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Abstract: Soil environmental factors (including water content, pH value and mineral element content )
and species composition and floral element of nine micro-habitats ( groove, drought cliff, dripping rock,
soil-rock slope, waterfall, soil platform, stream-ravine, cavern and river creep) in valley of Mendonghe
and Dehang in Northwestern Hu’nan Province were investigated, and the correlation between floral
element and soil environmental factors in the region was analyzed by RDA ordination. The results show
that there is high habitat heterogeneity in this region, and water content, pH value and mineral element
content in soil of different micro-habitats all have difference. In which, soil water content in waterfall
habitat is the highest (51.9% ) and that in drought cliff habitat is the lowest (only 13.0% ) ; the soil of
most habitats is partial alkaline, only soil of soil-rock slope is partial acidity (pH 6.4); contents of
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Al, Ba, Cd, Co, Cu, K, Mg, Mn, Se and Zn in soil have obvious differences among nine micro-
habitats, in which, Al content is the highest. Species number distributing in different micro-habitats has
an obvious difference, in which, that in soil-rock slope is the most (735 species) , that in cavern is the
least (only 6 species). And the distribution radiating range of 724 species is one micro-habitat, while
only one species has the distribution radiating range of seven micro-habitats. The change regularity of
areal-type number at family and genus levels in different micro-habitats is basically same, namely the
tropical areal-type is major, but the number of temperate areal-type genus has a slight increase. The
result of RDA ordination shows that twelve variables of soil environmental factors can explain 75.9% and
88.9% variation of total information of flora composition at family and genus levels, respectively. In
which, mineral element content and pH value in soil have positive or negative correlations with flora
components of family or genus in different degrees. And generally, contents of Cd, Se, Zn and Ba and
pH value in soil are the major soil factors effecting flora composition in this region. It is concluded that
the species distribution in special-habitats of valley in Northwestern Hu’ nan Province is very special and
the anti-interference capability of vegetation is weaker, as a result, which is unfavorable for the long-term
maintain of species diversity in the region. The habitat heterogeneity could exert some impact on the flora
composition change, but its impact exists difference at family and genus levels.

Key words: valley in Northwestern Hu’nan Province; special-habitat; species composition; floral

element; RDA; soil environmental factor
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Table 1 Determination result of water content, pH value and mineral element content in soil of different micro-habitats in valley of Mengdonghe

and Dehang of Northwestern Hu’ nan Province ( X+SD)

g e Gk % B RICE &8/ mg - k¢! Mineral element content

Habitat type Water content pH Al Ba cd Co
["1# Groove 27.345.3 8.1+0.5 6039.2+1539.2  136.2+33.7 0.83+0.34 0.1520.06
T 54 BE Drought cliff 13.0+3.5 8.0+0.6 6857.9+1956.5  125.6+28.1 0.90+0.21 0.2420.12
7K A BE Dripping rock 43.4+8.2 8.3+0.5 4 413.2+604.3 81.3+15.4 0.44+0.19 0.10=0.06
A1 3k Soil-rock slope 26.627.8 6.420.3 8 012.8+1 622.4 57.249.5 0.16+0.05 0.38+0. 14
BT Waterfall 51.9+7.5 8.2+0.7 3 073.0£577.5 41.3+14.7 0.24+0.11 0.06=0.03
Wt A Soil platform 26.7+4.3 8.2+0.5 7029.5+2023.2  189.3+73.4 1.37+1.06 0.28+0.11
&4 Stream-ravine 48.2+6.8 8.3+0.4 3102.6+1292.4 50.1+13.5 0.25+0.05 0.07=0.03
AR Cavern 30.4+3.3 8.6+0.3 6058.1+1 127.8  180.4+46.0 1.34+0.37 0.19+0.05
TR BT River creep 45.4+8.8 8.2+0.9 3043.6+1 306.5 35.3+7.8 0.24+0.07 0.06=0.02
He BT HEITCE S H/mg - kg™'  Mineral element content

Habitat type Cu K Mg Mn Se n
"% Groove 1.23+0.32 790.2+300. 1 203.5+54.6 10.7+4.3 2.8£1.0 178.4£56.3
T 54 BE Drought cliff 1.39+0.35 524.9+171.6 321.3£119.5 12.7+6.2 1.6+0.6 135.0+45.5
%7K A BE Dripping rock 0.67+0.57 305.0+129.7 163.0+45.8 5.2+2.2 1.3+0.4 80.7+43.4
1+ Soil-rock slope 1.35+0.65 875.6+212.3 150.4+44.6 13.3+4.5 0.2=0.1 80.1£25.2
BT Waterfall 0.33+0. 14 127.9+58.8 79.6+25.1 2.7£2.1 0.3+0.1 28.9+8.2
Wt A Soil platform 1.38+0.29 918.4+334. 1 288.0+94. 1 16.7+4.4 4.4x1.7 240.3+98.7
%74 Stream-ravine 0.32+0.13 170.2+76.8 90.2+43.6 4.3+1.8 0.8+0.3 36.9£20.1
AT Cavern 1.25+0.36 734.1+267.1 229.4+66.2 12.3+3.7 3.6£1.3 230.1x61. 1
TKIREHF River creep 0.30+0.12 161.1£79.8 91.9+57.9 3.1£2.8 0.620.2 33.7+18.2
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Table 2 Number of family, genus and species of plant in different
micro-habitats in valley of Mengdonghe and Dehang of Northwestern
Hu’ nan Province

A b e $iE Number

Habitat type Fl Family J& Genus F Species
U Groove 43 69 80
T 5 EE Drought cliff 64 117 144
/K #ABE Dripping rock 18 22 24
£ 13 Soil-rock slope 132 397 735
AT Waterfall 30 41 49
ikt & Soil platform 55 159 216
&M Stream-ravine 59 125 163
AU ST Cavern 6 6 6
KR River creep 79 197 242

T KRBT 43 AT ALY RSB FE 56 2, A7 242
SRR T 79 B 197 & 5 BN 20. 68% 5 x5
AT AR TR U, 52100 7K e s 15 AN A B R 1 52
M AR DAV A Sy 3 [ B R Y] 4 211 2138 4o 3T
IK B M B E B AT E fi T/ MES T, S BGZ /)
A ST b W) R 22 RE R AR R B R R WL AR A B H
( Xanthium sibiricum Patrin ex Widder) , 4=l ( Plantago
asiatica Linn.) FIEEYE B ( Oxalis corniculata Linn.) 55

it G A R A 216 FiAEY, 8T 55 F
159 J@, i B A ALY 18. 46% 5 R Fh A F KB
( Linn.) Benn.) I 5 i #f
(Androsace umbellata ( Lour.) Merr.) 55,

B A 168 iy SRR T 59 B 125
J& AR 14. 36% 5 AR AN A I B (Acer
laevigatum Wall.) F1H T XU AL ( Impatiens pinfanensis
Hook. f.)%,

TRABEA DA 144 FAEY), K8 T 64
BH117 J&, A7 A 12. 3% 5 i1 T %A B8+ HE 5K
HARME, oK RER B , — B AR ME AR A7, LA
¥& ( Pteroceltis tatarinowii Maxim.) | 75 B 28 %8 ( Aster
jishouensis W. P. Liet S. X. Liu) FIE R ZE 5 ( Carex
stipitinux C. B. Clarke ex Franch.) EER R AT

MR /N B rp A A 80 FiAE Y , SR T 43 69
J& o5 R 6. 84% 5 1% 4 B bR UL B Fh 2 % ik
A ( Myrioneuron faberi Hemsl.) 13l &5 1€ [ Kinostemon
ornatum ( Hemsl.) Kudo )%,

AT AT A 49 MY, B T 30 B 41
J& | 5 EFPELE 4. 19% 5 PRz AR SR b B S R E R S
+ L I K BRI A AR, R 22 B A A

( Pouzolzia zeylanica
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PMELL A= A7 1) — S Re IR AR 3585 A0 A A B AE T 3 (diathermaneity ) 267 — € DX I8 A 23 A b 2 A1 1)
(Utricularia aurea Lour.) i 7KER ( Pinellia cordata N.  /NAIGECE  MAEY) 3 A0 38 W ) BB 25 An 2 — 48
E. Brown) %, SR AR A i 7R B R S 2 D) s SR A 1 A
THKCEBEEBE AT A 24 A, SRIE T 18 BF /NVESTRYIRD AT LI 20 i 03X — DX AR 3 Y AR B
22 )&, AR 2.05% Iz R RS OKEE H A BAF GITEIR BoR A9 /NS 4 A R
SR ANE BT AR RAEARFI I AR AU A — S8R 1 ASNEBE (0 30 MRS 724 B 5 SRR B
AW, i = WKL 56 (Aster ageratoides Turcz.) KNI 61.8% ;A ds 2 M/ MES (A EIEAGL L&) 1 Fp
T 5L ( Elatostema yungshunense W. T. Wang) I 1 Ffid 2845 305 1, 5 B A B9 26. 0% ; i A& 4 1 A4~F1 2
BB ( Lysimachia sp.) 55 AN AR 1029 A, 5 SRR 87.8% .
TR A B T oy AR AR Y R 2R B D AU 6 AU IR AE (Iris japonica Thunb.) 1 T3 W 9 il 45
SRR T 6 BL6 Jm  AUE BRVEAY 0.51% s i TR R AR IS 7 AS/NESE AR T 51 BEFILE TR
PG rp I B B E W AR RO HOGCBBR RN, SRR R 3 i .
REFAEYATE BRI AESE A LAY RN 2.3 BEYRERSSNMNEEHNXR
MBERRGE B, EE B TR R IR EEAR  2.3.1 H R ZRe o4 WRIERIEL ™ 2=
AEIEH A K I 1 B L ( Gesneriaceae) FUZE B2 SC XTI BLE A 20 A X 2 AU 43 B0 | % 3 75 b
BT (Hemiboea mollifolia W. T. Wang) 4§, AR 58S A 9 AN AR e ) 3t B )
2.2.2 pAERERE A PR AR E AR T AR IR 3
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Table 3 Statistics of areal-type of family and genus of plants in different micro-habitats in valley of Mengdonghe and Dehang of Northwestern
Hu’ nan Province

SR PR ISR R A -

- Number of Number of Number of Number of Tot: 1"’;] mber
B Cosmopolitan Tropics Temperate Endemic to China ol numbe
Habitat type y N N | |

7 [ 7 A 7 [ 7 [ B [

Family Genus Family Genus Family Genus Family Genus Family Genus

MIHE Groove 16 7 20 30 7 28 0 4 43 69
TR A BE Drought cliff 23 11 30 51 11 47 0 8 64 117
/KA BE Dripping rock 7 2 7 8 4 10 0 2 18 22
A 13k Soil-rock slope 36 33 53 168 27 165 0 13 116 379
B Waterfall 13 3 16 24 3 13 0 1 32 41
Wt A Soil platform 25 27 18 64 11 65 0 2 54 158
&4 Stream-ravine 25 20 23 57 9 43 0 3 57 123
H T Cavern 3 0 3 4 0 2 0 0 6 6
KB River creep 30 30 32 80 16 77 0 6 78 193

H 2 3 Al AERRROK A KR A3 C. Yang et P. H. Huang) 52}l ( Fagaceae ) 13 7Y
S ERZ MR A ARL X AT REEH T RS K HZEFL(Moraceae) 12 A K ( Ficus tsiangii Merr.
SMEY R BTE AR HI KA FE AT A48, B LS 3 ex Corner) SFRGHF MRS,
CEFRER) SR B (Fh ) FEDK IR B b, 7R 38 H 2% TEIRGOK- b BRI 7K BE R & AR B8 b iy
HTFARKIFE RS, &/ NMES PR SR B o B s B A T A o B A, HoAth /N AR B
UL 2 TR R, R BGR A PATERT,  rrHE r BY R B Y TR A B | TR
AT BEAE A& — AR R AR BE KRR A BERIGI A & /NE SR il s o itk — 2034 A
AE ) B0 HR AR AL TR AR B PG T ARG B A | IR AN T SR A BE AR /N AR g v — S AR ) IR AT
L S B P A YR B W 2 OB A RE oA B JE B oM UL, N A BY 4 )& ( Rhododendron
Bl ( Lauraceae ) BYE I A 22T ( Litsea machiloides Yen — Linn.) | H & J& ( Lilium Linn.) F183 811 )& ( Elaeagnus
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Linn.) 55 ; TRV TE AT AR AR B /N B8 v ml D)
SR R IR /A B, Wk AL J& ( Lycium Linn.) |
SERJE ( Viburnum Linn.) (ZE 8 & ( Cornus Linn.) 3%
% J& (Rosa Linn.) .5 B J& (Iris Linn.) 1L %56 J& (Aster
Linn.) &5, TER/KEBERGL T &G/ NES T WA E
AJ& (Sambucus Linn.) %44 )& ( Veronica Linn.) | &
E-35 ( Coriaria Linn.) | Y= ( Cinnamomum Schaeff.) Fll

2 JLXUE (Ainsliaea DC.) 2 & IR S, Box 2 28/
B (ARl X Z8 A3 A A A

2.3.2 MHHR ZRRHL DAY IR AT RDA
HA WHPILSR T SS9 AS/INESE A
X R W5 EHEREE T 1 RDA ZrHr4h 503 4 fil
5 YRR E I 2 A X R S A5 A B v
EEHF 19 RDA HEFFEIILIE 1 Al 2,

F4 HALBERATSEFAZAR/DMESEYR BRI HXLER S TEFREEFH RDA SHTER

Table 4 RDA analysis result of areal-type of plant family and genus with soil environmental factors in different micro-habitats in valley of

Mengdonghe and Dehang of Northwestern Hu’ nan Province

HH BHEIKF Family level JEFIKTF- Genus level

ftem Axis 1 Axis 2 Axis 3 Axis 4 Axis 1 Axis 2 Axis 3 Axis 4
FFE{E Eigen-value 0.45 0.26 0.13 0.09 0.76 0.13 0.07 0.03
M Correlation 0.83 0.49 0.21 0.18 0.55 0.18 0.07 0.07
SRR /% Cumulative variance 49.9 75.9 88.7 97.9 75.7 88.9 96.1 98.6

x5 MHALERISESASAR/NEREEVH ESHRERY
RDA HEFi 5 T HIEE FRIEX RS

Table 5 Correlation coefficient of RDA ordination axes of areal-type
of plant family and genus with soil environmental factors in different
micro-habitats in valley of Mengdonghe and Dehang of Northwestern
Hu’ nan Province

FXZED  Correlation coefficient'’
e N T BHYIKF BB
Soil environmental factor Family level Genus level

Axis 1 Axis 2 Axis 1 Axis 2
Al i Content of Al -0.13 0.18 0.10 -0.16
Ba 7 & Content of Ba -0.15 0.63=x -0.42 0.56 =
Cd 5 Content of Cd 0.56 = 0.01 0.60 = -0.03
Co %3t Content of Co -0.30 0.13 -0.01 -0.31
Cu &1 Content of Cu 0.05 0.13 0.25 -0.11
K %5 Content of K 0.02 0.18 0.28 -0.28
Mg ¥ i Content of Mg 0.18 0.15 0.20 0.07
Mn & & Content of Mn 0.01 0.12 0.23 -0.26
Se & & Content of Se 0.53* 0.13 0.54 % -0.06
Zn F it Content of Zn 0.49 = 0.10 0.59 % -0.08
pH {H pH value 0.08 -0.43 = 0.11 0.18
%7k & Water content 0.06 -0.14 -0.11 0.08

D%, P<0.05.

M2 4 AL FERFOKF b IR oS B2
S 75. 9% REUS B £ Ba & & 4 pH (H
I KA 12 AR AR 5 1 HE i R
T 49.9% 7R AR B 5 2 HEFP g R T 29 26. 0%
AR SEE . TEBRPOKT L, KRG B AT
14 88. 9% REMS 1 LMY 12 DS il Horb 585 1 HF
FRfgRE T 75. 7% W2 A5 R 5 2 HRP iR T 2
13.2% AR 15 8.

M5 AT 0L, 13 Cd Se Fl Zn HHAERL JBKF
SRR B IEA G, Ba i fER B K I
Y1555 2 i W E A OC, 3 pH EAERIHUK T I
52 M2 REAEE, RUE 12 4> LHRER T
3% Cd . Se . Zn Al Ba & & LA S 35 pH {H &5 )
HIPG AL A X R AR £ 4 7

MEHY RDA HEFFE (B 1) AT UL 78 9 AS/hAESE
Hh 2R b 5 ] W 4 A1 28 BT ST W 2 A R U 43
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Fig. 1 RDA ordination diagram of plant family areal-type number with soil environmental factors in different micro-habitats in
valley of Mengdonghe and Dehang of Northwestern Hu’ nan Province
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Fig. 2 RDA ordination diagram of plant genus areal-type number with soil environmental factors in different micro-habitats in
valley of Mengdonghe and Dehang of Northwestern Hu’ nan Province
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