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Fig. 1 Distribution of sample sites
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Table 1 General information of different investigated quadrats
[ i %12 NS PR e Yl E: k) Bt 374 NG

Quadrat number  Terrain Niche Slope degree/ (") Slope direction Slope position Soil color Texture Altitude/m  Human activity intensity

14 P i} 31 it g i Bt 976 B

24 et i 44 1t P HEE #t 975 ]

3# et AL 57 ES bl ok weE Wt 999 £

44 Pt +m 0 / / REE %L 899 i

S P AEE 34 (it bl Hf #t 1002 £

64 o et ] 20 [iit:a) Pl pyeh Bt 1053 x

T# o i) 14 At BT e wt 939 i
L3 BAEME Wise , TIELREEEFR AR HEHL L AENE.
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Excel 2003 84 Ge i1 83, S &R BB S RIC B 2
i B SRR S , I SPSS 16. 0 BT AR AT

x2 LEEZRTELEEFSSBRIRE
Table 2 Grading criteria of soil nutrients for the second soil survey in the national
5 AL 28 E WA B
Level Organic carbon/(g » kg—1) Total nitrogen/(g + kg—1)  Total phosphorus/ (g« kg—!) Alkali-hydrolyzable nitrogen/ (mg « kg—1) Remarks
I >40 >2 >1 >150 wREF
1 30~40 1.5~2.0 0.8~1.0 120~150 E-4
I 20~30 1L.0~15 0.6~0.8 90~120 REH
I\ 10~20 0.75~1.0 0.4~0. 6 60~90 EE
v 6~10 0.5~0.75 0.2~0.4 30~~60 Bz
Vi <6 0.5 0.2 <30 k=

2 HBERSSH
2.1 HEYRHEGHTTS

7T AFETT R4 BRI I N LS bk B R
AR, HAY 6 M A T A, Btk B
T~ R JUbk ot A W B 95 S5 H T A 45 R A3k 3.4 TR,
HWEABRPIEFARZAERZHTRE,FE 7
Jr AR Y IR E R R 10 B, EAREY R 11 F,
FeARZ B AW FZ R NFE (Liquidambar formo-
sana Hance) . 5 B ¥ (Pinus massoniana Lamb. ), 5
1% (Populus tomentosa Carriere) , ] #9 ( Platycladus
orientalis (L.) Franco) M ¥2 (Cryptomeria fortunei
Hooibrenk ex Otto et Dietr) \EMf ( Camptotheca acu-
minata Decne ), & X ( Cyclobalanopsis glauca

(Thunb. ) Oerst) , BRI (Eurya acuminata DC. )
MAELEF B 1. 45 AN TAH T B (Cedrus deo-
dara (Roxb.) G. Don) % A48 2 HRH B I 5,2 1k
Fe AT THE (Sophora japonica Linn, var. japonica i,
pendula Hort, D B R AE KW H, 1 SREFHEA
ERE, BB T B3Y MBS EREER
N E S XS5 (Vernicia fordii (Hemsl, ) Airy
Shaw) , AR EANE R 34 H '%ﬁ(Nephrolepis au-
riculata (1.) Trimen) 5B X (Cyrtomium fortunei J.
Sm.), 2 SHITEIAEL 78% MHEMF R B,
AR Bt £ R ih 2k (Camellia olei fera Abel. )5
FA YR F B AR ) 43 A, K Bk 0% DL k.
3ERETEBIHEE R 62% . B NI HMF. 5 S

=3 Bk FianitFFARBEEY R EHR
Table 3 Plant community survey of tree layer in the forest of the power plant
BHRE ek SEH
Quadrat g R BIEH PR A Average plant  Average diameter of breast
Plant type Latin name Plant number ~ Sealing degree
number height/m height/cm
WE Liquidambar formosana Hance [ 9.90 22. 48
14 Hiz Populus tomentosa Carriere 1 93 18. 40 22.93
Bdent 4 Eurya acuminata DC. 1 13.50 17. 90
E#H Pinus massoniana Lamb, 14 16. 29 17. 80
24 Bdent 4 Eurya acuminata DC. 4 78 6.13 8. 61
EM Cyclobalanopsis glauca (Thunb, ) Oerst 1 8.20 6. 78
M Populus tomentosa Carr 2 7.40 9. 10
P S Platycladus orientalis(L. ) Franco 6 3. 80 5. 50
3% Wiz Cryptomeria fortunei Hooibrenk ex Otto et Dietr 7 62 4.00 6. 10
B Camptotheca acuminata Decne 17 6.70 7. 40
E Cedrus deodara (Roxb.) G. Don 22 9. 20 12. 50
i TR Sophora japonica Linn. var. japonica 1. pendula Hort. 1 % 4.20 12. 50
54 EW Pinus massoniana Lamb, 4 20 13.40 39. 10
EW Pinus massoniana Lamb, 4 15. 70 33.90
64 WE Liquidambar formosana Hance 1 55 11. 90 10. 60
HX Cyclobalanopsis glauca (Thunb.) Oerst 37 4. 80 7.50
T4 P S Platycladus orientalis(L. ) Franco 31 34 3.30 3.70
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Table 4 Plant community of shrub layer in the surrounding forest land of power plant
[ i 4R HLTCAR HE SEHIRR RS
Quadrat number Plant type Latin name Coverage/ % Average plant height/m
HX Cyclobalanopsis glauca(Thunb. ) Cerst. 3 0.91
1 AR Vernicia fordii(Hemsl. ) Airy Shaw 3 0. 86
24 WA Camellia olei fera Abel. 12 0.68
8T Rubus corchorifolius L. 1. 2 0. 49
* E Viburnum dilatatum Thunb, 5 0.15
BEM Zanthoxylum simulans Hance, 3.0 1.16
e i3] Trachycarpus fortunei (Hook. ) H. Wendl. 4.0 0.93
EFR Cyclobalanopsis glauca(Thunb, ) Qerst. 32.0 0.93
Faw Broussonetia papyrifera(Linn.) L'Hér. ex Vent. 5.6 1. 47
oF FEGHE Millettia dielsiana Harms 3.2 0. 30
E=Yicl Mallotus barbatus (Wall, ex Baill. ) Muell. -Arg, 5.8 0.30
5% % - - —
Kk Pyracantha fortuneana(Maxim. ) Li
TH T Viburnum dilatatum Thunb, 7.0 119
N Ligustrum quihoui Carr. 12 1. 43

HRARBUE 4 RS RN A 2 thERMKHEE
THERFEATICT) AT EARSREABRK AR
I, —EHEMIE 80K L b, 6 SR FIERE R B
BT, A KR, TR DR, -5 KR
AR AR BRI A A 8 B R A B R
BT IR 2800, T SR RE RN, EAR
B I K (Viburnum dilatatum Thunb, ) | K 1 (Pyra-
cantha fortuneana (Maxim.) LD 5/t bl (Ligus-
trum quihoui Carr. ) , ¥ 7 TR AR B B GUAD A~
Bz A RREAR MG BHEAT. ERZ
¥ (Imperata cylindrica Linn. Beauv. ) 1 #4841,
T By E B MR (Lobelia seguinii Levl, et Vant, ) 5
FH 8 (Artemisia carvi folia Buch. -Ham. ex Roxb. )%
HEY) .
2.2 W ABFEFRLREL

HESATLEL, FAEREFWNERE LE pHE
TE 7 7245 AEUPKHE - 45 O 55 B , T AR S A 1
MR SFERME , WP IEE WK RIS B A AR
g, HILIR AT AR BRSNS R
(ERFH<2, P RELELATEE
1.32~2.62 g« kg ', AR A K 23.79% ., ik
RELELA SR 0.58~2.95 g« kg ' VERR
Bl 42.90%, MAMBEM - 2R & B AE 0.76~
198 g+ kg ' EFRBCH 36.94%. BRMHMEEL
HELASESTHISMEE LA S &, R A
TEMINRE HELA T ERER RPEA K ER.
THOKMEAE 3 SN 78.08 mg « kg /N T H
ErF TEKMA. NWEPHEE, TEKRAZEN
M>>I > A . SR EE
AR/ MR R SN E R R R N T 35X,

MPERZEZLEHEEFEART 0353 g kg ', ERR
ok 14. 65 %0 MBS MM AR R L R E EER
PR, R RB AR T 59.55% M1 54.52%, 3
BRI A YRR B AR T e M
FADK AL N 13.92 g « kg, M H R M 1
FEEVREEERT 40 g kg''. MINKRE LR
BBk & BAE R AT R HGA 116.06%, Bk 2.3
ST, LA MBRFER R P R TR 5
Mo, MO E R L EAIH S B L HAER
EX.
2.3 HEESVES

6 TALBIES AL E B Rk + g
SRR GE 5 IR LIRS A LIRS0 %
HGE D ZREFI 18 tr o Fhnde M EBALER
T pk s ¥y + AR S K AT R 4. VR R,
e IR KR, ISR R R A DL
RE 1235 T4k, b 2 B B R R B DLR AR 7
KA EE hih +IEE R MBAA L EIE S S
¥ RS, +3EA HLURIE S K s bk oh £ 48
DR AR LAC S F R I AR, LA M HER
ML AR ST R 9%, T &6 & B8R 6 5
MR NG R e TRV NV, LELPR
7T K3 4 37 23 FR R B 1. DB AR R kA1 45
R AR S 2R F AR S K AR L 22 AR,
th 1 SRE AR5 BRI 6 SRS HEEABLRAE Sk
TPoAERZ . AR, Bdb A ) R Ak 3R
TMER, KA TFTEEAF., REBIEHETH
AR A AT 7 7K 7 B2 A8 B ACF (BRI 58 & H
T %6) &) 20 b s - S8 52 w9 B 5%, SR BUAH B B9 4
ﬁahﬁﬁ[m .
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x5 RELTEHERS® pH 5XBEFERSHHE
Table 5 Characteristics of pH and main nutrient in surface soil samples
PP é%ﬁ . BRA . E 75.1*11@%
pH Total nitrogen Alkali-hydrolyzable nitrogen Total phosphorus Organic carbon C/N C/P N/P
Sty area /G kgD /(g gD /(g kgD /(g kg™
1# #hep 7.15 2.62 151.47 0.38 43.15 16. 47 113.55 6. 89
24 hep 7.45 2.47 134. 50 0. 50 63.16 25.57 126. 32 4. 94
3 ke 7.14 1.74 78.08 0. 48 13.92 8.00 29. 00 3.63
44 e 7.06 1. 44 77.23 0.42 53.17 36.92 126. 60 3.43
5 bhep 7.32 1.32 152. 93 0. 40 54. 64 41. 39 136. 60 3.30
64 hrp 7.15 2. 39 192. 83 0. 51 87.07 36. 43 170. 73 4. 69
74 thep 7.06 2.45 192. 08 0. 37 42. 61 17. 39 115. 16 6.62
SEHAE 7.21 2.17 150. 32 0. 44 50. 76 24,21 115. 36 4.93
EREK/ % 2.00 23.79 28. 27 14.65 48.01 52.78
18 M 7.12 0. 58 102. 25 0. 30 9. 96 17.17 33. 20 1.93
24 Hin 7.22 2.95 135.12 0. 50 29.43 9.98 58. 86 5. 90
SHEMM 7.15 1.75 110. 86 0. 51 15. 60 8.91 30. 59 3.43
44 ik 7.11 1. 56 106. 22 0. 40 48. 65 31. 18 121. 63 3. 90
SH MM 7.18 1.52 116. 37 0. 25 19. 64 12.92 78. 56 6. 08
64 Mk 7.01 2.18 123.18 0. 82 48. 00 22.22 58. 54 2.63
7TH MM 7.10 1. 95 177.97 0.11 18.15 9,31 165. 00 17.73
SEEME 7.13 1. 82 127.63 0. 42 23.46 13.42 55. 86 4,33
EREK/ % 1.02 42. 90 21.21 59. 88 57.96 39.55
L kst 6.83 191 209. 37 0. 29 13.73 7.19 47.34 6.59
24 Mhah 6.57 121 119. 48 0. 35 77.63 64.16 221. 80 3.46
3 Ah 6.59 1. 24 102. 39 0. 35 11.76 9,48 33. 60 3.54
44 HAh 6.51 1.07 97. 24 0.33 18.22 12. 36 40. 06 3.24
54 Hhab 6.75 0.97 113.56 0.15 7.62 7. 86 50. 80 6. 47
64 Hhab 6. 66 0.76 94. 61 0. 05 9.91 18.04 198. 20 15. 20
74 BRSH 6. 85 1.98 135. 81 0. 47 18.54 9.36 39. 45 4.21
SEEME 6.71 1. 35 129. 20 0.28 23.20 18.52 82. 86 4,82
ERER/ % 1.79 36. 94 32.33 54.52 116.06 121.27
=6 A& B BiA ki FE RS
Table 6 Evaluation on soil fertility of forest land in power plant
5T X HH&RS 28 AR B AL
Study area Quadrat number Total nitrogen Alkali-hydrolyzable nitrogen Total phosphorus Organic matter
14 #ep I I v I
24 Fhe I I v I
34 pkeh I ¥ v v
44 Fkef m v v I
e 54 pke i} I v 1
64 Hep I I v I
74 Fkeh 1 I v 1
SEME I I I 1
14 #i v I v v
24 BR34 I il v i}
RE:20 ol I il I v
(%2 3k I I v I
wn 54 BR34L I i} v v
6 4 kil I I I 1
74 b3 I I Al v
FHE I I v I
14 #5h I I v v
24 FkAb m i} v 1
34 Hksh m I v v
44 FkAb m i} v v
L 54 Hksh N il i v
6 4 5t v I Al v
74 FkAb I I v v
SEE m JIf )i i}
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MRS EERRIK. S5EYHERNSHITEN,
MRANRFZHE R, FEZ 4 AHEE M,

DR 3 SARMI K F 577, BT, -2 05 ¥ %
MR SRR IR R DS, BERLRE
BHURRARERE, W1 55 2 SRS R
WOALLE 2 SHITRERT 1 5.2 SHIT2A.
WRRE/ANT 1 SHT7 B 2 SRITEPURART 1
SHIT XA SHERRME, 2) B3
SHITE T SHITEEE ML, ST RELE
A WEAER.BAEVRSBOEMK. DHES
.3 SRS N R AR EARS
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BB AR TR R ERNRZ—. 5 ST &
RBIR A (BB R A . K A AR
B BN AR RO, B RIS R (S
R HERD XK BRI A ISR (AR BRI 5
IKFEEFD . PN ZH X FIERAR B BRAS
TLZH BRI KRR, DAY TR
b PRSI I 48 1 o AR o ) A 1) LSRR
W5 ST BRI AR R AL IR, A 4 B
R EEAREEARRKRBRT. WREARSHAR
R ARTTIAE . GE 0. bR E LY ReA.
BHFAS AR S BRI R LR
BRSNS ETRER . MRl S5k
SRR LB A RS B E » i — P U X
BRAREBERATTZM, BEBHEMIBAE KT K.
AR 2 Lo AR & B IO T IR R 5 E
YIERMHE.
3.3 hHEPER A BRI T

XTI R Ak Rk A B R A 2
BAEZ B A S AT 200 (R D, AT, IR
CHEEECUNERBEEMSGNERSPERESR
FIEMR;P 85 C/P M N/P 2B FRAMXK,
C/P 5 N/PREFEMXK: HHLAS 2R AM
KA RITEAR SN B+ e RS B RE 2R S A3
m MRS . #m gt C/NL.C/PN/P HERFR
BRZ W B BOIME T AN Sha T30,
TR PR EFRY R TR R B T

=7 TR R BRI SR
Table 7 Correlation analysis of carbon,nitrogen and phosphorus in soil
C N P C/N C/P N/P
C 1

N 0.31 1

P 0.23 —0.79*
C/N 0,79 * —0.32
C/p —0.32 0.27
N/P —0.03 —0.05

1

0.42 1

—0.76% *
—0.84% *

0. 62 1
—0.26 0.69* * 1

o x FRMRGEIHBREED) B E KT (P<O.0D; « FRMREITBIE XD BEKE(P<0.05),

Note: * * means correlation is significant (P<Z0. 01);

means correlation is significant (P<Z0. 05).
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Phytocoenose and Soil Nutrient Around Coal-Fired Power Plant in
Mountainous Area

HUANG Xianfei' ,ZHANG Ximin? , AO Guofd® ,QIN Fanxin' ,ZHANG Zhenming*
(1. Guizhou Provincial Key Laboratory of Information System of Mountainous Areas and Protection of Ecological Environment,
Guizhou Normal University, Guiyang, Guizhou 550001; 2. College of Life Sciences, Guizhou Normal University, Guiyang, Guizhou
550001;3. College of Agriculture, Anshun University, Guiyang, Guizhou 561000; 4. Guizhou Institute of Biology, Guiyang, Guizhou
550009)

Abstract: The effect of coal-fired plant on organic matter, nitrogen and phosphorus in forest soils in mountainous
areas, plant community structure in seven forestry survey plots around the Jinsha coal -fired plant were
investigated. Organic carbon, total nitrogen, alkali- hydrolyzable nitrogen and total phosphorus in surface soil
samples collected at centre,edge and outside of forest alnds were analyzed as well. The results showed that the
dominant tree species in study region were Pinus massoniana , Platycladus orientalis , Cryptomeria fortunei ,
Cedrus deodara , and Cyclobalanopsis glauca. Primary shrubby species were Rubus corchori folius , Viburnum
Linn. , Zanthoxylum simulans, Millettia nitida, and Pyracantha fortuneana. Herbaceous plants were
Nephrolepis cordifolia , Imperata cylindrica and Acroptilon repens. The soil fertility level was higher in the

surrounding forest soils of power plant. The level of soil total nitrogen, soil phosphorus and organic matter met
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the grade 1 level,and the main limiting factor of soil nutrients was total phosphorus, Different correlations were

observed among soil carbon, nitrogen, phosphorus and their stoichiometric characteristics, and there was an

opposite relationship between the total nitrogen and total phosphorus. Soil total nitrogen, alkali-hydrolyzable

nitrogen and organic matter contents were mainly influenced by slope gradient, soil texture, plant community

structure and exogenous input.
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