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The effect of light intensity on the development of
ground cover plant in Hosta clausa.

Kwang-Sik Kim*
Dept.of Green Interior Kemyung College

ABSTRACT

For the study of ecophysiological characteristics of ground cover plant with shade
tolerance, the material productivity and the growh characteristics were analyzed in Hosta
clausa community at experimental farm of Kemyung College from March to October.

The installation of experimental plots were split into control plot (full sunlight), 30%,
50%, 70%, shading rate by completely randomized design method.

After the transplant, to take into account the edge effect of plant population, the plants
were selected from each plot by random sampling every 10days.

The following results were obtained;

Then number of leaf, length of leaf and width of leaf length of leafstack remarkably
showed high tendency under 30%, 50% shading plot as compared with control, 70%
shading plot for the exmination as the process of develpment.

They showed characteristics as herbaceous ground with shade tolerance under
conparatively low the light condition and they ettain a stabilized development.

Key wards: Ground cover plant, Hosta clausa
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Table 1. Soil Condition of experimental field before Cultivating

Soil class  PH(1:5 He0) T-N©)

Py0s(PPm)

OM(%) Elzchangable g:tion(me/w%i)

Loam 5.3 0.03 19

1.7 0.23 2.84 1.26
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Table. 2 Number of Leaves Under Various Shade Level in Hosta clausa.

Number of Leaves

Date Cont 30% 50% 70%

Mean(SD+SE) Mean(SD+SE) Mean(SD+SE) Mean(SD+SE)

Jun 12 3.1(0.3210.10) 3.4(0.52+0.16) 3.3(0.4820.15) 3.2(0.63:0.20)
22 4.2(0.48+0.15) 4.4(0.52+0.16) 4.6(0.52+0.16) 3.8(0.42:0.13)

Jul 2 4.8(0.63+0.20) 5.1(0.8820.28) 4.8(0.79£0.25) 4.6(0.84+0.27)
12 5.3(0.9520.30) 5.8(0.63+0.20) 5.8(0.6320.20) 5.2(0.7920.25)

22 5.5(0.7120.22) 6.6(1.26+0.40) 6.2(0.79+0.25) 5.9(0.9920.31)

Aug 1 5.8(0.7910.25) 6.8(1.81+0.57) 6.4(0.70+0.22) 6.5(0.850.27)
11 6.2(0.79+0.25) 8.1(0.99+0.31) 7.4(0.970.31) 7.2(1.40£0.44)

21 7.8(0.82+0.26) 8.5(1.180.37) 8.3(1.34+0.42) 7.5(0.850.27)

31 7.6(1.43+0.45) 9.8(1.9910.63) 8.7(0.95+0.30) 7.7(1.34£0.42)

Sep 10 8.0(1.83+0.53) 10.0(1.29+0.41) 9.8(1.32+0.42) 8.2(0.92+0.29)
20 7.1(1.87+0.43) 9.7(1.34+0.42) 9.2(1.14+0.36) 8.0(1.94+0.61)

Oct 1 6.8(0.92+0.29) 7.8(1.62+0.51) 7.1(1.29£0.41) 7.7(0.67£0.21)

Cont : Control : Full sun light
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Fig. 1. Leaf number under various shade level in Hosta clausa

Table 3. Analysis of variance for Leaf number under various shade level in Hosta clausa

Date Sourc DF  Sum of Squares Mean Square F Value Pr>F
Jun.12  Model 3 0.50000000 0.16666667 0.67 0.5780
Error 36 9.00000000 0.25000000
Corrected Total 39 9.50000000
Jun.22  Model 3 3.47500000 1.15833333 491 0.0058
Error 36 8.50000000 0.23611111
Corrected Total 39 11.97500000
Jul.2 Model 3 1.27500000 0.42500000 0.68 0.5700
Error 36 22.50000000 0.62500000
Corrected Total 39 23.77500000
Jul.12  Model 3 3.07500000 1.02500000 1.77 0.1712
Error 36 20.90000000 0.58055556
Corrected Total 39 23.97500000
Jul22  Model 3 6.50000000 2.16666667 2.34 0.0901
Error 36 33.40000000 0.92771778
Corrected Total 39 39.90000000
Aug.l  Model 3 5.27500000 1.75833333 1.37 0.2666
Error 36 46.10000000 1.28055556
Corrected Total 39 51.37500000
Aug.1l  Model 3 18.47500000 6.15833333 547 0.0033
Error 36 40.50000000 1.12500000
Corrected Total 39 58.97500000
Aug.2l  Model 3 14.67500000 4.89166667 428 0.0110
Error 36 41.10000000 1.14166667
Corrected Total 39 55.77500000
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Date Soure DF Sum of Squares Mean Square F Value Pr>F
Aug.31  Model 3 31.70000000 10.56666667 428 0.0061
Error 36 78.20000000 2.17222222
Corrected Total 39 109.90000000
Sep.10  Model 3 34.87500000 11.62500000 6.15 0.0017
Error 36 68.10000000 1.89166667
Corrected Total 39 102.97500000
SEp.20 Mode 3 41.40000000 13.80000000 6.32 0.0015
Error 36 78.60000000 2.18333333
Corrected Total 39 120.00000000
Oct.1 Mode 3 6.90000000 2.30000000 1.65 0.1952
Error 36 50.20000000 1.39444444
Corrected Total 39 57.10000000
Mode 3 104.37291667 34.79097222 8.17 0.0001
TOTAL  Error 476 2026.10833333 4.25653011
Corrected Total 479 2130.48125000
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Table 4. Duncan’s multiple range test for leaf
number under various shade level in Hosta
clausa

Date Cont 30% 50% 70%
Jun 12 3.100 3.400 3.300 3.200
Jun 22 4.300 4.400 4.600 3.800
Jul 2 4.800 5.100 4.800 4.600
Jul 12 5.300 5.800 5.800 5.200
Jul 22 5.500 6.600 6.200 5.900
Aug 1 5.800 6.800 6.400 6.500
Aug 11 6.200 8.100 7.400 7.200
Aug 21 7.000 8.500 8.300 7.500
Aug 31 7.600 9.800 8.700 7.700
Sep 10 8.000 10.100 9.800 8.200
Sep 20 7.100 9.700 9.200 8.000
Oct 1 6.800 7.800 7.100 7.700
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Table. 5. Total leaf length under various shade level in Hosta clausa
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Total leaf length(cm)

Date Cont 30% 50% . 70%

Mean(SD+SE) Mean(SD+SE) Mean(SD+SE) Mean(SD+SE)

Jun 12 3.16(0.31+0.10) 3.42(0.71+£0.22) 3.75(0.56+0.18) 3.41(0.52+0.16)
22 4.14(0.66+0.21) 4.99(1.09+0.34) 5.61(1.27+0.40) 5.03(0.8820.28)

Jul 2 5.03(0.98+0.31) 7.38(1.3710.43) 6.46(1.64+0.52) 6.91(1.58+0.50)
12 6.18(1.85+0.58) 8.62(0.88+0.28) 9.58(1.94+0.61) 8.39(1.23+0.39)

22 6.38(1.26+0.40) 9.93(3.23+£1.02) 10.40(2.38+0.75) 9.76(1.560+0.47)

Aug 1 6.83(1.45+0.46) 11.61(2.49+0.79) 12.14(1.73+0.55) 11.62(0.87+0.59)
11 7.35(1.2920.41) 14.53(3.20+1.01) 14.03(2.87+0.91) 14.38(2.75+0.87)

21 10.93(2.23+0.71) 16.62(2.3810.75) 16.71(4.03+1.27) 15.37(2.83+0.89)

31 12.44(2.05+0.65) 23.95(5.89+1.86) 21.02(4.56+1.44) 17.20(3.40+1.07)

Sep 10 13.73(5.01+1.58) 24.32(5.26+1.66) 22.80(4.25+1.34) 20.27(2.99+0.95)
20 14.20(3.86+1.22) 25.87(4.48+1.42) 23.98(3.87+1.23) 18.68(4.10+1.30)

Oct 1 15.00(4.18+1.32) 21.32(4.48+1.42) 20.47(2.01+0.64) 17.59(1.98+0.63)

Cont : Control :

(Full sun light)

—eo— full sunlight

~0-30% ——50%

—a—70% '

Leaf length(cm

6/12)

(6/22)  (7/2) (712)
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sampling date
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(9/20)  (10/1)

Fig. 2. Total leaf length under various shade level in Hosta clausa
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Table 6. Anaiysis of variance for Leaf length under various shade level in Hosta clausa

Date Sourc DF  Sum of Squares Mean Square F Value Pr>F
Jun.12 Model 3 1.75700000 0.58566667 2.00 0.1317
Error 36 10.55400000 0.29316667
Corrected Total 39 12.31100000
Jun.22  Model 3 10.99475000 3.66491667 3.66 0.0212
Error 36 36.04300000 1.00119444
Corrected Total 39 47.03775000
Jul.2 Model 3 29.53275000 9.84425000 4.90 0.0059
Error 36 72.30500000 2.00847222
Corrected Total 39 101.83775000
Jul.12  Model 3 64.51075000 21.50358333 9.09 0.0001
Error 36 85.13700000 2.36491667
Corrected Total 39 149.64775000
Jul.22  Model 3 102.11675000 34.03891667 6.83 0.0009
Error 36 179.50100000 4,98613889
Corrected Total 39 281.61775000
Aug.l  Model 3 186.35000000 62.11666667 16.78 0.0001
Error 36 133.29000000 3.70250000
Corrected Total 39 319.64000000
Aug.1l  Model 3 364.97675000  121.65891667 17.57 0.0001
Error 36 249,34300000 6.92619444
Corrected Total 39 614.31975000
Aug.22  Model 3 222.16075000 74.05358333 8.49 0.0002
Error 36 314.04700000 8.72362778
Corrected Total 39 536.20775000
Aug.31  Model 3 737.40475000 245.80158333 13.80 0.0001
Error 36 641.00900000 17.80580556
Corrected Total 39 1378.41375000
Sep.10  Model 3 655.74600000  218.58200000 10.96 0.0001
Error 36 717.81800000 19.93938889
Corrected Total 39 1373.56400000
SEp.20 Mode 3 838.16475000  279.38825000 16.72 0.0001
Error 36 601.57300000 16.71036111
Corrected Total 39 1439.73775000
Oct.1 Mode 3 248.75300000 82.91766667 7.29 0.0006
Error 36 409.44600000 11.37350000
Corrected Total 39 658.19900000
TOTAL  Mode 3 2311.69141667  770.56380556 17.22 0.0001
Error 476 21295.03450000 4473746744
Corrected Total 479 23606.72591667
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Table 7. Duncan’s multiple range test for leaf
length under various shade level in Hosta clausa

Date Cont 30% 50% 0%
Jun 12 1670 1840 1770 1.870
Jun 22 2.040 2500 2470 2290
Jul 2 2610 3320 3320 3.140
Jul 12 2950 4130 3730 3.890
Jul 22 3.120 4630 4310 4.230
Aug 1 3210 4.850 4.800  5.000
Aug 11 3510 5710 5840 5.640
Aug 21 4510 6170 6.110  5.900
Aug 31 4540 8310 7610 6.590
Sep 10 4940 10.090 9480 7510
Sep 20 5310 9310 8840 7.630
Oct 1 6.080 8310 7440 17.360
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Table 8. Total Leaf width under various Shade Level in Hosta clausa.

Total leaf width(cm)

Date Cont Mean(SD+SE) 30% Mean(SD=SE)  50% Mean(SD+SE)  70% Mean(SD+SE)
Jun 12 167(0.12:0.04) 1.84(0.33:0.11) 1.77(0.25:0.08) 1.87(0.26+0.08)
922 2.04(0.3410.11) 2.50(0.58+0.18) 2.47(0.40:0.13) 2.29(0.24+0.08)
Jul 2 2.61(0.35:0.11) 3.32(0.76:0.24) 3.32(0.76:0.24) 3.14(0.50:0.16)
12 2.95(0.83:0.26) 4.13(0.53:0.17) 3.74(0.800.25) 3.89(0.38:0.12)
22 3.12(0.78:0.25) 4.61(1,09:0.34) 4.31(1.04+0,33) 4.23(0.53:0.17)
Aug 1 3.21(0.62:0.20) 4.85(0.81:0.26) 4.80(0.60+0.19) 5.00(0.97:0.31)
11 351(0.73:0.29) 5.71(0.63+0.20) 5.84(0.91:0.29) 5.64(0.99+0.31)
21 4.51(0.93+0.29) 6.17(0.97+0.31) 6.11(0.97+0.31) 5.90(1.19+0.38)
31 4.64(0.68:0.22) 8.31(2.04+0.64) 7.61(1.09:0.34) 6.95(0.84<0.26)
Sep 10 4.94(1.48:047)  10.90(0.65:0.52) 9.48(1.42+0 45) 751(0.86:0.27)
20 531(0.84:027) 9.31(1.40+0.44) 8.84(1.26:0.40) 7.63(1.54+0.49)
Ot 1 6.08(1.14:0.36) 8.31(1.40+0.44) 7.44(0.78+0.25) 7.31(0.93:0.30)

Cont : Control (Full sun light)
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Table 9. Analysis of variance for Leaf width under various shade level in Hosta clausa

23

Date Sourc DF  Sum of Squares Mean Square F Value Pr>F
Jun.12  Model 3 0.23675000 0.07891667 1.25 0.3050
Error 36 2.26700000 0.06297222
Corrected Total 39 2.50375000
Jun.22  Model 3 1.34100000 0.44700000 2.71 0.0593
Error 36 5.93400000 0.16483333
Corrected Total 39 7.27500000
Jul.2 Model 3 3.38475000 1.12825000 2.96 0.0449
Error 36 13.70500000 0.38069444
Corrected Total 39 17.08975000
Jul.12  Model 3 7.81900000 2.60633333 597 0.0021
Error 36 15.71600000 0.43655556
Corrected Total 39 23.53500000
Jul.22  Model 3 12.99275000 4.33091667 5.50 0.0032
Error 36 28.34700000 0.78741667
Corrected Total 39 41.33975000
Aug.l  Model 3 21.21700000 7.07233333 12.09 0.0001
Error 36 21.05400000 0.58483333
Corrected Total 39 42.27100000
Aug.1l  Model 3 37.16900000 12.38966667 18.05 0.0001
Error 36 24.70600000 0.68627778
Corrected Total 39 61.87500000
Aug.22  Model 3 18.42075000 6.14025000 5.90 0.0022
Error 36 37.47900000 1.04108333
Corrected Total 39 55.89975000
Aug.31  Model 3 80.82275000 26.94091667 16.58 0.0001
Error 36 58.51100000 1.62530556
Corrected Total 39 189.33375000
Sep.10  Model 3 161.62100000 53.87366667 28.11 0.0001
Error 36 68.99800000 191661111
Corrected Total 39 230.61900000
SEp.20 Mode 3 95.87675000 31.95891667 19.24 0.0001
Error 36 £9.80300000 1.66119444
Corrected Total 39 155.67975000
Oct.1 Mode 3 25.31675000 8.43891667 7.14 0.0007
Error 36 42.55300000 118202778
Corrected Total 39 67.86975000
TOTAL Mode 3 298.68639583 99.56213194 18.73 0.0001
Error 476 2529.84508333 5.31480060
Corrected Total 479 2828.53147917
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Fig 3. Leaf width under vaerious shade level in Hosta clausa
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Table 11. Total Leaf stalk length under various shade level in Hosta clausa.

25

Total leaf width(cm)

Date Cont Mean(SDSE) 30% Mean(SDSE)  50% Mean(SD+SE)  70% Mean(SD+SE)
Jun 12 2.99(0.730.23) 3.54(1.0120.32) 3.38(1.160.37) 2.82(0.660.21)
99 3.99(1.14:0.36) 4.33(0.75:0.24) 5.05(1.270.40) 4.49(1.36+0.43)
Jul 2 4.99(0.98+0.31) 6.88(1.45+0.46) 6.47(1.650.52) 6.09(1.130.36)
12 5.31(1.07£0.34) 7.27(1.4120.44) 8.96(2.83:0.90) 7.60(1.280.40)
92 6.01(1.400.44) 9.73(2.51:0.79) 9.47(2.57:0.81) 8.94(1.41+0.45)
Aug 1 6.56(1.27+0.40) 10.40(2.00:0.63) 11.57(1.65:0.52) 9.96(1.78+0.56)
11 7.21(1.210.38) 12.21(3.93+1.24) 12.08(2.17+0.69) 13.07(2.81+0.89)
21 8.08(2.38+0.75) 14.75(4.78+1.51) 13.12(3.40+1.08) 13.40(4.30+1.36)
31 8.59(2.46+:0.78) 19.00(3.66+1.16) 14.79(4.08+1.29) 14.50(3.29+1.04)
Sep 10 8.84(2.08+0.66) 19.33(4.53+1.43) 17.96(5.89+1.86) 16.44(3.55+1.12)
20 9.02(1.85:0.57) 20.12(4.62+1.46) 19.28(4.19+1.33) 16.61(3.89+1.23)
ot 1 8.99(2.82:0.89) 14.32(3.50+1.11) 15.62(2.81:0.89) 13.17(1.95:0.62)
Cont : Control (Full sun light)
—e—cont. ~—30% ——50% ——-70%
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Fig. 4. Total leaf stalk length under vaerious shade _level in Hosta clausa
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Table 12. Analysis of varance for leaf stalk length under various shade level in Hosta clausa

Date Soure DF  Sum of Squares Mean Square F Value Pr>F
Jun.12  Model 3 2.77000000 0.92333333 1.11 0.3572
Error 36 29.90600000 0.83072222
Corrected Total 39 32.67600000
Jun.22  Model 3 5.91075000 1.97025000 147 0.2378
Error 36 48.09900000 1.33608333
Corrected Total 39 54.00975000
Jul.2 Model 3 19.77275000 6.59091667 3.74 0.0195
Error 36 63.47500000 1.76319444
Corrected Total 39 83.24775000
Jul.l2  Model 3 68.05700000 22.68566667 7.11 0.0007
Error 36 114.81400000 3.18927778
Corrected Total 39 182.87100000
Jul.22  Model 3 88.41875000 29.47291667 6.99 0.0008
Error 36 151.85500000 421819444
Corrected Total 39 240.27375000
Aug.l  Model 3 115.60075000 38.53358333 13.42 0.0001
Error 36 103.38900000 2.87191667
Corrected Total 39 218.98975000
Aug.1l  Model 3 204.19275000 68.06425000 9.23 0.0001
Error 36 265.57500000 7.37708333
Corrected Total 39 469.76775000
Aug22 Model 3 256.87675000 85.62558333 5.84 0.0023
Error 36 527.71700000 1465880556
Corrected Total 39 784.59375000
Aug.31 Model 3 444.38600000  148.12866667 12.62 0.0001
Error 36 422.55800000 11.73772222
Corrected Total 39 866.94400000
Sep.10  Model 3 658.78475000  219.59491667 12.19 0.0001
Error 36 648.33300000 18.00925000
Corrected Total 39 1307.11775000
SEp.20 Mode 3 765.60075000  255.20025000 17.75 0.0001
Error 36 517.49700000 14.37491667
Corrected Total 39 1283.09775000
Oct.1 Mode 3 247.94075000 82.64691667 10.39 0.0001
Error 36 286.38900000 7.95525000
Corrected Total 39 534.32975000
Mode 3 1883.65872917  627.88624306 23.88 0.0001
TOTAL  Error 476 12516.70075000 26.29558981
Corrected Total 479 14400.35947917
Frh 30% ApFFo)A 99 204973 F4 10979 AsHolX FES F7H&ol
o] 258TcmEA #H1AE HH] HAs] A ebdth
3. ARANE ASATe e gBe] b 4 9¥Zold Frhe 89 RelM 89 B
= 4 AT F3) 84 FEAM e & 73 Atolo] AT HAS =& 4%
¢ A%< udo, 89 2974%H 99 &% shin
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Table 13. Duncan’s multiple range test for stalk 6. *’é% 1984) ENH 2V 7 ENFEE
length under various shade level in Hosta clausa RIS AT 53(3):243-248
Date Cont  30% 50% 70% 7. 7‘\_]_,]/\3_ 1978. ol z-Feke] EAAAAITL

Jun 12 2990 3450 3380  2.820

J 2N Al 5 = 5
Jun 22 3.990 4.330 5.050 4.540 Agsidel ¥ A7 Ph D S5dieta

Jul 2 4990 6880 6470 6.090 8, —— , 3|2, 1986. Fr]e] ZAAYA
Jul 12 5.310 7.270 8.960 7.600 I A A4 B3 A3 A ez A

Jul 22 6.010 9.730 9470  8.940

Aug 1 6960 10400 11570  9.960 9(3):161~184.

Aug 11 7.310 12210 12.080 13.070 9. o|7]A4, ¥k&7], 1991. WA X 52E 74
Aug 21 8.080 14.750 13.120 13.400 ulo 93 oj7ulale] AMQBARN A
Aug 31 9590 19.000 14.790 14.500 A ] ~
Sep 10 8840 19330 17.960 16440 2. ALY A28 (42)
Sep 20 9.020 20.120 19.280 16.610 10. Monsi, M., and T. Saeki, 1953. Uber den
Oct 1 8.980 14.320 15620 13170 Lichtfactor in den Pflanzengesellschaften
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