29(3) 41-60, 2007 41

29

Research paper

Vegetation and Biology of Impatiens at Kuan-Wu Area

Hsy-Yu Tzeng! Chern-Hsiung Ou?!
Chih-Chuan Lin! Jiunn-Kae Sheu? Ching-An Chiu34

Summary This paper investigated the distribution, environmental factors, vegetation and pollination of
Impatiens at Kuan-Wu area. We also reviewed the literatures to discuss the reproduction biology, establish-
ment and distribution of Impatiens. Among this genus, Impatiensdevalii, |. tayemonii and |. unifloraare
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endemic species of Taiwan. The first one is restricted within Kuan-Wu area, while the last one has
the smallest population. The 29 understory plots of road side could be divided into 9 vegetation types.
According to the importance value indices of . devolii and I. tayemonii, most plots could be separated

into 2 groups. Light and water regime are the important environmental factors for population distribution,

plant size and flower number of Impatiens. Besides explosive dehiscence of seed dispersal, water
flow and human activity are critical factors of secondary seed dispersal. The spatial distribution
patterns of Impatiensreveal their discontinuous and mass-dominated population owing to the characters

of seed dispersal, germination and growth plasticity etc. Honey bee and bomble bee are the main

pollinators of Impatiens in which pollinators shared with each other. The pollination ecology and

cleistogamous phenomenon of Impatiensare well-known objects, but its information is rare in Taiwan.

The conservation strategies of Impatiens are also suggested.
Key words Kuan-Wu, Impatiens, vegetation, pollination, conservation.
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Fig. 1. The study sites of Impatiens vegetation at Kuan-Wu area.
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Fig. 2. The ecoclimatic diagram of Kuan-Wu area; P represents perhumid, H represents relative humid.
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Fig. 3. The dendrogram of cluster analysis for Impotiens vegetation at Kuan-Wu area.
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1.

Table 1. The environment factors and the 1V and average height of I. devolii. of each plot

pH _
plot DD. IN e vy Hetghiem)
(%) (%) HO kc1 (%)  (ppm
1 4.0 140 463 354 0.2 53 128 8 174  31.6+5.8
2 10.5 403 522 438 06 204 18 15 234  11.1+32
3 2.5 131 528 418 0.2 249 129 8 162  29.3+6.5
4 5.7 227 515 419 03 240 174 4 428  27.4%10.2
5 2.8 111 589 466 0.2 82 174 4 88 43.1%265
6 2.6 111 601 495 02 143 179 3 231 71.013.0
7 1.2 182 672 568 0.1 92 58 14 - -
8 4.4 51 665 577 03 180 115 9 - -
9 1.7 76 528 391 01 94 239 3 - -
10 1.8 85 568 442 01 215 281 7 103  46.6+12.6
11 2.1 85 575 472 01 11.0 317 10 7.8 67.6+213
12 1.5 56 592 475 01 120 106 10 23.0  65.0+12.3
13 3.7 154 619 532 02 187 227 2 237 75.8+19.1
14 33 120 474 368 02 48 208 1 - -
15 3.0 120 622 518 03 11.6 187 3 - -
16 7.3 131 678 603 04 28.7 159 5 - -
17 28.4 744 687 58 0.2 57 217 2 120 52.3+17.0
18 1.8 73 612 497 01 205 198 2 257 51.0+11.7
19 1.9 74 688 618 0.1 88 263 5 17.8 85.4+18.6
20 2.2 79 69 616 01 6.2 241 4 408  86.2+17.1
21 3.4 127 644 560 03 125 334 12 312 82.8+20.4
22 2.3 101 551 426 0.2 98 124 8 - -
23 31 125 623 528 02 377 136 7 - -
24 2.1 87 549 426 02 16.7 332 12 132 71.1#177
25 3.4 115 462 369 02 160 33 15 102 -
26 3.0 129 596 502 05 141 147 6 764  60.7+8.1
27 36 146 456 366 0.3 127 9% 11 - -
28 4.7 124 451 337 02 20 42 15 133 31.3+101
29 4.6 136 550 415 0.2 84 87 11 162  46.3+118
Ve 423 Mgy Sfor afs 02t gy
max 284 745 696 618 0.6 37.7 86.2
min 1.2 51 506 451 01 2.0 1.1
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2.
Table 2. Correlations between environmental factors, 1VI and average height of I. devolii for each
plot site
pH
32% IN KCl VI Height
Y 0.638* -0.189ns -0.123ns 0.679** 0.037ns- 0.077ns 0.096ns -0.463*
! -0.189ns -0.145ns  0.482* 0.052ns 0.108ns 0.123ns -0.489*
D.D. H20 0.978** -0.184ns 0.066ns -0.341ns 0.341ns 0.804 **
IN KCI 0.090ns 0.167ns -0.291ns 0.392ns 0.770 **
! 0.350ns 0.121ns 0.325ns -0.382ns
0.033ns 0.235ns -0.182ns
-0.284 ns  -0.236 ns
VI 0.176 ns
Spearman rank correlation
! (arsin (squrt (p))) x57.295791

3.
Table 3. Phenology of I. devolii at Kuan-Wu

Month 1 2 3 4 5 6 7 8 9 10 11 12

Growth period
( )

Flowering period s @ @ S
( ) @5 @5 @5 @5
FEun perlc)Jd o S S S
V\(/Ilt perlc;d & &

: Growth period; £&: Flowering period; €: Fruit period; & : Wilt period

()
pH

( 1993)
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( 1993
2005)

()

()

(Evans & Hug-
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1986; Randall & Hilu, 1990, 1997)
(1997)
« )
3 5 8
9
4 9
10
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e

N
/
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2 JikF l.
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FRARTEYD
1. Adiantaceae
1. Coniogramme japonica (Thunb.) Diels

2. Athyriaceae
2. Athyriumvidalii (Fr. & Sav.) Nakai

3. Diplazium kawakamii Hay.
3. Blechnaceae
4. Woodwardia orientalis Sw.
4. Davalliaceae
5. Araiostegia perdurans (Christ) Copel.

5. Dennstaedtiaceae
6. Dennstaedtia hirsuta (Sw.) Mett. ex Mig.

7. Hypolepis punctata (Thunb.) Merr.
8. Monachosorum henryi Christ
9. Pteridium aquilinum (L.) Kuhn ssp.
wightianum (Wall.) Shieh
6. Dryopteridaceae
10. Acrophorus stipellatus (Wall.) Moore

11. Arachniodes aristata (Forst.) Tindle

12.Arachniodes pseudo-aristata (Tagawa)
Ohwi

13. Arachniodes rhomboides (Wall.) Ching

14. Cyrtomium falcatum (L. f.) Presl

15. Dryopteris scottii (Bedd.) Ching

16. Dryopterisvaria (L.) Ktze.
17. Polystichum parvipinnulum Tagawa

18. Polystichum tsus-simense (Hook.) J. Sm.

7. Gleicheniaceae
19. Dicranopteris linearis (Burm. f.) Under.

20. Diplopterygium glaucum (Houtt.) Nakai

8. Osmundaceae
21. Osmunda japonica Thunb.
9. Polypodiaceae
22. Lepisorus obscure-venulosus (Hay.) Ching

23. Pyrrosia polydactylis (Hance) Ching

24. Pyrrosia sheareri (Bak.) Ching

10. Pteridaceae
25. Cheilanthes farinosa (Forsk.) Kaulf.

26. Pteris cretica L.
27. Pteris longipinna Hay.
28. Pteris scabristipes Tagawa
29. Pteris wallichiana Ag.
11. Thelypteridaceae
30. Cyclosorus interruptus (Willd.) H. Ito

31. Parathelypteris beddomei (Bak.) Ching

BIEY
12. Taxodiaceae
32. Cryptomeriajaponica (L. f.) D. Don

33. Taiwania cryptomerioides Hay.
EIEEY
13. Acanthaceae

34. Baphicacanthus cusia (Nees) Bremek.

35. Goldfussia formosanus (Moore) Hsieh &
Huang
36. Parachampionellaflexicaulis (Hay.) Hsieh
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& Huang
37. Parachampionella rankanensis (Hay.)
Bremek.
14. Aceraceae
38. Acer kawakamii Koidz.
39. Acer serrulatum Hay.
15. Actinidiaceae
40. Actinidia chinensis Planch. var. setosa Li

41. Saurauja oldhamii Hemsl.
16. Amaranthaceae
42. Achyranthes japonica (Miqg.) Nakai

17. Apiaceae
43. Centella asiatica (L.) Urban
44, Hydrocotyle setulosa Hay.
45. Torilis japonica (Houtt.) DC.
18. Apocynaceae
46. Trachelospermum jasminoides (Lindl.)
Lemaire
19. Araliaceae
47. Aralia decaisneana Hance
48. Hederarhombea (Miq.) Bean var. formosana
(Nakai) Li
20. Asclepiadaceae
49. Cynanchum taiwanianum Yamazaki

21. Asteraceae
50. Adenostemma lavenia (L.) Ktze.
51. Artemisia anomala S. Moore
52. Artemisia princeps Pamp. var. orientalis
(Pamp.) Hara
53. Aster leiophyllus Fr. & Sav.
54. Bidens pilosa L. var. minor (Bl.) Sherff

55. Crassocephalum rabens (Juss. ex Jacg.)
S. Moore
56. Dichrocephala bicolor (Roth) Schlechtendal

57

57. Erechtites valerianaefolia (Wolf) DC.

58. Erigeron canadensis L.
59. Eupatorium formosanum Hay.
60. Mikania cordata (Burm. f.) B. L. Rob.

61. Picrishieracioides L. ssp. morrisonensis
(Hay.) Kitamura
62. Prenanthes formosana Kitamura

63. Senecio nemorensis L.
64. Senecio scandens Ham. ex D. Don

65. Youngia japonica (L.) DC.
22. Balsaminaceae
66. Impatiens devolii Huang
67. Impatiens tayemonii Hay.
68. Impatiens uniflora Hay.
23. Betulaceae
69. Alnus formosana (Burk.) Makino

70. Carpinus kawakamii Hay.
24. Boraginaceae
71. Cynoglossum zeylanicum (Vahl) Thunb.
ex Lehmann
25. Brassicaceae
72. Arabis morrisonensis Hay.
73. Barbarea taiwaniana Ohwi
74. Cardamine nipponica Fr. & Sav.

75. Cardamine scutata Thunb. var. formosana
(Hay.) Liu & Ying
76. Rorippaindica (L.) Hiern
26. Campanulaceae
77. Peracarpa carnosa (Wall.) Hook. f. &
Thoms.
78. Pratia nummularia (Lam.) A. Br. & Asch.

27. Caprifoliaceae
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79. Lonicera acuminata Wall.
80. Sambucus formosana Nakai
81. Viburnum foetidum Wall. var. rectangulatum

(Graebner) Rehder K
82. Viburnum urceolatum Sieb. et Zucc.
%

28. Caryophyllaceae
83. Cucubalus baccifer L.
84. Stellaria media (L.) Vill.
29. Celastraceae
85. Celastrus hindsii Benth.
86. Euonymus spraguei Hay.
87. Perrottetia arisanensis Hay.
30. Cucurbitaceae
88. Gynostemma pentaphyllum (Thunb.) Makino

89. Thladiantha nudiflora Hemsl. ex Forb. &
Hemsl.
90. Zehneria mucronata (Blume) Miq.

31. Elaeagnaceae
91. Elaeagnus glabra Thunb.

32. Ericaceae
92. Lyonia ovalifolia (Wall.) Drude
93. Rhododendron rubropilosum Hay.

33. Fabaceae
94. Lespedeza cuneata (Dumont d. Cours.) G.
Don
34. Gentianaceae
95. Tripterospermum taiwanense (Masamune)
Satake
35. Geraniaceae
96. Geranium nepal ense Sweet ssp. thunbergii
(Sieb. & Zucc.) Hara
36. Lamiaceae
97. Anisomelesindica (L.) Ktze.
98. Clinopodiumgracile (Benth.) Ktze.
99. Clinopodium laxiflorum (Hay.) Matsum.

100. Clinopodium umbrosum (Bieb.) C. Koch

101. Kinostemon ningpoense (Hemsl.) Kudo

102. Melissa axillaris Bakh. f.
103. Paraphlomis gracilis (Hemsl.) Kudo

37. Lauraceae
104. Litsea acuminata (BIl.) Kurata
105. Litsea mushaensis Hay.
38. Melastomataceae
106. Sarcopyramis napalensis Wall. var.
bodinieri Levl.
39. Myrsinaceae
107. Ardisia crenata Sims
40. Oleaceae
108. Ligustrum morrisonense Kaneh. & Sasaki

41. Oxalidaceae
109. Oxalis corniculata L.
110. Oxalis corymbosa DC.
42. Papaveraceae
111. Corydalis ophiocarpa Hook. f. & Thoms.

43. Phytolaccaceae
112. Phytollaca americana L.
44. Piperaceae
113. Peperomia reflexa (L. f.) A. Dietr.

45. Plantaginaceae
114. Plantago asiatica L.
46. Polygalaceae
115. Polygala japonica Houtt.
47. Polygonaceae
116. Polygonum chinense L.
117. Polygonum cuspidatum Sieb. & Zucc.

118. Polygonumlongisetum De Bruyn
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119. Polygonum multiflorum Thunb. var.
hypoleucum (Ohwi) Liu, Ying & Lai

120. Polygonum nepalense Meisn.
121. Polygonum posumbu Buch.-Ham. ex Don.

122. Polygonum thunbergii Sieb. & Zucc. f.
biconvexum (Hay.) Liu, Ying & Lai

48. Ranunculaceae
123. Clematis chinensis Osbeck
124. Clematis grata Wall.
125. Clematis henryi Oliv. var. morii (Hay.)
T.Y.Yang & T. C. Huang
126. Clematis tsugetorum Ohwi
127. Clematisuncinata Champ. var. foribunda
Hay.
128. Ranunculus sieboldii Mig.
49. Rhamnaceae
129. Rhamnus formosana Matsum.
130. Sageretia thea (Osbeck) M. C. Johnst.

50. Rosaceae
131. Duchesnea indica (Andr.) Focke
132. Eriobotrya deflexa (Hemsl.) Nakai

133. Rosa sambucina Koidz.
134. Rubus rolfei Vidal

135. Rubus corchorifolius L. f.
136. Rubus formosensis Ktze.
137. RubusivcanusLiu & Yang
138. Rubus kawakamii Hay.
139. Rubus parviaraliifolius Hay.

140. Rubus pectinellus Maxim.

141. Rubus trianthus Focke

142. Spiraea prunifolia Sieb. & Zucc. var.
pseudoprunifolia (Hay.) Li
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51. Rubiaceae
143. Galium echinocarpum Hay.
144. Mussaenda parviflora Matsum.

52. Rutaceae

145. Toddalia asiatica (L.) Lam.
53. Sabiaceae

146. Sabiatransarisanensis Hay.

54. Saxifragaceae
147. Astilbe macroflora Hay.
148. Deutzia pulchra Vidal
55. Schisandraceae
149. Schisandra arisanensis Hay.
56. Scrophulariaceae
150. Ellisiophyllum pinnatum (Wall.) Makino

151. Hemiphragma heterophyllum Wall. var.
dentatum (EIm.) Yamazaki

152. Mazus alpinus Masamune

153. Scrophularia yoshimurae Yamazaki

57. Solanaceae
154. Physalis angulata L.
155. Solanum hidetaroi Masamune
156. Solanum lyratum Thunb.
157. Solanum lysimachioides Wall.
158. Solanum nigrum L.
58. Styracaceae
159. Styrax formosana Matsum.
59. Symplocaceae
160. Symplocos lancifolia Sieb. & Zucc.

60. Theaceae
161. Eurya crenatifolia (YYam.) Kobuski

162. Eurya glaberrima Hay.
61. Ulmaceae
163. Ulmus uyematsui Hay.
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164. Zelkova serrata (Thunb.) Makino
62. Urticaceae
165. Debregeasia edulis (Sieb. & Zucc.) Wedd.

166. Elatostema minutum Hay.

167. Girardinia formosana Hay.

168. Gonostegia hirta (Bl.) Mig.

169. Pellioniaradicans (Sieb. & Zucc.) Wedd.

170. Pilea angulata (Bl.) BI.
171. Pilea brevicornuta Hay.
172. Pilea japonica (Maxim.) Hand. -Mazz.

173. Pilea matsudai Yam.
174. Pilea plataniflora C. H. Wright

175. Pilea trinervia Wight
176. Urtica thunbergiana Sieb. & Zucc.

177. Villebrunea pedunculata Shirai

63. Valerianaceae
178. Valeriana flaccidissima Maxim.

64. Verbenaceae
179. Callicarpa formosana Rolfe
65. Violaceae
180. Viola adenothrix Hay.
181. Viola mandshurica W. Becker
66. Vitaceae
182. Tetrastigma umbellatum (Hemsl.) Nakai

EITEIEY
67. Araceae
183. Arisaema formosana (Hay.) Hay.

184. Arisaema formosana (Hay.) Hay. f.

stenophylla Hay.
185. Arisaema consanguineum Schott.

68. Cyperaceae
186. Baeothryon subcapitatum (Thwaites) T.
Koyama
187. Bulbostylis densa (Wall.) Hand.-Mazz.

188. Carex alopecuroides D. Don

189. Carex rhynchachaeniumC. B. Clarke ex
Merr.
69. Liliaceae
190. Asparagus cochinchinensis (Lour.) Merr.

191. Liriope spicata Lour.
192. Paris polyphylla Smith
193. Polygonatum cyrtonema Hua
70. Poaceae
194. Brachypodium sylvaticum (Huds.) Beauv.
var. luzoniense (Hack.) Hara

195. Eragrostis multicaulis Steud.

196. Melica onoei Franch. & Sav.
197. Microstegium dilatatum Koidz.

198. Miscanthusfloridulus (Labill.) Warb. ex
Schum. & Laut.

199. Oplismenus undulatifolius (Arduino)
Roem. & Schult.

200. Poa acroleuca Steud.

201. Polypogon fugax Nees

202. Yushania niitakayamensis (Hay.) Keng
f.

71. Smilacaceae #i
203. Smilax arisanensis Hay. #i
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