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Effects of soil nutrients on the population spatial distribution of the rare fragrant plant Osmanthus delavayi in Jizu
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Abstract: Taking the population of the rare fragrant plant Osmanthus delavayi Franch. distributed in Jizu Mountain,
Binchuan County, Yunnan Province as the research object, the effects of soil nutrients on its population spatial distribution
were analyzed through community investigation and soil analysis. The results show that a total of 78 vascular plant species
are recorded in the 0. delavayi community, belonging to 58 genera of 36 families. The importance values of O. delavayi in
the arbor layer and shrub layer are 21.41% and 38.64% respectively, indicating its dominant position. The contents of soil
organic matter, total nitrogen, total phosphorus, total potassium, available nitrogen, and available potassium all exhibit
moderate spatial variation, among which total phosphorus content has the highest coefficient of variation (35.98%). The
Kriging interpolation shows that soil nutrient contents are relatively high in the northwest of the study area and gradually
decrease towards the southeast. The stepwise multiple regression analysis indicates that soil available potassium content has
a very highly significant negative effect (p<0.001) on the individual number of O. delavayi and a highly significant negative
effect (p<0.01) on the mean ground diameter; soil organic matter content has a highly significant positive effect on the
individual number. In conclusion, in terms of soil nutrients, the soil microhabitat characterized by “low potassium and high
organic matter” is a key condition for the suitable survival and regeneration of the O. delavayi population.

Key words: Osmanthus delavayi Franch. ; soil nutrient; spatial distribution; conservation
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2.1 BRAKRBEELHMEE

PHA LR IR Y R LA TEAR R RIS 9 MR b 3k
TEREERY) 78 Fh RIE T 36 BL S8 @, i 1 AL AR
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F1 ZEBYRLELARBEARR XYM SHERHH LR
Table 1 Comparison of species diversity indices in different layers of
Osmanthus delavayi Franch. community in Jizu Mountain of
Yunnan Province!)

JZIK Layer R H' D J

T+ AKJZ Arbor layer 2.896 2.588 0.928 0.699
H#EAJZ Shrub layer 5.383 3.286 0.964 0.699
HZRJZ Herb layer 7.214 3.659 0.975 0.702

D R: Margalef 18 Margalef index; H': Shannon — Wiener 15 %
Shannon-Wiener index; D: Simpson iR Simpson index; J: Pielou
F8%4 Pielou index.
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Wilson) . JII E &5 10 &% ( Quercus aquifolioides Rehder et E. H.
Wilson ) Fl1VE 74 75 X ( Quercus lobbii ( Hook. f. et Thomson ex
Wenz.) A. Camus) &5, FEVEARZ T, B 4L A BB 09 55 Z2{H & 18

K2 ZEBREUEEARBREEFAREMEREEEEAZE 8 M

38.64% o H A B Oy W3 E AR MDA S o Rk
( Viburnum yunnanense Rehder) K7 1E ( Rosa banksiae Aiton) Fll

/NI ( Ligustrum sinense Lour. ) 55

Table 2 The species with top eight importance values in arbor layer and shrub layer of Osmanthus delavayi Franch. community in Jizu Mountain

of Yunnan Province

TR TE% M Ak W (/%
Species in arbor layer Importance value Species in shrub layer Importance value
EIEARR Osmanthus delavayi 21.41 EIEARR Osmanthus delavayi 38.64
T X Quercus schottkyana 4.66 ZHJEHE Viburnum yunnanense 3.25
JINE G LR Quercus aquifolioides 4.35 AFAE Rosa banksiae 3.13
VT K Quercus lobbii 3.81 I Ligustrum sinense 3.02
izl Lithocarpus glaber 3.15 2550 Berberis Julianae 2.37
MR Quercus phellos 2.86 PURE LI 2% Camellia pitardii 2.11

1 ALY Rhododendron lapponicum 2.54 AEVG/NBE Berberis silva-taroucana 1.85
=5 LLIH Pinus densata 2.33 KM HWEAR Pieris formosa 1.79

22 HERABERETERS 5

FHEE 3 AT L. BF 3T X N 6 T G4 - 18 3% 43 35 A 22 20 A
SRS 18] S BT P R AR, A LT & i O 215.473 3 ~365.846 7
g kg AN T 160 2~14.954 9 g - kg™, BB N
0.7448~1.941 0 g « kg™, &M &M 3.901 5~9.778 2
g ke A SR N 0.556 4~1.118 0 g - kg™ EAHI A &
H0.169 8~0.311 5 g - kg™, 6 Tl +HEFEIHHEAR KA S R AR
17.93% ~35.98% 2 8], J& T+ 45 23 (8] A2 S 5, A HLBTA 42
A& =M EES PEHER, R BEH2IR 0, Wiy EAH HAE
BN REERIEZS T, 2w A HO & =T
BHER FHE, i B i, RIABEE A WA, SAA & &
SEE AN AR B O OF W B A, 3% WO B B L
I3 HAr 4RI

FIHT 58 BAR R ELEE NS 22 F X0 2 LA AR AR R B V8 L3R 00
SR AATA TN, 4528 (B 1) KB BFOE X P AL AR 45 7

R3 ZEBRELUERARMELERSOE

B = A DI TR B 45 3% 4 VS LR 1) AR
ESe oy <N
23 ITEFSMERKESHBESERKNZM

SR (K 4) Bon B IEA RS, BTG 18 ) 1
A B SRR LT & i 2 AN R - [l VA R A A
3 (F=36.004,p<0.001) , A B A figt 45 46 AR B AR B AR
FEHbE AR S 1Y 89.7% (V& R* 1y 0.897) , Horp, 4 HE @ R4
ErRE AR UEIL REL(B) F—0.912, SFAMARRHE B0 R 1 HE i 47
BN (p<0.001) 5 17 HHEA HLIT & 50 B {50 0.520, %4145
FEI M2 TE UM (p<0.01) o X T B4R X - 38 3%
P Bt AR OB 2R TR B (3 KA (F = 13.496, p<
0.01) , TZ AR AL AT fife ¢ A8 A6 AR 3R OF- 249 b A% 7 FF |l [ 22 57 1
60.0% (% R* 4 0.600) , - HEHALH &2 B {H R-0.799,
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Table 3 Soil nutrient contents in Osmanthus delavayi Franch. community in Jizu Mountain of Yunnan Province

TP AR E R (g - ke™)

Each nutrient content in soil

Giti

Statistic AL EA o 2 AR A
Organic Total Total Total Available Available
matter nitrogen phosphorus potassium nitrogen potassium
KA Maximum 365.846 7 14.954 9 1.941 0 9.778 2 1.118 0 0.3115
f%/IME Minimum 215.473 3 7.160 2 0.744 8 3.901 5 0.556 4 0.169 8
FH4{H Mean 292.901 6 10.886 8 1.225 8 5.5756 0.765 9 0.214 0
HH{H Median 303.036 5 11.810 3 0.994 7 4.988 0 0.764 9 0.182 4
FrifE 2= Standard deviation 52.518 0 2.561 1 0.441 0 1.701 1 0.162 6 0.056 3
AR S ZE/ % Coefficient of variation 17.93 23.52 35.98 30.51 21.23 26.31
P Skewness -0.27 -0.13 0.53 1.36 0.45 0.82
I Kurtosis 1.66 1.79 1.73 4.03 2.43 1.87
A3 AR Distribution type!) DI DI D2 D2 D2 D2

UDI1: ERUEAS G Approximately normal distribution; D2 . Ao A Right-skewed distribution.
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[0.688 4 - 0.776 5)
[0.776 5 - 0.913 1)
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Fig. 1 Kriging interpolation prediction maps of soil nutrient contents in Osmanthus delavayi Franch. community in

Jizu Mountain of Yunnan Province

F4 ZEBRLIEFHEENEUABRNMEHNEHHEZMN S TERSEIFHHERY
Table 4 Results of stepwise multiple regression analysis of soil nutrient contents on individual number and mean ground diameter of Osmanthus
delavayi Franch. community in Jizo Mountain of Yunnan Province!

WHGE T Model statistic T H =g *
Dependent variable JHEE R FE Variable fficient fficient t-value p-value
Adjusted R Fovalue coefficien coefficien
AMA%L Individual number 0.897 36.004 sk W& Constant 22.251 — 4.615 <0.001
WAk -0.109 -0.912 -7.907 <0.001
Woyn 0.067 0.520 4.512 <0.01
S AR Mean ground diameter 0.600 13.496 *=* H & Constant 22.102 — 8.109 <0.001
WaK -0.053 -0.799 -3.673 <0.01

D sy p<0.001; s 3 p<0.01. wyy : TIHEBHALEN A4 Soil available potassium content; wqy : THEAHLFE &1t Soil organic matter content. —; JG

Without.
TS A R AR BB £
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W I AR 2 R L, A I 5 T R 2 1) 10 9 LA 6 AR SRy P A
JETAFZRBIR RIS 45K 0T, DRI, 7R P AL b 3 4G
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S AR SRR o i i AR e R B KR e B

AT RE T A R S A R SRR AR A . 5E
RS AR — PR W« 45 SR O B B AE W DX P AL A X
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