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Table 1. Effect of an autoclave on the changes of pH

value in 5 growth media used for germination test of
Bletilla formosana (Hayata) Schltr. seeds.

pH
Medium No.” Non-autoclaved Autoclaved
1 4.92 436
2 5.90 6.03
3 7.42 7.21
4 7.21 7.23
5 6.96 6.86

“Media from 1 to 5 were sphagnum moss, peat moss, carbon-
ized rice husk, sand : loam : carbonized rice husk : perlite =
1:1:1:1(v/v), and sand : carbonized rice husk : perlite :
vermiculite=1:1:1: 1 (v/v), respectively.
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Table 2. Effects of seed maturity, growth media composition and sterilization of growth media on seed germination

of Bletilla formosana (Hayata) Schltr.”

Seed maturity (d)*
Media Autoclave 60 90 120 150 165
1 No - 43 > 30,.° 34, 23 A
1 Yes - 43 0 30,.° 34, 23 4
2 No 16,° 21,° 10" 19,°¢ 9.
2 Yes 16,° 21,° 10" 19,°¢ 9.
3 No - 28,° 37,° 34.° 16,
3 Yes - 43 ,° 37,€ 34.° 16,
4 No - 21,° 16,° 26,° 9.
4 Yes - 35.° 16,° 26,°¢ 9.%
5 No - 21,°¢ 16,° 19,°¢ 9.4
5 Yes - 28,° 16,"° 19,°¢ 9.4

“Each treatment had 4 replications and each replication contained 300 seeds in a petri dish. Germination day was recorded while

more than 50 seeds germinated in a petri dish.
¥ Seed maturity was days after pollinating.
* - no seed germination.

“Means in the same column with different subscript letters or A, B, C, D in the same row with different capital letters are signifi-
cantly different at P < 0.05 by least significant difference (LSD) test.
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Table 3. Effects of seed maturity and growth media composition on asymbiotic seed germination and survival rates
of Bletilla formosana (Hayata) Schitr.

Germination rate (%)” Survival rate (%)
Media® Autoclave 60 d 90d 1204  150d  165d 60d 90d  120d 150d  165d"
1 No 0.0, 344.° 428 458 % 421, -t 30.1,°%  153,° 4270 325.°
1 Yes 0.0, 344.,° 403 438 "% 401, - 300,° 14.1.,° 4072 315,°
2 No 195, 279, 71.8,% 61.5,° 428, 0.0° 22, 292,* 70,° 118,°
2 Yes 388, 758,° 900, 844, 8.2, 00° 60,° 732 431° 163,°
3 No 00.°> 330, 528,° 279, 809,° - 160,°  41,° 142,% 396"
3 Yes 00> 441° 438° 204, 6192 - 13, 07, 142, 233.2°
4 No 00,5 352.,° 622.,° 49.1,.° 824.* - 3.6,° 0.0."° 6.5,° 404.°
4 Yes 00> 955* 698,° 758.° 832,° - 313, 388,° 614,r 7717
5 No 00, 258,° 706,% 79.6,* 609" - 16.7,° 220, 4540 4527
5 Yes 0.0, 404.° 80.1,* 765* 932.° - 234,° 146.,.°% 7182 6.6,%
Significance Germination (%) Survival (%)
Day (D) o
Media (Me)
Autoclave (A)
D x Me o
Ax Me - -
AxD - -
D x Me x A - -

“ Media from 1 to 5 were sphagnum moss, peat moss, carbonized rice husk, sand : loam : carbonized rice husk : perlite=1:1:1:1 (v/
v), and sand : carbonized rice husk : perlite : vermiculite=1:1:1: 1 (v/v), respectively.

* Germination rates were recorded 60 d after sowing.

* Survival rates were recorded 120 d after sowing.

“Seed maturity were days after pollinating.

" Means in the same column with different subscript letters or A, B, C, D, E in the same row with different capital letters are signifi-
cantly different at P < 0.05 by least significant difference (LSD) test.

" -: no seed Germination.

" significant at 0.01 level.
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Table 4. Effects of growth media composition on the growth of Bletilla formosana (Hayata) Schitr. seedlings’.

60 d after sowing 120 d after sowing
Medium Autoclave Leaf number Leaf span (mm) Leaf number Leaf span (mm)
1 No 1.0c¢” 09d 1.2¢ 1.2cd
1 Yes 1.0c 0.8d 1.2¢ 1.3cd
2 No 1.3b 23b 20b 32b
2 Yes 19a 29a 35a 7.0a
3 No 1.0c 0.7 de 1.0c 0.7d
3 Yes 1.0c 0.6¢e 1.0c 0.7d
4 No 1.0c 1.0d -* -
4 Yes l.lc l4c 20b 1.8 cd
5 No I.lc l5¢ 2.0b 32b
5 Yes l.lc léc 20b 23 bc
Significance
Media (Me) T
Autoclave (A)
A x Me

* Seeds were taken from the capsule which was 120 d after pollination.
¥ Means in the same column with different letters are significantly different (P < 0.05) by least significant difference (LSD) test.

* -2 no seedling survived.
V", ™" significant at 0.05 and 0.01 level, respectively.
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Fig. 1. Growth of Bletilla formosana (Hayata) Schltr. seedlings on different compositions of growth media after
asymbiotic germination from seeds collected 120 days after pollination (DAP). Growth medium of (A) sphagnum
moss; (B) peat moss; (C) carbonized rice husk; (D) sand : loam : carbonized rice husk : perlite=1:1:1:1; (E) sand
: carbonized rice husk : perlite : vermiculite=1:1:1: 1. Bar=1 mm.
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Fig. 2. Germination and seedlings growth of Bletilla formosana (Hayata) Schltr. Seeds were collected from a cap-
sule in 120 days after pollinating and were sown in an autoclaved peat moss medium for (A) 3 d; (B) 10 d; (C) 17 d; (D)
31d; (E) 60 d; and (F) 120 d. (A-B) bar = 0.1 mm; (C-D) bar =1 mm; and (E-F) bar =3 mm.
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3. RERNBEESRRLER 60 dREEH
SoNETERAFH - Bar=1cm -

Fig. 3. Growth of Bletilla formosana (Hayata) Schltr.
seedlings after transplanting from in vivo cultivation to
sterilized peat moss medium for 60 d. Bar =1 cm.
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Composition on In Vivo Asymbiotic Germination of
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Abstract

Tsao, C. Y., U. C. Chen, T. Y. Wu, and C. N. Hsia. 2021. Effects of seed maturity and
growth media composition on in vivo asymbiotic germination of Bletilla formosana (Hayata)
Schltr. J. Taiwan Agric. Res. 70(2):129-139.

This study was conducted to verify the effects of seed maturity, growth media composition
and media sterilization on in vivo asymbiotic germination and seedlings growth of Bletilla formosana
(Hayata) Schitr. Seeds collected from pods 60, 90, 120, 150 and 165 d after pollination (DAP) were
sown on autoclaved or non-autoclaved media, including sphagnum moss (medium 1), peat moss (me-
dium 2), carbonized rice husk (medium 3), and mixed media of sand : loam : carbonized rice husk :
perlite=1:1:1:1 (v/v) (medium 4) and sand : carbonized rice husk : perlite : vermiculite=1:1: 1
1 (v/v) (medium 5). Results showed that seeds of B. formosana were able to germinate and to grow
normally on various autoclaved media. Growth media composition, seed maturity and their interac-
tions were found to have statistically significant effect on days needed for germination. However, a
less significant effect was found between autoclaved media and seed matured after 120 DAP. In this
study, immature 60 DAP seeds were capable to germinate, and the shortest time for germination was
observed in 165 DAP seeds. Factors of growth media, autoclave and seed maturity as well as their
interactions showed significant effects (P < 0.01) on seed germination. It was observed that seeds of
90 DAP had germination rates higher than 80% in the appropriate growth media, and the highest ger-
mination rate was found on the autoclaved peat moss (84.1%), followed by the autoclaved medium
4 (81.1%), and the autoclaved medium 5 (72.6%). Although survival rates of seedlings derived from
different maturity of seeds sown in various media with or without an autoclave with no consistency,
it was found that seeds of 120 DAP sown in appropriate growth media had survival rates higher than
70%. An separated experiment using seeds of 120 DAP was conducted by sowing seeds in various au-
toclaved or non-autoclaved growth media for evaluation of seedlings growth. Results showed that fac-
tor of an autoclave work and types of media as well as their interactions all had statistically significant
effects at 0.01 level. It was found that autoclaved peat moss showed the best result on the growth of
seedlings. In average, 3.5 leaves and 7.0 mm in leaf span were found per plant. The results confirmed
that B. formosana had autotrophic feature during seed germination and seedling growth when mature
seeds were germinated on appropriate growth medium. It was observed that embryos of seeds were
enlarged and turned into green in 10 d after sowing, and the first leaf appeared in 17 d after sowing
from protocorms, and a complete plant with roots was obtained in 120 d after sowing. Growth media
and maturity of seeds and their interactions were all found had significant effects on days needed for
germination. However, a less significant effect by an autoclave was found from the more mature seeds
(> 120 d). Factors of growth media, autoclaving and seed maturity as well as their interactions showed
significant effects (P < 0.01) on seed germination and survival of seeding.
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