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Correlationship between plant species diversity and its main environmental

factors in Baotianman Nature Reserve

XU Chuan-yang, CHEN Zhi-chao, HAO Cheng-yuan

(College of Surveying and Land Information Engineering, Henan Polytechnic University, Jiaozuo 454000, China)

Abstract; Research on plant species diversity and its correlation with environmental factors have been one
of the important contents in geography and ecology. By means of investigation method, the statistical anal-
ysis and calculation on species number of arbor, shrub and herb in 23 plots in Baotianman Nature Reserve
on south slope of Fu’niu Mountain, as well as Margalef and Shannon-Wiener indexes of arbor were carried
out. On these bases, the main environmental factors influencing on species diversity were screened out by
principal component analysis (PCA), and the Pearson correlation was used to analyze the correlation
between plant diversity and environmental factors. According to the PCA, the main ingredient was not
clear in explaining the spatial variation pattern of vegetation species diversity. However, correlation analy-
sis results showed that the correlationship between soil properties and plant diversity was the most strong,
followed by topographic elements and meteorological elements. Among the 15 environmental factors, there
was the most significant relationship between soil organic matter and plant diversity. For the three plant
type, herbage has the most strong correlation with environmental factors, then arbor and shrub.

Key words: plant diversity; environmental factors; Baotianman Nature Reserve; principal component anal-
ysis; correlation
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Table 1 The survey of 23 plots of Baotianman Nature Reserve
FEA G 5 3k 4z S Tr A KL A KL HEAKL
Serial number  Altitude/m Latitude/°N Longitude/°E Arbor number Shrub number Herb number
1 1 863 33.500 3 111.946 1 6 12 8
2 1 830 33.501 7 111.946 4 9 6 19
3 1 800 33.501 9 111.945 3 9 11 11
4 1775 33.503 9 111.944 7 8 5 13
5 1752 33.505 0 111.943 6 6 8 15
6 1745 33.507 5 111.942°5 12 8 8
7 1715 33.508 3 111.941 1 8 9 15
8 1685 33.510 0 111.938 9 11 6 12
9 1645 33.511 9 111.939 2 8 10 12
10 1595 33.511 4 111.935 8 10 8 12
11 1546 33.511 9 111.934 7 11 6 5
12 1510 33.511 9 111.933 9 9 9 12
13 1485 33.512 8 111.933 9 8 10 7
14 1445 33.513 3 111.933 9 12 9 4
15 1 406 33.512 8 111.932°5 10 12 4
16 1 369 33.511 7 111.931 4 7 9 5
17 1355 33.511'1 111.926 9 7 6 11
18 1 301 33.508 9 111.925 6 5 5 6
19 1234 33.508 1 111.924 4 6 8 5
20 1227 33.507 5 111.923 9 8 11 8
21 1187 33.503 6 111.922°5 9 8 9
22 1144 33.501 9 111.919 4 4 8 8
23 1078 33.500 8 111.921 9 9 13 9
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Table 2 Principal component analysis result of 15 environmental factors

HRAIE 7] F 4y Principal component
Eigen vector 1 I It v Vv
MR Altitude 0.810 —0.388 —0.024 0.060 0.054
YA Aspect —0.475 0.138 0.767 0.206 0.092
I 3 Windward or leeward slope 0.134 0.776 —0.316 0.201 —0.167
BHBH3% Shady or sunny slope —0.515 —0.001 0.689 0.159 —0.195
T IEJEFE Soil thickness 0.367 —0.659 0.137 0.478 0.175
KA Air humidity —0.729 0.247 0.045 0.037 0.370
M iE Wind speed —0.211 —0.786 —0.065 —0.200 0.468
+ 4 pH {H Soil pH 0.402 —0.104 —0.232 0.823 —0.066
HL 5 3 Soil electric conductivity 0.856 0.258 0.180 0.073 0.114
F ML Soil organic matter 0.770 —0.049 —0.032 —0.286 —0.276
Wi A& Soil alkali-hydrolyzable nitrogen 0.924 0.052 0.253 —0.051 0.034
BB Soil available phosphorus 0.701 0.315 0.446 —0.194 0.209
R Soil available potassium 0.520 0.326 —0.280 —0.015 0.495
4% Soil total nitrogen 0.874 0.108 0.355 0.043 0.001
481 Soil total potassium —0.199 0.720 —0.019 0.158 0.348
BTk # Contribution ratio/ % 38.561 18.024 11.631 8.088 6.456
B FTH R Cumulative contribution ratio/ % 38.561 56.585 68.216 76.304 82.760
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Table 3 Correlation coefficient between species diversity and main environmental factors on Baotianman Nature Reserve

v e

L NA NS NH D H AL As SS ST OMC APC Ws AH
Indicator

NA 1.000

NS 0.249 1.000

NH 0.110 —0.396 1.000

D 0.779" —0.028 0.335 1.000

H 0.749" " 0.284 0.349 0.738" " 1.000

AL 0.146  —0.277 0.713" " 0.399 0.282 1.000

As —0.395 0.108  —0.335 —0.606" " —0.511" —0.429 1.000

SS —0.105 0.050 —0.473" —0.402 —0.337 —0.396 0.741" " 1.000

ST 0.159 —0.334 0.464" 0.349 0.073 0.590" * —0.085 —0.142 1.000

OMC 0.463" 0.059 0.430" 0.597" " 0.537" " 0.698" " —0.581" " —0.377 0.273 1.000

APC 0.026 0.026 0.131" 0.138  —0.049 0.172 0.305 0.026  —0.136 0.450" 1.000

Ws —0.053 0.395 —0.196" —0.177 0.061 —0.177 —0.152 —0.262 —0.415"  0.068 0.373  1.000

AH —0.212 0.009  —0.539" " —0.402 —0.202 —0.844" 0.422" 0.299 —0.410 —0.737" " —0.243  0.058 1.000

TE: NA ST AR ZEH0, NS JHEARFNIEE, NH y HEARFh 2680 D 4 7 AR W Fh F 5 B Margalel 8 %%, H 77 K 0 £ £ #4 Shannon-Wiener $&
B0 AL S99 As 3e1a . SS S BT ST 2 £ 385 B . OMC 0 347 ML & &k, APC iy - S 2008 o ek, Ws Jy MU AH D9 RAHEEE . =
Fom B FMIE(P<0.05), * * FR MR FEMI(P<<0.0D),

Note:NA, Number of arbor species; NS, Number of shrub species; NH, Number of herb species; D, Margalef index of arbor; H,Shannon—
Wiener index of arbor; AL, Altitude; As, Aspect; SS,Shady or sunny slope; ST, Soil thickness; OMC, Organic matter content in soil; APC, A-
vailable phosphorus content in soil; Ws, Wind speed; AH, Air humidity. * and * % indicate correlation significance at 0.05 and 0.01 level, re-

spectively.

K E JE Margalef 15 %, £ ¥ 1 Shannon-Wie-  ZCHI ¥ 0 1 25 TE AHC A1 56 R0 91K 0.464,0.430
ner T8 8053 ) 5 T A LT 2 B3 EAHOC R B FT0.131 s HBEARF AL S LM ARA A 2,
TEAH G W 3 I A O A M R A B 0,463, H =23 AMREHLI YRR 2R M 5 XU AR SR E
0.597.0.537 ; BLA R R 4 5 + 18 ) BE A ML o A TR G BRI fe 25 AU B AR BN 2880 5 KU
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