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ABSTRACT

With the aim of investigate the effect of different plant growth regulators on orchid immature seed germination,
Dendrobium nobile Lindl spicies, was performed in two experimental MS and M culture media, as a composite analysis in a
randomized complete desngn with 4 replications in Balouchestan Agricultural and Natural Resources Research and
Education Center during 2015-2016 years. Twenty-two plant growth regulator treatments included control (no use of growth
regéjlato?, 4 concentrations of NAA or a-Naphthaleneacetic acid (0.5, 1, 1.5 and 2 mgl™), 4 concentratjons of Kin or Kinetin
0.5, 1, 1.5 and 2 mgl™), 4 concentrations qf IAA or Indole-3-acetic acid (0.5, 1, 1.5 and 2 mgl™), 3 combingtions of

in+IAA{(0.5+1), (1+0.5) and (1+1)} mgl™, 3 combinations of NAA+IAA{(0.5+1), (%+O.5) and (1+1)} m%l‘, and 3
combinations of NAA+Kin{(0.5+1), (1+0.5) and (1+1?} mgl™ on two culture media. The simple effect of the culture
medium on all measured traits was not significant, whilé the simple effect of ?rowth regulators as well as the interaction
effect of growth regulators and culture medium on all traits measured at the level of 1% was significant. The results shqwed
that the lowest andhighest percentage of germination were observed in control treatments and NAA+Kin (1+0.5mgl"), in
M culture medium, respectively. The shortest time to start germination observed under application of NAA; 1.5mgl™in M
culture medium, and the longest time to start germination was happened in the absence of hormone use in the both culture
media. Also, the shortest time to spherule formation, was observed under application of NAA; 1.5mgl™ in M culture
medium, and the longest time,to spherule formation was occurred under conditions of non-hormone use in the both culture
media and K|n+|AA?1+1_mgI_' ) treatment in MS culture medium. The shortest and longest duration to protocorm formation,
was observed under application of NAA; 1.5mgl™ in M culture medium, and in conditions of non-use of hormones in the
both culture media, respectively. In general, NAA; 1.5mgl™ treatment in M culture medium was the best and most
economical treatment in compared to other treatments in the two culture media, which are the result of combinations and
concentrations the elements in this culture medium for orchids.
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Table 1. Variance analysis of effect of different concentrations and combinations of hormones on orchid seeds germination
in two M and MS culture media

Means
SOV df Germination Onset of Spherule Protocorm
frequency (%) germination formation development
Culture 1 33.57" 164.20™ 3.84™ 542.50™
Error 1 6 136.28 157.76 125.08 145.70
Treat 21 527.74™ 35.75" 47.14" 75.29™
Treat x Culture 21 20.76™ 13.64™ 6.67" 37.40™
Error 2 126 2.55 2.46 0.96 1.37
CV (%) 26 8.25 4.38 2.27
** Significant at 1% probability level. Y il ma jo ls gee Sglas
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Table 2. Comparison of the mean interaction effect of different concentrations and combinations of hormones on orchid
immature seeds germination in MS and M culture media

Characteristics

Culture Hormones Germination Onset of Spherule Protocorm
medium frequency germination formation development
(%) (day) (day) (day)

Control 47.50° 24.70° 27.50° 71.50°
NAA(0.5mgl™) 55.00° 20.20%f 23.50°0 65.50"
NAA(1mgl?) 66.25 17.20% 21,50 60.70™
NAA(L5mgl?) 76.25% 16.20" 19.00™ 59,20
NAA(2mgl?) 72.50%" 17.50% 19.50™ 62.70"
Kin(0.5mgl™) 62.50' 18.00°N 19.50™ 69.20™
Kin(1mgl?) 72,50 17.20% 20.50K™ 67.50%
Kin(1.5mgl™) 75.00°9 1770/ 20.704™ 65.70°
Kin(2mgl?) 67.50% 18.20°%0" 21.50™ 62.70™
1AA(0.5mgl™) 66.25" 17.20°% 22.50%" 57.70%

MS IAA(1mgl™) 71.25" 19.20%0 21.50™ 58.20"®
IAA(1.5mgl™) 76.25% 20.25% 22,759 58.00™
IAA(2mgl™) 72.50% 21.50™ 23.20°0" 62.70%
NAA+KiIn(0.5+1mgl™) 75.00°9 23.50% 25.50™ 59,501
NAA+Kin(1+0.5mgl™) 80.00° 23.70° 25.70™ 61.20"
NAA+Kin(1+1mgl™) 76.50% 24.20° 26.00 62.50%"
Kin+IAA(0.5+1mgl™?) 73.75%" 23.50% 25.50™ 61.70™
Kin+IAA(1+0.5mgl?) 78.75% 22,507 25.50™ 63.70°
Kin+IAA(1+1mgl™?) 73.50" 24.20° 26.20% 68.20
NAA+IAA(0.5+1mgl?) 57.50" 17.00%" 19.20™™ 68.20
NAA+IAA(1+0.5mgl?) 66.25 17.20% 18.70% 68.70™
NAA+IAA(1+1mgl?) 66.25 18.00°0" 20.00"™ 67.20%
Control 50.00° 24.20° 26.20° 70.20®
NAA(0.5mgl™) 60.00" 20.20% 22,209 67.50°
NAA(1mgl?) 67.50% 18.70°%" 20.70"™™ 60.204™
NAA(1.5mgl?) 83.75 15.20 17.20° 54,70%
NAA(2 mgl?) 67.50% 17.50% 19.50™ 57.50°
Kin(0.5mgl™) 71.25" 17.70/" 2150 55.70°
Kin(lmgl?) 73.75%" 17.20% 20.704™ 59.20"™
Kin(1.5mgl™) 26.25% 17.20% 22.20%1 58.20™
Kin(2 mgl™?) 71.25" 18.5070" 22.50% 59.704™
IAA(0.5mgl™) 71.25" 17.509 23,507 58.50™"

M IAA(1mgl™) 67.5% 18.20%%0N 22.50% 59.20"™*®
IAA(1.5 mgl™) 75.00%0 19.50%% 24,20 61.20"k
IAA(2 mgl™) 77.50% 20.50%¢ 25.50™ 61.70"
NAA+Kin(0.5+1mgl™) 70.00" 17.20% 25.20™ 59.20"™
NAA+Kin(1+0.5mgl™) 77.50% 17.70/" 24,20 61.20"k
NAA+Kin(1+1mgl™) 86.25° 18.5070" 23.20°0" 62.70%
Kin+IAA(0.5+1mgl?) 82.50° 17.50% 24,50 58.70™
Kin+IAA(1+0.5mgl?) 73.75%" 18.5070" 23.50°0 58.20"°
Kin+IAA(1+1mgl™) 72.50%" 17.00% 21.70"k 59 50kme
NAA+IAA(0.5+1mgl?) 61.25™ 15.70° 18.20™ 61.70™
NAA+IAA(1+0.5mgl™) 67.50% 16.00" 19.70™® 60.70™
NAA+IAA(1+1mgl™) 71.25" 16.20" 19.70™® 59,501
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In each column means with same letters are not significant at probability level of 5%.
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