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Study on the germination characteristics of four species of Clematis
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Abstract: The effects of hormones and soaking temperature on germination characteristics of the seeds of four
species of Clematis (C. patens, C. hexapetala , C. heracleifolia, and C. serratifolia) were examined in this
study. For the seeds of C. patens, the best germination results were achieved using a water soaking treatment
at 35 ‘C, whereas for the seeds of C. hexapetala, C. heracleifolia, and C. serratifolia a soaking temperature
of 25 °C produced the best results. The germination rates of the four species of seeds were 24.87%, 93.24 %,
80.94 %, and 68.21% , respectively. 400 mg « L' GA; treatment was optimal for seeds of C. patens, producing
a germination rate of 19.17%. For the seeds of C. hexapetala, 5 mg + L~' 6-BA and 500 mg *« L™' GA; treat-
ments produced germination rates of 90.56% and 90.50% , respectively. The sceds of C. heraclei folia showed
the best results using a 10 mg +« L™' 6-BA treatment, with a germination rate of 88.26%. The seeds of C. serra-
ti folia germinated best following treatment with 5 mg « L' GA;, with a germination rate of 53.00%.
Keywords: Clematis; seed germination; warm water soaking; 6-BA; GA;; germination rate; germination
energy
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Table 1 The concentration of hormone treatments of four species of Clematis
Species

6-BA/(mg + L™")

GA;/(mg -+ L")

Clematis patens
Clematis hexapetala
Clematis heracleifolia

Clematis serratifolia

5,10,20,40,80,160,320
5,10,20,40,80,160,320
10,20,30,40,50,60,70
2,5,8,11,14,17,20

200,300,400,500,600,700,800
200,300,400,500,600,700,800
25,50,100,200,300,400,500
2,5,8,11,14,17,20
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Fig. 1 The morphology of four species of Clematis seeds

2 4
Table 2 The physical properties of four species of Clematis

Parameter C. patens C. hexapetala C. heracleifolia C. serratifolia

N ’

Seed morphology Achene broadly ovate  Achenes flat,obovoid or ovoid  Achene, ovoid

Achene, ovoid

— 166 A — 175B 200B - 165C
Seed colour Greyed-orange Greyed-orange Brown group Greyed-orange
group 166A group 175B 200B group 165C
Length/mm 5.1740.37b 6.16+0.39a 3.73+0.15¢ 3.3440.32¢
Width/mm 4,5140.24a 3.87+0.28b 2.484+0.19¢ 1.4440.10d
Length ¢ width 1.2740.11c¢ 1.6040.14b 1.514+0.17b 2.344-0.34a
Thickness/mm 1.81+£0.02a 1.21+£0.01b 0.984+0.01b 0.6340.01c
Kilograin weight/g 20.7740.31a 7.1240.18b 4.23+0.07c 0.93+0.07d
Water content/ % 18.47+0.36a 12.46+0.32b 8.80+t0.11c 6.9040.15d
(P<C0.05),

Different lowercase letters within the same row indicate significant difference at the 0.05 level. Seed color is specified by a group name,a sheet name

and a capital letter e.g. in RHS color chart.
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Table 3 Influence of soaking seeds under different water temperatures on the germination characteristics of four species of Clematis

C. patens C. hexapetala
Temperature/C
Germination rate/ % Germination energy/ % Germination rate/ % Germination energy/ %
15(CK) 14.84=41.32c 8.30%2.00ab 27.3340.89d 19.2745.82a
20 6.61+£0.96¢ 5.33+£1.29b 52.6942.52¢ 15.53%6.43ab
25 10.07+1.01d 9.1440.84ab 93.244-0.79a 8.79+6.20b
30 10.2140.81d 6.9643.60b 65.73+0.81b 20.16+£4.38a
35 24.87+1.28a 12.60+3.14a 65.76+0.79b 16.04+7.54ab
40 20.93+0.88b 6.8243.73b 67.794+0.98b 15.8549.93ab
C. heraclei folia C. serratifolia
Temperature/C
Germination rate/ % Germination energy/ % Germination rate/ % Germination energy/ %
15(CK) 78.66+1.05b 77.86+1.91a 35.5440.80e 35.5440.80c¢
20 65.72+0.98¢ 64.74+2.62b 37.27+1.18d 34.66+3.78¢
25 80.944-0.83a 80.2541.22a 68.2141.17a 65.9341.42a
30 67.15+1.31c 65.524+2.02b 57.7040.49b 53.7942.94b
35 50.4140.70d 48.74=+3.30c 54,11+£1.02¢ 53.10+1.67b
40 37.9740.82e 34.5645.06d 29.6510.64f 28.5842.42d

(P<C0.05),
Different lowercase letters within the same column indicate significant difference between different temperatures at the 0.05 level; similarly for the

following tables.

2.3 ¢ 4), 6-BA
. 6-BA , o
GA; s . GA,; ; ,
C 4, 6-BA 40 mg « L' (P<C0.05), (P>0.05),
GA, 800 mg« L' , 6-BA  GA,
0, , 400 mg + L7'GA, (P<C0.05),5 mg » L™ '6-BA
) 10 500 mg » L 'GA; ,
mg *« L 'GA; (P<C0.05), (P <C0.05),
, 6-BA GA; (P>0.05),
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6-BA N , 6-BA .
. 6-BA (P<C0.05), GA,
° GA; ’ s
« D, ( 4., 6-BA GA;
. 6-BA GA, . , 5 mg « L 'GA,
10 mg « L™ '6-BA .
4 4
Table 4 Influence of two kinds of hormone treatment on the germination characteristics of four species of Clematis
C. patens C. hexapetala
Temperature/
°C Concentration/ Germination Germination Concentration/ Germination Germination
(mge+L™" rate/ % energy/ % (mge+L™" rate/ % energy/ %
Control 0 14.9640.76b 8.36+1.88b 0 52.96+2.52f 15.5346.43abcd
5 6.714+1.13cd 6.714+1.13bc 5 90.56+0.86a 18.7545.35abc
10 16.34+1.17ab 14.38+2.29a 10 89.2040.56ab 19.96+£6.70ab
20 5.1440.68ef 5.1440.68¢ 20 81.36£0.73cd 14.054-5.80bcd
6-BA/ 40 — — 40 82.51+0.25¢ 23.48+7.82a
(mg+ L") 80 - - 80 8.14+0.86h 6.5643.05de
160 — — 160 2.8140.40j 2.824-0.40e
320 — — 320 2.7240.44j 2.72+.044e
200 6.13+1.08de 6.1341.08bc 200 87.49+1.07b 9.754-2.00cde
300 4.37+0.72f 4.36£0.69¢c 300 73.724+0.40e 8.94+5.06de
400 19.1740.72a 15.48+6.78a 400 79.8510.72d 9.24+4.55de
GA;/ 500 8.1940.98¢ 8.1940.98b 500 90.50+1.21a 11.4146.10bcde
(mg+L ") 600 6.01+1.08de 6.0141.08be 600 23.91+1.23g 14.00+4.31bcd
700 5.714-0.64de 5.7140.64bc 700 22.66+1.14¢g 11.314-2.91bcde
800 — — 800 5.1940.82i 7.4444.05de
C. heracleifolia C.serratifolia
Temperature/
°C Concentration/ Germination Germination Concentration/ Germination Germination
(mge+L™" rate/ % energy/ % (mge+L™" rate/ % energy/ %
Control 0 80.9440.81bc 80.25+1.22a 0 35.54+0.80d 35.547+0.80d
10 88.26+0.56a 75.00£5.31a 2 13.2840.54k 13.2840.54h
20 68.69+0.92d 60.90+7.30b 5 31.44+0.99f 30.51£2.45¢
30 45.57+0.36) 34.06+4.77e 8 23.30+0.98h 23.30+0.98{g
6-BA/ 40 43.22+0.75k 31.98+7.88e 11 25.50+0.85¢g 24.30+£2.59f
(mg+ L") 50 62.1240.79h 42.2544.44d 14 17.25+1.01j 15.50£2.03h
60 12.1440.911 11.154+1.72f 17 23.33+0.00h 21.11+1.92¢
70 8.90+1.01m 8.90+1.01f 20 19.844-1.051 13.36+1.93h
25 80.67+0.25¢ 75.49+2.98a 2 45.51+£0.93b 44,6141.46b
50 63.91+0.51g 60.73+5.18b 5 53.00+1.21a 52.66+1.21a
100 58.78+0.62i 51.8843.70¢ 8 35.50£0.60d 35.5140.60d
GA;/ 200 67.16+1.19¢ 60.68+0.44b 11 21.01+0.89i 21.02+0.89¢g
(mg+ L") 300 65.26£0.57f 58.55+4.25bc 14 24.2740.98h 23.9240.98f
400 81.89+0.44bc 80.63+3.88a 17 39.17+0.26¢ 39.17+0.26¢
500 82.03+0.82b 84.53+1.84a 20 32.94+0.69e 32.93+0.69e
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