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Table 1. The symbols and sampling sites of lilies native in Taiwan

Sampling site Abbreviation District

Central mountain districts (52 50 [IRER)
Guang-Hua S GH Northern mountain area
Ba-Lieng L BL Northern mountain area
Shiou-Ruan T SR Northern mountain area
Guan-Wu e GW Northern mountain area
Fu-Shou-Shan a2 FSS Central mountain area
He-Huan-Shan HEL HH Central mountain area
Tsuei-Feng 220 TF Central mountain area
Tuen-Yuan Ry TU Central mountain area
Lu-Shan L LS Central mountain area
Wu-She Fiit WuUS Central mountain area
Au-Wuan-Da BLEK WD Central mountain area
Shien-Wuan-Yiang Hre g SWY Central mountain area
Dueng-Pu B DP Central mountain area
Lueng-Fu-Pieng BERE LFP Central mountain area
Luo-Na SRR LN Central mountain area
Tian-Ch Rt TC Southern mountain area
A-Li [Se e AL Southern mountain area
Ma-Jia HEGR MA Southern mountain area
Tai-Ma-Li A ™ Southern mountain area

Coast districts (¥ /5 5t B &)
Bai-Sha-Wuan [Pl WS Northeastern coast area
Jien-Shan &ALl JS Northeastern coast area
Yie-Liou 52,11 YL Northeastern coast area
Ba-Dou-Tz A3 BD Northeastern coast area
Bi-Tou-Jiau SO B Northeastern coast area
Au-Di P oD Northeastern coast area
Shian-Lan HRE SO Northeastern coast area
Nan-Fan-Au [Eapapls! NF Eastern coast area
Shuei-Lian 7k B SL Eastern coast area
Jiyi-Chi Tt cc Eastern coast area
Sh-Ti-Pieng FRREE STP Eastern coast area
San-Shian-Tai == 3ST Off shore islet

Lan-Yu 5] LA Off shore islet
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Fig. 1. Geographic locations and sampling sites of native lily. Central Mountain Districts (Lilium formosanum) A: northern; B:

central; C: southern Coast Districts (L. longiflorum); D: northeastern; E: eastern; F: off shore islets Population
representative codes are as those showed in Table 1.
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Table 2. The plant height and stem diameter characteristics of Lilium formosanum (F) and L. longiflorum (L)
distributed among six geographic districts in Taiwan

Districts (No. populations) Plant height (cm) * Stem diameter (mm)
Central mountain districts (L. formosanum)
Northern mountain area (4) 60.13+27.42 5.22+1.70
(74.8+40.7,GW ; 39.3+12.0,SR)” (6.1+1.5,BL ; 4.0+1.0,SR)
Central mountain area (11) 74.04+46.12 5.34+2.32
(135.0£49.4,LN ; 21.4+5.7,HH) (7.1+2.3,WD ; 2.8+1.0,FSS)
Southern mountain area (4) 75.57+37.80 6.11+2.49
(98.8+31.5,MA ; 33.7+12.1,TC) (7.2+2.7,MA ; 4.2+1.8,TC)
Coast districts (L. longiflorum)
Northeastern coast area (7) 28.11+17.50 4.60+1.80
(51.8+23.0,JS ; 12.6+7.8,0D) (5.4+1.4WS ; 3.5+£0.8,YL)
Eastern coast area (4) 36.18+14.63 5.38+3.04
(43.20+15.4,CC ; 29.4+9.5NF) (7.943.6,CC ; 4.3+1.2,NF)
Off shore islet (2) 43.35+15.40 5.64+2.24
(49.6+13.4,LA ; 37.1+15.0,3ST) (5.9¢1.9,LA ; 5.4+2.6,3ST)
Cultivar varity (1) 31.10+4.18 6.69+2.39

? Values are the meanstSD of populations in the geographic districts.
Y Values are the means+SD of 15 replicates. Figures and abbreviation in parenthesis indicate the max ( or highest) and min (or
shortest) population, and representative codes are as those showed in Table 1, respectively.
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Table 3. The stem leaf number and density characteristics of Lilium formosanum (F) and L. longiflorum (L) distributed
among six geographic districts in Taiwan

Districts (No. populations) Stem leaves (No.) * Stem leaf density (no./cm)
Central mountain districts (L. formosanum)
Northern mountain area (4) 80.98+39.00 1.40+0.51
(112.1+26.8,BL ; 50.9+20.5,SR) ¥ (1.6£0.3,BL ; 1.1+0.4,GW)
Central mountain area (11) 64.92+41.71 0.92+0.30
(114.5£51.0,LN ; 19.5+6.1,FSS) (1.2+0.2,HH ; 0.8+0.2,FSS)
Southern mountain area (4) 81.23+42.60 1.18+0.52
(104.7£47.7,MA ; 46.3+9.7,TC) (1.5+0.3,TC ; 0.8+0.3,AL)
Coast districts (L. longiflorum)
Northeastern coast area (7) 46.01+23.90 1.95+0.93
(69.0£29.1,JS ; 32.8+14.9,0D) (2.7+0.8,S0 ; 1.2+0.6,YL)
Eastern coast area (4) 61.48+36.96 1.78+0.75
(92.3+48.3,CC ; 38.1+17.6,SL) (2.2+1.1,CC ; 1.4+0.5,SL)
Off shore islet (2) 63.70+36.69 1.50+0.66
(72.9£45.0,LA ; 54.5+24.1,3ST) (1.5+0.8,LA ; 1.5+0.5,3ST)
Cultivar varity (1) 43.38+16.41 1.42+0.59

? Values are the meansSD of populations in the geographic districts.
Y Values are the means+SD of 15 replicates. Figures and abbreviation in parenthesis indicate the max (or highest) and min (or
shortest) population, and representative codes are as those showed in Table 1, respectively.

x4 GEAAMBEERFESEOS BEEEER BT
Table 4. The leaf characteristics of Lilium formosanum (F) and L. longiflorum (L) distributed among six geographic
districts in Taiwan

Districts (No. populations) Leaf length (cm) ? Leaf width (cm) Leaf ratio (length/width)
Central mountain districts (L. formosanum)
Northern mountain area (4) 16.76+4.04 0.64+0.15 26.48+6.28
(17.7+5.8,GW;16.7+1.6,SR) ¥ (0.7+0.1,SR ; 0.520.1,GW) (34.4+11.4,GW ; 23.9+4.7,SR)
Central mountain area (11) 15.97+5.05 0.69+0.23 23.87+5.97
(20.2+5.8,LN ; 9.1+2.1,FSS) (0.9+0.2,WUS ; 0.4+0.1,FSS) (29.24+9.6,HH ; 21.1+3.2,TU)
Southern mountain area (4) 17.33+4.32 0.79+0.23 22.85+6.10

(18.8+4.9,MA ; 16.6£3.6,TC) (L020.2MA ; 0.6£0.1,TC) (27.245.1,TC ; 20.1+4.7,MA)

Coast districts (L. longiflorum)
Northeastern coast area (7) 9.58+2.91 1.14+0.32 8.62+2.42
(12.5#3.2,JS ; 8.0+2.0,SO)  (1.2+0.3,JS : 1.0£0.2,0D) (10.5%1.7,JS : 7.0+1.5,BD)

Eastern coast area (4) 14.40£4.30 0.86+0.21 17.03+5.07
(16.9+4.3,CC ; 12.0+£2.6,NF) (1.0+0.3,CC ; 0.8+0.1,SL) (18.4+4.4,CC ; 15.1+3.8,NF)

Off shore islet (2) 15.04+5.24 0.97+0.25 15.59+4.32
(15.345.7,3ST ; 14.8+4.8,LA) (1.0£0.2,LA ; 1.0+0.3,3ST) (16.1+4.5,3ST ; 15.1+4.1,LA)

Cultivar varity (1) 8.70+1.00 1.11+0.12 8.10+0.80

? Values are the meansSD of populations in the geographic districts.
Y Values are the means+SD of 15 replicates. Figures and abbreviation in parenthesis indicate the max ( or highest) and min (or
shortest) population, and representative codes are as those showed in Table 1, respectively.
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Table 5. The flower characteristics of Lilium formosanum (F) and L. longiflorum (L) distributed among six geographic

districts in Taiwan

Districts (No. populations) Style length (cm) ? Ovule length (cm) Flower length (cm)
Central mountain districts (L. formosanum)
Northern mountain area (4) 10.3£1.3 5.2+0.8 18.4+2.0
(11.8+0.8,SR ; 9.2+1.2,GW)Y  (5.6+0.9,GH ; 4.7+0.3,SR)  (18.7+1.5,SR ; 17.1+2.7,GW)
Central mountain area (11) 9.2+2.4 5.2+1.2 17.0£3.4
(11.0+¢1.1,LS ; 5.8+0.8,TF)  (6.1+1.1, WUS ; 4.0+0.6,HH) (19.9+2.0,LS ; 13.0+2.4,FSS)
Southern mountain area (4) 9.8+2.1 4.9%1.0 17.0£3.0

(12.4+1.1,AL ; 7.70.4,TC) (5.7#1.4,AL ; 4.4+0.8,TM)  (20.7+x1.9,AL ; 15.2+0.9,TC)

Coast districts (L. longiflorum)

Northeastern coast area (7) 8.3+1.5 3.240.6 13.8£3.4
(9.2+1.7,BD ; 7.5+1.67,JS) (3.6+0.4,JS ; 3.0+0.6,0D) (17.2+5.8,B ; 12.5+3.2,0D)
Eastern coast area (4) 8.3+1.2 3.7£0.5 13.5+1.8
(9.0£0.5,NF ; 7.4+1.5,CC) (4.0+0.6,SL ; 3.2+0.2,NF)  (14.2+0.9,NF ; 13.0+2.5,CC)
Off shore islet (2) 8.6+1.1 3.9+0.6 14.5£1.9

(9.0£1.0,3ST ; 8.2+1.0,LA)  (4.020.7,LA ; 3.8£0.5,3ST) (14.6+1.6,3ST ; 14.3+2.3,LA)

Cultivar varity (1) 11.0£0.7 2.740.2 15.2+1.2

? Values are the meansSD of populations in the geographic districts.
Y Values are the means=SD of 15 replicates. Figures and abbreviation in parenthesis indicate the max ( or highest) and min (or
shortest) population, and representative codes are as those showed in Table 1, respectively.
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Table 6. The stem trichome, purple stripe and anther color characteristics of Lilium formosanum (F) and L. longiflorum
(L) distributed among six geographic districts in Taiwan *

Stem Anther color
Districts (No. populations) Perianth stripe
Trichorm Stripe Yellow Red brown

Central mountain districts (L. formosanum)

Northern mountain area (4) 0.35 0.74 0.28 0.45 0.55

Central mountain area (11) 0.16 0.84 0.54 0.68 0.32

Southern mountain area (4) 0.02 0.85 0.22 0.48 0.52
Coast districts (L. longiflorum)

Northeastern coast area (7) 0.95 0.81 0.69 0.94 0.06

Eastern coast area (4) 0.90 0.84 0.90 0.98 0.03

Off shore islet (2) 0.23 0.40 0.30 0.85 0.15
Cultivar varity (1) 0.00 0.00 0.00 1.00 0.00

?Values are the average ratio of populations in the geographic districts.
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Table 7. The main morphological characteristics of Lilium formosanum and L. longiflorum native in Taiwan

Central mountain districts Coast districts
Morphological characteristics L. formosanum * L. longiflorum”
Plant height (cm) 71.44 + 41.43 32.84 + 17.25
Stem diameter (mm) 548 + 226 500 + 2.34
Stem leaf (No.) 71.74 + 41.97 53.49 + 31.45
Stem leaf density (No./cm) 1.08 £+ 0.45 183+ 0.85
Leaf length (cm) 16.42 + 4.73 1190 + 4.56
Leaf width (cm) 0.70 £ 0.22 1.03+ 031
Leaf (length/width) 2444 + 6.78 1228 + 5.46
Style length (cm) 9.60 £+ 2.20 830 + 1.40
Ovule length (cm) 520+ 1.10 350 £ 0.60
Flower length (cm) 1730 £ 3.10 13.80 + 2.80

% Values are the meansSD of 285 plants (19 populations).
¥ Values are the means+SD of 195 plants (13 populations).
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Table 8. Morphological characteristics in plant height and leaf length/width ratio of Lilium formosanum (F) and L.
longiflorum (L) ex situ and greenhouse *

Plant height (cm) Leaf (length/width)
Population Natural Habitats * Greenhouse® Natural habitats Greenhouse
Central mountain districts (L. formosanum)
GW 74.77+40.66 118.40+27.79 34.38+11.36 4542+ 12.34
WuUS 113.27+41.82 90.20+13.95 22.65+ 4.36 29.40+ 5.02
oD 95.23+31.12 97.00+23.77 23.57+ 6.33 3433+ 8.76
AL 94.61+41.68 122.22+36.26 20.57+ 452 19.76+ 3.65
MA 98.77+31.46 113.22+17.19 20.11+ 4.74 19.45+ 3.30
™ 75.19%17.55 87.76+29.66 2347+ 7.06 36.22+ 3.19
Coast districts (L. longiflorum)
WS 31.87+14.99 57.50+15.94 8.59+ 3.90 8.69+ 3.07
JS 51.80+23.01 46.80+11.66 10.46+ 1.73 1155+ 1.43
oD 12.63+ 7.82 39.50+12.04 8.60+ 1.71 9.31+ 1.73
LA 49.63+13.39 57.70+ 8.20 15.08+ 4.10 16.85+ 5.03

? Values are the meansSD of fifteen plants; Population representative codes are as those showed in Table 1.
Y measuring the characteristics ex situ.
* measuring the characteristics after one year cultured in greenhouse condition.
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The Studies on Morphological Markers and
Developmental Plasticity of Native Lilies in Taiwan®

Ting-En Dai** , Fong-Wu How? and Chou-Tou Shii*

Summary

Dai, T. E., F. W. How, and C. T. Shii. 2005. The studies on morphological markers and developmental plasticity of
native lilies in Taiwan. J. Taiwan Agric. Res. 54:207-218.

To document the morphological diversity of L. formosanum and L. longiflorum native in Taiwan,
germplasms from 32 native lilium populations were collected from two distinct geographic districts:
‘Central Mountain District’ (northern, central and southern area, 3 areas and 19 population sites) and ‘Coast
District’ (northeast, east and off shore islets, 3 areas and 13 population sites). Samples were grown in green
house for morphological and genetic comparison and for germplasm conservation purpose. Studying
morphological characteristics of different accessions in L. formosanum and L. longiflorum native in Taiwan
can provide us the needed information in conservation and breeding program. A great diversity existed in
the characteristic of plant height. Mean plant height among 32 populations ranged from 12.6+£7.8 cm
(Au-Di) and to 135.0+49.4 cm (Luo-Na). Average plant height of samples from *Central Mountain District’
was 71.43+40.43 cm with the max 135.0£49.4 cm (Luo-Na) and the min 21.4+5.7 cm (He-Huan-Shan).
Average plant height of samples from ‘Coast District’ was 32.84+17.25 cm with the maximum of 51.8+23.0 cm
(Jien-Shan) and the minimum of 12.6+7.8 cm (Au-Di). The plant height characteristic showed a great
diversity in inter- and intra- populations. Samples could also be categorized by leaf length to width ratio:
nineteen populations have a value above 20 and the rest with a value below 18. Mean leaf length to width
ratio of 19 samples from ‘Central Mountain District’ was 22.44+6.78, the max. is 34.4+11.4 (Guan-Wu), the
min. is 20.1+4.7 (Ma-Ja). The total average leaf length/width ratio of 13 populations in ‘Coast District’ is
12.28+5.46, the max is 18.4+4.4 (Jiyi-Chi), the min is 7.0£1.5 (Ba-Dou-Tz). The results showed that
samples from ‘Central mountains districts’ (L. formosanum) had more morphological diversity than those
from “Coast Districts’ (L. longiflorum). L. formosanum and L. longiflorum can be simply distinguished by
Leaf length to width ratio in a value 18-20.

Key words: Lilium. formosanum, L. longiflorum, Morphological markers, Developmental
plasticity, Germplasm.
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