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ABSTRACT

This study was designed to estimate on the interaction of the first productivity, light
condition and to examine the ecophysiological characteristics of Zoysia japonica. Artificial
community of Zoysia japonica was analyzed effect of matter production and growth con-
struction under various shading condition. The results summarized this experiment were as
follows;

1. The relative growth rate (RGR) in all experimental plots was high during the growth
stage of 20 days after transplanting, and then decreased. The maxium RGR value
appeared in the control plot (2.13g/g. 10days) during the growth stage from 10 to 20
days after transplanting. RGR value in severe shading of short day condition was
remarkably decreased from the early growth stage. The main factor to lower RGR
value considered as a short day condition than that of shading.

9

The net assimilation rate (NAR) in all experimental plots except 3hour photoperiod
plot was high during the carly growth stage after transplanting, and then decreased
carly growth stage after transplanting, and then decreased as the growth proceeded.
The maxium valuc appeared in the control plot (35g/g. 10days). NAR value in the
severe shading of short day condition plots was low. Especially, NAR value in the
three hours photoperiod plot was remarkably low from the early growth, there was no
great difference by growth stage. NAR had negative correlation with LAI and positive
correlation with RGR.

3. The increasing rate of leaf arca ratio (LAR) was high during the early growth stage
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after transplanting in the control plot and in the photoperiod plot, the shorter the
exposure time to sunlight, the higher the LAR value from the early growth stage. Espe-
cially, its value in the 3 hour photoperiod plot was remarkably high but its increasing
rate was lower as the growth proceeded. LAR hade negative correlation on RGR and

NAR.

4. The crop growth rate (CGR) in each experimental plot was increased until 50 days
after transplanting, and then decreased. After that time, the maxium CGR value
appeared in the control plot (1 .56g/cm2. 10-days), 60 days after transplanting. CGR had
positive correlation with LAL The optimum LAI in the control, 9 hour, 7 hour, 5 hour,
and 3 hour photoperiod plots appeared as 1.87, 1.12, 0.83, and 0.18.
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Table 1. Soil condition of experimental plot before cultivation

Paricle size distribution*

sand

75.0

slit
21.5

clay
3.5

pH Total P05
(1:5) N(%) (ppm)

oM CEC Exchangeable cations(me/100g)
(%) (me.100g) K Ca Mg Na

61 014 132

*Texture was loamy sand.
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Table 2. The relative growth rate (RGR) under various photoperiod in Zoysia japonica (g/g.10 days)

Plot 71~710 7/11~720 7/21~7/30 7/31~89 810~&19 820829 8B30~9%8 99~w18 Y19~928
Shrs  1.399 1.814 0.819 0.613 0.388 0.312 0.201 0.127 0.095
7hrs  1.399 1.348 0.754 0.613 0.388 0.307 0.189 0.115 0.080
5hrs  1.399 0.629 0.610 0.386 0.384 0.304 0.199 0.102 0.092
3hrs  1.399 0.105 0.304 10.302 0.292 0.143 0.104 0.062 0.010
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Table 3. Analysis of variance for RGR and LAl under various photoperiod in Zoysia japonica

Source CF Sum of squares Mean square F Value Pr» F
Model 1 38423.38594 38423.38594 26.306 0.0001
Error 62 90558.34766 1460.61851

C.Total 63 128981.73359

Table 4. The net assimilation rate (NAR) under various shaed level and photoperiod in Zovsia japonica

(g/em*10 days)

Plot.  7/11~7/20 7/21~7/30 7/31~89 8/10~8/19 820~829 &30-98 99-9/18 919~ 928
Cont 35 13.1 9.2 4.9 4.0 2.6 707
hrs. 23.4 11.0 7.6 4.3 3.2 2.0 1.2 0.9
Thrs. 134 7.4 6.3 4.1 26 15 0.9 0.8
Bhrs. 6.0 48 2.7 2.4 16 0.9 0.5 0.4
Shrs. 0.8 1.7 1.7 1.6 0.8 0.6 0.3 0.1
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Fig. 2. The increase of net assimilation rate under various photoperiod in Zoysia.
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Table 5. Analysis of variance for NAR and LAI under various Shade level and photoperiod in Zoysia

Jjaponica
Source DF Sum of Squares Mean Square F Value Prob>F
Model 1 529.73799 529.73799 16.545 0.0001
Error 62 1985.06310 32.01715
C.Total 63 2514.80109

Table 6. Analysis of variance for NAR and RGR under various shade level and photoperod in Zoysia
Japonica

Source DF Sum of Squares Mean Square F Value Prob>F
Model 1 121993.26838 121993.26838 1082.295 0.0001
Error 62 6988.46522 11271718

C.Total 63 128981.73359
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Table 7. The leaf area ratio(LAR) under various shade level and photoperiod in Zoysia japonica
(em¥g.10days)

Plot  7/1~710 T/11~7/20 7/21~7/30 7/31 -89 &10~8/19 &20~829 &30~98 99918 9/19~928
Cont.  48.03 51.91 62.47 73.04 77.92 78.51 80.375  79.40 80.41
Shrs.  48.03 71.68 75.85 83.87 95.16 100.64 99.08 106.04 101.93
Thrs.  48.03 65.71 99.57 91.00 10225 12224 12749 14764 130.37
Bhrs.  48.03 119.24  132.15 150.23  172.83 196.09 211.88 221.00 161.20
3hrs.  48.03 147.34  173.58 176.20  169.57 183.22 18742 195.11 201.63
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Fig. 3. The increase of leaf area ratio under various photoperiod in Zoysia japonica.
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Table 8. The crop growth rate(CGR) under various Shade level and photoperiod in Zoysia japonica

(g/em™.10 days)

Plot /11 -7/20 /21 ~7/30 7/31~89 8/10~8/19 8/20~8/29 8/30~98 89~918 Y19~9/28
Cont. 0.650 0.828 1.365 1.301 1.562 1.344 1.007 0.461
Ohrs. 0416 0.631 0.953 0.986 1.127 0.933 0.694 0.580
Thrs. 0.227 0.347 0.555 0.592 0.610 0.501 0.356 0.375
5hrs. 0.071 0.128 0.132 0.193 0.215 0.181 0.108 0.107
3hrs. 0.011 0.032 0.043 0.056 0.034 0.028 0.018  0.003
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Fig. 4. The increase of crop growth rate under various photoperiod in Zoysia japonica.
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Table 9. Analysis of variance for CGR and LAI under various Shade level and photoperiod in Zoysia

Japonica
Source DF Sum of Squares Mean Square F Value Prob>F
Model 1 1.62642 1.62642 13.033 0.0006
Error 62 7.73704 0.12479
C.Total 63 9.36346
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