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Effects on Dry Matter Production and Growth of Zoysia japonica
under the Light Environment
II. Effect of Dry Matter Production and Growth Construction of
Zoysia japonica on a Shade Rate

Do, Bong-Hyun - Kwang-Sik Kim
Dept. of Horticulture, Kemyung Junior College

SUMMARY

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

1. The relative growth rate(RGR) in ali experimental plots was high during the growth stage of 20
days after transplanting and then tend to decrease. RGR value in severe shading or short 2z
condition was remarkably decreased from the early growth stage.

2. The net assimilation rate(NAR) was high during the early growth stage after transplan:izg. z-.2
then decreased the growth proceeded. NAR value in the severe shading or short day condition
plots was low.

3. The increasing rate of leaf ared ratio(ILAR) was high during the early growth stage after
transplanting in the control plot and 30% shading plot, but it appeared to be high 40days after
transplanting in the 50% and 70% shading plot, LAR was appeared to be negative correlation
against RGR and NAR.

4. The crop growth rate(CGR) in each experimental plot was increased until 50days after
transplanting. and then decreased. After that time, the maximum CGR value appeared in the
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control plot(1.56g /g, 10days), 60days after transplanting. CGR had positive correlation with LAI.
The optimum LAI in the control, 30%, 50%, and 70% shading plots was appeared as 2.10, 1.75, 1.25,

and 0.90.
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Table 1. Soil condition of experimental plot before cultivation,

Particle size distribution

Tex- pH TN P.Os OM

Sand  Slit Clay

Exchangable Cation(me /100g) CEC MHA
K Ca Mg Na (me/ (g)

t : g ¢
ure (1:5) (%) (ppm) (%) 100g)
LS 75.0 21.5 3.5 6.1 0.14 1.7 016 533 197 053 8.4 4.322g
/100g
MHA : Moisture holding ability
LS : Loamy sand
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Fig. 1. A section of frame for photoperiod control

— 547~



Poty & 69 319 AAsigon zt 4= 73
edge effectE 123t Yot Fule] 3du} WS
2 7|M& delF2 2 samplingsta] 2+ potoll 170
# ol4sidon, Aty geol A 1043t WA 8Hod
38 e,

Z} Ald1e] g4 potE wig F, Alge] B
9Y 28U 7tRl= 8AloAl 9A] Alele) 15410014 164]
Atolel] B-g dte] EPpE9| §45%2 pF 2.7~3,
05 FABIES sl on AlY] 9 ojele] Yutaale
A 2latgict,

79 10¥ 922 30704 E 12} sampling & A
AlBtY L 2z} samplinge 44, 9HA-L 24311,
Ast #4 2AY sampled 2¥ EYL 239
A 9L O #4422 AANEAN F27A
THE U 282 A 79 A3 24 E B
3o} 80T drying ovenollA] &3Fo] & wj7tx] Az
A7 F sk

L LoffrEol ojzte] 4+ AFEE Pot 480
AAE wigsidct. Samplinge 1A sampling ¥
Wt 10 Hez s 22 sampling ¥E &
ZF AT 3] 9] edge effects meiste 39
Hr} 9)&9] RN EL samplingolA A 98l .on
239 &% 2 A=+ 14 samplings} LS 4y
2.2 Arlarh

HH L drawing methods} AWzahdon =
B Jugg, oE5ske 2 guEy 5&
Blackman(1919) o] A% #14-& o]-&3]c}.

Chlorophyll 2%-& Mackinney'§ 0.2 &% ¥
#Z2 Spectrophotometer (Hitachi Model 27)&
Z74 3o ohg 2lo 2 Aatsiich

Chlorophyll a =0.0127 Esg — 0.00259 Eess
Chlorophyll b==10.0029 Egs — 0.00647 Ees:
Chlorophyll a 4+ b =0.00805 Eess — 0.0203 Egss

WA Eo] o] zH Mo FF spectrum RAR
84 30YU7tA] AAg A EE acetone {2l 2]3}
o §23191 recording spectrophotometers A}
&3l AT FUYHY BEAML Anthrone
ol olsla] A71gAd=H(total soluble sugar) ek

& &Asg 3 fructose, glucose, sucrosedtzd %
Ah= HPLC(high performance liquid chrom-
atography, water : Model 201) & 2A3}¢c}, o]
) HPLCe] 231 th&-# go] 2H3ix .

Colume : Waters u Boudpark carbohydrate
column
Mobile phase : Ethyl Acetate-Isopro-
panol-water(50:35:15V /V)
Flow rate : 0.7ml /min
Detector : R.I. (reflective index)

I &R o ER
1. A

1) AltHl 1=} 2(Relative growth rate : RGR)

2 g9] 443 e RGRo) wiel AR 8 5
itk RGRE 9 Ausd & &9 A o9 «
Ao Frloln @A E $FF T WA v
&0l

A go] 4AHAHZ o= AWM dEFF HE
A3 522 e RE wEh 484 1g9] A
Zol sl GAIZHL) 7 M2& dF(w)o] 7t
she e 1 AlAd SlojA Al B9 2718 d§
AR 3tn AL ol&2 U FVHEE oA =R sl
EaHel d@4ez ¥3 g,

Fr) ] i g-go] e

loge W, — log. W,
tz - tl

RGR =

ol olsto] Ak23ll T 2 AHE Table 201 viehy
.

Ag7e) ANAPEE olAF 208 AN 4
HYNE EA UEIRT ol Fe) o] Wahgol
we} Rolxle AL wAD B3 ol4% 204 AR
B 409737312 RGRo] @43] 2 Uehk o) %
o] Azl Walgol w2} Yrer RGRY A1 B
A,

0% AARFANE BAY 713150) AP A

— 548 -



Table 2. The relative growth rate(RGR) under various shade level in Zoysia japonica.(g /g - 10days)

Plot 7/1- 7/11- 7/21- 7/31- 8/10- 8 /20- 8/30- 9/9- 9/19-

7/10 7/20 7/30 8/9 8/19 8/29 9/8 9/18 9/28
Cont 1.399 2.127 0.829 0.620 0.390 0.314 0.209 0.131 0.055
30 % 1.399 1.799 0.817 0.656 0.398 0.293 0.171 0.144 0.093
50 % 1.399 1.411 0.753 0.638 0.403 0.231 0.147 0.121 0.093
70 % 1.399 1.233 0.618 0.615 0.365 0.201 0.146 0.121 0.091
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Table 3. The net assimilation rate(NAR) under various shade level and in Zoysia japonica.(g /cm -

10days)
Plot. 7/11- 7/21- 7/31- 8/10- 8 /20- 8/30- 9/9 9/19
7/20 7/30 8/9 8/19 8/29 9/8 9/18 9/28
Cont,. 35 13.1 9.2 4.9 4.0 2.6 1.7 0.7
30% 22.5 11.1 8.2 4.5 3.0 1.7 1.4 0.9
50 % 15.3 7.9 6.4 34 1.6 1.1 0.8 0.6
70% 13.5 5.9 5.8 3.2 1.5 1.2 0.9 0.4
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Table 4. Analysis of variance for NAR and LAI under various shade level and photoperiod in Zoysia

japonica.
Source DF Sum of squares Mean square F value Prob>F
Model 1 529.73799 529.73799 16.545 0.0001
Error 62 1,985.06310 32.01715
C. Total 63 2,514.80109

Table 5. Analysis of variance NAR and RGR under various shade level and photoperiod in Zoysia ja-

ponica.
Source DF Sum of Squares Mean Square F Value Prob>F
Model 1 121,993.26838  121,993.26838 1,082.295 0.0001
Error 62 6,988.46522 112.71718
C. Total 63 128,981.73359
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Table 6. The leaf area ratio(LAR) under varios shade level in Zoysia japonica.(cm /g - 10days)

Plot 7/1- 7/11- 7/21- 7/31- 8/10- 8 /20- 8 /30- 9/9- 9/19-

7/10 7/20 7/30 8/9 8/19 8/29 9/8 9/18 9/28
Cont. 48.03 51.91 62.47 73.04 77.92 78.51 80.375 79.40 80.41
30% 48.03 75.02 72.98 85.41 90.50  100.86  107.43 103.99  101.46
50 % 48.03 93.74 99.42 98.11 11424 13620 148.69 153.28  152.10
70 % 48.03 91.88 92.65 11350 12591 14595 142.67 134.95  126.35
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Fig. 3. The increase of leaf area ratio under
various shade level in Zoysia japonica.
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Table 7. The crop growth rate(CGR) under various shade level in Zoysia japonica. (g /cm? - 10days)

Plot. 7/11- 7/21- 7/31- 8/10- 8/20- 8/30- 9/9- 9/19-

7/20 7/30 8/9 8/19 8/29 9/8 9/18 9/28
Cont,. 0.650 0.828 1.365 1.301 1.562 1.344 1.007 0.461
30 % 0.409 0.619 1.028 1.044 1.081 1.797 0.783 0.564
50 % 0.251 0.373 0.630 0.664 0.356 0.374 0.352 0.300
70 % 0.197 0.238 0.439 0.472 0.318 0.345 0.299 0.217
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Fig. 4. The increase of crop growth rate under
various shade level in Zoysia japonica.
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Table 8. Analysis of variance for CGR and LAI under various shade level in Zovsia 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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