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SUMMARY

This experiment was conducted to study on the morphological change and growth retardation of
Korean Lawngrass (Zoysia japonica Steud.) under various shading degrees. Dada of plant height, No.
of tiller, No. of stolon, No. of rhizome and fresh weight were measured on the 147days after
transplanting in 1991.

The results are summarized as follows.

Plant height was increased at 30% shading degree or over, Maximum plant height was observed at
60% shadeing degree which was 24.2 cm. while full sunlight(control) was most shorted as 10.1 cm.
Plant height rapidly was increased as to shading degree increase.

The decreasing rate was lower in tiller number and stolon number(top parts of plant) compared
with the rhizome number(under ground part) was severely decreased at 30% to 60% of shading. To
increase the shading degree, rhizome number was most severely decreased under shading degrees. As
degree of shading increase to 30%, 60% and 90%, fresh weight decrease to 66%, 44%, 22% to full
sunlight, respectively.

Relative growth retadation of Korean lawngrass was decreased by the order of number of rhizome,
fresh weight, number of tiller, number of stolon. And these characters were highly significant accord-

ing to the different shading degrees,
sitional climates regions, Zoysia japonica Steud.
I . Introduction is resistant to weed invasions, disease and in-
sect damages. It is relatively drought wear and

Korean lawngrass(Zoysia japonica Steud.) high to close mowing. It is coarse in texture

grow in wild fields and mountains, costal area, but desirable for home lawn use and excellent
tomb and play-grounds. They are now for large areas such as play-ground and erosion
distributed throughout warm humid and tran- control.

Kor. Turfgrass Sci., 7(1), 5~12, 1993



Generally, long daylength tended to produce
more roots, stolons and rhizomes(Moser, 1968).
Yeam(1984) revealed that Zoysia plants need
both a certain stage of maturity and a stimu-
lation by specific environmental conditions
such as short day etc., for flowering. The mor-
phological course of inflorescence development
was similar in most grasses, but its timing and
environmental requirements varied greatly
with the species and varieties, being closely re-
lated to the climatic and agronomic origin of
material (Cooper, 1963).

Zoysia japonica Steud. is neither harmful feed
for domestic animals nor succulent that is ad-
equate to lie down on the grass.

The amount of light received by turfgrasses
is influenced by many factors in the environ-
ment. Clouds, buildings, trees can reduce light

-intensity through shading. With moderate
shading, turfgrass leaf blades typically assume
a more uplight orientation as if they were
‘reaching up’ for more light.

Additional effects of reduced light include;
thinner, longer leaves: reduced shoot density
and tillering: shallower rooting; thinner
cuticles and lower reserve carbohydrates

within the plants. A ‘shade’ turf is thus more
delicate and less tolerant of disease and other
environmental stress,

Zoysia japomica Steud. is most popular
turfgrass and C; plants which demand strong
light intensity. Lawns are a major part of most
home landscapes therefore, the lack of light in
home and commercial landscapes environmetals

where some degree of shading exists.
This study was designed to define that shade
tolerance of Korean lawngrass by the shading

degree with pot experiment in Seoul districts.
II. Materials and Methods

This experiments were conducted at the
campus of Korean Sham Yook University dur-
ing period 26 May to 19 October in 1991. Zoysia
japonica Steud. plant materials were sampled
in campus lawn with ‘Hole Cutter’ sampler
which has 10 cm-diameter and 10 cm-depth.
Transplanted plastic pot with upper diameter is
23 cm, and height is 22 cm. Used soil properties
in this experiment is showed Table 1.

Light treatments were made by different
shading degree(full sun light, 30%, 60% and
90% respectively) with black polyester shade
cloth fastened onto wooden frames and sus-
pended 1.5 m above the soil level.

Pot were dipped about three quarter under
soil surface. Watering and weeding were done
frequent, if necessary. During the growing
period, neither fertilizering nor mowing were
done, Plant height fresh weight and, number of
tiller, stolon and rhizome data were collected
on the 147days after transplanting to pot.

The experiment was arranged in a complete
randomized plot design using 4 treatments and
10 replications.

Ill. Results and Discussion

Table 1. Chemical properties of soil at experiment field,

Sampling pH Organic Avail- Exchangeable cation
depth matter able P (me /100g)
(cm) (%) (ppm) K Ca Mg
0~10 6.0 1.56 662 0.265 2.478 0.498




Table 2. Effect of different shading degrees on plant height, tiller numbers, stolon numbers, rhizome

numbers and fresh weight in Korean Lawngrass (Zoysia japonica Steud.)

Percentage Plant Fresh No. of No. of No. of

of shading height(%) weight (%) tiller(%) stolon(%) rhizome (%)
degree(%) (cm) (g) (ea) (ea) (ea)
0(Control) 10.15(100) 62.52(100) 205.6(100) 18.6°(100) 12.82(100)
30 21.07(208) 65.6°( 66) 143.6°( 70) 15.82( 85) 5.6°( 44)
60 24.22(240) 40.8°( 41) 80.6°( 39) 8.2°( 44) 4.6°( 36)
90 22.13(219) 21.64( 22) 54.8%( 27) 7.2°( 39) 2.0°( 16)
F-value 11.6* 11.3* 35.4* 11.6™ 18.9*
LSD(0.05) 3.8 2.9 23.4 3.5 9.9

Shadeing degrees were control(full sun
light), 30%, 60% and 90% in Zoysia japonica
Steud. Plant height fresh weight, and number
of tiller, stolon, rhizome data were collected on

the 147days after transplanting.

1. Plant height

Fig. 1, 2 and Table 2 show the relationship
between shading degree and plant height in
Zoysia japonica Steud. Maximum plant height
was observed in 60% shadeing degree which
was 24.2 cm in this experiment, while control
showed minimum height as 10.1 cm.

Plant height rapidly increased as to shading
degree incresed. But, in case of severely
shading degree(90%) shortened plant height.

Shoot growth showed significant difference
between control and other treatment. How-
ever, not significant among treatments{(30~
90%).

This experiment conclude that average plant
height rapidly increased under shading treat-
ment to the extend of 60% shading degree.
The shading degree treatment is over 60%,
plant height trend to decrease.

According to Park’s experiment(1984), the
effect of seedling growth and varieties in major

forage were showed that plant height increased

from 0% to 50%, but that decreased in 75%
and over shading degree.

2. Number of tiller

The effect of shading on tiller number is
shown in Fig. 3 and Table 2,

Tiller number dramatically decreased under
severe shading degree, and showed highly sig-
nificant among treatments,

Beard(1965), Dexer(1942) and Mitchell
(1955) observed shoot intensity has a positive
correlation with photosynthesis potential which
contributed to plant growth. It means that sod
compactiness decrease by shading conditions
and reduced light intensity effect negatively on
turf quality.

Sod compactiness and shading treatment
were lower than control. So, lawn quality

worse,

3. Number stolon and rhizome

Effect of shading degree on stolon number
and rhizome number is shown in Fig. 4, 5 and
Table 2, respectively. Stolon number begin to
slowly decrease 30% shading degree while rhi-
zome number rapidly decreased under 30%
shading degree. This maybe agreed on Yu
(1970) reported internode length shortened by
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Fig. 1. Change of plant height in Korean Lawngrass (Zosia japonica Steud.) according to different

shading degree

shading. Among the collected data, relative
decreasing ratio of rhizome number was most
severe under reduced light intensity. The
reason maybe explain that Zoysia is C,; plant
which need strong light intensity. Additional
research is necessary to refine the reason why
the underground part of rhizome resulted

severe damage than upper ground parts.

4. Fresh weight

The effect of shading on fresh weight is
shown in Fig. 6, 7 and Table 2.

Fresh weight greatly decreased according to
shading degree and all treatment were signifi-
cantly difference at 5% level, The major reason
of differences seemed due to total growth re-
tard not only top fresh weight(plant height,
No. of stolon, No. of tiller) but also root fresh

weight (No. of rhizome).

According to Mantel(1966), restricted light-

ing influenced dry weight, plant density,

chrolopyll content and visual rating intra-
related. As similar conclusion with Mantel
light

characters were better except plant height,

under intensity, most plant growth

Conclusionally, this experiment may suggest
that permitted shading level (such as buil-
dings, fence, trees and planting slope) was
over 30% shading degree,

Morever, The less shading condition, the
better growth in Zoysia japonica. Steud. As C,
plant consider this fact when lawn establish
and maintenance.
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Fig. 2. Photographs on plant height of Zoysia japonica Steud. grown by different shading degrees.
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Fig. 7. Photograph on fresh weight of Zoysia Japonica Steud. grown by different shading degrees.

of orchardgrass as influenced by environ-

mental factors. Crop Science. 6:139-143. 6.

2. Beard, J.B. 1965. Factors in the adaptation
of turfgrass to shade. Agron. J. 53:457-459.

3. Berry, J.A. 1975. Adaptation of photo- 7.

synthetic progress to stress. Science. 188:

457-459.

4. Cooper, J.P. 1963. Species and population 8.

difference in climatic response. The en-
vironmental control of plant growth. Ed. L.

T. Evans. Academic press.

5. Coffry, B.N, and A.A. Baltensperger. 1989. 9.

Heritability estimates for selected turf

grass characteristics of bermudagrass

evaluated under shade. Proceedings of the 10.

Sixth International Turfgrass Research

—11—

Conference. pp.117-119.

Dexter, S.S. 1942. Seasonal variation in
drought registence of exposed rhizomes
quackgrass. Agron. J. 34:1125-1136.

Kim, Kyoung-Nam. 1986. Effects of photo-
period and temperature on the growth and
flowering. Seoul National Univ. M.S thesis.
Kim, Hyung-Ki. 1990. Physiological and
ecogical studies(II) on propagation of the
green leaf color period in Korean lawn,
Zosia japonica Steud. 4(1)5-11.

McBee, G.G. and E.C. Halt. 1966. Shade
tolerance studies on bermudagrass and
other turfgrass. Agron. J. 58:522-525.
Mantell, A., and G. Stanhill. 1966.
Comparisin of methods for evaluating the



1L

12.

13.

response of lawngrass to irrigation and ni-

trogen treatment, Agron. J. 58:465-468.
Mitchell, K.J., and S.T.J. Coles. 1955. Ef-
fect of defoliation and shading on short ro-
tation ryegrass. N.Z.J Sci. Tech. 37A:
586-604.

Moser, L.E, S.R. Anderson, and R.W.
Miller. 1968. Rhizome and tiller develop-
ment of Kentucky bluegrass, Poa pratensis
L. as influenced by photoperiod, cold treat-
ment, variety. Agronomy Journal. 60:632-
635.

Schmidt, R.E., and R.E. Bsaser. 1967. Ef-
fect temperature, light, nitrogen on growth
and metabolism of ‘cohansey’ bentgrass
(Agrostis palustris Huds.). Crop Sci. 7:447-

451.

14.

15.

16.

17.

Wakins, J.M. 1940. The growth habits and
chemical compostion of bromegrass, Broms
intermis Leyss., as affected by different
environmental conditions.  Journal of
American Society of Agronomy. 32:527-538.
Yu. D.Y, D.E. Yeam. 1969. The effect of
planting date, storage and density on the
growth of trans-planted Zosia japonica. J.
Kor. Soc. Hort. Sci. 5:73-83.

Yeam, D.Y., K.H. Hong, and 1.S. Han.
1984. The relation between leaf-node stage
and flower
species. J. Kor. Soc. Hort. Sci. 25:182-185.
Younger. 1959. Growth and flowering of

Zosta Species in Response to Temperatures,

initiation in Zosia japonica

Photoperiods, and Light intersities, Crop.
Sci. pp. 91-93.



