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Studies on the horticultural resources of Sicyos angulatus L. growing
in Andong area as the root stock of cucurbitacea vegetables.
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Abstract

This study was aimed at the development of plant resources as the root stocks in cucurbitacea vegetables with
dicovered wild cucumber Sicyos angulatus L. which was native in Andong, Korea. This plant was habitated along with hill-
side of small ditch which soil was sandy loam with abundant humus. S. angulatus L. was germinated on late April and
anthesized from middle August and followed growth until late October in natural habitat. This plant is monoecious and
clustered dry fruit with thin pericarp has one seed per one fruit, but its leaf shpae and plant type are similar with cultivat-
ed cucumber.

The seed germination of S. angulatus L. was very difficult because of having hard seed coat. So we assumed treatments
to enhance permeability of water and gas, such as cut-off seed coat, soaking in water, and KOH treatment were improved
seed germination rate. And also freezing and abraising seed by sand was effective methods on germination. The optimum
temperature of seed germination was ranged from 25°C to 30°C, and alternative temperature between 15~30°C was ef-
fective on germination.

After these results,we could improve percent germination up to 90% with combined following factors, collecting well
riped seed(brownish black colored seed or fruit), alternative temperature(25/15°C or more or less), 15 days freezing and
abraising seed by sand or cut-off seed coat partially by cutter. Some chemicals, such as GA;, H,SO,, and alcohol, were not
effective to germinating.

Using the root stock of S. angulatus L., it can be successful in grafting with cucumber, watermelon and oriental melon.
In the practical view of development as the root stock of S. angulatus L., it was demonstrated in farm field that growth of

cucumber and watermelon were equal to the conventional root stocks.
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Table 1. The soil properties at the native habitat of Sicyos angulatus L. in Andong

Samples pH OM  Av. PO, E.C(me/100g) Soll texture Remarks
of soil (1:5) (%) (ppm) K Ca Mg (soil class)
A 5.3 2.7 172 0.13 1.5 15 Snady loam hill-top
B 5.1 2.8 74 0.21 7.8 11 (Naksan series)  hillside
C 6.6 32 147 0.27 6.8 1.3 Lee(1992)
Mean 5.7 2.9 131 0.20 74 13
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Table 2. The weather condition of the native area of Sicyos angulatus L. in Andong(1992)

Months Air temp.(°C) R.H M.W.S Precip. S.S Rad
Mean Max.  Min. (%) (m/s) (mm) (hrs.) (Mj/m?)
Jan —0.6 5.1 -5.3 78 1.7 9.6 153.8 7.67
Feb 0.1 6.6 -5.8 74 2.0 3.7 207.1 12.38
Mar 6.2 12.7 0.9 76 1.8 32.7 149.9 11.13
Apr 11.9 18.6 5.4 69 2.2 89.1 205.2 14.76
May 17.0 22.1 125 70 2.7 55.0 224.5 19.13
Jun 21.3 25.8 17.1 71 2.5 25.2 211.3 19.21
Jul 26.8 31.5 23.3 75 2.3 105.0 278.0 18.96
Aug 24.1 26.7 22.1 84 3.6 273.5 121.3 11.95
Sep 22.3 25.8 19.3 74 2.7 130.4 150.8 12.24
Oct 15.9 20.5 12.1 69 3.1 16.4 191.9 11.76
Nov 9.8 15.3 5.4 60 2:9 133 195.7 10.03
Dec 5.5 9.6 2.1 58 2.2 40.6 163.5 717

* Abbreviation : R.H(Relative humidity), M.W.S(Mean wind speed), Precip.(Precipitation), S.S(Sunshine), Rad.(Radia-

tion)
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Fig. 1. Changes of temperature and humidity at 06 :
00 and 14 : 00 during experiment periods in
the room.
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Table 3. The germination percentage at 4 weeks after seeding by seed age and maturity of Sicyos angulatus L.

. Seed maurity(Sub)
Seed age(Main) Mean
Black Brown Green

1991 16.0a 5.3b 4.0b 8.4
1992 18.7a 16.0a 3.3b 12.7
Mean 17.4a 10.7b 3.7c 10.6
Seed age —F test—
Seed maturity Not Significant(NS)
Seed age and seed maturity *%(20.18)

*

* In a column, means the followed by a common letter are not significantly different at 5% level by DMRT.

F test, * or ** are at 5% or 1% level, respectively.

** Germination test was done at 25/15°C in the growth chamber from Jan. 15. 1993
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Table 4. The accumulative percent germination by seed treatments of Sicyos angulatus L.

Seed treatments

% at days after seeding

4 6 10 30 50
Control 0 1.0 1.0 45 18.0
RPS* 0 1.0 2.5 5.0 14.5
RSSY H4** 87.0%* 94.0%* 94.5%* 04.5%*
LSD(0.01) 12.8 12.1 6.5 5.8 9.4

z, RPS means the seed of removed pericarp from fruit

y, RSS means the seed of removed and cut off a part of seed coat

* or ** are at 5% or 1% level of F test, respectively
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Table 5. The effect of seed treatments on the germination of Sicyos angulatus L.

Seed treatments Days of low temp.

Days to first Germination rate(% )

(Main) (Sub) germination at 4 wks. after seeding
Non-treat.’ 0 14 7.3a
40 14 9.7a
65 - 0.0c
Mean 5.7
Scarification” 0 6 56.0b
40 64.7b
65 10 7.3a
Mean 42.7
—F test—
Main i
Sub E
Main and sub NS

z, Seeds were removed only pericarp from fruits

y, Seeds were removed pericarp and cut off a part of seed coat

* In a column, means the followed by a common letter are not significantly different at 5% level by DMRT.

F test, * or ** are at 5% or 1% level, respectively.
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Table 6. The germination rate at different temperatures on Sicyos angulatus L. seed

Temperature Percent germination at days after seeding Days to first
(°C) 5 7 9 14 germination
15 Oa Oa Oa Oa =
25 Oa 40.7b 63.3b 69.3b 5
35 Oa Oa Oa Oa -
30/15 Oa Oa 72.7bc 79.3bc
Room temp.* 70.0b 86.0c 88.0c 89.3¢c
F test *% k% *% *%

z, Room temperature condition was indicated in Fig. 1.

* In a column, means the followed by a common letter are not significantly different at 5% level by DMRT.

F test, * or ** are at 5% or 1% level, respectively.
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Table 7. The effect of KOH on the germination rate(%) of Sicyos angulatus L. seed

Concent. Duration Weeks after seeding
(%) (hours) 3 5 7
20 3 2.0 6.0 10.0
30 3 3.0 8.0 9.0
25 1 8.0 12.0 17.0
3 9.0 24.0 32.0**
6 11.0 20.0 33.0%*
12 4.0 6.0 7.0
Control* 3.0 8.0 10.5
LSD(.01) NS NS 13.8

z, Seeds were soaked in water for 12 hours on Jul. 21. 1992

** 1s significantly different to control at 1% level.
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Table 8. The effect of freezing on the germination rate(%) of Sicyos angulatus L. seed

Days after seeding

Treatments
8 13 19
3 days freezing 0.6a 1.3a 6.0a
9 days freezing 0.6a 2.0a 7.3a
15 days freezing 9.3b 26.7b 38.7b
Control A* 0.6a 3.3a 9.3a
Control B? 13.3¢c 38.7b 52.7b
F-test £ tx **(29.42)

y, Seeds were partially cut-off seed coat by cutter(pincette)
z. Seeds were removed pericarp of fruit

* In a column, means the followed by common letter are not significantly different at 5% level by DMRT.

F test, * or ** are at 5% or 1% level, respectively.
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Table 9. The effect of seed scarification method on the germination of Sicyos angulatus L.

Treatments

Percent germination at days

Days to first

10 30 germiantion
cut-off* 17.7b 33.3a 8
scarified 4.3a 42.0a 9
in sand’

vy, Seeds were scarified with sand in motar
z. Seeds were cut-off seed coat by cutter(pincette)

* In a column, means the followed by a common letter are not significantly different at 5% level by DMRT.
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Table 10. Percent of successful grafting in cucurbitacea vegetables using with different root stocks

Vegetables Root stocks
& varieties S. angulatus Chambak: Heukjong,’ Sintozwa*
Cucumber
Naebyongsamchuk 95 - 55 -
Sinhukjinju 95 - 75 -
Watermelon
Palbo 100 95 - —
Gummedal 90 90 — -
Oriental melon
Gumssaragi 55 — — 85
Eunchun 83 - — 85

* Lagernaria siceraria subspp. was commonly used as the root stock of cucumber
¥ Cucurbita ficifolia was commonly used as the root stock of watermelon
* Cucurbita maxima x C. moschata was commonly used as the root stock of melon
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Table 11. Plant height and No. of leaves at 15 days after grafting in cucurbitacea vegetables

Vegetables Root stocks
& varieties S. angulatus Chambak* Heukjong,’ Sintozwa* Ungrafted
PH NL PH NL PH NL PH NL PH NL
Cucumber cm cm cm cm cm cm
Naebyongsamchuk  18.4 2.0 - 21.0 2.0 — 15.6 25
Sinhukjinju 184 2.0 - 21.0 2.0 = 14.8 255
Watermelon
Palbo 21.6 2.0 23.1 2.0 — — 18.1 2.3
Gummedal 21.6 2.0 22.7 2.0 - — 17.6 2.3
Oriental melon
Gumssaragi 15.7 1.7 - - 17.2 1.8 12.1 2.0
Eunchun 154 1.7 = - 174 1.7 12.7 2.0

2, ¥, X, see in the table 10.

% Abbreviation : PH(plant height), NL(number of leaves)

V.4 &

£ A7E 5o GEAWelA HHE opAAEa
Sicyos angulatus L. 949 ‘Qt5ofE'S 4akz]7} dojjo}
7t dA gled fevetdl Aste opdeolch
AR d 4o Mol w4 2Eo tfF o249 o]
47 A v, A5AE Azt 571 A
A AFAEE 3t 20| 2 e djFo2A 74A7L
QA= et Patole} wtaba o] A=pA] A g
22 7|1E9] dEEE dsE A=Y A
< 7R glon =& ot FANHE E zolE
BolA gt} 2 AAR 57F BFA] $A4 o}
TAY FAARAA FAELAAe] A Dok # AR
AN 459 FAE oo F9E v w2 o
shA 23t olgS F4AIA 5 stk 53] o] A&
Aol x| £.o uiataiel e vy FL Ho
2 95°C A%} AYshn £3) 15°Ce 30°CulAle]
W27} wolel] A Ql Ao e Ert. 2|y FI7t
717} £Age 2 A malo FxE vMdAEE BE

159 A% 39 PopgS £ 5 Yot 22} KOHA
2ol o Wolg Fe A8A AR A o 125 oo}
g Aol

H 8

B AF= oA E(Sicyos angulatus L.)S w34
7o diEgo 2 Lsly] SJ3te FAbe] wolSAI I
obg A, 183 B st AYPE st dojal A
g 993t o3t 2t

1. $A9 550l e} WolgS B, vjsEate] W
olgo] Wty kgl E7HA 9] Fal= wopr} wlay &
Hglon 2353t wole] AAEA] &gkt

2. E21 AeAzlY &z dHHA U 239
659 Axo] AL Azl Holgo] Wit

3. olA-9] W= 25°C AFoln 15~30°C H4
Yol 9] Wgo| Holo| EI}Ao|gict. o} AL
#A 15°C, #x 30°Colgit}.

4. FIA7|A 2 ol Fout ALY Rl v}



¥4 hE% Sicyos angulatus L. — % ‘St ol &' @EER FlA R WL 45

AR obee ¥9 4 e

5. 2319 33} m FMIARIR 20% KOHE 3 WA
6A1% A4 = oMgE 159 AR YA 39 7
7\Helsh SR obes Balth.

6. ‘FFUT'Y HERHES 4% A2 Uz
Hol7} gigdon, 9olsh Sutolazh Feluch Ashgo)
F& Holth.

g 23

Ho

1) FFA. 1992. 2015& S I3 AFSAL
Aul71% A 2er)e.

2) SEH . 1989. 54 RN, Uit

3) kBt IE. 1980. fEth DIKHR & BEF. HUTAEHIRE.

4) 220", edfel, &4, AFA, 1985. Hu]He] £
Zpdot, Aufuby 9 F7)9E Fefol A A7 g
)3 3) 7] 26(3) : 220~225.

5) Z¥E. 1986. wle|Fate] whg Y dolE A 3
g A7 Mg dighd wlekel R

6) 284, YT, 1983, hFFAtY wolo] gL
ulA 270 #3le, FEAEA FARFATR
. 25 : 125'130.

7) olAA. 1991. Eoks}
163~166.

8) o]d=. 1989. wtalajae] HEd A AF. §F

AEg(1). AR, p.

AeeH3)7) 30(3) : 169~179.

9) ol¥d, ZAK, st 1991. <HEAMl AHAYst
+ Sicyos angulatus L.0] 54 % utapat2-o] g &0
2A 9 o|47ksA. FAstEA] 32(3) @ 299~
304.

10) Mayer. A. M., A. Poljakoff-Mayber. 1975. The
germination of seeds. Pergamon Press.

11) 238, 7144, g7]. 1988, A7 429 £
Apoto] #g} AT FFAAE3A] 29(4) : 297
~303.

12) 2, ASE, 1989. &5 5771 #9919 4%,
349 FA 3 ol viXe Q3 FFY| 3
2] 30(4) : 262~270.

13) Raymond B. Taylorson. 1989. Recent advances
in the development and germination of seeds.
Plenum Press.

14) Roos. E.E., D. A. Davidson. 1992. Record longevi-
ties of vegetable seeds in storage. HortScience
Vol. 27(5) : 393~396.

15) 724, A=, AdF, 1974. Sox]d 93 &
3 FAbe dotEAl 3. gEAAe}EA 15
(2) :187~193.

16) #iL EfE. 1977, BROBELHE L
RIEERA 4. BCCEEOLIL.

SER. ok



