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Figure 2- Capsule formation (a, b) and seeds cultured after sterilization on culture medium.
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Figure 3- Phalaenopsis cultivars used in the experiment.
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Table 1- Correlation between different measured characteristics.

S5 A3 S e SFEoals w5 Sk S5 Ol Sl ety
Germination Germination Germination Mean daily Mean germination S5
percentage rate index germination time Coefficient of
germination
rate
S35 Aoy 1 0.91* 0.90" 0.91™ -0.91™ 0.67*
Germination
percentage
S5 e 0.91™ 1 0.67" 0.91™ -0.94™ 0.80™
Germination
rate
S5 pasls 0.90" 0.98™ 1 0.90"™ -0.91™ 0.86™
Germination
index
S Sk 0.88" 0.91™ 0.90" 1 -0.91™ 0.67"
<l
Mean daily
germination
Sio ol o Sle -0.91™ -0.94™ -0.91™ -0.91™ 1 -0.67"
Mean
germination
time
PR 0.67" 0.80™ 0.86™ 0.67" -0.67" 1
Coefficient of
germination
rate
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Figure 4- Dendrogram of similarity between cultivars and treatments based on germination factors.
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Table 2- Mean comparison of different germination characteristics based on grouping and clustering between
treatments.

First group Jjl o5 5

Second group ¢ s +5 S

bS5 Jsl ad g
Characteristics First cluster
LS55 Aoy 622-70.3¢f
Germination percentage
S e 93.98-146.5¢
Germination speed
S5 yatls 26.68-40.78
Germination index
Sl S5 oSl 1.938-2.18%f

Daily germination mean
S50l K

Average of germination time

0.385-0.61*

LS5 ey 0.035%-0.036°

Coefficient of germination
speed

r))&i;} J}lu? C}J&fa}ﬁ- ryu?
Second First cluster Second Third cluster
cluster cluster
67.338 72.66%%-75 66 67.33¢8 812-82°
117.83F 189.74-208.9¢ 117.83f 289.6*-2922
35.53f 57.5%-64.44 35.53F  96.7°-107.24°
3.10f 2.27¢de.) 36be 3.10f 2.532-2.56°
0.48° 0.27%-0.3f 0.48° 0.18"-0.19"
0.036% 0.035%¢-0.0362 0.036%  0.035°-0.036%
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Table 3- Results of discriminant analysis for confirmation of germination factors.

n}; 1 2 C""
Group Total
1 12 0 12
100% 0 100%
2 0 18 18
0 100 100
JS oo 12 18 30
total sum
unjﬁ (5‘):' U’de Lgu:;— 0 0 0
Estimation error for groups

T 100 100 100

Ratio
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Table 4- Significant tests of grouping for germination of 5 cultivars of Phalaenopsis orchid.
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Special values

6:\)'142-)3 P

Degrees of Freedom

Wilks' Lambda 0.160
Pillai's Trace 0.839
Hotelling-Lawley Trace 5.239
Roy's Greatest Root 5.239

25.15

25.15

25.15 5 0.0001
5 0.0001
25.15 5 0.0001
5 0.0001
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Figure 5- Propagation of Phalaenopsis orchid by seed: a) Difference of germinated seed (green) and non-
germinated seed (white) for counting and determining germination percentage in different treatments b)
Immature seed (right side) and mature seed (left side) c) Difference of germination in Superior cultivar
(Nottingham) and non-superior cultivar (Dubrovnik).
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Abstract

Nowadays, in vitro techniques are proposed for commercial and rapid propagation of Phalaenopsis
species. The present study aims were investigating the quality of seed germination of 5 cultivars of
Phalaenopsis orchid, and correlation of their traits in the culture medium. The study was conducted using
the green and ripe seeds in terms of 5 cultivars of orchid as Dubrovnik, Memphis, Andorra, Bucharest and
Nottingham in a factorial experiment based on a completely randomized design. The capsules were
formed using self-pollination of flowers in each cultivar. The green seeds were harvested at the stage of
completely formed capsules and the ripe ones were harvested at the stage of initial browning of the
capsule shell. The seeds were cultured on Chen's culture medium. The number of germinated and non-
germinated seeds were counted 18-33 days after their culture. The following factors were measured for
each treatment: germination percentage, germination rate, germination index, mean daily germination,
mean germination time and coefficient of germination rate. Correlation coefficient of %98 between the
measured characteristics indicated a significant correlation between germination rate and germination
index. The results of cluster analysis that was conducted based on all the measured germination
characteristics showed the maximum mean distance between clusters; ultimately, that separated into two
groups at Euclidean distance of 1.25 which Dubrovnik and Memphis cultivars were classified in the first
group and Andorra, Bucharest and Notingham cultivars were classified in the second group. The key
characteristics in separating cluster among the groups were considered to be germination percentage,
germination rate, germination index and mean germination time. Discrimination function analysis test
confirmed the grouping among the cultivars in a 100% manner. Both Hoteling-Lawley Trace as well as
Roy's Greatest Root tests showed the highest value of 5.23 to confirm the grouping. It is concluded that
using cluster analysis and correlation coefficient Notingham had the highest value in germination factors
based on the germination percentage, germination rate and germination index which were regarded as key
traits for the breeding programs.
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