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Study on cutting propagation and growing seedling condition of

Trifolium lupinaster f. alpinus (Nakai) M.Park
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ABSTRACT

In the present study, we aimed to establish measures for preservation and
restoration of genetic resources via cuttage propagation and seedling
environment investigations for 7rifolium Ilupinaster f. alpinus (Nakai) M.Park
thereby providing basic research data for industrialization thereof.

The average temperature of natural habitat for 7rifolium Ilupinaster f.
alpinus (Nakai) M.Park, Youngsil-area, was 12.3°C in between March through
October and it was found to be highest in July as 19.0°C; the average
humidity of Youngsil-area was 78% and it was highest in June as 98.8%.
Regarding vegetation, Arundinella hirta var. ciliata Koidz., Festuca ovina,
Cirsium rhinoceros, Potentilla dickinsii Franch. & Sav.,, and 7Thymus
qguinquecostatus Celak. were found in the quadrat.

The average temperature of vinyl moist chambers between April through
June was 22.3°C in which the cuttage experiments of 7rio/ium Ilupinaster f.
alpinus (Nakai) M.Park were implemented while the average humidity was
reported as 93.3%. During the same period, the average temperature and
humidity of general practice green houses were 19.3°C and 70.3%,
respectively. The average temperature and humidity of general practice green
houses were 24°C and 81.0% in which the early growth experiments were
performed.

When performing cuttage, there was no significant difference in the rooting
rate of 7Trifolium Iupinaster f. alpinus (Nakai) M.Park between vinyl moist
chambers and green houses yet the length and numbers of roots were found
to be more favorable in the green houses. When it comes to effects of
containers on the rooting rate, no significant difference was noted as all

groups had 1009 rooting rate. There were however, favorable results found

= vii -



with regards to root length as well as diameter in the pot and cultivating
box. Effects of pretreatments on rooting characteristics were also investigated,
as results, all pretreatments (i.e., control group, lime water treated group,
potassium permanganate treated group, and rooting promoter treated group
(Rootone™)) represented higher than 90% of rooting rate whereas the group
with silver nitrate showed poor rooting rate compared to other groups; lastly,
rooting properties, such as length and numbers of roots, were more favorable
in the groups treated with potassium permanganate or the rooting promoter,

T™M
Rootone

. When seedling 7rifolium lupinaster . alpinus (Nakai) M.Park in
different containers, lengths of aerial part as well as of roots were longest in
the cultivating boxes followed by pots, and trays. With varying amount of
applied nitrogen, as a fertilizer, the survival rate of 7Trifolium Ilupinaster f.
alpinus (Nakai) M.Park tends to be decreasing with increasing amount of
nitrogen yet it was not statistically significant. The length of aerial part was
increased approximately 46% compared to the control group when 15kg/10a of
nitrogen was applied.

Taken altogether, it 1is considered that 7rifolium Ilupinaster f. alpinus
(Nakai) M.Park is a well-tooted species hence propagation of this plant is

thought to be relatively easy. Given that it belongs to the leguminous plant,

its industrial potential might be realistic (high).
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Fig. 1. Photo of vinyl moist chamber and greenhouse.

A @ Vinyl moist chamber, B : Greenhouse

O
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Table 1. Experimental environments for cutting propagation

Contents Treatment

Cutting frame Greenhouse, Vinyl-Moist Chamber

Pretreatment reagent H:O, Ca(OH),;, AgNO3;, KMnOs4, Rootone
Culture medium
composition
Culturing pot Cultivating box, 90mm pot, 32 Hole plug tray

Peat Moss : Perlite : Vermiculite = 1 : 1 : 1

Experiment period April ~ June, 2012 Year

S|

g A

18- (Rooting  percentage, %), 2] 7l4=(Root number,

-

J|m

(2) Agd T

Aed wa B4

o

ea), B2l 4do](Root length, mm), <7 (Root collar diameter, mm), A|J+H-Z 9]
7 704 (Runner number, ea), A % (Fresh weight,

(Shoot length, mm), X%

mg) & Aol Hlal

o],
(D A% 54 =4 B
w1 A ARl Bredol, e, 254, AAlge 1A
g 5 4 Az A4sla, ot & oo oA AEE, AR, el
g, RGN, S Ak 7 AR ¢ AE 3 S #ls)
HEo] AlFE7AES Ay Eol7] wol 2785 SA4dA AgHdol &7
T THoR s



(2) 8718 ztolo] e A5 W3t 54

Wt 3 27] Al Qo] A 8718 dotry] s §71E Aol wE A
S AYsAeh Al Omm LE, 323 Zel1 EFolR e &7 Ao
of W& A8 5AS 2AElY e AEE Peatmoss  Perlite : Vermiculite = 1 :

112 sl Al vhEes 39k o g giqlom whag Jfas= 10744

(3) g Anel] wtE A5 W3t 54

Adstdn) Ak e ZH7t 84 <181(0-17-0), ¥87+2](0-0-60)= Skg/10a
Fo7 7|H] sl on AL HsE Q4AU6-0-0)H 55 ARSI AlH|Ee O
=70), 1, 5, 10, 15, 20kg/10a &2 E&|ste] AlH|SIATH(Table 2). AlB|HH-2 o
Ak AHE el 02% & AWAIR] 3t ar, AlHlE 15696 A A 23] AR5
om 60Y & 4& Tkt

’JEE Peatmoss : Perlite : Vermiculite = 1 :1 : 12 3%, Hed dt5S

L 3R o0 2 9o WhEY A 4= 10708 sl
3. SAAME
FAEM S SPSS 2213 Package(SPSS In., Release 12.0, 2004)% -

AESA Wk 24 Aepd Zaet dnsge] o AAS fd T A7

(T-test) ¥ EAHEA1(ANOVA), Duncan®] tE7HAS A st}



Table 2. Treatment contents for environmental improvement of growing

seedling

Contents

Treatment

Physical factors

Shading 5096

Basal fertilization

P = 0-17-0 (N-P-K)

Skg/10a
K = 0-0-60 (N-P-K)

Amount of fertilizer

N = 46-0-0 (N-P-K)
Control(0), 1, 5, 10, 15, 20kg/10a

Fertilization methods

Foliar application(0.2%) x 2

Culture medium

composition

Peat moss : Perlite : Vermiculite = 1 : 1 :1

Culturing pot

Cultivating box, 90mm pot, 32 hole plug tray

Experiment period

July ~October, 2012 Year
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Table 3. Average temperature(C) and humidity(%) of Yeongsil

Climatic
. Mar. Apr. May Jun. Jul. Aug.  Sept. Oct.

condition

Temperature

(C) -1.0 6.2 125 16.0 19.0 189 16.3 106

Humidity
(%) 66.7 61.3 72.6 98.8 94.6 93.3 76.4 60.5
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Fig. 2. Map showing the distribution of species abundance in an area where
Triolium Ilupinaster f. alpinus (Nakai) M.Park is found. The unit of
quadrat is 1 x 1m.
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Table 4. The monthly average temperature and humidity for two cutting

frames
Cutting Climatic
frame condition Factor Apr. May Jun. Jul. Aug. Sept. Oct.
Aver. 19 23 25 - - - -
Temperature
. Max. 30 36 36 - - - -
()
Vinyl Min. 11 14 18 - - - -
moist
Aver. 93 93 94 - - - -
Sl Relative
Humidity Max. 98 98 99 - - - -
(%)
Min. 84 82 85 - - - -
Aver. 16 20 22 27 27 22 20
Temperature
. Max. 27 29 29 33 33 30 32
()
G B Min. 9 15 18 22 23 18 14
reen
house Aver. 64 68 79 8 8 8 74
Relative
Humidity Max. 30 83 91 93 97 92 91
(%)
Min. 41 46 62 67 G 62 40
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Fig. 3. The hourly average temperature and humidity in vinyl moist chamber.
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Table 5. Rooting characteristics of 7rifolium Ilupinaster f. alpinus (Nakai)

M.Park according to different cutting frames

Variable Cutting frame Mean+SEY t p
Rooting Greenhouse 100.0£0.0
percentage . . 1.512 .169
Vinyl moist
(%) 97.8£1.5
chamber
Greenhouse 6.32+0.20
Root number D)
) ) 5.523 .000
(ea) Vinyl moist
4.83+0.18
chamber
Greenhouse 112.8+2.4
Root length "
) ) 2.622 .009
(mm) Vinyl moist
102.7£3.0
chamber

YSE: Standard error.
Paexp< 01, ##xp< 001,
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Greenhouse Vinyl moist chamber

Fig. 5. Rooting forms of 7riolium lupinaster f. alpinus (Nakai) M.Park
according to different cutting frames.

Box : Cultivating box, Pot : 90mm Pot, Tray : 32 hole plug tray
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Table 6. Rooting characteristics of 7rifolium Iupinaster f. alpinus (Nakai)

M.Park according to different containers (Mean+SE)

Rooting Root Root (:P({)Cl)l(e)ltr Shoot Fresh
Container” percentage  number length diameter length weight
(%) (ea) (mm) ( (mm) (mg)
mm)
Box 100 553+0.35h” 115.8+5.3a 1.35+0.06b 96.5+4.6a 573+64b
Pot 100 6.30£0.37ab 119.8+3.5a 1.81+0.08a 93.5%4.1a 773£50a
Tray 100 7.13£0.27a 102.8£2.8b 1.54%+0.07b 79.5+4.5b 523+33b

YBox: Cultivating box, Pot: 90mm pot, Tray: 32 hole plug tray.
“Means with same letters in a column are not significantly different by Duncan’s multiple
range test (P < 0.05).
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Box

Pot

Tray

Fig. 6. Rooting forms of 7rifolium lupinaster f. alpinus (Nakai) M.Park
according to different containers.

Box : Cultivating box, Pot : 90mm Pot, Tray : 32 hole plug tray
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Table 7. Rooting characteristics of 7rifolium lupinaster f. alpinus (Nakai) M.Park according to types of pretreatment in
Cultivating box (Mean=SE)

- Root
Treatment gggg&g e Root number Root length collar Shoot length Runner number Fresh weight
group b (%) g (ea) (mm) diameter (mm) (ea) (mg)
© (mm)

Cont. 100.0+0.0a" 5.53+0.35b 115.8+5.3b 1.35%0.06b 96.5+4.6a 0.83+0.15a 573+64ab
Ca(OH). 96.7+3.3a 5.41+0.25b 131.7+4.0a 1.79+0.08a 109.8+4.6a 1.21£0.19a 793+52a
AgNOs; 66.7+£3.3b 3.45+0.42¢ 106.8+5.6b 1.72+0.12a 74.8+4.3b 0.80+0.14a 455+67b
KMnOg4 100.0+0.0a 6.67+0.33a 132.5+5.9a 1.71+£0.08a 78.7+4.6b 1.10+0.19a 750+59ab
Rootone” 100.0£0.0a 6.63+0.35a 120.0£5.4ab 1.36£0.07b 97.2+4.4a 0.87+0.12a 793£186a

"Means with same letters in a column are not significantly different by Duncan’s multiple range test (P < 0.05).

PRootone(1-naphthylacetamide 0.4% powder).
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Fig. 7. Rooting forms of 7riolium lupinaster . alpinus (Nakai) M.Park
according to types of pretreatment in Cultivating box.
A : Control, B : Ca(OH);, C : AgNOs;, D : KMnO4, E : Rootone
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Table 8. Rooting characteristics of 7rifolium lupinaster f. alpinus (Nakai) M.Park according to types of pretreatment in
90mm pot (Mean+SE)

- Root
Treatment gggg&g e Root number Root length collar Shoot length Runner number Fresh weight
group bercentag (ea) (mm) diameter (mm) (ea) (mg)
(%) (mm)

Cont. 100.0+0.0a" 6.30£0.37a 119.8£3.5a 1.81+0.08a 93.5%4.1a 1.30+0.14a 773+50a
Ca(OH). 96.7+£3.3ab 5.59+0.33a 125.3+6.4a 1.44£0.07b 77.4£3.8bc 0.66+0.11b 603+44bc
AgNOs; 30.0£5.8b 3.83+0.35b 111.9+5.8a 1.50+0.08b 64.2+3.9d 0.67+0.12b 479+59¢
KMnOg4 90.0+5.8ab 6.48+0.43a 121.5+4.9a 1.63£0.08ab 71.3+3.2cd 1.11£0.16a 637+42ab
Rootone” 93.3+6.7ab 6.39£0.44a 120.4£5.1a 1.65+0.07ab 83.9+3.4ab 1.11+0.17a 686+51ab

UMeans with same letters in a column are not significantly different by Duncan’s multiple range test (P < 0.05).

PRootone(1-naphthylacetamide 0.4% powder).
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Fig. 8. Rooting forms of 7rifolium lupinaster f. alpinus (Nakai) M.Park
according to types of pretreatment in 90mm pot.
A : Control, B : Ca(OH); C : AgNOs, D : KMnOs4 E : Rootone
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Table 9. Rooting characteristics of 7rifolium lupinaster f. alpinus (Nakai) M.Park according to types of pretreatment in 32

hole plug tray (Mean+SE)

- Root
Treatment gggg&g e Root number Root length collar Shoot length Runner number Fresh weight
group bercentag (ea) (mm) diameter (mm) (ea) (mg)
(%) (mm)

Cont. 100.0+0.0a" 7.13£0.27ab 102.8£2.8b 1.54+0.07ab 79.5+4 5ab 0.80+0.14ab 523%33b
Ca(OH). 100.0£0.0a 5.37+0.37¢c 95.2+3.5b 2.02+0.10a 84.5t4.4a 0.67+0.13b 673+52a
AgNOs; 66.7+3.3b 3.70+0.32d 97.0+4.8b 1.40+£0.09¢ 55.5+3.7¢c 1.20£0.17a 305£35¢
KMnOg4 100.0+0.0a 6.27+0.37bc 114.7+3.6a 1.71£0.08b 68.7+3.4b 1.10£0.15a 620+40ab
Rootone? 100.0£0.0a 7.70+x0.41a 115.0+4.5a 1.59+0.07ab 78.0+3.9ab 0.53+0.11b 733+47a

UMeans with same letters in a column are not significantly different by Duncan’s multiple range test (P < 0.05).
PRootone(1-naphthylacetamide 0.4% powder).
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Fig. 9. Rooting forms of 7rifolium lupinaster f. alpinus (Nakai) M.Park
according to types of pretreatment in 32 hole plug tray.
A : Control, B : Ca(OH); C : AgNOs, D : KMnOs4 E : Rootone
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Table 10. Growth characteristics of 7ritolium lupinaster f. alpinus (Nakai)

M.Park according to different containers (Mean+SE)

Root
Runner Fresh
Container” Sho?;cmlslgth Roo(tmlgqr;gth dgggg{ or nu(mb)er W?ig)ht
(mm) ca g

Box 1387£9.6a” 118.0+12.1a 1.12+0.22b  3.60+0.62b  2.40+0.14a
Pot 118.5£6.9a 829+48b  2.11£0.14a  6.50+0.64a  2.86+0.15a

Tray 42.3£6.0b 36.3t3.0c  1.60+0.17b  5.10+0.54ab 2.41+0.17a

YBox: Cultivating box, Pot: 90mm pot, Tray: 32 hole plug tray.
“Means with same letters in a column are not significantly different by Duncan’s multiple
range test (P < 0.05).
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Fig. 10. Growth forms of 7rifolium lupinaster f. alpinus (Nakai) M.Park
according to different containers.

Box : Cultivating box, Pot : 90mm Pot, Tray : 32 hole plug tray
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Table 11. Growth characteristics of 7rifolium Ilupinaster f. alpinus (Nakai) M.Park according to amount of applied fertilizer

(Mean*SE)

Treatment group Srucre\g‘gaale Shoot length Root length Root number  Runner number  Fresh weight
(kg/10a) P o) 8 (mm) (mm) (ea) (ea) (mg)
Cont.(0) 100.0£0.0a" 32.0£2.1bcd 33.1£4.7ab 0.06£0.06b 2.38+0.39ab 613+55a

1 100.0£0.0a 23.7£2.7cd 33.5%4.3ab 0.50+0.20ab 2.63+0.35a 569+51a
5 100.0£0.0a 22.2+3.3d 23.1£5.5b 0.25+0.11ab 2.47%0.31ab 363+36b
10 96.7+3.3a 34.0£3.8bc 29.9£3.7ab 0.38+0.13ab 2.17£0.30ab 606+62a
15 96.7+3.3a 46.7+4.0a 42.3+4.6a 0.69+0.21a 1.97+0.27ab 537+60a
20 90.0+£5.8a 42.2%6.2ab 43.5%4.7a 0.38+0.15ab 1.56+0.28b 481+78ab

UMeans with same letters in a column are not significantly different by Duncan’s multiple range test (P < 0.05).
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Fig. 11. Growth forms of 7rifolium Ilupinaster f. alpinus (Nakai) M.Park
according to amount of applied fertilizer.
A : Control, B :1lkg, C:5kg, D :10kg, E : 15kg, F : 20kg
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