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Abstract: [Objective] The aim of this study was to test the effectiveness of afforestation for rocky desertification in Wuling,
selected the best plant configuration restoration mode of rocky desertification area of western Hunan, China. [ Method] In Sangzhi
county, took the forest land of different restoration modes of rocky desertification in Sangzhi County as the research object, compared
the soil physiochemical properties and differences of each restoration mode, and comprehensive evaluation of soil quality of each mode.

[Result] in the study area, the soil physiochemical properties of rocky desertification forest land in different restoration modes were
significantly different. There were significant differences in soil bulk density, capillary porosity, organic matter, available P and
available K content between the five afforestation restoration modes and the control mode. There were also significant differences in
other physical and chemical indicators between some models and the control. Soil bulk density was negatively correlated with other
physiochemical indicators, indicating that the greater the soil bulk density, the lower the various nutrient contents.The soil water content,
total porosity, capillary porosity and organic matter, total N, alkali-hydrolyzable N, total P and total K content of rocky desertification
forest land were positively correlated with each other. Principal component analysis showed that the weight coefficients of bulk density,
water content, total porosity, capillary porosity, total N, total K, available K and organic matter content of rocky desertification forest
land were larger than 0.8, indicating that these indexes were the main indexes to characterize the physiochemical properties of soil in
rocky desertification forest land. The comprehensive evaluation of soil quality of each mode was comprehensively scored, and the mode
score was order as 5 coniferous+ 5 broad-leaved > 3 coniferous + 7 broad-leaved > coniferous forest > 7 coniferous + 3 broad-leaved >
broad-leaved forest > CK(barren hills and wasteland). [ Conclusion] Our results demonstrated that afforestation was beneficial to
improve the soil quality in rocky desertification area, through nearly 30 years of phytoremediation, the nutrient level of rocky
desertification soil has been significantly improved. Except that the contents of alkali-hydrolyzable N and total P were still keep a low
level, other nutrient indicators have risen to the upper-middle and above levels.

Key words: Sangzhi county; rocky desertification; restoration mode; soil physiochemical.
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WX AL TP A A A X R S B, & R B 2= g, SIS 15~17°C, i i 3
9°C, HARIESE 3°C; PP & 900~2000 =K 2 [7], JofEfl 260~330 X, HEZW, KETF. #
BXEES MRS, TIEEGRHE, KAERTE 10~30 JEoK, JFAEMEREA Egmdn, BLLAREMN T, Kb
WA FEELLL BN (Pinus massoniana) ~ MK (Cupressus funebris) « $A (Cunninghamia lanceolat
a) NE, ERZUUNE (Rubus setchuenens) - BY#%7(Rose multiflora)  {E 2= (Rhamnus leptophyll
a)~ BRILIEE (Viburnum propinquum) ERFEAR RN L, FARBEEEHEZR (Viola verecunda) « A7 (M
iscanthus floridulus) « WQIRE . (Carex pediformis) 557 WAL, AR XBE 6 MAHBERHK, & 14
KRS CK (ethisieith) , RSB NS (Imperata koenigii) ; 5 NMEMBERA, KHEMFEEE
LR AR, K, W& (Liguidambar formosana) « & (Albizia julibrissin) « Z#AK (Liriodendro
n chinense) « M (Celtis sinensis) « W3 (Castanea mollissima)  FEW (Cinnamomum bodinieri) JFk
¥k (Quercus acutissima)~ Ik (Kalopanax septemlobus) %%, 5 AMiEMAEE LI N RIRKAEMN, HEHE
H08LLE. NABEEAEAEENE 1.
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Tab.1 Basic information of different restoration modes
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Tab.2 National soil nutrient content classification standard

gisllevel
hrextre . f_I- upper . WAL extre
] f& high 7 medium ik low
. mely high middle mely low
f#rIndicator
HHR (gkgh) > 40.00 30.00~40.00 20.00~30.00 10.00~20.00 6.00~10.00 < 6.00
4N (gkgD) >2.00 1.50~2.00 1.00~1.50 0.75~1.00 0.50~0.75 <0.50
BN (mg kg >150.0 120.0~150.0 90.0~120.0 60.0~90.0 30.0~60.0 <30.0
4P (g kgD >2.00 1.50~2.00 1.00~1.50 0.75~1.00 0.50~0.75 <0.50
AP (mg kgD > 40.00 20.00~40.00 10.00~20.00 5.00~10.00 3.00~5.00 <3.00
4K (gkgD) >20.00 15.00~20.00 10.00~15.00 5.00~10.00 3.00~5.00 <3.00
WK (mg kgD > 200.0 150.0~200.0 100.0~150.0 50.0~100.0 30.0~50.0 <30.0

2 HARFE
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W B EEAEROR, A#1.516g/cm?, H R KT HARS MEME A 1K), HHEABBERA L H+
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Fig.1 Comparisons of soil physical properties of different restoration mode

F: BANHRFERTAREER, LHERTERFEFBEEES, TE. The same letter indicates no significant difference, while not having
the same letter indicates significant difference, the same below.

32 NEHEWIEERN IR F R

TESHTRY] (E2) « AEAAA RS SR SR AR AR R 22 5, st A 2 3p
HIERA 225 (E2-1) , HAhfabs WA E— g MR & 2 5. FRI0BEA HIRA¥P S B 5CKEXERA
v (E2-E) , HAMSMEMBREATIEEN. N, 2P, 2K, #HHK. AP, AACayES5CK
PR 2 2 b, b S UE R A AR AR B E R I 2P & (J2-B) , MlBRS,
FAEAA 2K, TN UK S EYAAEREER (K2- CO F) ; MSMEERAMMZEMEN. f
LB ARCaf &AM A REER (K2- AL D, G, H) .

Xt M IR b, R I UT 30 IE MAE IR R, S HE B AR LI AP TAEN AL T
BURAKCT, HAt TR 03k B rp R A BT

15 < b d b - o5 20
12 2 0.3 15
0.9 5 02 12 .
= =
Bos = 02 = 8
= = =
oz & 0.1 5 4
< <H
0.0 0.0 0
CK  10C 7C3B S5CS5E 3CTE 10B 10C 7C3B SCS5B 3CTE 10B CK 10C 7C3B 5C5B 3C7B 108
fE EiE=Rastorationmoda & E{E Restorationmods = {8 P Rastorationmods
50 d 50 300
c d
o b b b | b b z s
0 = a0 b E24:] b » b
&30 £ 30 = @iso0
E B S =
B 20 E =20 i_% izo
£ 10 5 10 I seo
=z g = g o . . L . . )
CK  10C 7C3B SC5B 3C7E 108 CK  10C 7C3B 5C5B 3C78  10B CK  10C TC3B S5CSE 3CTE 10B
EEiE=Rastorationmods # E{E="Rastorationmods FER=Restorationmods
5 4 50 7 2 a = 2 a =
3 4 20 4 5.5
° c
sl = 2 =
[+ = 2 a = 2.
g =2 =
= =10 1.4
o [:] o
CK  10C 7C3B SCS5B 3C7B 108 CK  10C 7C3E 5C5E 3CTE 10B CK  10C 7C3B S5CSB 3CFE 108
& Eff = Rastorationmoda # Eff = Rastorationmods ## E{E = Rastorationmods

B2 AR BRI g 2
Fig.2 Comparisons of soil chemical properties of different restoration mode

3.3 AR IRIR AL M AR K1

175



VR EMLEAR RS S5 MABE H R =W

R M REYI(RI), AR LA E S BRI R R0, R LR ERN, +
BEIR M. BN, 2P, 2K BN G AN B Rbr (SKE . SLBE. BE
FLEBREE) IR IEASR, RUIXEEF R R A MO, T UANMRFR A IR Izt drthml i,
HERRNGRRE AR T LR R R 5188, TR EREE S W 27 0 is 51EH .

3 A AL P AR DG

Tab.3 Correlation of soil physical-chemical factors rocky desertification forest land

b K SN TEAR AN BN Al P a HR frca A MR
4P to 4K tot
K #Factor ulk den Zwater [iftotal  Ecapillar  atotal kaline hy vailable K avail availa  organic pH
sity content  porosity y porosity N al P K drolys N P able P ble Ca matter
Faxiy 1
BIKER -0911 1
ALK -0.982 0.958 1
BE AL -0.981 0.891 0.948 1
4N -0.971 0.958 0.965 0.968 1
4P -0.164 0.427 0.279 0.100 0.273 1
4K -0.936 0.994 0.965 0.931 0.979 0.374 1
THAEN -0.542 0.597 0.650 0.400 0.465 0.259 0.533 1
#EP -0.727 0.620 0.709 0.657 0.690 0.537 0.636 0.365 1
HAK -0.886 0.925 0.896 0914 0.933 0.443 0.950 0.324 0.701 1
HkcCa -0.726 0.871 0.824 0.643 0.754 0.360 0.822 0.857 0.393 0.624 1
HHLR -0.878 0.979 0.923 0.885 0.935 0.478 0.982 0.481 0.623 0.973 0.775 1
pH{E -0.453 0.438 0.441 0.514 0.450 -0.527 0.455 0.279 -0.279 0.291 0.484 0.376 1

3.4 AREEERNTIEREFN

BT 13 LB BRATR AR A A BT R B3 T H s (KR4), FHHFL, F2. F3 BTk %643 51l 971.953%-
14.498%. 8.546%, TiikF RitiA94.997%, PiRHIX3AN TR T LI RN FEAR 4 5 B
AT DA N AR LR RS VP e . > FL S EeEOR, BB, #HAK. AE. &N, &
Ky FK3E BALBRE . AR S BEMREREIEL 708, RIS FL EERBLL E a8
PERT, B, F2. F3:ERMUBIMN. 33 Cabl & APIIALE R
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Tab.4 Principal component factor matrix of rocky desertification forest land

B+ Factor Matrix 1353465 Score Matrix
# ¥ Factor
F1 F2 F3 F1 F2 F3
AE -0.927 -0.303 0.057 -0.150 0.065 0.060
Y& 0.860 0.484 0.065 0.071 0.094 0.012
STLRREE 0.885 0.447 0.008 0.091 0.057 -0.020
EE LR 0.969 0.172 -0.138 0.204 -0.177 -0.108
4N 0.950 0.288 -0.012 0.159 -0.082 -0.037
4P 0.216 0.280 0.872 -0.065 0.161 0.463
4K 0.909 0.397 0.029 0.112 0.013 -0.011
BRARN 0.222 0.925 0.057 -0.232 0.620 0.043
%P 0.704 0.070 0.577 0.139 -0.154 0.281
K 0.955 0.151 0.159 0.196 -0.181 0.051
HcCa 0.524 0.840 -0.016 -0.124 0.461 -0.010
BB 0.890 0.361 0.122 0.115 -0.005 0.038
pH1i 0.370 0.316 -0.859 0.032 0.100 -0.465
T3 ZETTHR % 71.953 14.498 8.546
R TR % 71.953 86.451 94.997

AR 7150 28, 152034 F 1570 BREL:

F1=-0.150X1+0.071X>+0.091X3+0.204X4+0.159X5-0.065Xe+0.112X7-0.232Xg+0.139Xe+0.196X10-0.124 X 11
+0.115X12+0.032X13 (D

F2=0.065X1+0.094X5+0.057X3-0.177X4-0.082X5+0.161X6+0.013X7+0.620Xs-0.154X¢-0.181X10+0.461 X 11-
0.005X12+0.100X13 (2)

F3=0.160X:+0.012X,-0.020X3-0.108X4+0.037X5+0.463Xs-0.011X7+0.043Xs+0.281Xg+0.051X10-0.010X 11+
0.038X12-0.465X13 (3

P Xo~Xue R A E L Sk BB BE LB &N 2P &K, TEN. A 3P,
WK, HRCa. YT SLpHIE . RAEGTRE, THES BB AR K HE, IR oTikE 2T In
BORA, TR AR SR LR ELR S (RS .

K5 AEAAFEE AR5 B 1S
Tab.5 Soil comprehensive fertility scores of different restoration mode

B EM ZEE 1 et
1B Mode Fl F2 F3

ode No. Score anking
CK bAlib 15.1521 0.2272 0.31847 15.70 6
10C EF I 26.9528 -1.5978 1.58564 26.94 3
7C3B 75H+35 26.0236 -0.8551 1.58714 26.93 4
5C5B 541450 33.3313 -2.2667 1.77950 32.84 1
3C7B 35474 31.6889 24142 1.79414 31.07 2
10B i R 272238 -1.7289 1.42385 26.92 5

HiR 5 AlKl, SEF+SRABE R MM LR B Ao e, 1570 N32.84, JLUCNSEHT AR AR
IR, BT MR R A HEA 283, TRH+ 3R UM A HEA 254, i MO M IR HEAE 255, 5Ll
WHEH )R, S ENN15.70. AHTEREY, FEREERA A TS B IR B RE, $Rm RIER Y
BT, HA RIS G BT E AR R A
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