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Abstract: Based on field survey, species composition and a diversity indexes of five typical habitats
(arbor land, forest edge, abandoned land, waste hillside and shrub land) of natural population of
Narcissus tazetta var. chinensis M. Roem. on Daleishan Island of Nanji Islands in Zhejiang Province were
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analyzed, and the relationship between species distribution and main environmental factors, interspecific

relationship between N. tazetta var. chinensis and its associated species, and spatial distribution pattern of

natural population of N. tazeita var. chinensis were studied by using canonical correspondence analysis

(CCA ), minimum spanning tree ( MST) analysis and spatial point pattern analysis ( SPPA),

respectively. The results show that there are 28 species in five habitats of natural population of N. tazeiia
var. chinensis on Daleishan Island of Nanji Islands in Zhejiang Province, in which, there are 16, 13, 9,
8 and 8 species in arbor land, forest edge, abandoned land, waste hillside and shrub land, respectively.

Important value of N. tazetia var. chinensis in all five habitats is the highest. Shannon-Wiener diversity
index of abandoned land and arbor land is higher, that of shrub land and forest edge is the second, while
that of waste hillside is the lowest. Cluster analysis result of five habitats shows that abandoned land and
arbor land are clustered into one group, and other three habitats are clustered into the other group. CCA

ordination result shows that distribution of N. tazetta var. chinensis is negatively correlated with slope, and

positively correlated with electrical conductivity, water content and temperature of soil, aspect, and

altitude , indicating that habitat with gentle slope, and moderate water content, electrical conductivity and
temperature of soil is suitable for the growth of N. tazetta var. chinensis. MST analysis result shows that N.
tazetta var. chinensis has the closest interspecific relationship with its associated species Rumex japonicus
Houtt., Bidens pilosa Linn. and Artemisia lavandulifolia DC., which should be considered as key
prevention objects in biological treatment for restoration of natural population of N. tazetta var. chinensis.

SPPA analysis result shows that number of N. tazetta var. chinensis association distributed in the waste

hillside is relatively high, which distributes concentratedly in the northeast corner, but rarely in the west

and south; N. tazetta var. chinensis association shows random distribution at the scale of 0.0-0.1 m;

when the scale is greater than 0.1 m, it shows concentrated distribution. It is suggested that natural

population of N. tazetta var. chinensis on Daleishan Island of Nanji Islands in Zhejiang Province mainly

distributes concentratedly in abandoned land on the southeast slope, and heterogeneity of island habitat

and self-reproduction characteristics are the key factors influencing restoration of natural population of N.

tazetta var. chinensis on Nanji Islands. Long-term monitoring and related research are recommended for

the community dynamics of N. tazetta var. chinensis, and integrated management combined with the

ecosystem of the island is also suggested.

Key words: Nanji Islands; Narcissus tazetta var. chinensis M. Roem.; « diversity index; habitat;
canonical correspondence analysis (CCA) ; environmental factor; spatial distribution pattern
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Table 1 Status of five quadrats of natural population of Narcissus tazetta var. chinensis M. Roem. on Daleishan Island of Nanji Islands in

Zhejiang Province

A T HEAHICHRBR ( j(iSD) 2
FEJ7 qjl_?ftjz )3 ) Wik/m  WRE/(°) Y Related indexes of soil (X+SD)?
Quadrat tyi)el]? Longitude Latitude Altitude Slope Aspect Sk /% 5%,/ mS « cm™! ELEE/C

Water content Electrical conductivity Temperature
1 T1 E121°05'11" N27°29'38" 48 17 74 West 24.01+7.49a 1. 15+0. 23a 16. 68+0. 77d
2 T2 E121°05'11" N27°29'40" 61 27 4§ South 13.46+2. 20b 1.30+0. 18a 15. 62+0. 19¢
3 T3 E121°05'11" N27°29'38" 55 10 PR Southwest 14.02+7. 50b 1.30+0. 27a 19. 18+0. 13a
4 T4 E121°05'10" N27°29'38" 45 31 Z<F Southeast 6.93x1.61b 1. 15+0. 14a 18.78+0. 78b
5 TS E121°05'10" N27°29'38" 49 25 P4 West 11.59+8.01b 1.13+0. 23a 17.92+0. 45¢

D1, FRAKMHL Arbor land; T2: L% Forest edge; T3, FEfkHL Abandoned land; T4: FE3{ Waste hillside; T5: HE AR MM Shrub land.
2 [l F OR[N B 32 78 AN [ A 55 6] 22 53 8 3% (P < 0. 05) Different lowercases in the same column indicate the significant difference among

different habitats ( P<0.05).
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Table 2 Species composition and important value of five habitats of natural population of Narcissus tazetta var. chinensis M. Roem. on Daleishan

Island of Nanji Islands in Zhejiang Province

GE R HEHE/%"  Important value'
No. Species T A MHL Mk FEAFHL T TEA M
Arbor land Forest edge Abandoned land Waste hillside Shrub land
1 P RLAA BEUE LN Veronica persica — — 5.9 5.2 2.3
2 s Eurya emarginata 0.2 — — — —
3 DK Stellaria media — — — 1.3 —
4 B2 > Yucca gloriosa — 4.8 — — 0.5
5 %5 Pueraria montana 1.0 — — — —
6 MIFC Lycium chinense — 5.1 0.5 — —
7 WAL Bidens pilosa 1.8 — — 6.3 23.2
8 LIAEFERK L Oxalis corymbosa 4.9 4.1 — — —
9 KHAFE Polygonum chinense — 2.9 — 1.8 2.2
10 GIE/NE Ajuga decumbens 2.0 — — — —
11 2% Solanum nigrum — — 0.9 — —
12 1% Miscanthus sinensis — 5.1 1.9 0.9 6.0
13 KBiE Cocculus orbiculatus — — — 0.2 —
14 KK Casuarina equisetifolia 2.4 — — — —
15 4 Lonicera japonica 0.5 — — — —
16 BB Mallotus japonicus 1.5 12.8 — — 10. 4
17 1122 Alpinia japonica 1.2 — — — —
18 KA Nareissus tazetta var. chinensis 36.1 44. 8 49.5 53.6 19.2
19 INRFERE Smilax davidiana — 2.6 — — —
20 AEMHE 32 Sonchus asper — — 0.4 — —
21 M B ¥ Commelina communis — 1.8 — — —
22 “F I Rumex japonicus 1.5 — 4.6 — —
23 PP Artemisia lavandulifolia 2.4 5.1 6.2 3.7 —
24 PFHSAEE N Daucus carota — 1.0 — — —
25 5] Chrysanthemum indicum 3.4 2.5 — — —
26 — 54T Emilia sonchifolia 1.1 — — — —
27 PRI Euphorbia helioscopia 1.6 — — — 0.5
28 TR Galium spurium 6.3 6.0 2.8 — —

Y —. J&4M5 No distribution.
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Table 3 Comparison on « diversity indexes of species in five habitats
of natural population of Narcissus tazetta var. chinensis M. Roem. on
Daleishan Island of Nanji Islands in Zhejiang Province!

e f e FE2)
Hja:blfafli}:ez) S A b .
T1 16 1.512 0. 859 0. 545
T2 13 1. 097 0.745 0. 499
T3 9 1.930 0.765 0.752
T4 8 0. 966 0.705 0. 464
T5 8 1.287 0. 845 0.619

DS, YyFp 42 & B Species richness; H,’. Shannon—Wiener Z #3541
Shannon-Wiener diversity index; D: Simpson ZREHETE % Simpson
diversity index; J, : Pielou 5] TS %L Pielou evenness index.

DT1; FF KMk HE Arbor land; T2: MK Forest edge; T3: 3¢ #F il
Abandoned land; T4; FE3§ Waste hillside; TS; # AR MKHy Shrub

land.
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Fig. 1 Cluster diagram of five habitats of natural population of
Narcissus tazetta var. chinensis M. Roem. on Daleishan Island of Nanji
Islands in Zhejiang Province
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Axis 1

1. B[RRI SE LY Veronica persica; 2 TER Eurya emarginata; 3 B2k Stellaria media; 4: RUBZ % Yucca gloriosa; 5. B Pueraria montana; 6 Hytke
Lycium chinense; 7 YRETH Bidens pilosa; 8 LIAEBEIR 2L Oxalis corymbosa ; 9 KRt Polygonum chinense; 10 LI /N Ajuga decumbens; 11 Jp %
Solanum nigrum; 12 1% Miscanthus sinensis; 13: KB C. Cocculus orbiculatus; 14: KFRHE Casuarina equisetifolia; 15: 2.4 Lonicera japonica; 16; FHE
il Mallotus Japonicus; 17 ER Alpinia japonica; 18 JKAll Narcissus tazetta var. chinensis; 19 INFRFEHL Smilax davidiana ; 20 M-V 13K Sonchus
asper; 21; WEEREL Commelina communis; 22. “FB Rumex japonicus; 23: B3 Artemisia lavandulifolia; 24; T2 N Daucus carota; 25. B4
Chrysanthemum indicum ; 26 — 54T Emilia sonchifolia ; 27 . B Euphorbia helioscopia; 28 ; B Galium spurium. T1: TR AR Arbor land; T2 #k
%% Forest edge; T3: F-#FHb Abandoned land ; T4 FE3 Waste hillside; T5: #EAMH Shrub land. AL: %3k Altitude; SL: 3¢ Slope; AS: 3 [1 Aspect;
WCS: 13K Water content in soil; ECS: 13 53 Electrical conductivity of soil; ST: 13 Soil temperature.

B2 #IrESBAELIEKIIEAERS N EEREYMARSHERFH _EHFE
Fig. 2 Two-dimensional ordination diagram of five habitats and their species composition with environmental factors of natural population of
Narcissus tazetta var. chinensis M. Roem. on Daleishan Island of Nanji Islands in Zhejiang Province
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1. FIhifA B8 Veronica persica; 2 A Eurya emarginata; 3. B2k Stellaria media; 4: KB Yucca gloriosa; 5 & Pueraria montana; 6 Hfd
Lycium chinense; 7. Y415 Bidens pilosa; 8. LIAEBEIRFL Oxalis corymbosa; 9: ‘KHtE Polygonum chinense; 10 4 H5/NG Ajuga decumbens; 11 B3
Solanum nigrum; 12 T Miscanthus sinensis; 13: ARBjc. Cocculus orbiculatus; 14 KR Casuarina equisetifolia; 15 L2 Lonicera Japonica; 16 [ii§g =3
il Mallotus japonicus; 17 32 Alpinia japonica; 18: KAl Narcissus tazetta var. chinensis; 19: /INF3E3 Smilax davidiana; 20 FEM T ZE Sonchus
asper; 21 8 ¥ B Commelina communis; 22: -1 Rumex Japonicus; 23 B Artemisia lavandulifolia ; 24 WHEIE N Daucus carota; 25: ¥F %
Chrysanthemum indicum ; 26: — .41, Emilia sonchifolia; 27 : ¥ Euphorbia helioscopia; 28 : JE¥IR Galium spurium.

B3 #riIraBES B KA 5okl B 2R FE B rhok Al R 4 A g S/ N LR
Fig. 3 Minimum spanning tree of Narcissus tazetta var. chinensis M. Roem. and its associated species in natural population of
N. tazetta var. chinensis on Daleishan Island of Nanji Islands in Zhejiang Province
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Fig. 4 Spatial point pattern analysis on Narcissus tazetta var. chinensis M. Roem. association in waste hillside of natural population of

N. tazetta var. chinensis on Daleishan Island of Nanji Islands in Zhejiang Province
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