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Different lowercase letters indicate significant difference
between different soil layers at the same forest age (P <<
0. 05) ,different uppercase letters indicate significant difference
between different forest ages in the same soil layer (P<C0. 05)

1 R RIARIE T R A N bk 4 3 45 1 A4k

Fig. 1 The changes of soil bulk density of Pinus masso-
niana plantation at different ages
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Fig. 2 The changes of soil porosity of Pinus massoniana

plantation at different ages
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soniana plantation at different ages
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Table 2 The soil permeability

LR SEN
Initial infiltration
rate (mm * min ")

Stable infiltration

Fais e [l
Steady infiltration
time (min)

Mo R
Stand types Soil layer(cm) rate (mm » min~ 1)

i B Young forest 0~20 1.524+1.26 1.1740.97 46, 78436. 37
20~40 2.69+£3.73 1.80+2. 12 56.78462.91
40~60 1.2842.29 0.93+1.53 53.22419. 31
YI{H Average 1.83+2. 60 1.30+1.59 52.26441.92
i A Middle forest 0~20 4.04+5.37 2.81+4.21 29.88+37.00
20~40 4.5247.85 2.6643. 64 36.00433. 50
40~60 3.06+2.80 2.13+2.26 45, 33444, 56
) Average 3.8745.54 2.5343.31 37.07437.68
K Mature forest 0~20 4.97+4. 84 3.55+3.59 19.20+£15. 30
20~40 3.32+3.11 2.6742.67 18.86+16.79
40~60 4,1349.25 2.49+5. 64 83.67448.72
YJ{H Average 4.14+5. 88 2.90+3. 82 40.58+42. 86
MK Overripe forest 0~20 30.40£29. 94 22.45+18. 35 10.1144.63
20~40 22.59429.18 17.75+23. 35 16.56+23.95
40~60 15.59+17.48 8.95+6.56 12.72+5.59
Y Average 22.86425.74 16.38+£17.55 13.13+13.59
x3 TEEZBEUHSYEERMNEXXER
Table 3 Correlation between soil permeability and physical properties
1t = 1ty N s N
. Moisture - hold Capillary capac . : Non-capillary Capillary .
Index Bulk density . . ) Field capacity . ) Total porosity
ing capacity ity porosity porosity
B
Initial infiltra- —0.543" " 0.447" " 0.136 —0.068 0.589" " —0.422" " —0.08
tion rate
Stable infiltra- —0.569" " 0.421"" 0.102 —0.098 0.577"" —0.478"" —0.16
tion rate

Note: * * P <C0.01

SR B R A N bR 53 5 L Bt 32 Bl AR 1 1) 78
o5 A B S, X5 Al B E T AR A
W2 AL B | L B b A 1 1 I

SRR K RE T B AP R
T HER R T K IR SR Y B R R LR RE
FRIDIE 95 L2 52 i ) b R AR B RN L A — RE W R 4R 1

Jo K5 s/ B AR B 23 B AR A I B
FEI/ N 3G B e U B AL B R B AR Y B K
BRI B S B RAE B A ST T bR S Rk
HZE AR I T K5 8 L REA RO i M R AR W
fEHEK PR TR

B PR 1 384 1, D R A N bR e S A AR K i
TR SR B K S IR 1 R TR Y
BTN L X5 T BT A R — 8, 0~20
cm RJZE LRI K R B KR | AR K R
Fob AR A BIR 114 58 i 7 s TR T RE A R R AT O
T R AR AL TR S R A8 T
Il AR AR R AR X 3R R R i 3 5 L U V5 ) o)
i B M IR B o B A SRR 85 W o A2 e 0 5K R
YL 20~60 om RJZ A HEREAR I 1 K 1 4
Rk BAT KR | T [R5 K 2 e ok, Ul IR =

T BB L WK AT LSS 08 A L e A7 8 E
Pl 78 D Ml T AR AL T A A At R A O A AT D
AR TR T R AN N MR - 18 i B AR
e 19 39 32 O U T b MK TR SR BiE D B D
Tho BEFE LEWERSE NG BEA TN X S T
MR ASR —BL FE AR SRR HEY
Lo U A 0y A5 ok b 8 140 5 o) I )2 R BE 14 A % i i 5
AR, TEBENS HIEAE BEARELEEEN
FHOC SR AR AR B A FL B B 12 38 IR A OG 1
5B RRKCRE )RR R B R AL B R A OB
VO] Al B AL B I AR OK S I
RE /K SO T S REA N E AL R KR

4 Z5ie

SRTI S L BEE MR B3, SR AN N TR £



278 & 5 W3k < http: //gxkx. ijournal. cn/gxkx/ch

BUcERFEHEN . BTRZLEEAN T
AR R PRV A R R S b TR IRE, B LA B
RIS 3G KR 2+ R RO B W K. A 5L
X JE A AN [ AR U 1) b S 3R BT R AT T AR DG ST
BRG]+ 39 o i i AR 0 WL BRI A 5 i — 2D i F
FERVT

Bt

BB TAFA R FIN R LT oy &
By AR BT R S A A F R AFIT R IR R R
MK P,

&% ik

[1] WANG Y Q.SHAO M A. Spatial variability of soil
physical properties in a region of the Loess Plateau of
PR China subject to wind and water erosion [J]. Land
Degradation and Development,2013,4(3):296-304.

[2]  BRATHM, TR B . 770 A 7] L 3t R J7 =08 L 9% 14 5
ML), A AR BT IR, 2006,21(6) : 965-972.

[3] M. TG s Ol . 55, 2 T 538 b e OR[N T4
PR A K 4 g AE X T Bk [T 0. AR A AR, 2011, 31
(11) :3060-3068.

(4] Em# e, ERR S &7 - XIE P A 20 45
J ML bR 3t 1 457 K A O L] db st Aol R 2 % 4, 2015,
37(5) :88-95.

[5] GAIROLA S U,SONI P. Role of soil physical properties
in ecological succession of restored mine land — A case
study [J]. International Journal of Environmental Sci-
ences,2010,1(4) :475-480.

(6] Ea. Ao L3y Bt B2 m AL A AT 52 [T, e o7 il
2:,2014(10) : 172-174.

(7] HE4E FMOKSCFEIMIL AL st b E Aol L Rt 1993.

(8] A&J/E. - uewy Mk BT 5 42 AR AE K RFFT LM/ /B
. N LAk 0 B AT, dbat. & E R WA,
1992. 140-147.

(o] [ Al Jo 2R b VR AT B ). 58 b vk 4 ) 2R obK o TS

Lo BRARBEIOIRBLLT . Aol BE I8 4 B, 20101 < 1-8.

KELCEBS R RN SR F SO
PGl ,2017(4) 1 19-20.

AT T 2. RN N TR S AR S B[] ], %8
R FF2£,2009,37(7):2968-2971.
TMRE, 59 LA R AR AR ES B R A N AR
WA A B A E R AR LT ). MOl B2 05T, 2017, 30
(6): 954-960.

(10]

[11]

(12]

(13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

[23]

(24]

[25]

[26]

[27]

[28]

[29]

INHE 22 DU, Tk AL AR X Ih R R N TR K IR TR 55 R
FIR R B FE]]. P K £ A, 2018(7) 1 22-24,

W 7R R AT L S T O 40 HE X P T M D RS
N CAR IR W v v B 4 vl 2 e e [T ). AR 3R
B4R ,2014,23(3) ; 415-422.

KRG HIL R, TR A5, 7T B AR AR b R
WA S AL B T s A AT 7T AR A
2,2016,45(4) ; 377-380.

KT A Bk b e L AR iR LML dE e
FE MOl S iR A, 1986.

B AR Sy e N B A MO AT M A
HEAY AT IR LS. bt b b o R AL , 1999.
U FAE. T RS KSR () 388 B B b 48 31 Ak M 5T 1)
AT, AR BE 2431, 2005,25(2) 1 121-124,
BRI, B E K. AN AR D B N TR 2 155
FRAE /3 Hr [T ], Aol % IR A 11, 2014(3) . 101-104,121.
T2 B INGEAE , BR AR TR HOR /N L B AR V5 S A
TR & & By B A 398 38 A0 i AR AT Mol B 2=
WF5E,2012,25(3) :294-301.

TG E IR TS S R R AR T R A N TR
KERFERELT]. K AR FE 24, 2013, 27(5) : 23-27,
31.

JEENTEE S 3 T N N 2= ' 7 NU NS N B = 4
BB A0FAE S AR E MRS [T ). K R B2 4Rk
2017,31(6) :183-188.

HAERER RIS, R RO AL BT AL X 4 F i ARRS 95
Y T 3R SO R L)), K AR FE I 5T, 2017, 24 (4)
304-310.

MRk A, B 5K SOME , 55 S [R) A1 A8 B R 1 LU BR AR
MEEB B K E R FEPF5,2019,26(1): 113~
117.

HRAR  XIB A BT SRS ARCRAR T S MO B B AR R
X LK oy B W BE BRA s o [T, AR A B AE R
2009,18(2) :638-642.

TSR TRV P VT AR R I A MO ] B bR
TR E R TR SRR BRI
#,2012,18(19) :95-96, 34.

227 A, Ak, A5 SR L M AS [ 35 67 Ik A AR -
AR SCRENE [T ] T AL MR BT, 2016,31(1) < 8-12.
RSPy, 3 /N [ NP = e NS N nt 1.7 B
PERAFFEL)]. 1 58,2014,46(3) :512-517.

EREER . &ZR, I W E AR EERETE
ik g w VST ). K R FERFSE . 2015,22(2) .
41-46.

ML



T"AER%,2019 £,26 &, 5% 2 #§ Guangxi Sciences,2019,Vol.26 No.2

FEWNE FRFRMEDERA TR TEKS-MEER

Soil Water-Physical Properties of Pinus massoniana Plantation
at Different Ages

QIN Jiashuang',LI Mingjin®,SONG Zunrong', LING Tianwang’ . MA Jiangming',
YANG Zhangqi’, YAN Peidong® ,JIAN Rui' , LU Shaohao®

(1. Key Laboratory of Ecology of Rare and Endangered Species and Environmental Protection, Ministry of Education, Guilin,
Guangxi, 541006 ,China; 2. Zhenlong Forest Farm, Hengxian, Guangxi,530327,China; 3. Guangxi Academy of Forestry Sciences,
Nanning » Guangxi, 530002, China)

Abstract: This study took the Zhenlong State-owned Forest Farm of Pinus massoniana forest in Guangxi
Province as the researched object and aimed to provide a scientific theoretical basis for the rational manage-
ment of the P. massoniana forest. The soil physical properties of P. massoniana forest under different plant-
ing years were studied by the method of cutting ring. The results showed that the soil bulk density of P.
massoniana plantation decreased with the increase of forest age, while the moisture-holding capacity, soil
capillary capacity and soil permeability increased with the increase of forest age. The soil bulk density in-
creased with the depth of the soil layer. On the contrary, the soil porosity, soil-water capacity and the soil
penetration rate decreased with the depth of the soil layer. In general, the P.massoniana plantation promo-
ted soil improvement with the increase of forest age, and the surface soil was in a good state, and the im-
provement effect of deep soil gradually increased.

Key words: Pinus massoniana plantation, soil bulk density, soil porosity, soil-water capacity, soil permea-

bility
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