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Morphological characteristics and karyotype analysis of three local
varieties of Lilium brownii var. viridulum

Yang Li-Ping, Fu Yong-Yao", Fan Jun-Hao, Huang Yu

( School of Advanced Agriculture and Bioengineering, Yangtze Normal University, Chongging 408100, China)

Abstract. We investigated the morphological characteristics and chromosome karyotypes of
three local varieties of Lilium brownii var. viridulum ( ‘ Jiangxi’, ‘Pingtou’, and ‘Daye’ lilies)
by classical measurements and chromosome routine tableting. Plant morphological analysis
indicated that the plant height, flowering diameter, bulb weight and size, scale weight and
size in the outer and / or middle layer of bulb, and germination number of scales in ‘ Jiangxi’
were significantly larger than those in ‘ Daye’ and ‘Pingtou’; furthermore, the leaves of
‘Daye’ were the longest, with a mean value of 14.54 cm. Micromorphological feature analysis
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revealed that the pollen grains in ‘Jiangxi’ were the largest, with a mean size of 111.76 um. The
leaf epidermis in ‘Pingtou’ showed the longest stomata and the maximum stomata density,
with a mean value of 47.6 individual /mm?. In addition, the starch grains in ‘Daye’ were the
largest, with an average particle size of 47.61 um, and the starch grain size distribution in
‘Jiangxi’ was more consistent than that in others. Karyotype analysis showed that the
chromosome numbers of the three local varieties were diploid, with the formula 2n = 2x = 24.
The karyotype formula of ‘Jiangxi’ was 2n = 2x = 24 = 2m(2SAT) + 6sm(2SAT) + 12st(4SAT) +
4t, of ‘Pingtou’ was 2n = 2x = 24 = 4m + 8sm + 10st(4SAT) +2t, and of ‘Daye’ was 2 n =
2x = 24 = 2m(2SAT) + 6sm+14st(4SAT) + 2t. All three karyotypes belonged to type 3B.

Key words: Lilium brownii var. viridulum; Local variety; Morphological feature; Karyotype

analysis; Variety identification
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Table 1 Morphological characteristics in three local varieties of Lilium brownii var. viridulum
(EZN CYLP e CER T NG A
Traits ‘¢ Jiangxi’ ‘Pingtou’ ‘Daye’
k¥ Height (cm) 71.96 + 1.36a 59.91 + 1.39b 62.53 + 1.00b
ZEH Stem diameter (mm) 5.50 + 0.15a 5.27 + 0.20a 5.50 + 0.17a
- Leaf length (cm) 12.12 £ 0.22b 12.98 + 0.31b 14.54 + 0.34a
K 5E Lt Leaf length-width ratio 6.82 = 0.11a 6.99 + 0.26a 6.54 = 0.12a
FF4£ 142 Flower diameter (cm) 14,51 + 0.13a 6.93 + 0.13c 12.40 + 0.14b

1ERRIAE Pollen maximum length (um)
BB R AR Pollen area (um?)
R 4K Leaf abaxial epidermis length (um)

111.76 = 1.47a 101.12 + 1.73b
6010.04 + 121.29a 5881.06 + 218.03a
345.21 + 13.51a 301.75 £ 12.47b

103.16 + 0.89b
5040.76 + 101.76b
374.53 = 14.80a

R K 4N 98 L Leaf abaxial epidermis cell length-width ratio
R F S FLK Stoma length (um)

R S FLK S8 Stoma length-width ratio

R S FLEE Stoma density (individual / mm?)

FERE K Bulb perimeter (cm)

FhEkE H Bulb weight (g)

rh A2 A F A Scale weight in outer and / or middle layer (g)
HhAMNZ K Scale length in outer and/or middle layer (mm)
rhANZE F 55 1 Scale length-width ratio in outer and / or middle layer
ANZ 8 )R Scale thickness in outer and / or middle layer (mm)

rf o1 2655 H- 44 2%k Scale germination number in outer and /
or middle layer (individual)

5.79 £ 0.37a 5.35 £ 0.27a 6.12 + 0.30a
54.41 £ 1.22b 65.54 + 2.07a 44.34 £ 0.82c
4.48 +0.19a 4.16 = 0.20a 3.47 £0.12b
36.27 £ 1.91b 47.60 + 2.04a 37.47 £ 1.75b
21.17 + 1.35a 16.837 + 0.60b 14.67 + 0.95b
101.41 + 15.90a 40.84 + 7.46b 36.33 £ 3.11b
1.62 + 0.09a 1.26 + 0.05b 0.59 + 0.03c
41.33 £ 0.98a 38.17 £ 0.47b 25.73 £ 0.51¢c
2.11 £0.13a 1.66 + 0.06b 1.65 £ 0.07b
5.36 + 0.26a 5.66 + 0.22a 3.83 £ 0.18b
1.23 + 0.09a 0.83 + 0.08b 0.97 + 0.08b

I R B R AR NS PR 25 R (P < 0.05) . T,

Note: Different lowercase letters show differences after peer data ( P < 0.05). Same below.
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A, B, Co a3l vT09 ek, ES R R R, 1, 2, 3 SMIERORAEIEA . AERRDEAS . MR RBIBAS,
A, B, and C indicate L. brownii var. viridulum * Jiangxi’ , ‘Pingtou’ , and ‘ Daye’ respectively. 1, 2, and 3 indicate
morphology of flower, pollen, and leaf abaxial epidermis, respectively.
1 RFBEA I MHMARMNE., MR TRERS
Fig. 1 Morphology of flower, pollen, and leaf abaxial epidermis in three local varieties of Lilium brownii var. viridulum
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A, B, C: Bulb morphology; D. Scale morphology; E:. Germination of bulb scale. 1, 2, and 3 indicate
L. brownii var. viridulum ‘ Jiangxi’, ‘Pingtou’, and ‘Daye’ , respectively.
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Fig. 2 Characteristics of bulb and scale in three local varieties of Lilium brownii var. viridulum
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Table 2 Starch grain diameter and area in three local varieties of Lilium brownii var. viridulum

PR YIRS RS U A

Traits ¢ Jiangxi’ ‘Pingtou’ ‘Daye’
/MR (um) 14 11 12
FBARKAE (um) 98 94 87
BAEFHME (um) 44.88 + 0.91b 43.24 + 0.97b 47.61 +0.99a
TN (um?) 122 39 91
BRI (um?) 4042 2889 4742

W R (um?) 955.98 + 32.69a

815.92 + 45.61b 867.30 + 35.04ab

£ £100 L mmmee—
® . ot
51001 A 590 B et
= 90 1 = |
X S 80 1 X O 701
~®% 701 iz T o
§ © 60 1 === ‘Jiangxi’ g © 68’ --= "Jiangxi
ggé 50 1 — ‘Pingtou = é 207 — ‘Pingtou
WE 40 Dave’ wg 40 L Daye’
22 3 L e aye Z € 301 /
E2 201 F2 200 A7,
< 107 5 100 -~
X 0 * T T T T " o . . . . : : s
<20 <40 <60 <80 <100 <300 <500 <1000 <1500 <2000 < 3000 <4000
EMRAZ (um) JERYRLTEAR (um?)
Starch grain diameter Starch grain area
A TEMPRIERLR B: TR R,
A Projected diameters of starch grains; B. Projected area of starch grains.
B3 RFBEE 3T MR8 MR ASFE
Fig. 3 Characteristics of starch grain in three bulbs of Lilium brownii var. viridulum
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A. “Jiangxi’; B: ‘Pingtou’; C. ‘Daye’.
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Fig. 4 Chromosome morphology in three local varieties of Lilium brownii var. viridulum
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Fig. 5 Idiograms of three local varieties of Lilium brownii var. viridulum
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Table 3 Chromosome parameters of three local varieties of Lilium brownii var. viridulum

I e e KECn e gt e
Material number Relative length coefficien% classifioatign Arm ratio Type
1 7.74 + 4.67 = 12.41 1.49 L 1.66 m*
2 7.62 +3.72 = 11.34 1.36 L 2.05 sm
3 7.33 +3.14 = 10.47 1.26 L 2.33 sm
4 7.02 +2.78 = 9.80 1.18 M2 253 sm*
ST 5 6.82 + 2.26 = 9.08 1.09 M2 3.03 st
L. brownii var. 6 6.42 +1.13 = 7.55 0.91 M1 5.68 st
viridulum 7 5.99 + 0.97 = 6.96 0.84 M1 6.18 st
“Jiangxi® 8 5.98 +0.91 = 6.89 0.83 M1 6.57 st
9 5.91 + 0.89 = 6.80 0.82 M1 6.68 st
10 5.85 + 0.87 = 6.72 0.81 M1 6.70 st
11 5.42 +0.75 = 6.17 0.74 S 7.24 t
12 5.0 +0.72 = 5.81 0.70 S 7.06 t
1 7.19 +4.26 = 11.45 1.38 L 1.68 m
2 6.67 + 4.01 = 10.68 1.28 L 1.66 m
3 6.64 +3.15 = 9.79 1.18 M2 2.11 sm
4 6.62 +2.95 = 9.57 1.15 M2 2.24 sm
R 5 6.57 +2.79 = 9.36 1.13 M2 2.36 sm
L. brownii var. 6 6.34 +2.78 = 9.12 1.10 M2 2.28 sm
viridulum 7 577 + 1.86 = 7.63 0.92 M1 3.10 st
* Pingtou’ 8 550 + 1.84 = 7.43 0.89 M1 3.04 st
9 5.43 +1.72 = 7.15 0.86 M1 2.98 st
10 513 + 1.62 = 6.75 0.81 M1 3.17 st
11 4.82 +0.89 = 5.71 0.69 S 5.41 st
12 461 +0.64 = 5.25 0.63 S 7.15 t
1 7.48 +4.46 = 11.94 1.47 L 1.67 m*
2 7.39 +3.15 = 10.54 1.30 L 2.35 sm
3 7.12 +2.41 = 9.53 1.16 M2 2.95 sm
4 6.92 +2.47 = 9.39 1.09 M2 2.80 sm
R 5 6.78 + 2.06 = 8.84 1.02 M2 3.29 st
L. brownii var. 6 6.26 + 1.99 = 8.25 0.99 M1 3.14 st
viridulum 7 6.11 + 1.42 = 7.53 0.91 M1 4.30 st
‘Daye’ 8 6.02 + 1.37 = 7.39 0.89 M1 4.39 st
9 6.01 + 1.08 = 7.09 0.87 M1 5.56 st
10 5.69 + 1.07 = 6.76 0.83 M1 5.32 st
11 434 +1.01 =535 0.66 S 4.29 st
12 415 +0.59 = 4.74 0.58 S 7.02 t

H: Lo S, M1 AIM2 3l dos K eafh | mv@lk ek alh, « FORBREEKETTA,
Notes: L, S, M1, and M2 are long chromosome, short chromosome, medium-short chromosome, and medium-long chromosome,
respectively. * indicates chromosome satellite is involved in relative length.
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