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Relationship between Species Diversity of Juniperus tibetica
Community and Soil Factors in Qinghai Province
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Abstract: Juniperus tibetica community is one of the main forest communities in the Three River Headwa-
ters, which plays vital roles in ensuring the safety of water ecology of China, conserving biodiversity, and
mitigating climate change. Based on the natural J. tibetica community at Banma, Guoluo, Qinghai, we
revealed the community species composition and the relationship between species diversity and soil factors

through field investigation and indoor analysis. This study will provide references for species diversity pro-
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tection and resource plants development and utilization. The results indicated that: (1) there are 169 spe-
cies of plants in the J. tibetica community, belonging to 36 families and 101 genera. Among them, Com-
positae, Rosaceae and Ranunculaceae have the most species, accounting for 14.20%, 13.61% and 9. 47%
of the total number of species in the community. (2) There are significant differences in the species diver-
sity characteristics of the shrub-grass layer in the J. tibetica community, the Margalef (2. 90), Shannon-
Wiener (2. 35) and Simpson index (0. 80) of the herb layer are higher than the Margalef (1. 03), Shannon-
Wiener (1. 45) and Simpson index (0. 70) of the shrub layer, while the Pielou index (0. 79) is lower than
that (0. 89) of the shrub layer. (3) The soil organic matter, whole nitrogen and whole phosphorus con-
tents and pH mean value of 0~60 cm soil layer are (87.54420.32) g+ kg ', (4.68+£1.36) g+ kg ',
(0.83+0.18) g+ kg™ ' and (6. 73+0.51), respectively. (4) Shrub layer Margalef index and Shannon-Wie-
ner index are extremely significant positively correlated with soil organic matter content (P <C0. 01). The
Margalef index and Shannon-Wiener index of the herb layer are significant negatively correlated with the
total potassium content of the soil (P <C0. 05), and positively correlated with the pH value (P <C0.05).

Soil organic matter, total potassium contents and pH value are the key factors affecting the community

species diversity.

Key words: Juniperus tibetica community; species diversity; soil factors; plant-soil relationship
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Ko 5 e 2 A R ) 33 PR b A A (B U 43 H AR AL AR H UK, Margalef 48 %, Shannon-Wiener $§
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Table 1  Species composition of Juniperus tibetica community

| J& Genus fit Species Number O%Sj}iﬁi%?p%m species
hac2 4

Number Family name st He it e B o " . .
Number Ratio/ % Number Ratio/ % “
1 3 #} Compositae 16 15. 84 24 14.20 3 18 4 4
2 MR Rosaceae 6 5. 94 23 13.61 9 14 7 3
3 EHEFl Ranunculaceae 10 9.90 16 9.47 2 14 — 2
4 SR} Leguminosae 9 8.91 15 8. 88 1 6 3 2
5 JBIA} Labiatae 6 5.94 8 4.73 — 7 1 2
6 ARAFE Gramineae 6 5.94 8 4.73 — 8 — 3
7 HAF} Caprifoliaceae 1 0.99 8 4,73 5 6 — -
8 IR Umbelliferae 6 5.94 7 4,14 — 6 1 1
9 Je Al Gentianaceae 4 3.96 5 2.96 1 4 1 2
10 /NEER} Berberidaceae 1 0.99 5 2.96 2 3 — —
11 % 28} Scrophulariaceae 2 1.98 5 2.96 1 3 1 —
12 f& H- 5 Bl Saxifragaceae 2 1.98 4 2.37 — 3 — 1
13 FE} Polygonaceae 1 0.99 4 2.37 2 3 — 1
14 $e 4 LT B} Geraniaceae 2 1.98 4 2.37 1 2 1 —
15 HAF Liliaceae 1 0.99 3 1.78 — 3 — 1
16 4 5B} Boraginaceae 3 2,97 3 1.78 1 2 2 2
17 NI 22 Wi B} Dipsacaceae 1 0.99 2 1.18 1 1 — —
18 5 FE AL Campanulaceae 2 1.98 2 1.18 — 2 — —
19 M-3Rl Onagraceae 2 1.98 2 1.18 1 1 — 1
20 PEF R Rubiaceae 2 1.98 2 1.18 — 2 — —
21 T FAEF} Cruciferae 2 1.98 2 1.18 — 2 1 —
22 £ 778} Caryophyllaceae 2 1.98 2 1.18 — 2 — —
23 Bt #l Salicaceae 1 0.99 2 1.18 — 1 1 —
24 1Bl Cupressaceae 1 0.99 1 0.59 1 1 — —
25 % Hij Bl Plantaginaceae 1 0.99 1 0.59 — 1 — —
26 K# Al Euphorbiaceae 1 0.99 1 0.59 — — — —
27 FHSFER} Ericaceae 1 0.99 1 0.59 — 1 — —
28 SR B} Crassulaceae 1 0.99 1 0.59 — 1 — —
29 # B} Chenopodiaceae 1 0.99 1 0.59 — 1 — 1
30 Rl Asclepiadaceae 1 0.99 1 0.59 — — 1 —
31 Z Bl Moraceae 1 0.99 1 0.59 — — 1 —
32 YRR Cyperaceae 1 0.99 1 0.59 — 1 — —
33 Ji€ #£%} Convolvulaceae 1 0.99 1 0.59 — 1 — 1
34 Rl Papaveraceae 1 0.99 1 0.59 — 1 — —
35 FEH R Guttiferae 1 0.99 1 0.59 1 - — 1
36 it & B} Thymelaeaceae 1 0.99 1 0.59 1 1 — —
&1t Total 101 100 169 100 33 122 25 28

TE:O. WEHY M. 25 F. UMY E. iy . TH

Note: O. Ornamental plants; M. Medicinal plants; F. Forage plants; E. Edible plants. The same as below
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Table 2 The important value of main species in J. tibetica community and their economic use

e {451 T4 2 FR HEH i
Vertical structure Scientific name Important value/ % Usage
Fr KJZ Arbor layer KB Juni perus tibetica 100 M.O

& M- VLAY Sibiraea angustata 16.0 M.O.F
WLET AL Caragana jubata 14.2 M
fof % /NB¥ Berberis diaphana 13.6 0
V4L /NBE Berberis vernae 12.9 0
WA 4§ M Potentilla fruticosa 6.1 M.O.F
Shrub layer Fil S 25 HE T Ribes burejense 5.4 M.E
W25 BE T Ribes himalense 5.3 M
W 2.4 Lonicera hispida 3.6 M.O
E IS4 % Spiraea alpina 3.0 O
WM Potentilla glabra 3.0 M.O.F
K4 2R Carex lanceolata 29.4 F
INAE B K MF Anemone rivularis var, flore-minore 7.2 M
Y& Artemisia argyi 3.8 M.E
T AL B Carex moorcroftii 3.5 —
Bk g Fif /R 28 856 Heteropap pus altaicus 3.1 M
Herb layer Rl WA Fragaria orientalis 2.7 E
REBE Stellera chamaejasme 2.7 M
H il 2257 Carex kansuensis 2.5 —
R Polygonum vivi parum 2.2 M.F
A FEH Anaphalis lactea 2.1 M

R3 XREMBREERUMSHEETESN

Table 3 Variance analysis of species diversity in shrub and herb layers of J. tibetica community

ZAEVETR R AR AR F{d P
Diversity index Shrub layer Herb layer F value Significance
R 1.0340. 44 2.90+1.45 44,929 0.000 "
1.45+0. 39 2.35740.67 35. 885 0.000 "™
D 0.70+£0.13 0.80+0. 14 6.819 0.012"
J 0.89+0.08 0.79+0.12 11. 184 0.002"

7 :R. Margalef $8%%; H. Shannon-Wiener #§%0;D. Simpson #5%%; /. Pielou $§%0. * EREF B EHE(P<T0.05), * * XREFTEFH
(P<C0. 01) 3 3 H 48 B A P 24 A o 2
Note: R. Margalef index; H. Shannon-Wiener index; D. Simpson index; J. Pielou index. * means the difference is significant (P <C

0.05), * * means the difference is extremely significant (P<C0.01); The index data in the table are Mean + SD

x4 TEBEAER

Table 4 Physical and chemical properties of soil

okt KE EERING o) 2k 24
i H S 5'17 = Soil bulk Soil organic Soil total Soil total Soil total H
Item A (ﬁt Vr:’?/lﬁ/r density matter nitrogen phosphorus potassium p
content/ 7 /(g+em ) /(g+kg H /(g+kg H /(g+kg D /(g+kg D
%7 Content 30.4242. 44 1.0940.07 87.54420. 32 4.68+1.36 0.83£0.18 20.2842.12 6.734+0.51
I
5 AR 8 6 23 29 21 11 8

Coefficient variation/ %

T R P S B S0 bR 2

Note: The content data in the table are Mean=SD
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Bl 1 BRI Z v 5 R 7 /9 RDA 4387
a. Shrub layer; b. Herb layer; R. Margalef index; H. Shannon-Wiener index; D. Simpson index; J. Pielou index;

SWC. Soil water content; SBD. Soil bulk density; SOM. Soil organic matter; STN. Soil total nitrogen; STP. Soil total

phosphorus; STK. Soil total potassium; pH. pH value; The same as below

Fig. 1 Redundancy analysis of species diversity in shrub and herb layers and soil factors

4 NYswc  MlsBD E5soM BEISTN []sTp EZ=1STK [IpH
0

e
1 26° ;
Shurb layer 6% =
1% =
1%
Herb layer 23% 20%
2% \ . . , )
0 20 40 60 80 100

f# FE FE Interpretation/%
B2 A HEPR 0 L I8 AT B 9% W) o 22 B 1 e T

Fig. 2 Interpretation of soil factors on community species diversity of J. tibetica

£S5 RAREMMKBEEZUHSHEESIREEFHESOESH

Table 5 Stepwise multiple regression between community species diversity indices and soil factors of J. ribetica

ZREPEIR R A ] |9 45 ) CREPE 3 Zih FAH P
Diversity index Stepwise regress model Multiple correlation Integration F Significance
R (s) R (s)=0.012SOM—0. 023 0. 560 13.219 0.001
H (s) H (s)=0.011SOM+0. 51 0. 557 13.035 0.001
D (s) D (s)=0.003SOM—+0. 447 0. 441 6.691 0.013
R (h) R (h)=8.120—0. 246STK 0. 369 4.575 0.041
H (h) H (h)=0.413pH—0. 116STK+2. 045 0. 542 5.822 0. 008
J (b J (h)=0.003SOM+0. 11pH—0. 209 0.585 7.270 0.003

ARIZYFhZ REPERE S SOM,STK, pH 2 [8] 77 7¢ SOM ,pH L[ 0 Pielou #5 %, SOM ., pH #1 , 1
3 MH G R  Margalel 4850k STK 3% 0 i 9 /) AIFEFERON K, Bt al I, SOM,STK il pH J&#
Shannon-Wiener 8§ #{ 52 2| pH. STK X K + #) 3% AR YR 2R R A R A, RIS KR A
Wi, B pH 38 A H STK ik /b £ kE o 48 B K, FATETE W Fh 22 FEVE AR (b 0 SCHE R F
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— TR A A KR R R 2 SRR
ARG & BHE AR JZ Margalef 48 %% . Shannon-Wiener 48
% Simpson 8B E A JZ Pielou 885 SOM 2 [a] £
WEIFAX KR X5 Merunkova Fil Chytry' ™' F 2 i
LS IR 45 AR TR] . Merunkova il Chytry ™ BIF9E %
B R MR )R = 5 B 5 SOM R 7 A 56 L 32 R Sy
WE5E DA T 5 1 ol 98~ 572 BH 33, Ay DA TS 52 L T o
MFP 2 J . TR R IE R B RO S 4 AL
5 SOM & i 5 3 GO OG , B 25 2R T fE 5 AT 5 IX R
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WK, T 55 0 Ak T AR R B IR S A PR
AN s R ) W ORI & 8 TR R BT 9, S BORE VR
Yyl = 5 B2 RO A B - S BT S 1 T B AT
AMETE S IR B R bR b 1= 5 SOM & 1 T 75 14
SR (GR 40 HE DL R A B R E R A K
T ZAEPEAE RS SOM ] IEAC

R 5E K& P ELA ]2 Margalef 48 %4 . Shannon-
Wiener #8501 55 STK b & 25 A 5¢, Ji K 0] 58
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