the PE
and PU groups was higher than that of the CK group, and the total carbon content of the PE group was the highest at 40~60 cm. Soil
pH and available phosphorus content were not significantly affected by the four treatments (P>0.05). With the increase in soil
depth, the soil organic matter content of all four treatments showed a decreasing trend, except for the 0~10 cm soil layer where there
was no significant difference in soil organic matter content among the groups (P>0.05) , the soil organic matter content of the PE,
PU, and PP groups was higher than that of the CK group in other soil layers. The research results are of great significance for soil
management in forest ecosystems and the restoration of degraded vegetation.

Key words : Horqin sandy land ; Artificial forest; Degradation ; Transformation; Soil physical and chemical properties

FERID TS 2 3 G 7 OB AR BOSE R X, 22 XU RN =00 ™ 25 A 16 Sl 2 i), BB 4F AR 2
Je EALT R TR E ST X, TR TR BB A T RIZVE ML, v A R AT AR 5

W B #7:2025-10-28
HETH A5 11 ul—ﬂﬁfrwaﬁﬁ(zozmmom -01); M52 |H(ﬁ“l—ﬁﬁmﬁill—\ﬂ*ﬁﬁlk%ﬁmﬁ(BRZSIOOS) .
BB B B (1999—) 2 BB £ AR &% E ¢, E-mail : 19969011809@163. com; * A3 {i F# , BXM (1981—), 5, Wi+, i
%%%\LW E%U\%ﬁﬂ‘ij‘kﬂﬁmuéﬁfﬁﬁ’]Mi , E-mail : zhaopengwu12@163. com; 5‘37]<7K(1976*) Bt 1z, Igy\$ﬁ7ﬂiﬁij§?ﬁﬁ
%%, E-mail : wolongyue@126. com



18 WOSE T Rl R el O R OB )

2026 4

Bt N TR AR S R GUR AL ™ H S B TR
TR A IR AL N TR, S7 B 2R 1R 22 bR O3 A 77 17K e
R, X AR 25 R G RERE WA A T EE S, W B
BN THES ARG RN EES . LR
A S R G T BB , R AR PR T A
ARG BRI AR s i bk 23 B4 RREAR
B SRR AR PR GE R ) A KR RE B A
HATKEEAE ™, RENS o fa s b LA B TSI AH B
VR HIFIRILBE K2 8] 47 AR AR AL | 4 vy L S HE g 25 A3t
B AR T 52 T RIX, ORI R
Mo A2 R GRS R W) I RE R S A A 0 5C
BEIRY 2 W 29 A W o0 A 5 Bl A5 A2 1k Y BRI
T MO K Oy KRG i RE ) 2 E
S PR o ) B R MOR AR R et R
R L, B B S RPN N R A &
ARG A IR AL IR SCRE X/ NIL B 1 18 e 44
FEHBAIF TR, B i A X S T AR T LB
JE 5 AR S R AR O , B FL B S RO A
FRRCNE . BRIGESF TSR, e B i
ANE K R R AR MR BUAT AR R
Wi, 34055 AR R ) T ) IR A8 A AR A AT AE
RIS A RIPPAY 13 B (0 SC B AR
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1.1 MARXHR

PN S8t BCDUREEA T 2R e T 2R R RS, AR VR AL
WiZs SR N TRVRID Y M 2 o H B AR BRA
F41°42'-42°02'N . 119°30' 120 53'E, & 14 iy 34
e e AR UK EE 222 600~800 m, K iR
AN A v TR W VSN ik S T R
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Table 1 Basic Information of Research Plots

o ‘ N N X R /em
PR AR AL %, B FERE /M AR RE/m P em
K74 it
A 2.07 0.82 6.32 75.32 77.49
PE 120°22'47"E,42°30' 29" N
1Rk 1.37 0. 69 5.20 80. 50 78. 39
Py 1. 60 0.19 5.41 87. 69 94.97
PU 120°22"43"E,42°30"33"N
KR 1.79 0.97 4.65 113. 13 116. 31
T 8.79 1.77 16. 47 152.20 168. 09
PP 120°16'17"E,42°42' 28" N
LR N 3.69 1.59 8.31 202.70 199. 03
CK SEX A RTLIRAN 119°59'21"E,42°43"59"N 8.62 1.96 24.11 324. 81 360. 65

1.2.2 XEHBRELW
TEAERE D NV X A 2RI E 3 SR AR A B
KRS FE K 0~10 em . 10~20 em . 20~40 cm .

40~60 cm 4 )2 R4 IR, OB Rl —FE L [Rl— 2k
A - BEARE SR AT R 5y - BERE , SR DU ik B
Hodr 14y 5 [l ik AR R 100 em? BOFR T 43 )2 R AE IR
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1.2.4 FHKFELE

B Ab B R B Microsoft Excel 2010 3E47#) 45 %%
PHATTAE, I ] SPSS 22. 0 3 44 % $ 4 E A7 B ) &
J7 25453 H (ANOVA) .

2 BRE5SH
2.1 TEYBEURSH
2.1.1 2EFZFTEATNR

AN [ a0 Ak A b, T M o Al 2R AN 2 B
Ro HJEEEE 0~10 em, CK HI PE 20 + 35 L&)
T PUMIPP 4 (P<0.05),PU 4 + 3% (H &M% ; +
JZIRIE 10~20 ¢m F120~40 cm, CK Fl PP 4 + HE %5
B35 T PEFI PU 4 (P<0. 05) ; 1 )2 20~40 cm,
+ IR E NSRRI S PPL.CK .PE fIPU4 , H A
[i) &b 38 75 H 2% S i % (P<0. 05) . CK 1 PU 4H + 4
2 PR R TR EE G I REAIG; 12U B 40~60 em,
A LT H AR (P<0. 05) ; PU 4L LSS
HTE 40~60 em F I, B A8 T HAR A (P<0.05) ;
PP +IEA T R IE LTHE TS, -2 IRE
20~40 cm & 3 = T H AR 2H (P<0. 05) ; PE Fl PU 4
TEAR] - Z T 7 &L T CK(P<0.05) .
2.1.2 HEILMEEH T

AN [ A HEAE M 9 LB RS A A4l R an 5k
3N 0~10 em 245 40 4 38 SFL BRI 0 B 3%
PE2 5 (P=0. 05) ; 1 JZ2IRE 10~20 em, PE AT PU 41 7L
B I 25 KT PP AT CK 41 (P<0. 05) 54 /> Ab 3 - 1
AL Bt R B TR 2 (R 15 I Y5 T 8 2 v 2% 5 (P=0. 05) ;
PE 1 PU 4 #E AN [R) 4 2 0R B B FLBRUEE = 1 CK 41,

AN TR) 52 56 b B b 4 58 B A5 LR B o B 45 AR
W4, AR AFE )2 HIEEELHREY
AAFAE T E 25 (P=>0.05) . 14h, CK LK PE 41
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Table 2 Vertical variation in soil bulk density in forest stands under different experimental treatments

Hfigrom™
VR /em CK PE PU PP
0~10 1.42+0. 03Aa 1. 38+0. 05Aa 1.23+0. 03Ca 1. 29+0. 03Bc
10~20 1. 4120. 03Aa 1.2320. 01Bb 1.22+0. 02Ba 1. 43+0. 01Ab
20~40 1. 41%0. 01Ba 1. 2620. 01Cb 1. 1820. 06Da 1. 48+0. 02Aa
40~60 1. 27+0. 04Ab 1. 1320. 04Bc 1. 07+0. 01Cb 1. 28+0. 01Ac

EARAKXBEFHFREARN—LERRALHEZNEZFRE(P<0.05), RANEFHRER—LBERRLEZ M E2F 2 H(P<0.05),

®3 ARKELAEKRS TESABEEETL

Table 3 Vertical variation in soil total porosity in forest stands under different experimental treatments

TR /em CK PE PU PP
0~10 0.44+0.01Aa 0. 47+0. 02Aa 0. 460. 01Aa 0. 46+0. 02Aa
10~20 0. 42+0. 01ABa 0. 4620. 05Aa 0. 4520. 02ABa 0. 4020. 02Ba
20~40 0. 4120. 03Aa 0. 4320. 04Aa 0. 42+0. 01Aa 0.38+0. 01Aa
40~60 0. 42+0. 03Aa 0. 46+0. 02Aa 0. 45+0. 04Aa 0.41+0. 01Aa

EARARAKREFEREARA—LERRAEZE £ 57385 (P<0.05), RE NG FHRER — AL RRE £ EZ 1 2573 2% (P<0.05),

TIHEEELBEEREE 2R, ¥R RN BELBERK,
R 2 2 (P>0.05) ; PPALFE L2 0~10 cm B 4138

F4 FEAELERS TEEEFREEETL

Table 4 Vertical variation in soil capillary porosity in forest stands under different experimental treatments

I /em CK PE PU pp
0~10 0.410. 01Aa 0.43£0. 01Aa 0. 42+0. 02Aa 0. 44+0. 03Aa
10~20 0. 40+0. 02Aa 0. 41£0. 04Aa 0. 39+0. 03Aab 0. 38+0. 03Ab
20~40 0.39+0. 03Aa 0. 38+0. 04Aa 0.37£0. 01Ab 0.36+0. 01Ab
40~60 0. 40+0. 02Aa 0.42+0. 01Aa 0. 41+0. 03Aab 0.38+0. 01Ab

EARRAKXEFEHEREAR—LERRFIARZZE £ 573 2% (P<0.05), RE NG FEHRAR — A RR £ EZ 1 £ 53 2% (P<0.05),

ANFEHA S A B s 3R ARZ R AEBE LB W, PE M PU ¢ 38 E B A FLIRE B 3 = T X I8
FEA AT aE AN s pion , +)2E 0~10 em, £3EE 41 CK(P<0. 05) ; PP A1 CK 2H 3 AE A LB E L i
EELBEH TR EFEZR(P=0.05) ; fEAR T2 FEZEF(P0.05),

*5 ARARKAEHSTEFESAREEETH

Table 5 Vertical variation in soil non-capillary porosity in forest stands under different experimental treatments

R /em CK PE PU pp
0~10 0. 0320. 01Aa 0. 0420. 02Aa 0. 0320. 02Aa 0.0320. 01Aa
10~20 0. 02+0. 00Aab 0. 0520. 01Aa 0. 0620. 04Aa 0. 020. 00Aa
20~40 0. 02+0. 01Bb 0. 04+0. 01Aa 0. 05+0. 01Aa 0. 02+0. 01Ba
40~60 0. 0320. 01ABab 0. 0520. 02Aa 0. 0420. 01ABa 0. 02%0. 01Ba

EARRAREFERARN —LERRAEZE £2FR2F(P<0.05), R DB FERAR —LERR L EZHE £F 23 (P<0.05),

2.1.3 EEASKREEFALK P A M d5 R R K R B )2 TR O S 2 B S R
AN RS b B AN [R] + 2 B RAK T (RS s g ka3 s 76 R R 2 TR, PE 5 PU 2 43

gERINE 6o i, H)Z2WE0~10 em,PUMPPA+ A E K8 25T CK4L(P<0. 05).

e f KR K B3 5 T CK41(P<0. 05) 54 MR E 4k AN TR A B b - 58 S5 /INRE K 0 B 45 AR
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Table 6 Vertical variation in soil maximum water holding capacity in forest stands under different experimental treatments

R /em CK PE PU PP
0~10 31. 190. 64Bab 34.05+2. 72ABb 37.40+1. 87Aab 36. 01x1. 76Aa
10~20 30. 04+1. 22Bab 37.17+3. 51Aab 37.22+1.27Aab 27.89+1. 82Bc
20~40 28.79+1. 87Bb 33.90+2. 65Ab 35.43+2. 36Ab 25.72+0. 48Bc
40~60 33.22+3. 58Ba 41.07+3. 02Aa 42.25+4.27Aa 31. 86+0. 93Bb

EARARKREFHERERA—LERFARZE ZF B H(P<0.05), RENE FHRER — L RRE L EZ £ 57 8% (P<0.05),

mE 7R, +)20~10 em, PP 2H 38 /N K B
B 2 55 T CK 41 (P<0. 05) ; 7F 10~20 cm, PE 41 - 4
Fe/INER KRB B T CK 41 (P<0. 05) 5 7F 20~40 c¢m,

TE 40~60 cm, PE \PU 41 + 3 e /N /K i g 25 & T PP
1 CK 4 (P<0.05) ; ZTEAN[R] + 2R, PU ZH 1 1 458
/MK R T CK 4.

PP 41 + 3 5 /N F K 2 B AR T HAb 4 (P<0. 05) .

RT AREAELEKRS TES/NFAKEEETL

Table 7 Vertical variation in soil minimum water holding capacity in forest stands under different experimental treatments

A %
T /em CK PE PU PP
0~10 27.05+0. 69Ba 27. 47+1. 66ABb 30. 36+1. 89ABab 31.00+2. 65Aa
10~20 25.170. 75BCa 29.77+3. 35Aab 28. 13+0. 40ABb 23.50+2. 62Cc
20~40 25.99+2. 12Aa 25.95+2. 23Ab 27.09+1. 70Ab 22.28+0. 79Bc
40~60 28.24+2. 37ABa 32.16+1. 61Aa 32.94+3. 99Aa 27.31+0. 32Bb
EARKREFEREAR —LERRALRZNE £ FBE(P<0.05), RE DG FHERER—LLRR L EZN £ F 2% (P<0.05),

A+ )R BEE KRS R mES R + AKEWEET CKAH(P<0.05) ; 7EA R+ 2%, PE
JZ0~10 em,PU. PP HIETE /K EH B AT CK  FPU4 HHEREH/KE B & KT CK41(P<0.05).
41 (P<0. 05) ;7F 10~20 cm B, PE 1 PU 41 + 2 B 4545

RS FREAEAEKRS TIEEEFKEEETL

Table 8 Vertical variation in soil capillary water holding capacity in forest stands under different experimental treatments

B %
TR /em CK PE PU PP
0~10 29. 09+0. 59Ba 31.26%1. 52ABb 34. 54+2. 03Aab 33.85+2. 19Aa
10~20 28.29+1. 48BCa 33. 42+3. 39Aab 32.3422. 18ABb 26. 35%2. 02Cc
20~40 27.72+2. 29ABa 30. 54+2. 82Ab 31.38x1. 85Ab 24. 37+0. 56Bc
40~60 31.2122.90Ba 36. 78=1. 28Aa 38.3023. 46Aa 30. 00=0. 99Bb

EARRAKEFHEREARN—LERRIARZE £ 573 2% (P<0.05), RE DB FEHRAR — A RR £ EZ 1 £ 53 2% (P<0.05),

2.2 TEKFEMERSH 38 0, CK 41AH%F PE . PU il PP 4 + 3/ & &

2,21 XEARASETEATR B 5 R Pt (P<0. 05) ; TEAN TR + 2, PE . PU
THOPIEOCE R ERICHEICE, 28 MpPA LA RSB 25 T CK4L(P<0.05) , H:

T e RIER A RE G RSN, B LIEER P PEMCKAEARN T ERELAS RN LR

MANEZES ., ARRKEAHEHIESR S L IR (P<0.05),

RNz 9 frn . L2 EE 0~10 em, PE 2 + 15 ool firp 260 S ke - 438 1) {3t ZRCRE 07 , RS YA S Bt

ARG EVITE T CKAH(P<0.05), Mg HHERE B HIEAROMNEN . 4080 A A [F] 42 5%
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Table 9 Vertical variation in soil total nitrogen content in forest stands under different experimental treatments

Hf:g-kg!
R /em CK PE PU PP
0~10 0. 62+0. 02Ba 0. 68+0. 04Aa 0. 64+0. 01ABa 0. 6620. 02ABa
10~20 0. 4620. 06Ch 0. 62+0. 01Ab 0. 5120. 02BCh 0. 57+0. 02ABb
20~40 0. 3120. 02Cc 0. 5320. 03Ac 0. 4720. 02Bc 0. 5420. 01Ac
40~60 0. 29+0. 05Bc 0. 48+0. 02Ad 0.42+0. 01Ac 0. 4520. 04Ad

A ARARKREFERER —LERFAEZEZFEF(P.05), READBFERER—LERF L EZZF L H(P<0.05),

FEBRAR R S AT AR 10 R . )2 0~10 em,
PP 21+ HE A A & B = T CK 41 (P<0.05)
PE. PU 41 + HE i i A & &2 W 3 I8 F CK 41 (P<
0.05). PEAITEAN[R & 2T 22 5 8 3% (P<0. 05),

AT i85 18 A ARA 7] e s A 2% £ 48 )2 e sl AT AR oK
ARBCE XA L, AW+ 2 PP A bR A &
HREETF CKY41(P<0.05),

F10 ARIKBAERS LEEBEREETL

Table 10 Vertical variation in soil alkali-hydrolyzable nitrogen content in forest stands under different

experimental treatments AT mg kgt
I lem CK PE PU PP
0~10 43.92+1. 17Ba 32.44+0. 98Ca 33.03+1. 68Ca 47.81+0. 59Aa
10~20 16. 17+0. 53Cc 26.37+1.26Bb 28. 16+2. 81Bhc 31.67+1.97Ab
20~40 25.66+1. 72Bb 21.40+1. 37Cc 30.45+2. 03Aab 32.62+1.97Ab
40~60 18. 16+1. 36Bc 17.35+1.97Bd 25.02+0. 48Ac 20. 06+1. 52Bc¢

EARKBFHERER —LERFAIEZ N £ F T F(P<0.05), RAANE FHREF —4 3 RE L EZ R £F 2 F(P<0.05),

2.2.2 rEABLETEATA 40~60 cm , PE 21 4>k & & i 2 = T PU PP Fll CK 41

AN [ 6 A P - 48 4 i B i M A SR Ak 11
fiis . )2 0~10 em, PP 2 3 b 25k &
FALT CK41(P<0.05) 5 1 )2 IR E 40~60 cm, PE Fl
PP 21 1 5 A i it il 2 5 T CK ORI PU 41 (P<0. 05),
HCK5PU4L T #E M2 5 (P=0.05), +2HEE

(P<0.05), H PE 4 2 fik & 5 7F )2 40~60 cm iz Ko
PE 21 4 38 4t 5 1 i J2 VR B A 35 3 in 1
#F(P<0.05) , 17 PP 41 5 8 HY S B A S 38 m i) #
P TEAE 2R, PE I PU 4 4bi & i 1 T
CK4.

F11 ARXBLERSTESHREEEETH
Table 11 Vertical variation in soil total carbon content in forest stands under different experimental treatments
B g-kg!

R /em CK PE PU PP

0~10 8. 08+0. 45ABa 9.54+1. 14Ab 8.64+1. 15ABa 7.32+0. 88Bab

10~20 6. 16+0. 90Bb 10. 20+0. 96Ab 6. 65+0. 42Bab 6. 83+0. 27Bb

20~40 5. 64+0. 48Bb 11. 17+0. 35Ab 6.27+0. 49Bb 7.10+1. 55Bb

40~60 5. 14+0. 66Ch 15. 20+0. 69Aa 5.31+0. 38Ch 9.36+1.31Ba

EARAKRBEFHFREARN—LERRALHEZ M EZFRH(P<0.05), RRANEFHRER—LERE L EZ M ZF 2 (P<0.05),

2,23 LRABRELFTEATN

WL B A R AT AR s LR 2 —,
TEAEYI IR EUL T A UM RE & e b &
P B S AE R B T AR
Kb P+ SRR T AR IR 1208 . BEE LR

TREESE N, PE PU 1 PP 41 1) 4 B &5 i 52 I S RAIR 1Y)
#F(P<0.05) . FEANFE L ZRET 44~ 4b P+ 1
WS TOI R 22 5 (P>0.05) .

AN [R) i Ak 3 - AT 2l A3 A 4 R a3k 13
o TR A B A A R BE A [R] 2 R
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Table 12 Vertical variation in soil total phosphorus content in forest stands under different experimental treatments

Hf:gokg!
TREE /em CK PE PU PP
0~10 0. 18+0. 01Ca 0. 20+0. 00Ba 0.22+0. 01Aa 0.23+0. 01Aa
10~20 0. 16+0. 00Ca 0. 19+0. 01Bb 0.21+0. 01Ab 0. 20+0. 00Ab
20~40 0. 1620. 01Ba 0. 18+0. 01Ab 0. 1920. 01Ac 0. 1920. 00Ac
40~60 0. 1620. 00Ba 0. 1720. 00Ac 0. 1720. 00Ad 0. 1720. 00Ad

EARKBFHERER — L ERFAIEZ N £ F F 3 (P<0.05), RA AN B FERER —4 2 RE L EZ R £F 2 FH(P<0.05),

Jin BB SRR S T S, 7E 12 10~20 cm
F120~40 cm [}, PE . PU F1 PP 41 + 58 45 0w 7 12 34

I 2 e CK 41(P<0. 05) .

*13 ARRBAAEKRS TEEUHEEEETWL

Table 13 Vertical variation in soil available phosphorus content in forest stands under different

experimental treatments P mg kg
W em CK PE PU PP
0~10 2.32+0. 25Ba 2.87+0.51ABa 2.42+0. 08Ba 3.41+0. 44Aa
10~20 1. 24+0. 19Cc 2. 06+0. 25Bb 2.03+0. 17Bb 2.69+0. 39Ab
20~40 1. 40+0. 20Bbc 1.99+0. 27Ab 2.33+0. 13Aab 2.07+0. 16Ab
40~60 2. 06+0. 64Aab 2.06+0. 13Ab 2.52+0. 33Aa 2.25+0. 20Ab

EARAKXBEFHREARN—LERRALHEZ M EFRE(P<0.05), RANEFHRER—LERRLEZ M E2F 2 E(P<0.05),

2.2.4 X3 pHAEE A T

+ 35 pH {2 2% 55 4 S EAL M ARG T B A
5 R W B R A RORAT B e AR DG L BRI A
B AR Ty o AR b 3 A 18 pH (53 4G

FuF 14w, £ZRE 0~10 em, PE A PP 4L+
9 pHH B 25 T CK4H(P<0.05) ;% PU 5 CK4H
3 25 55 41 (P=0. 05) , PE PP 41 AH XF CK 41 pH
HA B& LT (P<0.05).

F14 TEABLERS TE HEEETH

Table 14 Vertical variation in soil pH in forest stands under different experimental treatments

VR fem CK PE PU PP
0~10 8.30+0. 13Ba 8.51x0. 03Aa 8.27+0. 09Bb 8. 48+0. 05Ab
10~20 8. 54+0. 28Aa 8. 56+0. 08Aa 8. 48+0. 13Aab 8. 50+0. 09Aab
20~40 8.51+0. 13Aa 8. 61+0. 09Aa 8.57+0. 15Aa 8. 6020. 05Aa
40~60 8.53+0. 17Aa 8. 58+0. 06Aa 8.70£0. 10Aa 8. 62+0. 04Aa

EARRAKREFEHEREAR—LERRFIAZZE £ 573 2% (P<0.05), REDNE FEREAR — A RR £ Z2Z 1 £ 53 2% (P<0.05),

2.2.5 XEAMRELSETEALNR

AN [R) 3 56 b B A 8 A ML 1 b 4 R
RS Fw . AP K &6 A7 1SR Z (0~
20 cm), PPAH LA LT e my o L2 KB 40~
60 cm, CK 4 A ML &2 W] AL T PE .PU F1 PP
21 (P<0.05) . Fifi - ZIREEHG N, 4 b3+ A 1L
T T P BR )2 0~10 em #5 2 + 35
AL T 3 25 R A (P=0. 05) , Hifh 122 PE
PU 1 PP 21 364 ML & 34 F CK 41,

3 SR

3.1 ifig

4 AN [ Bl i A 0 - S ) W B A
iy , A AL BE AR (PE) L = 42 AU i bk (PU ) i 58
Y b e Y R TR N TAR(CKD,
FWIR A B N bR e S 5 B, 8 U 22, AR
AR e kT S ADRLZE 4G BT B, AT AR 1 2%
Ho bR A D S B B A R
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Table 15 Vertical variation in soil organic matter content in forest stands under different experimental treatments

Hf:gokg!
W /em CK PE PU PP
0~10 11.92+0. 33Aa 11. 1320. 55Ba 11. 1720. 19Ba 12. 12+0. 14Aa
10~20 7.7422.13Bb 9.49+0. 11ABb 8. 98+0. 65ABb 10. 49+0. 32Ab
20~40 6.7620. 93Bb 8.31x0. 25Ac¢ 7.20+0. 19Bc 9.15+0. 28Ac
40~60 5. 68+0. 64Ch 7.12+0. 17ABd 6. 65+0. 14Bd 7.57+0. 42Ac
FEARKEFHERER —LERFALRLZ £ F R H(P<0.05), RE DB FEREAR —4ZRE L EZ R ZF 2 H(P<0.05),

S e 3 R S AR B AR AR KRR B b5 s Sk
FFFKBE ST AR R A KA B, +
L B R Ay i 3K R RE AR T KT R
HAEY K IREE K A K AR B B R
IIBEAR (PE) . = F2 A AR (PU) TR A 1 S LB
JFE RN KRR e 1 2 5 TR R TR (CK) .
AW, PE A1 PU 2R A2 1 B L B B A A K
FRK &Y 85T CK4l, H5 PE M PU 4LIRACH
() g8 2 T AN W AR T CK AR R0, 26 W TR A A
Sk A A 1 S B IR LB B, i $2 7 +
HERpKBE ) . CKAIAH M, B B, KA
BEIWAE SN Z IR, 330455 KR i 1K FLAR
KRB RE T3 4255 , AN FIFIRAE N TS . AS[FIFR
RS R T AR S AL 2 (R % )
A HRFFT R, X AR e B R T
HELE Y BEAHR 2R AT LR ISR 2 K A3 ek T
KA, I i — A T LK 43, koK 5 T
P SR IR —F

IR ALK (R E T - 4 0 fh 2 M o Y i L R
TR N TR (CK) 184 5 R+ e LT & 3
Bif = )23 J5E R 1 o 22 B S AR A R 3 e AR
IO Eor Wi FER N s N O SRS ap e
FoPRR, X2 PR R R A b I TR AE R 2 T AR
TOAEE , 4R T M R B A A AR I e
LA SRR T R TE Yo i R R A R T
B R R MO 4 T AE AR T
FNLBEAR(PE) . = AZ IR A AR (PU ) TR 3 SO A = Y
T G R R E S TR A TAR(CK) , A
[vi] Ab B - 398 4 W 2 B R pH G S B . AR TR
28 PR N S R B R T T SR
4305k ke gt SR N TR i i bRy 1
T, R A E R e TS AR
LA B B IE 4518 — 2, T pH E A 30wk
1) it o MR A R A 22 R AR AR e N
MR O U - A LR BRI TR o 44

NE I AR AEZS R G AR e
3.2 #ig

DEMRID VD iR A4 N TAK PE K PU 20 i
I AR 1R Ak, A A Ak R AROK GBS
1, PE J PU 4 + 3825 s AE A W] 1+ )2 IR B I 21K
F CK 41 (P<0.05) , ifii PE }2 PU 41 9 + HE LR &
IS KFERNE L EHEE R ER T CKH P
<0.05),

2) B A ZEREERG N, PE  PU 2l (1) 4 498 4 RUf1
PU M 1 -8 ML & S AR X RS € , PE S PUAL -
HE AR SR B E T CK4H(P<0.05) , CK 41 + 33
SRMA VLR &= 2R T REEE(P<0.05),

3) AN [) g s Ak 3 X = 1 pH NG A4 T
WERZW (P20.05) . WP RAHRIEHRMRAESR
SR MK E SEEEA EEE L,

Sk
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