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Effects of Soil Type and Light Condition on Seedling Quality of Rare and
Endemic Plants Orostachys iwarenge and Orostachys iwarenge for. magnus
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Abstract - This study was carried out to investigated the effects of soil type and light condition on seedling quality of rare and
endemic plants Orostachys iwarenge and Orostachys iwarenge for. magnus. The best seedling quality of O. iwarenge and
O. iwarenge for. magnus seedling were shown in Klasmann soil at non-shading or LED (Red+Blue) condition, 50% shading
or LED (Red+Blue) condition, respectively. Survival of O. iwarenge seedling was not influenced by the period of
experiment but survival of O. iwarenge for. magnus seedling in sandy soil conditions decreased significantly. Results of
correlation analysis of seedling quality and survival rate, indicated that O. iwarenge showed a correlation of 0.8 or more at
plant height, leaf length and fresh weight. O. iwarenge for. magnus showed a correlation of 0.8 or more at plant height, leaf
width and leaflength. Especially, seedling survival of O. iwarenge and O. iwarenge for. magnus showed a correlation of 0.8
or more at first seedling survival and second seedling survival. It was important to manage the early seedling stages of O.
iwarenge and O. iwarenge for. magnus. Therefore, seedlings with plant height (over 2.5 ~4 cm) and root length (over 3 ~5 cm)
were grown vigorously at 35 days after the seedling was transplanted in mid-April in Klasmann soil of 72 plug cell tray at

LED (Red+Blue) conditions.
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Table 1. Effects of soil type and shading, LED light quality on the seedling quality of Orostachys iwarenge

Soil type Light condition Plant height No. of leaves Leaf width Leaf length  Root length Fresh weight (mg/plant)
(mm) (m) (Tm) (mm) Top Root
Klasmann Control 424 + 28" 11.6 £ 05ab 122 £2.1 349 £09a 572 +56a 2,832 + 530a 83 + 28b
Klasmann+Sand 222 + 1.3d 9.6 + 1.5bc 72 + 3.1 181 £ 0.5¢c 40.2 + 8.3c 762 £ 185d 93 + 20b
Sand 12.8 + 0.3f 6.6 + 1.1e 54+ 038 99 + 1.8¢ 36.8 +7.3cd 254 £ 102¢ 30 + 26cd
Klasmann 50% shading 323 +21c 113+ 1.lab 86 +£0.8 21.8+26b 37.1+92cd 954 + 56cd 23 + 13d
Klasmann+Sand 20.0 + 1.4de 9.0 £ 1.0c 6.0+ 06 13.1+21de 288 + 4.le 323 + 23e 5+ le
Sand 142 + 14ef 90+ 1.0c 7.0+25 107 +21e 305 +21d 238 + 34e 20 + 8cd
Klasmann 80% shading 312 £ 04c 133+ 11a 87+27 239+21b 493 +35ab 1,247 £ 109c 73 + 22b
Klasmann+Sand 17.6 £ 2.3e 8.6 £ 1.led 62=+07 115+ 1.1le 19.7 + 6.1f 297 + 69¢ 3+ 2
Sand 16.2 + 1.9¢ 8.6+ l.led 58 +03 99 +21e 351 +27d 228 +5le 23 + 12c¢d
Klasmann ~ LED (Red+Blue) 30.8 + 1.5¢  12.0 + 0.5ab 10.6 £2.5 150 + 1.6d 532 + 7.7ab 1,738 + 186b 133 + 12a
Klasmann+Sand 293 +12¢ 100+ 1.0b 92+ 18 184 +27c 584 +29a 1,691 £257b 121 + 15ab
Sand 8.9 + 1.8g 80+ 05d 145+16 68 +21f 378+47cd 170 + 130ef 22 + 19cd
Klasmann LED (Red) 255+ 05c¢d 11.6 £ 0.6ab 84 £ 0.7 152 +£20d 395+ 25cd 874 £95d 40 + 23c
Klasmann+Sand 227 +16d 103 +15b 72 +0.8 133+3.1de 41.6 £ 94c 836 + 136d 59 + 25¢
Sand 12.0 = L.If 9.0 £ 1.0c 6.7 + 2.1 79 + 1.7ef 383 £49cd 147 + 41f 17 = 10d
Klasmann LED (Blue) 359 +32b 123 + 05ab 83 £ 03 19.6 + 2.3bc 44.6 £ 4.5bc 1,021 + 284c 42 + 2lc
Klasmann+Sand 272 +21ed 9.6 £ 1.5bc 81+ 1.1 159 +23d 403 + 58¢ 802 + 106d 54 + 2lc
Sand 147 + 04ef 83 £ 1.1d 64 +03 11.1 +£34e 463 £+ 3.9 301 £ 26e 68 £ 1lbc
Significance
Soil type (S) ook Hokok ns EEE o Hokk *xk
nght quahty (L) kksk ns ns skekok skokok kksk sksksk
S x @) oA ns ns kK *k seskok sk

“ Mean separation within columns by Duncan’s multiple range test at P = 0.05.

™ Non significant.

" Significant at the 5% level.
” Significant at the 1% level.
™ Significant at the 0.1% level.
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Table 2. Effects of soil type and shading, LED light quality on the seedling quality of O. iwarenge for. magnus

Soil Type  Light condition Plansznl)e 1810 N, of Teaves Leafm;\;idﬂl Leaimlncl:)ngth Roozmlme)ngth F rei{logelght (mg/pRl(?::)

Klasmann Control 31.8 £3.52° 123 +15a 158 +1.7a 241 £0.7a 257 =57bc 284 * 6lcd 6 + led
Klasmann+Sand 242 + 1.5b 7.0 £ 02¢ 106 £ 03b 192 + 1.6b 392 + 9.1a 222 + 45cd 3 + 2cd

Sand 142 + 44cd 6.6 £ 0.5¢ef 3.5 + 0.2f 7.0 + 1.2f  23.6 £ 4.4c 61 + 15¢f 10 + 2¢

Klasmann 50% shading  26.1 + 2.7b 9.6 + 1.1bc 7.8 + 1.5¢ 214 + 19a 257+ 10.1bc 552 +223a 11 + 3¢

Klasmann+Sand 174 + 03¢ 83 +£05d 4.1+ 05ef 11.1 +1.6e 12.6 £ 5.2¢ 181 + 27d 4 + 2cd
Sand 10.8 £ 29de 8.0 + 0.5d 5.1 + 2.6e 8.2 + 3.1lef 18.7 + 9.3cd 63 £ 9ef 2+ led

Klasmann 80% shading 203 £ 43bc 9.0 + 1.7c 6.6 £ 03de 142 £28d 119 +2.2¢ 243 + 65cd 1 + lcd

Klasmann+Sand 12.7 £ 1.7d 93 + 11lc 42+ 04ef 9.1 +09% 105 + 64f 325 + 125¢ 1 + led
Sand 8.3 + 0.6e 70 £+ 1.7¢ 33 +£05f 6.0+ 09fg 12.8 £ 5.6¢ 38 + 13f 2+ 2cd

Klasmann  LED (Red+Blue) 24.7 + 23b 136 = 1.5a 8.1 £ 0.6c 20.1 + 1.8ab 30.8 + 2.9ab 659 + 96a 36 = lla

Klasmann+Sand 132 + 1.8cd 86 £ l.led 57 +0.7¢ 102 £+ 1.2¢ 240 = 1.5bc 190 + 44d 11 + 7c
Sand 53 + 1.8f 6.6 = 1.1ef 22 +04g 35 = 1.lg 83 + 4.7g 22 + 14f 9 + led

Klasmann LED (Red) 15.0 +£ 33cd 10.0 + 0.5bc 5.4 £ 09¢ 112 +35¢ 18.0 + 2.7cd 188 + 81d 5 + 2cd

Klasmann+Sand 12.3 + 0.5d 93+ 12¢c 52+01le 9.6+ 11le 14.6 + 1.8de 106 + 13de 5+ led
Sand 7.8 £ 0.2¢ 7.6 + 05¢ 42 + 0.7ef 6.9 + 2.6fg 21.0 + 6.1¢c 64 + 14ef 5 + 4cd
Klasmann LED (Blue) 233 +49% 103 +£06b 69 +03de 167 £ 1l4c 314 £ 7.1a 477 + 174ab 26 + 8b
Klasmann+Sand 12.7 + 5.1d 86 + 1.2cd 56 £ 0.5¢ 10.1 = 1.3e  20.7 + 1.2¢ 155 + 74de 3 + 2cd
Sand 7.1 £ 0.2e 6.0 £ 1.2f 3.8 + 0.8f 50 £ 1.3fg 155 + 9.5d 40 + 15f 2 + 2cd
Significance
nght quahty (L) ek ns sk sk sk ns sk
(S) X (L) ns sesksk sk skksk * % skeskesk
“ Mean separation within columns by Duncan’s multiple range test at P = 0.05.
"S*Non significant.
. Significant at the 5% level.
» Significant at the 1% level.

Significant at the 0.1% level.
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Fig. 1. Effects of soil type and shading, LED light quality on the seedling growth of O. iwarenge.
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Fig. 2. Effects of soil type and shading, LED light quality on the seedling growth of O. iwarenge for. magnus.
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Table 3. Effects of soil type and shading, LED light quality on the survival rate of seedlings of O. iwarenge and O. iwarenge for.

magnus
Survival rate of Survival rate of
Soil type Light condition O. iwarenge (%) O. iwarenge for. magnus (%)
May 16 June 03 May 16 June 03
Klasmann Control 100 100 94.4 ab” 93.0 ab
Klasmann+Sand 98.6 98.6 79.1 c 71.7 be
Sand 95.8 95.8 75.0 cd 59.7 d
Klasmann 50% shading 98.6 97.2 84.7 abc 75.0 cd
Klasmann+Sand 100 100 70.8 cd 69.4 cd
Sand 98.6 98.6 63.8 de 59.7 d
Klasmann 80% shading 98.6 98.6 79.1 c 70.8 cd
Klasmann+Sand 97.2 97.2 73.6 cd 69.4 cd
Sand 100 100 51.3 e 36.1 e
Klasmann LED (Red+Blue) 100 100 97.2 a 94.4 a
Klasmann+Sand 100 100 84.7 abc 83.3 abc
Sand 100 100 73.6 cd 69.4 cd
Klasmann LED (Red) 100 98.6 80.5 bc 72.2 cd
Klasmann+Sand 100 100 83.3 abc 77.7 be
Sand 97.2 95.8 73.6 cd 70.1 cd
Klasmann LED (Blue) 100 100 94.4 ab 91.6 ab
Klasmann+Sand 100 100 72.2 cd 69.4 cd
Sand 100 100 75.0 cd 68.1 cd
Significance
Soil type (S) * ns HxE Hokk
Light quality (L) ns ns HoHE ok
(S) x (L) ns ns ns *

* Mean separation within columns by Duncan’s multiple range test at P = 0.05.

™ Non significant.

" Significant at the 5% level.
" Significant at the 1% level.
™ Significant at the 0.1% level.
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Table 4. Correlation coefficients among seedling quality and survival rate of O. iwarenge

Characteristics Plant No. of Leaf Leaf Root Fresh weight Fresh weight Survival rate Survival rate
height leaves width length length (Top) (Root) (5.16) (6.03)
Plant height 1
No. of leaves 0.752%* 1
Leaf width 0.186 0.186 1
Leaf length 0.860%*  0.635** 0.214 1
Root length 0.516%*  0.444%* 0.097 0.486%* 1
Fresh weight (Top) 0.860**  0.614** 0.253 0.804** 0.625%* 1
Fresh weight (Root) 0.479%* 0.337* 0.211 0.357** 0.640%* 0.673%* 1
Survival rate (5.16) 0.303* 0.373%%* 0.241 0.229 0.156 0.286* 0.167 1
Survival rate (6.03) 0.242 0.249 0.179 0.168 0.110 0.174* 0.237 0.823** 1

* Significant at the 5% level.
** Significant at the 1% level.

Table 5. Correlation coefficients among seedling quality and survival rate of O. iwarenge for. magnus

Characteristics }il ii;:t Il\:;‘vc:sf Leaf width Leaf length Root length Fres(l}rsglght Frezl;ov(v)ota)lght Sur\(/;\‘/;ié)rate Surzfé\-/g;)rate
Plant height 1
No. of leaves 0.603%** 1
Leaf width 0.836%*  0.545%* 1
Leaf length 0.949%*%  0.634** 0.871%* 1
Root length 0.510%* 0.252 0.505%* 0.582%* 1
Fresh weight (Top) 0.678**  0.645%* 0.443%* 0.697** 0.458%* 1
Fresh weight (Root) 0.436**  0.581** 0.211 0.434%* 0.507** 0.622%* 1
Survival rate (5.16) 0.571**  0.571** 0.523%* 0.622%* 0.386** 0.554** 0.536** 1
Survival rate (6.03) 0.523**  0.562** 0.543%** 0.593** 0.393** 0.494%* 0.497** 0.861** 1
** Significant at the 1% level.
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