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Fundamental Studies on the Landscape Use of
Evergreen Ground Cover Plants in KANG WON Area
—Propagation, Shade Tolerance, Cold Resistance, and Growth Rate—
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Chun-Chon National University of Education
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SUMMARY

Experiments were conducted to investigate propagation, shade tolerance, cold resistance and
growth rate of evergreen ground cover plants ; Vinca minor L., Ajuga reptans L., Ophiopogon japonicus
ker. f. nanus hort., and Hedera helix.

The results were as follows :

1. It is convenient to use the growing case for rice seed to grow and transplant Vinca minor seed-
ling. The most proper density of transplanting Vinca was 180 plants per 1m2, At the end of grow-
ing season, the coverage came up to 90%. The rooting ability of Hedera helix was best to cut
from April to May (temperature 15~23%C). The seedling length of Parthenocissus quinguefolia
were irregular and ranged from 5 cm of 200cm.

2. Ajuga reptans L., Ophiopogon j. and Vinca minor L. grew better under 50% light intensity than full
sunlight. Particularly, under full sunlight and aestival high temperature, there were a few with-
ering plants in Ajuga reptans L., and Vinca minor L.

3. Of Vinca minor L., Ajuga reptans L., Ophiopogon japonicus Ker. f. nanus hort. and Hedera helix.
acclimatized in open field, where temperature was from —7~8% . There were few plants had

damage in low temperature incubator to —16°C after field acclimatization.
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4. Tendrils of Parthenocissus quinguefolia strongly clung to the wire netting stone fence but intruded

into the gap and cranny of the precast concrete fence and so clung to, so that it needed to install

the bending net on the precast concrete fence,
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(2) Ophiopogon japonicus ker. f. nanus hort.
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(2) Ophiopogon japonicus ker. f. nanus hort.
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Table 1. The chemical analysis of the peat-hortimixed soil and field soil.

Ex.C.(me /100g)

Class pH T.N. O.M, P.Os " EC
(1:5) (%) (%)  (pm) X Ca®* Mg* (mmhos /cm)

A 6.3 0.88 69.2 621 3.70 32.40 6.90

B 7.4 0.06 0.8 172 0.38 5.26 0.57

C 7.2 0.06 0.8 92 0.17 4.64 0.94 0.026

A : Peat-hortimixed soil B : Field soil(Chun Chon) C : Field soil( Youn Gok)
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Table 2. Germination percertage in the germinator and open field.

Germination (%)

Weight of .
G.C. plant 100 kernels Treatments A B C Mean
Ophiopogon 10.34 g Germinator 89 88 88 88.3
Open field 81 80 76 79.3
P. quingue- 3.56g Germinator 75 78 78 77
folia Open field 51 55 49 52.3

- Stratification Dec. 16, ‘91 ~ March. 10, ‘92.
- Seedling date April. 6, ‘93
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Table 3. Rooting ability according to the number of cutting internode of Hedera helix. {(April.17~]June.

10
No.of node No.of cutting No.of rooting No.of .HOt vet No.of withering
rooting
100 90 6 4
2 100 93 3 4
3 100 89 4 7

Table 4. Rooting ability according to the number of cutting internode of Hedera helix, (July.10 ~

30)
No.of node No.of cutting No.of rooting No.of ‘not yet No.of withering
rooting
1 100 69 19 12
2 100 78 9 13
3 100 76 8 16

Table 5. The change of number of tillers of Ophiopogon under various plant density in the giffy-pot

P.D a b C d e f g Total Mean
2plan- 24 pots 143 151 146 137 125 130 117 949 135.57
ts/pot  mean 59 6.29 6.08 571 521 542  4.88 39.55 5.65
3plan- 24 pots 232 250 240 239 222 231 208 1622 231.71
ts/pot mean 9.67 1042 100 99 925 9.63 8.67 67.6 9.66

- peat-hortimixed soil - a ~ g:Repeated plot
- 8 X 8cm giffy-pot - P.D : Planting density

Table 6. The change of number of tillers Ophiopogon under various light intensity. (May.4 ~ Nov.15)

Treat 64 plan a b c d e f g Total Mean
ments ts /m?

A Total 532 528 459 506 468 536 515 3580 511.43

Mean 831 82 717 791 731 838 8.05 55.38 7.91

I B Total 558 542 507 535 498 565 523 3728 532.57

Mean 872 847 792 836 7.78 883 817 58.18 8.31

A Total 802 709 703 707 678 804 702 5105 729.29

Mean 12.53 11.08 10.98 11.05 10.59 12.56 1097 79.79 11.39

1I B Total 814 733 701 721 686 839 713 5212 744.57

Mean 12.72 1145 10.95 11.27 10.72 13.11 11.2 81.44 11.63

- A : Control(ful sunlight) B :50% light intensity
- spacing 12 x 12c¢cm 1:plants/m 2 X 64, II:plants/m 3 X 64.
- a ~ g :Repeated plot
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10%, 2:11~20%, 3:21~30%, 4:31~40%, 5
41~50%, 6:51~60%, 7 :61~70%, 8 : 71~80%,
9:81~90%, 10 : 91~100%2] B $lolc).

WREERIE S EAEENT.Q) 58 308, 8F 30H (2m),
10A 1089 3Eol 24 EfEet HREd 2 Fifsth
4}, (Table 7)

e

1) ERiEREHo| M| Mt HEs

HERTES Vinca minor L., Ajuga reptans L.,
Hedera helix R Ophiopogon japonicus ker, f.
nanus hort. &) 4EE0 8 o YU e 4 EF
M2 8 X 8cm Giffy-potell Effifk, 129 134714
FHE —7.5Ce] kiRel AA4- A B A 129 14
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FHAirgoz IR s

AexE e S -8l 602 A F- A1x3]
0C7HA st 48A7 A F, 23l 2473
Z piE Wil —2¢ ¥ 10T/ TBRAIA 60
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R P o] MERE 58 AIRCE i ¥
vl R oA BER BT E ZABIA

WEEE0, 1, 2 3, 49 5AIFLE BAEITH &2
Al&ell A Dong Yang Science Co. % Low Temp.
Incubator{—20C~ +30C)& AM&-3t5 T}

A

=
=

Table 7. Coverage of G.C. plants under full sunlight and 50% light intensity.

Date

G.C. Plant Treatments May. 30 Aug. 28 Oct. 30
Vinca minor A 5 7 9

B 5 7 9
Ajuga reptans A 2 2 3

B 2 2 4
Ophiopogon A 2 3 5

B 2 4 6
Hedera herix A 2 3 5

B 2 3 5

- A :Control(full sunlight) - B:50% light intensity

c+:1(%), 1":1~5, 1:6~10, 2:11~20, 3:21~30, 4:

31~40, 5:41~50, 6:51~60, 7:61~70, 8:71~80, 9:81~90, 10 :91~100

Table 8. The cold resistance of various G.C. Plants in the low temperature incubator and open-field at

Chun-Chon.

\ Treatments

Low temperature incubator

G.C.Plant \ —-6c -8t -l0c -12€ -lT -—16C Open-field
Vinca minor 0 0 0 0 0 1 1
Ajuga reptans 0. 0 0 1 2 2 2
Ophiopogon 0 0 0 1 2 2 3
Hedera helix 0 0 0 0 0 1 1
Hedera helix Ivalace 0 0 1 2 2 3

0: harmless, 1 :smallest, 2: few, 3 : midium, 4 : heavy, 5 : withering
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Fig. 1. Change of moisture content in Vinca minor, Ophipogon, Ajuga reptans and Hedera helix leaves in

winter of '92~93.
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(2) Ajuga reptans L.
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Rl FEkE 2 RBEIZ SERSY o] BRI
S AT REEO 18k Lol 248%HItE FIMES]
KRS HAT REEI &7 1080 Rk FHik
22 ggstart

(3) Ophiopogon japonicus ker. f. nanus hort

HIE L ERE AN AR SRS TRELSH
R e kO BEER ol 248500 SR Kk
3 & 5kl Zol 10 WERES BT

(4) Hedera helix 8

BERGIES Hedera helix, H. h. Ivalace?] 25t
olm MR, MERANZ £& ol 1287 £F S
HiEE Rsh] SIS 12 71590,

RERRE = RiEEe 2ol 0.025%, 0.05% 2 #HE
Bl HEAKER 3o & RBEZE SMEeeY 24K

2o F Aol YOS A% &, HRES 22 &
AR EA Kol Zol 1061 #gEsidlth

% RiEe) e ZE EE # HHEE RS
Table 99} #t},

4) T HER BE

19924F 128 1H%E 19934 3A 268 7= Eish
on, HEFEERES CieHiNCIS - nH,O(me-
thylene blue) 0.01%# VS FH S Setg o]
Z(B)(RE 20mm, #ME 25.4 mmigoll #Ex5 M 100
cmHo]Z 2HR) & #EEAD) U TS HAT
IE(C)E A sk WRHBRELE
FolHon, o] BES +rfdl RESE HAKES
A% (SME 40.7mm, FE 34.3mm) Ujoll FHASESH
o Bk BIERER HASE .9 (Fig. 2)

AFS BiBe ZHE AY 1 1A AB F
HFEE sl¥on FARMM-E 19924 128 ~1993% 3
Aol HEEme] +#2 Table 107 2l 3k
FEE B B 2L RIEA $AX mulching
ENE FE JRE #Estd BE vt giEstdch

*1. methylene blue 0.01%kiE#E 2] B4 T & 0.00005
coly AT Fake gl Ao B FHifkdl o
T EATMEAR-S RSO E 5E

*. B ARG FEiE g Pdlo] Role X

3. 7o) o B 30 PT el =& X

Table 9. Antitoxin degrees of ground cover plants by treatments of the potassium chlorate.

1st (Sept.5~15)

2nd (Oct.15~25)

G.C. Plant Treatments

0.025% 0.06% 0.025% 0.05%

Vinca Control 3.2 3.6 3.6 3.8
minor L. Shade 3.2 3.6 3.6 3.8

Ajuga Control 3.2 34 3.4 3.6
veptans L. Shade 3.3 3.4 3.4 3.4

Ophiopogon Control 3.6 3.8 3.6 3.8
J.Kfnh Shade 3.4 3.5 3.6 3.8

Hedera helix Control 3.6 3.8 3.8 3.8
Shade 34 3.6 3.6 3.8

Hedera helix Control 3.0 3.0 3.0 3.0
Ivalace Shade 2.8 2.8 2.8 2.8

0: harmless, 1 :smallest, 2: few, 3 : midium, 4 : heavy, 5: withering

- Control : Full sunlight, Shade : 50% light intensity
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A TR RER, ol M fEE EE 500.8°C day
(19. Feb. '93)#e] #igiEe] 63cmyoH, 102.7
T, day(92.12.20) oA 26.3cm, 200.6C day(93.1.
7)ol 38cm, 300.1°C day(93.1.20)°14] 45.0cm,
4047 day(93.1.31)o1A 59.0cme] HiEES BA
=3

o] REFEEES 52.5cmel {RIE mat

freezing
AR depth

Fig. 2. Soil freezing depth meter.

Table 10. Physical properties of the soil.

mulching B+ 40.0cmE [Al—HbEse] HRFEHE T
12.5cmygiggiRoe] Lol FEH AW FlES] flZ 12
o} B o} vinyl mulchingl@ o} fRIBHR B T ALE
1RIB ] TR B X x) 3l A 23k} 9.

19924 128 ~1993¢F 3P 2] )ik e] & - Pt
2 {8 mat mulching B9l £% 1HIR #HRe
Fig. 33} 2},

5. P. quinguefolia®] %38, SR HE

1) W%

1094 Bgeol TR BTES HIR T £H,
BAE AAT T 1RE 2~4krolw 100kIE )
3.0~4.0g RH-R.

EH-L RiE B BT, & 2T FsgioH
T3 500k /m27F 8% R 2R KERE
R, FE 39 AKiRET o] BFBER, BFTRK
HEo| gl AX HEEEThE kg KiEV)
A % ¥t 2 #FiEe] o] & Qo] g}
23S TR RESE 1,000k /m?E ol <t
AslA}. BE—FH WHRES chgsto] 7y

RERele] Atol, & IRgho] Wik (Mt kimel ¥ )l Hls)
HFI A%on, —~FHe] HEE B354 &1 27}
A8te] 5em ~ 200cmz E7Ystsich (Table 11)

frEhe] RARES WEES, KoEBRAT B
H9 fREgEel 30cm @ AE Yo BEW O]NH#
o= ifkl7HA]) B3t FHESe] & A Bk

2) shEEEEES] AR

A=Al gEste gifelx] BIRY HikE A
st 2 KEEEC] EHSIY SRV #E
et ol g} b THB N A Ef O 2 FhfRe] 4R
7t 7hsste fEfSel MENE dEste] fKiRol
Sl —fEd el Mgl val iRl Btk

Moisture Loss of Clay Silt Find Coarse Texture
content (%) ignition(%) (%) (%) sand(%) sand(%) of soil(%)
6.05 5.10 28.5 20.4 17.5 33.6 sandy clay loam

(%) Texture of soil based on the U.S Department of Agri. Classification.
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Fig. 3. Change of soil freezing depth in Chun Chon Dec. 92 ~ Mar. '93.

Table 11. Distribution of the stem lengths of yearling plants in P. guinguefolia.

Repeated plot

Stem

A B C Total Mean(%)
length {cm)

~ 5 26 38 33 97 8.4

6~ 10 32 41 36 109 9.4

11~ 20 58 53 61 172 14.8

21 ~ 30 78 86 79 243 20.9

31 ~ 40 95 101 98 294 25.4

40 ~ 81 84 80 245 21.1
Total 370* 403* 387* 1,160 100.0

* : The numbers of plants per 1m?
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Table 12. Test on the adhesivity of P. quinguefolia by using the tension tester.

Tension tester’s power(g)

Treatnemts 100 200 500 1,000 2000 2,000~
Precast con-

crete fence 3" 8 42 26 - -
Wire netting

stone fence 0 0 0 13 67 20

*The numbers taken off plants from fences
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