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Effects of Seed Pre-treatment and Seedling Culture System on
Gemmination and Subsequent Growth of Cynanchum wilfordii

Su Gwang Lee, Won Woo Cho', Ja Jung Ku and Ho Duck Kangl*

Korea National Arboretum, Pochen 487-821, Korea
'Department of Biological and Environment Science, Dongguk University, Seoul 100-715, Korea

Abstract - The present study was examined seed germination and growth characteristics of Cynanchum wilfordii under the
following conditions such as soaking temperature, concentrations of GAj3, trays and soil types, and shading conditions. In
seed pre-treatment, germination rate was the highest at 93% when soaked in 100 ppm GAsat 20 C and seedling growth was
best in 50 plug cell tray. Physiological quality was best in the condition in which seeds were treated with 10 ppm GA3 at 20C.
Taking into consideration the seedling growth, their physiological quality as well as economical aspects, seedlings with
plant height (over 10 cm) and root length (over 10 cm) were grown vigorously 30-45 days after the seeds were sown in
mid-April in TKS, TKS+perlite and TKS+rice hull of 128 or 200 plug cell tray.
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Table 1. Meteorological data in Dongducheon, Gyeonggi-do,
Korea, 2012

Air temperature Precipitation Sunshine hours

Month (C) (mm) (hr)
April 11.6 129.0 214.0
May 18.2 20.6 254.0
June 22.9 144.5 239.0
July 24.8 278.0 131.8
www.kma.go.kr
SAAY
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Table 2. Effects of soaking temperature and GAs treatment on seed germination of Cynanchum wilfordii on TKS soil

in 128 tray under non-shading condition

Treatment Germination rate (%) o o
Germination Germination
Soaking 5 GA; Concentration 3 weeks 6 weeks starting date (days) ending date (days)
Temperature (C) (ppm)

4 0 15.0+44 ¢ 16.7+32 d April 29 (15) May 11(27)
4 10 237+2.6 d 24.0+2.7 d April 30 (16) May 4 (20)
4 100 327+25 cd 327+25 ¢ April 23 (9) April 30 (16)
20 0 80.0+£3.7 ab 90.3+5.1 ab April 28 (14) May 11 (27)
20 10 84.4+3.8 ab 91.0£3.0 a April 27 (13) May 11 (27)
20 100 86.7+2.6 a 93.4£29 a April 29 (15) May 13 (29)

Values are means + standard deviation.

“Means within columns followed by the same letters are not significantly different at the 5% level by Duncan’s multiple range test.

Seeds were sown on April 14.
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Table 3. Effects of trays and soil types, and shading treatment on seed germination of Cynanchum wilfordii

Treatment Germination rate (%) Germination Germination

Tray Soil Type  Shading (%) 3 weeks 6 weeks starting date (days) ending date (days)
50 TKS 0 81.7+2.9 ab’ 82.7£2.1 bed April 22 (8) May 4 (20)
200 TKS 0 81.3+£9.9 ab 87.0£3.0 abc April 23 (9) May 5 (21)
288  TKS 0 77.0£6.3 b 77.0+63 d April 23 (9) May 1 (17)
128  TKS+perlite 0 59.4+2.1 ¢ 79.4£6.5 cd April 27 (13) May 13 (29)
128  TKS+rice hull 0 440+52 d 447+45 April 26 (12) May 11 (27)
128  Sandy soil 0 417+22 d 580£28 ¢ April 27 (13) May 7 (23)
128  Bed soil 0 434+36 d 52.4+9.7 ef April 23 (9) May 13 (29)
128  TKS 30 37.7+£2.6 de 454+48 f April 25 (11) May 13 (29)
128  TKS 70 38.7+2.1 de 547+0.6 ¢ April 25 (11) May 13 (29)

Values are means + standard deviation.

*Means within columns followed by the same letters are not significantly different at the 5% level by Duncan’s multiple range test.
Seeds had received soaking treatment with 10 ppm GA; at 20C.

Seeds were sown on April 14.

Table 4. Effects of soaking temperature, GA; treatment, trays and soil types, and shading conditions on the seedling

growth of Cynanchum wilfordii

- Treatment Plant. o Leaf  Leaf  Root Fresh weight (g/plant) Dry weight (g/plant)
;emlsg GA; Con. Tray  Soil Type Shading height lea\./esy width  length  length v , , o
© " (ppm) (%) (cmy’ (emy  (cm)  (cm) Top Root Top Roo
4 0 128 TKS 0 5.0ef” 8.0b 19gh 29de 9.8bcd 0.48hi 0.57e¢ 0.094h  0.120efg
4 10 128 TKS 0 8.8cde 13.0b 2.8def 4.0cde 8.5de 098cdef 1.24c¢ 0.225cd  0.228¢
4 100 128 TKS 0 94cd 8.6b 2.8def 42bc 11.5bc 1.0lcde 1.17c 0.197de 0.207cd
20 0 128 TKS 0 10.0cd 12.3b 23efg 3.8cde 10.4bcd 1.15cd 093cd 0.191de 0.153de
20 10 128 TKS 0 92cd  8.0b 32cd  3.7cde 10.6bcd 1.06cde 1.0lcd 0.197de 0.174cde
20 100 128 TKS 0 10.5cd 13.0b 3.1cde 43bc 10.6bcd 0.45hi 1.22¢ 0263¢  0.196cd
20 10 50 TKS 0 281la 283a 4.7a 55a 153a 3.55a 2.59a 0.852a 0.469a
20 10 200 TKS 0 10.Icd 9.0b 23efg 39cde 9.1cde 0.86defg 0.93cd 0.161ef 0.153de
20 10 288 TKS 0 88cde 6.7b 2.1fg  32cd 69e¢ 0.61 gh 0.51e 0.121gh  0.082 fgh
20 10 128 TKS+perlite 0 9.8cd 103D 2.8def 3.9cde 10.2bcd 0.8lefg 1.19¢ 0.163ef 0.233c¢
20 10 128 TKS+rice hull 0 10.8cd 10.7b 37bc  4.8ab 9.4cde 1.61b 1.88bc  0.332b  0.355b
20 10 128 Sandy soil 0 3.6f 6.0b 1.1h 19e 82de 0.211i 0.15f 0.0341 0.027h
20 10 128 Bed soil 0 6.5def 9.7b 1.6gh 31cd 93cde 0.67fgh 0.74de 0.091h  0.132ef
20 10 128 TKS 30 183D 8.0b 42ab 5.6a 12.3b 1.22¢ 0.58¢ 0.122 fgh 0.066 gh
20 10 128 TKS 70  123c¢c 8.0b 35cd 4.5ab  9.8bcd 1.03cde 1.07c¢ 0.159efg 0.175cde

“Means within columns followed by the same letters are not significantly different at the 5% level by Duncan’s multiple range test.

*Significant at 1% level.
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o] 7] A& A7]o 9A Edlo] 37|& AHdte] SHIL
7]‘—6}11] Hr} o]4] AI7|E 24T 4= QItHGibson,
2001). 3} 1‘1 oA Al7|7} =oid 73‘ Heagolut
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Fasitt, F252 F oY F HAE ZAFA] YR 2

Fig. 1. Effects of GA3 treatment and shading conditions
on the seedling growth of Cynanchum wilfordii.

(A) control at 4C, (B) 10 ppm GA; treatment at 4C,
(C) 100 ppm GA; treatment at 4C,

(D) control at 20°C, (E) 10 ppm GA; treatment at 20C,
(F) 100 ppm GA; treatment at 20°C, (G) no shading condition,
(H) 30% shading condition, (I) 70% shading condition.
Vertical scale bar means 135 mm.
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Fig. 2. Effects of plug cell tray and soil types on the
seedling growth of Cynanchum wilfordii.

Plug cell tray: (A) 50 holes, (B) 128 holes, (C) 200 holes,
(D) 288 holes.

Soil types: (E) TKS + perlite, (F) TKS + rice hull, (G) bed soil,
(H) sandy soil.

Vertical scale bar means 135 mm.
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Table 5. Effects of soaking temperature, GAs treatment, trays and soil types, and shading conditions on the evaporation,
carbon assimilation, water use efficiency (WUE), minimum fluorescence (Fo), maximum fluorescence (Fm) and variable
fluorescence (Fv)/Fm of Cynanchum wilfordii

Treatment

Soaking GA;
Temp. Con.

Tray Soil Type

Evaporatlon

Shading (mmol - m”-s™)*

Carbon
Ass1m11at1

WUE

. Fo" Fm’ Fv/Fm’
X(umolm-l)x o m v/ rm

on

(©)  (ppm) oo (umol -1 5°)

4 0 128 TKS 0 3.72+£0.35d" 9.87+0.33a 2.67+0.33a 101.7+ 16.8 369.0+=51.5bc 0.72+0.01ab

4 10 128 TKS 0 392+0.87d 947+0.76ab 2.59+0.88a 114.2+ 15.3 331.0+39.2cd 0.65+0.06cd

4 100 128 TKS 0 4.99+0.67bc 9.15+£0.30b 1.87+£0.35bc 103.5+ 6.9 357.7+352bc 0.71+0.21 abc
20 0 128 TKS 0 221+034e 4.65+028g 2.15+0.52a 123.7+ 30.2 390.5+30.1bc 0.68 +0.09 bed
20 10 128 TKS 0 6.67+0.72a 9.95+029a 1.51+0.21de 1132+ 7.3 385.7+33.6bc 0.71£0.01 abc
20 100 128 TKS 0 4.10+£035d 7.63+0.49d 1.87+0.16bc 1062+ 5.7 409.0+57.1b 0.73+0.04ab
20 10 50 TKS 0 424+021d 839+1.86c 1.98+0.12ab 121.2+ 9.2 403.4+283b 0.69 +0.04 bed
20 10 200 TKS 0 478+033¢c 5.55+£0.56f 1.15+£0.07fg 1122+ 8.7 378.4+28.3bc 0.71 £0.02abc
20 10 288 TKS 0 371+0.54d 387+0.71h 1.04+0.15g 103.7+ 5.8 326.2+26.9cd 0.68+0.03 becd
20 10 128 TKS+perlite 0 551+091b 6.67+049¢ 1.254+0.25¢efg 115.2+ 17.2 370.3£27.1bc 0.68 +0.04 bed
20 10 128 TKS+rice hull 0 4.02+036d 6.87+£0.21e 1.71£0.12bcd 110.2+ 11.7 378.0£21.4bc 0.71 £0.02 abc
20 10 128 Sandy soil 0 - - - - - -

20 10 128 Bed soil 0 384+047d 4.06+031g 1.07+0.15g 974+ 8.7276.0+28.8d 0.65+0.13cd
20 10 128 TKS 30 543+0.51b 851+0.69c 1.57+0.15cde 107.4+ 11.7 378.0£63.8bc 0.71 +0.02 abc
20 10 128 TKS 70 381+0.29d 5.65+0.74f 1.48+0.17e¢f 108.7+ 1.7 482.7+523a 0.77+0.02a

“Means within columns followed by the same letters are not significantly different at the 5% level by Duncan’s multiple range test.

*Significant at the 5% level.

*Significant at the 1% level.

Quantity of light leaf (850-1100 wmolm™s™).
Values are means =+ standard deviation.
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