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A Study on Dry Matter Production and Grwoth Analysis of Herbaceous
Ground Cover under Various Light Intensity
— For Liriope spicata and Ajuga reptans —

Shin, Woo Kyoun

Professor, Dept. of Landscape Architecture, Ye-San Agricultural Junior College

ABSTRACT

For the study of ecophysiological characteristics of herbaceous ground covers with shade tolerance,
the primary productivity was investigated and the growth characteristics and their correlationship with
environmental factors were anelyzed in rultivate Liriope spicata and Ajuga reptans community from
May to October of 1986.

The installation of experimental plots were split into contro! plot(full sunlight), 50%, 32% and 12
% light intensity by randomized block design method and each plot area was 150 ni'. After the transplant,
to take into account the edge effect of plant population, 30 plants were selected from each plot by random
sampling every 10 day. Each sampled material was divided into leaves, stems, and roots dried in a
drying oven at the temperature of 80 C until it had constant weight and weighed. Chlorophyll content
was analyzed by Mackinney method, T-N content by Kjeldahl method, carbohydrate content by
Anthron method, and growth analysis was done by Blackman method.

By analyzing the dry matter production and growth characteristics of the materials cultivated on
the experimental field under the condition of different treatments, the following results were obtained.

1. In each plot of Liriope spicata and Ajuga reptans, the increasing rate in the number of leaves was
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high at the early stage of growth and LAI was remarkably high from the last ten days of August
to September. LAI of Liriope spicata under 50% light intensity and of Ajuga reprans under 32
% light intensity were remarkably high. LAI of each material under 12% light intensity was very
lower in the process of growth.

. All the experimental plots of each material showed high increasing rate of standing crop from

early in August to early in september. In the process of growth, Liriope spicata under 50% light
intensity and Ajuga reptans under 32% light intensity showed highly increasing rate. There existed
positive relationship between standing crop and LAI with high significance.

- Total chlorophyll contents of each material were increased in proportion to lower light intensity

and their chlorophyll(a) content was 2.3 times as much as those of chlorophyli(b).

. Carbohydrate content showed a high tendency as higher light intensity in each material. Total

nitrogen contents and phosphorus contents of Liriop spicata under 50% light intensity and those
of Ajuga reptans under 32% light intensity showed the highest values. All the plots showed the
tendency that period of high standing crop, the increasing rate of the change of those contents
were also high.

. In each plot of each material, the change of RGR increased in the growth process until the middle

of August, while it decreased after that. RGR of Liriope spicata under 50% light intensity and
that of Ajuga reptans under 32% light intensity were the highest. NAR had a high tendency from
the early in August to mid-september and that was the highest in contro] plot. NAR and LAI
had significantly negative correlation.

. In the plots of Liripoe spicata under 50% and that of 4juga reptans under 32% light intensity

the maximum value of CGR were 0,489mg/m’ - day, 0,827mg/m' - day respectively.

. The optimum LAI to maximized CGR of Liriope spicata community under control plot, 50%,

32% and 12% light intensity were 0.07, 0.07, 0.06 and 0.12, and that of 4juga reptans community
were 0.45, 0.48, 0.84 and 0.19 respectively.

. Regression and correlation between RGR, NAR, and mean temperature showed significantly

positive, and there were little correlation between mean sunshine hour and RGR, mean sunshine
hour and NAR, mean rainfall and NAR.

. Ground cover ratio of Ajuga reptans under 32% light intensity was remarkably high and the area

of ground cover was 1,241 cm/plant around the end of Octover. In all plots of Ajuga reptans showed
the tendency that, during the period of high LAI and CGR, the increaing rate of ground cover
was also high.
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Tabnle 1. Soil condition of experimental field
before cultivating.

Sail pH T-N P;0s OM ‘Ex-me/100g Water
class  (:5H0) (%) tppm) (%) K Ca'” Mg* Content(%)

Loam 567 0.16 3% 1.65 0.2 4.64 0.9 18.13
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Ajuga reptans 1L

Habhitat : Eurone, Near Kast

Growth hahit: Stoloniferous ever green. mat forming(thick car-

pet)

Leaves  © Opposite elliptic to ohovate with entire, 3~4 inches
long, linch wide, dark green and bronze of lustrous
feaves.

Flower . Mid April, violet blue, small compact pyramidal spik-
e

Texture - Medium to Coarse

Soil Tolerate of dry or moist and acid
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Fig. 1. Leaf number of Liriope spicata under various light
intensity.
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Fig. 2. Leaf number of 4juga reptans under various light

intensity.
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Fig. 4. LAI of Ajuga reptans under various light intensity.
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Table 2. The change of dry weight and leaf area of Liriope spicata under various light intensity.
Sampling , LM RM T Total Leaf Area _—7
o . S _ B} .
Date (g/plant) (g/plant) Mean(g/plant) SD SE gjm Mean(crf) SD SE Ccv
Jul. 4 Lo  0.0136 0.0063 0.0199 0.0022 0.0004 0.04975 2.6030 0.0911 0.0166 3.4980
Li 0.0143 0.0058 0.0199 0.0018  0.0003 0.4975 2.6793 0.1284 0.0234 4.7922
L2  0.0152 0.0065 0.0217 0.0013  0.0002 0.5245 2.1179 0.1724 0.0315 4.1354
L3 00135 0.0045 0.6181 0.0020  0.0004 0.5425 2.7165 0.1341 0.0245 4.1354
Jul. 14 Lo 0.0183 0.0084 0.0267 0.0043  0.0008 0.6675 4.1339 0.6342 0.1158 15.3422
L1 0.0i188 0.0084 0.0272 0.0034  0.0006 0.6800 4.3608 0.5650 0.1032  12.9565
L2 0.0204 0.0086 0.0290 0.003¢  0.0006 0.7250 1.6363 0.5977 0.1095 12.9343
L3  0.0172 0.0063 0.0234 0.0027  0.0005 0.5850 4.1359 0.4997 0.0912  12.0831
Jul. 24 Lo 0.0270 0.0120 0.0390 0.0034  0.0006 0.9750 5.2684 0.5103 0.0932 9.6854
L1 0.0276 0.0119 0.0396 0.0038  0.0007 0.9900 5.8813 0.5211 0.0951 8.8595
L2 00284 0.0124 0.0408 0.0043  0.0008 1.0200 6.1193 0.4682 0.0855 7.6519
L3 0.0209 0.0081 0.0290 0.0030  0.0005 0.7250 5.0377 0.5205 0.0950 10.3316
Aug. 3 LO 0.0424 '0.0189 0.0613 0.0080  0.0015 1.5325 8.0544 0.9021 0.1647  11.2007
L1 0.0428 0.0192 0.0620 0.0071  0.0013 1.5500 8.2603 1.0600 0.1935 12.8316
L2 0.0401 0.0189 0.0590 0.0066 0.0012 1.4550 8.2083 1.2684 0.2316 154522
L3 0.0302 0.0105 0.0407 0.0049  0.0009 1.0175 6.3903 0.7886 0.1436  12.3087
Aug. 13 L0 0.0625 0.0265 0.0890 0.0090  0.0016 2.2250  10.9589 0.8796 0.1606 8.0261
L1 0.0640 0.0279 0.0919 0.0112  0.0020 22975 12.1615 1.1777 0.2150 9.7837
1.2 0.0578 0.0253 0.0831 0.0093  0.0017 20775 11.0638 1.1499 0.2099  10.3936
L3 0.0382 0.0124 0.0506 0.0045  0.0008 1.2650 7.3862 0.5422 0.0990 7.3412
Aug. 23 L0 0.0933 0.0381 0.1315 0.0176  0.0032 3.2875  14.4935 1.0875 0.1985 7.5031
L1 0.1044 0.0393 0.1437 0.0237  0.0047 3.5925 16.5759 0.9222 0.1684 5.5635
L2 0.0888 0.0372 0.1259 0.0214  0.0039 3.1475  14.7397 1.56317 0.2797  10.3918
L3 0.0435 0.0172 0.0607 0.0069 0.0013 1.1517 8.1018 0.8096 0.1478 9.9927
Sept. 2 L0 0.1412 0.0611 0.2023 0.0192  0.0035 5.0676  19.1299 14112 0.2576 7.3768
L1  0.1553 0.0520 0.2073 0.0244 0.0045 5.1825  22.0311 1.4255 0.2603 6.4703
L2 0.1256 0.0468 0.1725 0.0177  0.0032 5.3125  20.0836 0.9158 0.1672 4.5600
L3 0.0474 0.0229 0.0704 "0.0063 0.0012 1.7600 9.1836 1.1881 0.2169 12.9375
Sept. 12 L0 0.1855 0.0868 0.2723 0.0351  0.0064 6.8075  24.5497 0.8371 0.1528 3.4099
L1 0.1998 0.0681 0.2861 0.0422 0.0077 7.1525  28.1386 2.0899 0.3816 7.4271
L2 0.1649 0.0863 0.2330 0.0191  0.0035 5.8250  25.0819 0.8142 0.1487 3.2463
L3 0.0601 0.0232 0.0833 0.0095 0.0017 2.0825 9.8646 1.0816 0.1975  10.9650
Sept. 22 LO  0.2443 0.1097 0.3541 0.0330  0.0060 8.8525  30.8025 0.7787 0.1422 2.5282
L1 0.2561 0.0998 0.3559 0.0305  0.0056 8.8975  35.2259 0.8073 0.1474 2.2917
L2 0.1836 0.0757 0.2594 0.0150  0.0027 6.4850  30.6055 1.6702 0.3049 5.4572
L3 0.0648 0.0283 0.0931 0.0079  0.0014 23275  10.3904 0.9243 0.1688 8.8958
Oct. 2 Lo  0.2720 0.1203 0.3923 0.0556  0.0102 9.875 36.5196 1.2852 0.2346 3.5192
L1 02834 0.1210 0.4044 0.0331  0.0060 10.1100  40.7599 0.0970 0.1773 2.3819
L2 0.2079 0.0871 0.2950 0.0211  0.0039 7.3750  35.6811 1.1416 0.2084 3.1988
L3 0.0677 0.0302 0.0980 0.0087 0.0016 2.4500  11.1990 1.5269 0.2788  13.6340
Oct. 12 L0 0.2781 0.1249 0.4030 0.0326 0.0060 10.0750  37.6032 1.1222 0.2049 2.9843
L1  0.2918 0.1201 0.4119 0.0270 0.0049 102975  41.3051 0.7745 0.1414 1.9750
L2 0.2119 0.0855 0.2074 0.0222  0.0041 7.4350  36.2699 1.0767 0.1966 2.9685
L3 0.0682 0.0305 0.0987 0.0087 0.0016 24675 11.8107 0.8850 0.1616 6.4935
Oct. 22 Lo 0.2826 0.1227 0.4053 0.0204 0.0037 10.1325  38.1541 1.0704 0.1954 2.8055
L1 02979 0.1183 0.4162 0.0226  0.0041 10.4050  42.0995 1.2117 0.2212 2.8782
L2 02135 0.0856 0.2990 0.0221  0.0040 7.4750  37.0948 0.9730 0.1776  22.6229
L3 0.0693 0.0307 0.1000 0.0037 _ 0.0007 2.5000  11.9296 0.8720 0.1592 7.3096

L.M : mean dry weight of leaves R.M.: mean dry weight of roots Spacing : 20X 20cm ; plant/o’ : 25
L0 : control(full sunlight). L1 : 509, light intensity
L2 : 329, light intensity L3 : 129, light intensity
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Table 3. The change of dry weight and leaf area of Ajuga regtans under various light intensity.

" Leaf Arca

Sampling o, v LM s M Total . -
Date Mean(g;plant) S SE g/m Mean(crf) sD SE Ccv
Jun. 14 A0 0.0620 0.0543 0.0424  0.1587 0.0117 0.0021 0.6348 16,9940  0.7040  0.1287  4.1477
Al 0.0660 0.0596 0.0364  0.1620 00135 0.0025 0.6480 204336 24435 0.4461 11.9581
A2 00585 0.0507 0.0332  0.1424 0.0103 0.0024 0.5696 17.1822  (.8908 0.162¢4 51842
A3 0.0574 0.0483 0.0308  0.1365 0.0180 0.0033  0.5460 180727 10104 0.1845  5.5910
Jun. 24 A0 00910 0.0721 0.0598  0.2230 0.0339 0.0062 0.8920 251080  5.8288 1.0642 23.2141
Al 0.1182 00836 0.0586 02604 0.0619 00113 1.0416 204898 71418 1.3093 242177
A2 01137 00788 0.0582 02507 0.0264 0.0048  1.0028 374056  4.8213  0.8803 12.8893
A3 0.1206 0.0603 00517  0.2326 0.1826 0.0333  0.9304 22,1317 24388 04453 11.0196
Jul. 4 A0 0.1450 0.1005 0.0701 03156 0.0447 00082 1.2624 370510 5.1657 0.9431 13.9421
Al 01878 0.1200 0.0785  0.3863 0.0461 0.0084 15452 429560 42801  0.7833  9.9872
A2 0877 01079 0.0780 03737 0.0506 0.0092 1.4948 577497 52374 09562  9.0691
A3 0.1048 0.0832 0.0610 02490 0.0341 0.0062 0.9960 3325690  9.8740 1.8027 29.9602
Jul. 14 A0 0.2027 0.1332 0847 0.4205 0.0688 0.0126 1.6820 56.1023  4.8755 0.7901  8.6903
Al 02640 0.1512 0.1015 05168 0.0619 00113 20672 616108 50711 09258 8.2308
A2 02717 0.1421 0.1066 05204 0.0647 00110 2.0816 79.3314  6.3790  1.1646  8.0409
A3 01773 0.0884 0.0837 03503 0.0375 0.0068 1.4012 48.6352  4.0416 0.7379 83100
Jul. 24 A0 03252 0.1517 01026 05795 0.0828 0.015]1 2.3180 719903 43387 15224 11.5830
Al 0.3688 0.1921 0.1217  0.6826 0.0783 00143  2.7304 104.2561 1371917 250477 134.5911
A2 04354 01935 0.1308  0.7597 0.1228 0.0224 3.0388 108.3733  34.5241  6.3032 31.8566
A3 02748 0.1221 0.1050  0.5019 0.0823 0.0150 2.0076 81.4471 1054481 19.2521 129.4682
Aug. 3 A0 0.6073 0.2522 0.1932 10527 0.1948 0.0356 24108 1025108 14.0965 2.5737 13.7513
Al 06448 02762 0.1958  0.1167 0.1382 0.0252 4.4668 122.9863 11.7866 21519  9.5837
A2 08162 02811 02021 12993 0.1841 0.0336 5.1972 189.6066  26.3752  4.9154 13.9105
A3 04276 01922 01412 07610 0.1036 0.0189 3.0440 87.0255 15.0190 24721 17.2581
Aug. 13 A0 11830 0.3816 0.4188 19834 02000 0.0365 7.9336 164.4746  23.0098  4.2020 13.9899
Al 12112 0.4104 03643 1.9858 0.2446 0.0447  7.0432 190.0022 357702  6.5307 18.8262
A2 15276 0.4796 04111 24187 03712 0.0678 9.6740 315.7337 448185  8.1827 14.1950
A3 07116 02877 02347 1.2340 0.1889 0.0345  4.9360 133.0677 10.4832 19140 7.8781
Aug. 23 A0 20389 08104 08105 35597 6.3865 0.0706 14.2388 230.0923 220779 4.0309  9.5952
Al 21378 0.7871 0.7393  3.6637 0.4891 0.0893 14.6548 263.8873 142277 2.5976  5.3916
A2 31918 1.2454 0.8435 52088 0.5524 0.1009 20.8352 651.9526 559930 102229 8.5885
A3 11280 0.4283 03162  1.8724 0.2628 0.0480  7.4896 188.4581  22.2537  4.0629 11.8083
Sep. 2 A0 33130 1.2413 14778 6.0326 0.8218 0.1500 24.1304 368.2782 42,0787 7.6825 11.4258
Al 377948 14063 1.2678 64688 1.0134 0.1850 25.8752 4302815 174590  3.1876  4.0576
A2 49936 22660 1.5474  8.8070 0.8414 0.1536  35.2280 1247.0030  82.2376 150145 6.5043
A3 15698 0.7326 04819 27842 0.3250 0.0593 11.1368 307.3869  30.0060 54783 ©.7616
Sep. 12 A0 5.0037 22073 25241 98252 1.2883 0.2352 39.3008 588.3547 52.2685 9.5429  8.8838
Al 53061 24717 22066 99344 0.9031 0.1649 39.9376 667.8432  48.4096 89114  7.3085
A2 6.2376 3.7682 27961 12.8018 0.7317 0.1336 51.2072 1854.1458 200.2495 36.5604 10.8001
A3 20309 11571 0.7216  3.9096 0.3729 0.0681 15.6384 4473250  40.7234 74350 9.1038
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Contiuned
Sampling Total Leaf Area
Date Pt LM SM RM Mean(g/plant) SD SE g/m Mean(cn) SD SE Ccv

Sep. 22 A0 6.3559 3.6069 3.3069 13.3597 I.1451 0.2091 534388 932.6790 239.1692 43.6661 25.6433
Al 6.7300 3.8178 3.1423 13.6900K1.0318 0.1884 547600  1211.1312 97.6743 178328 8.0647
A2 83185 49891 46633 179709 1.7960 0.3279 71.8836  2314.9932 995275 17.1711 4.2092
A3 27701 1.6831 10785 55316 03969 0.0725 221264 541.1720  26.5584 4.8489 4.9076

Oct. 2 A0 73171 41513 4.1494 15178  1.343  0.2381 624712 1356.0221 105.6194 19.2834 7.7889
Al 77193 44530 39101 160824 1.5524 0.2834 64.3296  1556.8486 94.8658 17.2301  6.0935
A2 105628 6.1596 6.1413 22.8637 1.5462 0.2823 91.4548  3017.5592 3204915 58.5135 10.6209
A3 3.0513 1.7648 1.2468 6.0628 0.4060 0.0741 24.2512 654.0275 31.2063 56975 4.7714

Oct. 12 A0 7.9339 45355 4.5430 17.0123 0.6626 0.1210 68.0492 15474867 64.1458 11.7114 4.1452
Al 84347 48454 42059 175760 0.6804 0.1242 70.3040 18312044 1025590 18.7246  5.6006
A2 113853 64639 63337 24.1928 1.6163 02951 96.7316  3218.3298 161.3365 294559 5.013]
A3 30732 17925 13359  6.2016 0.3038 0.0555 24.8064 697.0774  20.9802 3.8304  3.0097

Oct. 22 A0 79678 45756 4.273¢ 16.8168 0.6776 0.1237 67.2672  1588.3414 71.3080 13.0190 4.4895
Al 84474 4.9284 42508 17.6266 0.7576 0.1383 70.5064  1834.4449 173.7550 31.7252 94718
A2 121389 6.6344 6.3291 25.1024 1.5680 0.2863 1004096  3354.1315 121.0564 22.1018  3.6092
A3 3.1730 18057 1.3222  6.3018 0.2533 0.0464 252072 716.6774 195232 35644 2.7241

L.M. : mean dry weight of leaves(¢r/plant) S.M.:mean dry weight of stems(gr/plant)  R.M.:mean dry weight of roots(gr/plant)
AOQ : control(full sunlight) AT :509% light intensity ~ A2:329; light intensity A3 :129% light intensity
Spacing : 50X 5cm ; plant/m' : 4

Table 4. Duncan’s multiple range test of dry weight of Liriope spicata under various light intensity.

plot Jul4  Jull4 Jul24 Aug3 Aug.l3 Aug23 Sept.2 Sept.12 Sept.22 Oct.2  Oct.12 Qct.22
Total LO 0.019b 0.026b 0.039a 0.061a 0.089a 0.131b 0.202a 0.272a 0.354a 0.392a 0.403a 0.405b
L1 0.020b 0.027a 0039 0.06Ia 0.091a 0.I143a 02072 02862 03552 04042 04042 0416a
L2  0.02la 00282 0.040a 00582 0.083b 0.125b 0.172b 0.232b 0.259b 0.295b 0.297b 0.299¢
L3 0018 0.023c 0.029b 0.040b 0.050c 0.060c 0.070c 0.083c 0.093¢c 0.097c 0.098¢c 0.099d

Leaf LO 0.013b 0.018b 0.027a 0.042a 0.062a 0.093b 0.141b 0.185b 0.244b 0.271a 0278b 0.282b
Ll 0.014b 0.018b 0.027a 00422 0.064a 0.104a 0.1552 0.199a 0.256a 0.283a 0.29la 0.297a
L2 00152 0.020a 00282 0.040a 0.057b 0.088b 0.125¢ 0.164c 0.183c 0.207b 0211lc 0.213¢
L3 0013c 0017c 0.020b 0030b 0.038c 0.043c 0.047d 0.060d 0064d 0067c 0.068d 0.069d

Root LO 0.006a 0.008a 0.012a 0.018a 0.026a 0.0382 0.06la 0.086a 0.109a 0.120a 0.124a 0.122a
LI 0.005b 0.008a 0.0119a 0.019a 0.027a 0.0392 0.052b 0.086a 0.099b 0.021a 0.120b 0.118b

L2  0.006a 0.008a 0.012a 0.018a 0.025b 0.037a 0.046c 0.066b 0.075¢c 0.087b 0.085c 0.085¢
L3  0.004c 0.0006b 0008b 0.010b 0.012¢ 0.017b 0.022d 0.023c  0.028d 0.030c  0.030d 0.030d

Significant at 59, level LO : control(full sunglight) Ll :50% light intensity
L2 : 329, light intensity L3 : 129, light intensity
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Table 5. Duncan’s multiple range test of dry weight on Ajuga reptans under various light intensity.

plot Ju].l4 Jun 24 Ju14 Jull4  Jul24  Augd  Augl3  Aug23 Sept.2 Sept.12 Sept.22 Oct.2  Oct.l2 Oct.22

Total A00.158 0.223a 0315b 0420b 0579  1.052b 1983b 3560b 6.033b 9.825b 13.360b 15.618b 17.012c 16.817c

Al 0.061a 0260a 0.386a 0.516a 0.682b 1.116b  1985b 3.664b 6.469b  9.984bL 13.680b 16.082b 17.576b 17.627b

A20.142b 0250a 03732 0.520a 0.75% 12092 24182 5.209a 8.807a 12.802a 17.971a 22.864a 24.183a 25.102a

A3 0.036b 0.232a 0.249¢ 0350 0.501d 0.76lc  1.234c 1.872¢ 2.784d 3.943c 5.538c 6.063c 6.272d 6.302d

Leaf A0 0.061a 0.091a 0.144b 0202b 0.325c 0250lc 164475¢ 2.038b 3.314c 5004 6.356c 7.317c 7.934c 7.968¢

Al 0.065b 0.118a 0.187a 0.264a 03682 122.986b 190.002b 2.137b 3.795b  5.306b 6.730b 7.719b 8.435b 8.447b

A2 0.058¢ 0.113a 0.187a 027la 04352 189.607a 315.734a 3.119a 4.994a  6.238a 8318a 10.563a 11.385a 12.139a

A3 0.057¢ 0.120a 0.104c 0.177c 0274d  87.026d 133.068d 1.128¢ 1.570d  2.131d 2.970d 3.351d 3.463d 3.454d

oot A0 0.042a 00592 0.070b 0.084b 0.102b 0.1932 04182 0810a 1477a  2.524b 3.397b 4.149b 4.543b 4.273b

A1 0.036b 00382 0078 0.10la 0.12]a 0.195a  0.364b 0.739b 1.267b  2.206c 3.142¢ 3.910b 4.296b 4.250b

A2 0.033¢ 00582 0.078a 0.106a 0.130a 02022 0.411s 08432 1547a 2.796a 4.663a 6.141a 6.334a 6.329a

A3 0.030¢ 0.051b 0.061c¢  0.083b 0.104b 0.141b  0.324¢ 13162 0.481¢  0.593d . 0.740d  0.763c  0.755¢  0.758¢
Significant at 5% level A0 : control(full sunlight)m—m'Al 5(‘0,(, light intensity o

A2 329 light intensity

Table 6. Linear regression and correlation between total dry
weight and LAl on Liriope spicata and 4juga rep-
tans under various light intensity.

Liriope spicata

Ajuga reptans

Plot -
Drv weight equation” Dev wt. vs. LAL - Dry weight equation” Drv wt. vs, LAl
T b r 2 b P
1000, 002207 460203 0.9805™  057%0 28205 09735
30, 002129 419569 0.9%05™  0.5563 246234 0.9801™
320, 000543 3410262 0.9999™  0.0604 187607 0.9968™
_130‘24 0 Ol 439 3 822{){) 0‘97(7)75'7" 0.0060 22,6652 0.98621" B

“*: Nignificant at 0.001.
* : Regression coefficients for the linear regression Dry weight=a+b(LAl)
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Fig. 5. Total chloropyll content of Liriope spicata under
various light intensity.

Fig. 6. Total chlorophyll content of Ajuga reptans under
various light intensity.

Table 7. Duncan test of total chlorophyll on Liriope spicata and Ajuga reptans under various light intensity.

Jul4  Jull4 JUL24 Aug3 Augl3 Aug23 Sep2  Sep.l2 Sep.22 Oct.2 Oct.12  Oct.22
Lo - —  0920b 0.973¢ 1.003¢ 1.033¢c 1.120b 1.163b 1.210c 1.240c 1.120c  1.070c
L1 - —  0.966ab 1.070ab 1.120ab 1.130a 1.350a 1.380a 1.440a 1.600a 1486a 1.356a
L2 - - 1.003a 1.123a 1.160a 1.216a 1.316a 1.343a 14162 1.560a 1.456a 1.333a
L3 - -  0.960ab 1.013bc 1.066bc 1.123b 1.183b 1.213b 1.336b 1.4I13b 1.456a 1.333a
A0 0.450b 0.503b 0.526a 0.543b 0.570b 0.576c  0.596b  0.586b 0.6i3¢c  0.503c  0.410d  0.330c
Al 0.480ab 0.516b 0.540a 0.580ab 0.603ab 0.610be 0.616b 0.593b 0.673b 0.656b 0.613c  0.573c
A2 05202 0.580a 0.683a 0.606a 0.643a 0.660a 0.683a 0.660a 0.726a 0.6072a 0.693a  0.620a
A3 0.500a  0.520b 0.560a  0.590a  0.623ab 0.640ab 0.663a  0.650a 0.703ab 0.693ab 0.663b  0.606ab
Significant at 12, level L : Liriope spicata A : Ajuga reptans

L0 : control(full sunlight)
AQ : control(full sunlight)

L1 : 509, light intensity
Al : 509, light intensity
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% FEREAAM ¢l 2h-& vellen] 329, KEM 9.00;
o4 7H Fw7d 0.276gr/gr - day 2 7} %‘i—ﬁk—-— 12 8.00r
% JHHEm A 713 ket ol
NN-EE H obF7heol g4 e d s Ml {LE(NAR) 2 o0
7¥ol] 9] MBS wola ek AHE5 32 2
JelEE ok 129, FIEFENA RGRF NARS| [k 5 o
Fsﬁ! % = HIBS r=0.987", r=0.983""% vielH i 9} g #0e; o ful sanlight
of oh-& EREo| H3tol RGRo| B3 NARS] L 300" 50% tight ntensity
7} =24 o:} zﬂ: Bl Mg p].g].M_,_ o]._7'5_7}..:-? 32 % 2.0C‘r D~ 32% light intensity
E@"ﬂﬂ I\AR«] st 7} R(JROﬂ o] i]—‘—‘} °§ 6‘01:0] a l.OOL X--—x 12% light intensity
Aoz vebdteh ANEE olFsl vE g 2 tod , .
ET% R()Roﬂ %}'8\- xAR,‘ @1t7}. 3_7-” 0:]61: }_‘ Jul. § Jul.25 Aug. 14  Sep.3 Sep.23 Qct. 13
031;} ~Jul. 14 ~Aug.3 ~Aug. 23 ~Sep. 12 ~Oct.2 ~Oct. 22
iz fEAT }. Growth term

Fig. 15. NAR of Liriope spicata under various light intensity. ,

Table 8. Linear regression and correlation between RGR and
NAR of Liriope spicata and Ajuga reptans under
various light intensity.

I L= e - e 3.60r
Lzrw ] zmln A uga re mns
Plot ; 1ope Spret S ’} 92 7 320 ©—o full sunlight
R(_RAeqlxatlon RGR v, \\R R(‘R equatmn RG R V8. \AR A $0% light intensity
2 b r 2 b r 280y 1 32% light intensity

1000, 00157 1109362 09618  0.03031 63.6819  0.9052% 2.40F x----x 12% light intensity,

>
of
300, -0.0351 1236552 0.9743™  0.0300 69.3449  0.9898™ .:: 2.00
320, 00062 126.3629 0.9873 0.0077 130.7088  0.9946™ E )
020 00430 1567562 09837 000TT 1092073 09Ti" = 160
,, el Ratbad NN - £
< Significant at 19 level o : Relative light intensity 1.20
- Regression coefficients for the linear regression RGR=a+b{NAR) 0.801
0.40F
2) #hE){LZ(Net assimilation rate : NAR) 000
R " ° N g ul, 15 Iun. § Jun, 25  Aug. 14 Sep. 3 Sep. 23 Oct. 13
et EES RARS T RbLED K ~Jul. 24  ~Jun 14 ~Aug. 3 ~Aug 23 ~Sep. 12 ~Oct.2 ~Oct. 22
o ol A BAeT miEE EEHe K MWE Growth term
2o 38 EREo| 5l Q7] wlEol KMk Fig. 16. NAR of Ajuga reptans under various light inetnsity.
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ABEEL §8 Fraa Frlsiga olF A RKRERE O vl sto] LATSl 8849 #aEc] NAR =4

ol ksl 9§ FEF-Ele AAF Yol AdE g akstar 985 ¥ grh Watson™2 NARF LAle
2 A} 1009, KEREA 9 A Z5ol 8.65mg/m’ - day fiol = 19 BfR7E 92w NARE LAIZ} $mstd
2 7 Egon] 129 RERANM 713 H#kch o} Egmo 2 @At Waston R0 & R —
F7le] NARE {270l 2F vlxdlg ot 7 B3l 9lo] Watson s ®lo] o2 velyich

A ZE48 5 3718 veblla 53 1009 i A £5e) NARZ %% el BE 2 W

B9 509 KEREAAME 8Y FEAA N & F MR RBRE =25 A9 #HRE Jeblior HEgE
HgE BPR olF A Hobxch 100% KER &4 NARol <ddksl gy #akol oFsha, of

ol 8 4 THgol 3.36mg/m’ - day2 b w3k F e AET MBS 2ol ket BEHPE A
12% FEEENA 7hg woket ol 4] NAR# ik Zaiztel #Hllel AR £

AMELE U olFrle] LAISH BE#KS F7HEol o] Welk-2-& B ashaicl.
A vdelhd £F il E NARE ks E AEgS

Holi gl 8 #MAYE 9A WatAl £l 7t 0.57-
75’1. %Hl—g}giﬁ_% _g_gir;}. L 00— full sunlight
AW EE 9 o}Frte] NARF LAI 2] gk gl SO OBlstimensity A\

O—-—032% light intensity
»----x 12% light intensity

e mEEBIRe} #HB8-2 Table 9, 100 Yebich |
ABEE gl o}F7tel NARF LAISH: RBE =

= 0.33p
F A9 B vebl e, o5t 129, REREE 3
1=1.460—3.835X, r=9.720"% e}l glof c} & £

Eom

(&)

[8]

Table 9. Linear regression and correlation between NAR and
LAI of Liriope spicata and Ajuga reptans under 0.09F
various light intensity.

0.00 "
Plot Liriope spicala Ajuga reptans Jul.5  Jul.25 Aug.14 Sep.3 Sep.23  Qct.13
X o N " N - ~Aug.3 ~Aug. 23 ~Sep.12 -Oct.2  ~Oc. 22
NAR equation® NAR vs. LA NAR. equation® NAR vs. LAl Jul. 14 ~Aug.3 ~Aug.23 ~Sep. 12 -Oct <t
Growth term

a b r a b r
100 8765 627201 06727 21996 23124 03738
500, 86646  -59.0405 -0.7319™ 20345 21231 0.5602°

Fig. 17. CGR of Liriope speicata under various light intensity.

3200 79614 702112 07867 15660 -0.9335  0.7i66° o8t} /°\
12% 62921 -176.3027 0.8064" 14607 38351 07294 \]
¥ Significant at 59, level. 19, level % : Relative light intensity 0.69 k \
*:Regression coefficients for the linear regression NAR=a—b(LAT) 0—=2 full sunlight }( \
&—-—0 50% light intensity o H
0.57 O~--~Q 32% light intensity /U/ P \
%o-==x 12% light intensity 3 !
Table 10. Linear regression and correlation between NAR »
) and chlorophyll of Liriope spicata and 4juga rep- .% 043 f
tans under various light intensity. E; )
% 033t I
= - - g ;
Plot Liriope spicata ) Ajuga reptans
NAR equation® NAR vs. Chl  NAR. equation” NAR vs. Chl 021
8 b r 1 b r ’
100 002680 001899 04865  -0.00558 -0.01399 -0.7959"
500 002378 001385 0.7452° 000512 000242 -0.0106 0.09
320, 002308 001531 0.7819"  0.00205 0.00285 -0.2221 8 z
129, 001525 0.01069 -0.9816"  -0.00250 000239 0.2427 _ 0.00 TSR T At S s ow 13
i :Significant at 5% tevel. 19, level % : Relative light intensity ~Jun 24 ~Jul14 ~Aug3 ~Aug 23 -Sep.12 ~Oct.2  ~Oct 22

. G th te
* :Regmession coefficients for the linear regression NAR=a~—b{Chlorophyll} Fig. 1R, CGR of Ajuga rep row! n:-:r vasios light intenisy
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Table 11. The change of LAI of Liriope spicata and Ajugd reptans under various light intensity.

_ Jun 15 Jun2s Juls  JuLls Jul2s .1u1.4'
Jun2d Jul4 Julld -Jul2e -Aug.3 -Aug.l3
000, — — 00082 00116 00164 00235
Liriope 500 — — 00086 00127 00175 0.0252
Spicala 339, -~ — 0.0089 00133 00177 00230
10, - — 00084 00114 00142 00171

1000, 00083 00122 0183 00254 0035 00524

Ajuga 509, 00098 00143 00206 0.032¢ 00453 0.0616
replans 329, 0.0103 00187 00271 00372 00580 0.0989
120, 0.080 00109 00161 00254 0.0336 0.0433

"0 ¢ 1-clative light intensity L‘;Iz_lgge_g.:{%{ﬁl—

Aug l-L \ug 24 .\eps \ep13 \9p 23 Oct.3

-Aug23 Sep2  -Sep.l2 h(pZZ Oet2  -Oct.12 -Oct.22

00316 00417 00545 00688 00839 00026 00916
0.0356 00479 00624 00789 00948 01025 0.1042
0.0320 00431 00562 0.0693 00826 00899 0.0817
00199 90215 00238 00253 00269 0.0287 0.0296

00781 01175 0.1879  0.2989 04542 05798 0.6271
0.0899 0.1361 0.2161 03650 0.5507 0.6761 0.7333

0.185¢ 71361 06122 08304 00603 1.2467 1.3143
0.0636 +.0972 0.1494 0.1971 0.2383 02701 02827

3) Bk & & (Crop growth rate : CGR)
PR WO sy BEe] EREES ¥

ghel. & BAL BRRIY W gre] fiEe] YEsHE e}

W agi o] =

CGR = (Wo=W,) (oge F,—loge ) loge F; — log. F,
(Fz_Fl) (ta_tx) FZ—F‘

% NAR X LAIZ2 %1% 4 oo, ARE5s of

Z7tel CGR-E Fig. 17, 180 el A L5 0

o}zl REBRE EY¥ 9H FEAAE ﬂ7}o}914_

o] F &= 35 Srolzlch A
QH WAJY 0.48mg/n - day & 713 ¥okT 129,
po Al 7l wtghow] F7}ol

F-& 509, KR A

738e

p.o1;:3

o9 z3}9]

o} o} F 7k TH TAEZARA & Sutdg 3
orf ol % AAH B FHEL

Bl A 7 %
+ vEillen 129
ub 1000, 9} 500, FEREANME oS g Ae

<+ ¥l

CGRE LATZ} mmsel webd e

B A

et

= 9/

F7H i‘ii
el 329,
474 0.82mg/nf
KERAAM 714 e 7hg ¥al

. day

%e Mot

o] oj ylolo kel 28]8 AsixlE A
S ob<= it} wala] o]AlA S A zsle] (GRS
BAZ k717l 8 LATY %085 miiss(Op-
timum leaf area index : LAlopt)#5E-& AA4E 5

NAR = a—b(LAI) CGR = NAR X LAI = a(LAl)—b(LAI)*

d(CGR)
d(LAI)
.. LATopt. = a/2b

=a—2b(LAl) =0 a = 2b(LAI)

3l Ao W}E} B ERREEE K3d AYEF

£ 1000, 5
0.08, 0.

% 32%.,
ozog% o %

129 JXEERE 77 0.07, 0.07,

glow o}Frii= 0.45, 0.48, 0.

F: Leaf area F : Leaf weight

849 0199 o 4 Usk. E o] % LAlopt. -
A ol A Hnd 7}]0&—“,’:504,]- olF 719 7 %-7} A
128]o] ol & ko]l —-f¥iLE 4 Qlok

S MELEN RRERAC| BR

1) #HE kA R 3 o] AR IR

Mg EeA st P SGE(T - MT)=he) [its o M
B Tulle 139 Hehieh A5 o okt 2
& mmpiol A £ Eel MIMMIGEE dellendt ¥
Higol Mgkl FPe FL BHLE &
ahx) Socch MBHERET ) B R, B
Aok P B Abolel & S MBI 3
shaal e gheh.

Table 12. An analysis of the meteorological data observed
at the Hongsong Branch Office of Central Meteo-
rological Observatory

I)at( ’]ma\ Tmm T'\I H R SHV E

Jund~Junlt 2796 19.02 200 68 i 10 1230 581
Juntd~junzt 2490 1909 2134 834 962 443 346
Jun23~Juld 2706 006 2305 793 623 645 441
Juld~Julld 2550 2000 2328 814 1181 593 437
Julti~Jul2! 2698 2191 2366 ¥58 1691 1.7 205
Jul25~Augs 3190 448 207 T3 069 940 549

Augd~Aug k3 3026 257 2545 794 900 798 417

Aug. M~Aug.23 29.98 22400 2526 812 238 578 3.33
Aug 23~Sep.? 2705 2060 2333 820 2008 551 290
Sep3~Nep.l2 2725 2032 2308 793 03 533 31

Sep.13~Nep.22  23.99 1675 1977 793 792 614 369
Sep.23~0ct2 2336 1398 1738 766 039 637 426
Oct3~0ct.12 2337 1368 1684 773 208 682 731
Oct.13~ Oct.22 18,08 i35 1213 814 262 497 482

T max : Stands for maximum temperatureC T min : minimum temperatureC
TM mean temperatureT. H :air humidity®, R :rain fall mo10 days

S.H :sun-shine hour time day  E :evaporation ma-day



66

R BSR4 e Vol. 15, No. 3

Table 13. Linear regression and correlation between RGR
and mean temperature on Liriope spicata and
Ajuga reptans and under various light intensity.

Table 15. Linear regression and correlation between CGR
and mean temperature on Liriepe spicata and
Ajuga reptans under various light intensity.

Liriope spicata Ajuga reptans
RGR equation” RGR vs. TM RGR equation” RGR vs. T.M

Plot

Liriope spicata Ajuga reptans

Plot o = —
(GR  equation “CGR vs. TM._CGR. equation” JGR vs. T.M

a b r a b r
1009, 00434 00033  0.%431™ 00559  0.0042 0.90290™
509 00449 00033  09626™  -0.00494 0.0039 0.8602"
32% 0.0414 00030 0.9373* 00511  0.0042 0.8384™
120, -0.0288 00021 09082  0.0394 00032  0.7436

a b r a b r
1000,  0.059 0.007 0.191 0.295 -0.004 0077
500,  0.047 0.008 0.220 0.273 -0.603 0.033
320, -0.057 0.010 0.378 0616 0.015 0.0221
120, -0.047 0.004 0.566 0.046 0.601 0.078

“:Significant at 1% level 9 : Relative light intensity

* :Regression coefficients for the linear regression RGR=a-+b(T.M)
T : Mean temperature C

2) MEMLE T} FRER ] HRREE

MmftzEte] miE o FHE-S Table 140 Foidl
At Al FE3 ol 2% MiEMLE T T KR
o] EEF o ARG AR Fo HEE 2ok
E5HP% Ao g odFolA NART FH Kigd
< HET HEEE JdS B3 MEbE
¥ BEEEH, 2eln g Bmade At 9 M
BB 7 = 8helAl edgke)

Table 14. Linear regression and correlation between NAR
and mean temperature on Liriope spicata and
Ajuga reptans under various light intensity.

Liriope spicata Ajuga reptans

NiR  equation’ NAR vs TM

Plot

L

a b r a b r
1000, 62951 0.3561 08372 22135 00834 0.6769”
300 71823 03861 09076 11790 01569 0.6588™
320, 1330 05512 0.9032™ 13433 01236 0.7935"
120, 41833 03161 093407 L2618 00030 034227

PN

R equation NAR vs. T.M

“:Significant at 1% level. 9, : Relative light intensity
* : Regression coefficients for *ke linear regression NAR=a+b(T.M}

T.M: Mean temperature.

3) MELEREN RR|EE ] HIM R

AMEE 9l olFste] A Silhol wHE BEER
o) gLt MRS i SR, T B HEEFR]
cem g BEaEhe Abolol: AT AHBIR
#7} = 8k SESkeh(Table 15),

0, : Relative light intensity
*: Regression coefficients for the linear regression (GR=a-+b(T.M)
TM: Mean temperature T

4 4£F R0 T2 oFF 7t hEHEE

HepkE o) T BOE BT Mol ZAlok
3 sha 2o zAolch obFrlel E£F Fillel v
E wE WEEES Fig 190 vellich

W WA & RBRE 25 8H Ha7AlE
2 zpo]d JehA| gfgrot ol FHElE AAE
B e AolE ok 53] 329 MEEAE
T E ®EE Hate] AT MmEE vgedl 9

1300} 0——o0 full sunlight
/D_.._-GAZ
E & ==050% light intensity },
S 1100 O—-—032% light intensity /
&
< . N "
S 12% light intensit;
% 900 x x ight i y y
g Al
g / s
g 700 ) e s
E .'/ 5
3% / e A0
o /:/
] - s
8 300 g XX A3
<
100+
Aug. 3 Aug. 23 Sep. 12 Oct. 2 Oct. 22
Measuring date

Fig.19. Area of ground coverage of Ajuga reptansunder various
light intensity.

A wael sz 80% % vebdlich TH shER
M WEERCS 100%, 50%, 32% W 129, KR
%% 44, 47cr, 620, 39ci ot 107 &R A
zLzb 488cnl, T42cr, 1.241cn, 2 272ci-F vl of o}
Zobe) wHEEEN S NS YESTL B4 gleh Mk
E(100% JtE)S) WAMEHE 100% 2 2w 50% %
RS 1629, 329 HEEE 254% Ao 12% %k
BB L 55%0] $7Hetel MBRE Mol BAT el F
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