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Synopsis
Ichirou Otrani, Naoyuki YAamamoro and the late Shigeki
EnTSsu (2000) : Effect of Tree Canopy on the Growth of
Zoysia japonica Steud. Grown under a Deciduous Forest
with Different Tree Densities. Grassland Science 46, 127-132.

Zoysia japonica Steud. is a dominant species in native
pastures in Japan that is persistent even without fertilizer
application. The purpose of this study was to determine
the growth and increase of grazed Z. japonica plants under
a deciduous forest at three tree densities (thin : 30 trees/10
a, medium : 44 trees/10a and dense : 63 trees/10a).

Z.japonica sods were transplanted in March 1996. The
rooting ratios of Z. japonica sods were 75, 86 and 98% under
thin, medium and dense tree densities, respectively. The
highest rooting ratio recorded under the dense plot was
attributable to the higher soil water content that was
maintained under the dense canopy. Frequency of occur-
rence and ground coverage of Z. japonica increased in all
the plots in second and third year after transplanting. The
most rapid increase in growth and highest dry weight of Z.
Japonica was recorded in the thin plot with 75% frequency,
60% coverage and 573g/m? dry weight in October of the
third year.

Estimated leaf area index (ELAI) of the trees increased
gradually from the first year to the third year in all plots.
The highest ELAI value was recorded in the dense plot
throughout the experiment. Amount of tree litter
decreased from year to year in all plots, and a little differ-
ence was recognized among treatments.

Therefore, the rooting of transplanted Z. japonica under
the tree canopies did not seem to be inhibited by shading
within the range of thinning intensity examined, although
the growth of Z. japonica (both in frequency and coverage)
was higher under low density of 30 trees/10a with 9 meter
high.

Key words : Deciduous forest, Growth, Litter, Shading,
Tree density, Zoysia japonica.
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Table 1. Condition of the experimental site after

thinning.
Tree Composition Height Diameter at breast

(%) (m) height (cm)
Oak?® 51 9.8%0.29 11.240.4
Storax™ 17 7.1%£0.3 6.8+0.4
Wild cherry® 15 8.4%+0.3 10.2%0.5
Wild walnut® 10 9.470.3 11.2%0.7
Other 7 9.8%1.0 14.1£1.9
Mean 9.1%0.2 10.4%+0.3
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Fig. 1. Mean air-temperature and precipitation during the experimental period.
—@— Mean air-temperature during the experiment -—— Mean air-temperature (average for 30 years)
7722 Precipitation during the experiment Precipitation (average for 30 years).
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Table 2. The rooting ratio of Z japonica -sods
transplanted under a deciduous forest with
different tree densities on June 4, 1996.

Treatments Rooting (%)
Thin 75
Medium 86
Dense 98
80
60
=
=
2
o 40
3
g
I
20
0 ] |
July Sep. Sep.1997 Oct.1998
1996

Fig. 2. Frequency of Z japomica shoot appearance
under a deciduous forest with thin (@), medium
(M) and dense (M) tree canopies.
Thin : 30 trees/10 a, Medium : 44 trees/10a,
Dense : 63 trees/10a.

QITE L7, iOX Tk 30% LUITFic & & & - 7o ¥ 3LIgL
oY) (EREAEELTEAYE, 7798, ~avh
X5, PUNFTHY, REFEZY< v Y VBIT/, 70 Y)
DOWE I 1996 £ 6 B 1 28-38% Tdb - 7o, FED 9 A
HOTHOMIBX & 50% LI FiciEinL 7z, # 0%, 1998 4
10 A FBEX T 37% BT L7chs, hRBLUER TR
50% LI L DEWMETH - oo

A RREERTH 2 19984F 10 H 29 HO v " DEE
B4R L, BB X OHRIic R TER O v 08 E i

DI = T,



130 Grassland Science Vol. 46 No. 2 2000

Table 3. Changes in the coverage of Z japonica and other plants on the forest

floor with different tree densities.

Coverage
Treatments Species
June 1996 Sep. 1996 Sep. 1997 Oct. 1998
%
Thin Z. japonica 1.7 3.0 36.7 58.3
Other plants 38.0 61.4 54.9 37.3
Medium Z. japonica 2.0 2.7 20.0 26.7
Other plants 35.4 80.6 63.0 65.9
Dense Z. japonica 2.0 3.3 15.0 28.3
Other plants 28.1 55.6 70.1 58.5
Table 4. Dry weight of Z. japonica grown under a 800
deciduous forest with different tree densities
on October 29, 1998. «’E\
: < 600
Treatments Dry weight (DMg/m? %’
o
Thin 573(413-882) 2 400 |
Medium 514(470-591) -3
_ E
Dense 397(360 470) E’ 200 +
. . e
Each value represents mean (minimum-maximum).
0 | i 1
Mar.1996 Sep.1996 Sep.1997 Oct.1998
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Fig. 3. Changes in the dry weight of tree litter under
a deciduous forest with thin (@), medium (A)
and dense (M) tree canopies.
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Table 5. Estmated leaf area index (ELAI) and relative photon flux density of ground surface (RPFD) of forest canopy

with different tree densities.

ELAI RPFD (%)
Treatments
June 1996 Oct. 1996 (A) Oct. 1998 (B) (B/A—1)X100 Apr-May 1997 July 1997
Thin 0.37(0.30-0.48) 0.40(0.15-0.74) 0.49(0.31-0.68) 22.5 94.8(93.5-96.4) 83.4(81.4-86.1)
Medium 0.74(0.42-1.10) 0.74(0.58-0.94) 1.10(1.02-1.18) 48.6 90.6(88.1-92.5) 71.4(66.1-75.6)
Dense 1.06(0.37-1.43) 0.96(0.75-1.41) 1.31(1.08-1.52) 36.5 62.4(56.5-65.7) 33.0(19.6-48.7)

Each value represents mean (range).
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