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Table 1- Effects of BAP and 2, 4-D ratio on callogenesis of different explants of R.

damascena.

.,\.::J 6[.&0.,\;;5 V.,Ja...?

(4 3 p S k) Explants s c.islis
Plant Growth
Regulators (mg ")
BAP Sl uf:l.a S8 aslo g S s
Anther Pistil Petal Stem Leaf Petiole

15 60.00%z+ 88.86%+  77.80%%  95.53%+ 82.20%+  75.53%z
' 3.00 bcde 1.20A 1.85 Abc 0.67 A 0.88ab  1.45 Abcd

10 28.86%+ 62.20%+  55.53%*  62.20%+ 55.53%+  48.86%z
' 1.53 gh 1.20 Bcde 1.20 Cdef 1.76 Bcde 0.88 cdef 0.88 Efgh

05 31.13%+ 60.00%+  28.86%z*  51.73%+  44.46%+  38.40%z
' 0.67 fgh 0.58 Bcde  1.53Gh  1.76 Defg 0.67 efgh  0.67 Efgh

01 26.66%+ 57.80%+  24.46%z*  51.73%+ 55.53%+  48.86%z
' 1.00 gh 0.88 Cde 0.67H 1.45Defg 0.88 cdef 0.33 Efgh
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Table 2- Effects of BAP and 2, 4-D ratio on callogenesis of different explants of R.

miniature.

.,\.f:) 6@0.,\;;5 V.,Ja.\.?

(4 53 p S k) Explants .sli
Plant Growth
Regulators (mg ")
Sl sl S8 Bl S <
BAP  2,4-D - = A S S s
Anther Pistil Petal Stem Leaf Petiole
15 4 53.33%+ 37.80%+ 55.53%+  48.87%%  97.80%+  73.33%zx
' 0.58defg 1.20fg 0.88 Cdef 0.88 Defg 0.33A 1.20 Bc
10 3 60.00%+ 86.67%+ 66.67%x 97.73%*  86.67%x+  91.13%z
' 0.58cde 0.58ab  0.58 Cd 0.33A 1.45A b 0.33 Ab
05 2 40.00%+ 44.47%+ 57.80%+ 91.13%%  46.67%= 37.80%=
' 0.58efg 0.88efg 0.88Cdef 0.88Ab  0.58 defy 1.20 Fg
01 1 33.33%+  42.2%+  33.33%+ 57.80%% 51.33%+ = 42.20%z
' 1.53¢g 0.88 efgy 153G 0.88 Cdef  1.20 defg 1.45 Efg
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Table 3- Effects of dark and different light intensities on callus initiation of different
explants in R. damascena.

(-S5) Explants  c.islus (win)
Light Time
intensity (lux) (Week)
S s S, aslo S8 Sl uf:l.a
Petiole Leaf Stem Petal Anther Pistil
S 77.78%+  84.44%2%  97.78%%+ 0o 0o 0o
Dark 1.85abcd 1.33Ab  0.33A
20.00%:+
8.89%: 28.89%:+ Jl
1000 1.15 . 0o 0o 0o ’
0.88 klmno IjkImno 0.88 hijkl First
week
20.00%+  15.56%:+
0
2000 fgf?ﬁfﬂ 0.58 0.33 00 00 00
23 ] Ijklmno jklmno
0 0
Sb T7.78%%  84.44%3+  97.78%: 8'g%§’i 6'8752"1 6.67%:
Dark 1.85abcd  1.33 Ab 0.33a KImno Lmno 0.00 Lmno
looo oSt 26679+  35.56%:+  4.44%:  220%+ A%
ijkimn 1.531jklm 1.33ghij 0.33mno 0.33No  0.33 Mno Second
week
0
2000 26.67%+ Zobog;’i 31.11%+  6.67%+  4.44%:+ 0o
1.53 ijkIm oo 0.88 hijk  0.58 Imno  0.33 mno
Ijklmno
S 77.78%+  84.44%*  97.78%z+ 5556%+ 51.11%+  82.22%+
Dark 1.85abcd  1.33 Ab 0.33a 0.88defg 1.20efgh  1.76 Abc
60.00%+  66.67%:= 80000 20A4%r  20.00%E o 40,
1000y 53cdef 058Bcde 058abc 20 100 o0 Hik o
' ' ' ijkimn ~ijkimno =" UK Third
week
2000 64.44%+  64.44%*  73.33%z+  28.89%+  28.89%+  40.00%z+
1.77bcde  1.20 Bcde  1.53bcde  0.88 hijkl  0.88 hijkl  1.15 Fghi
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Table 4- Effects of dark and different light intensities on callus initiation of different

explants in R. miniature.

BERSE S R
(M-“) Ol
(55 Explants < isli- Time
Light intensity
(10%) (week)
S s S, sl S8 Sl Sk
Petiole Leaf Stem Petal Anther Pistil
St 84.44%+ 91.11%+  97.78%=+ 6.67%= 6.67%=+ 13.33%=+
Dark 0.88 Ab 0.33 Ab 0.33a 0.58 hi 0.00 hi 0.58 Efgh
0
1000 g%ggg}i 24.44%+  17.18%+ 4.44%+ 11.11%=+ 6.67%= Js!
' h g 0.88 defy  0.33 efgh 0.33 hi 0.33 fghi 0.00 Hi First
week
2000 8.89%+ 11.11%=%+ 8.89%:+ Oi 8.89%+ 4.44%+
0.33 Ghi  0.67 fghi 0.33 ghi 0.33 ghi 0.33 Hi
St 84.44%+ 91.11%+ 97.78%+ 64.44%+ 86.67%+ 91.11%=+
Dark 0.88 Ab 0.33 Ab 0.33a 0.88¢c 0.58 ab 0.88 Ab
1000 g%ggﬁ; 24.44%+  17.18%+ 4.44%+ 11.11%=+ 6.67%=+ 05
h 0.88 defy  0.33 efgh 0.33 hi 0.33 fghi 0.00 Hi Second
week
0
2000 17'17280/0 + 11.11%=+. 11.11%+ 8.89%+ 8.89%+ 11.11%=+
Efgh 67 fghi 0.33 fghi 0.33 ghi 0.33ghi  0.33 Fghi
St 84.44%+ 91.11%+ 97.78%+  86.67%% 86.67%+ 91.11%=+
Dark 0.88 Ab 0.33 Ab 0.33a 0.58 ab 0.58 ab 0.88 Ab
1000 86.67%+ 75.56%+  77.78%+  24.44%+  20.00%+ 31.11%=+ s
0.58 Ab 1.20 Bc 0.88 bc 1.20defg 1.00 defgh  1.20 De Third
week
2000 80.00%+ 66.67%%  75.56%+  35.56%+ 26.67%% 33.33%*
1.15Bc 1.53C 1.20 bc 1.20d 0.58 def 0.58 De
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Figure 1- Comparison of growth rate of vegetative or shoot explants in R. miniature and
R. damascena, 20 days after callus initiation. A: leaf of R. miniature, B: leaf of R.
damascena, C: stem of R. miniature, D: stem of R. damascena, E: petiole of R. miniature,
F: petiole of R. damascena.
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Figure 2- Comparison of growth rate of floral explants in R. miniature and R.
damascena, 20 days after callus initiation. A: petal of R. miniature, B: petal of R.
damascena, C: pistil of R. miniature, D: pistil of R. damascena, E: anther of R. miniature,

F: anther of R. damascena.
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Figure 3- Effects of dark and light (1000 and 2000 lux) on chlorophyll content of calli
from leaf, petiole, stem, pistil, petal and anther explants of Rosa damascena during 20,
40, 60 and 80 days after callus initiation.
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Figure 4- Effects of dark and light (1000 and 2000 lux) on anthocyanin content of calli
from leaf, petiole, stem, pistil, petal and anther explants of Rosa damascena during 20,
40, 60 and 80 days after callus initiation.
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Figure 5- Effects of dark and light (1000 and 2000 lux) on chlorophyll content of calli
from leaf, petiole, stem, pistil, petal and anther explants of Rosa miniature during 20, 40,
60 and 80 days after callus initiation.
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Figure 6- Effects of dark and light (1000 and 2000 lux) on anthocyanin content of calli
from leaf, petiole, stem, pistil, petal and anther explants of Rosa miniature during 20, 40,
60 and 80 days after callus initiation.
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Abstract

This study was conducted to compare the ability of callus production between shoot
(leaf, petiole and stem) and flower (petal, pistil and anther) organs, as well as chlorophyll and
anthocyanin accumulation in calli obtained from these explants in dark and light in Rosa
miniature and Rosa damascena. Miniature rose and damask rose have become increasingly
popular and economically important in recent years. In vitro regeneration method has a great
commercial value in the rose propagation industry. The sterilized explants were cultured in
modified MS medium supplemented by various concentrations of 2, 4-D (1, 2, 3, and 4 mg.I™")
and BAP (0.1, 0.5, 1 and 1.5 mg.I"). The samples were kept under 1000 and 2000 lux white
light intensities and dark. Combinations of 4 mg I' 2, 4-D and 1.5 mg I BAP in Rosa
damascena were the most suitable treatments for callus production whereas various explants
of Rosa miniature had different response to different growth regulator combinations. In the
dark, callus initiation was quicker compared to the light. In addition, callus production of
shoot explants were begun faster than floral ones. Callus initiation of floral explants from
Rosa miniature occurred in 2" week after culturing, whereas in Rosa damascena observed in
3™ week. The growth rate of calli from all explants (except anther) of Rosa miniature was
more than Rosa damascena. The dark grown calli contained very low chlorophyll and
anthocyanin concentrations whereas these contents increased remarkably at 1000 and 2000
lux (especially 2000 lux) light intensity. Leaf calli in Rosa damascena and stem calli in Rosa
miniature produced maximum values of chlorophyll pigments whereas in both, anther and
petiole calli had minimum amounts. The calli obtained of petal and pistil explants
accumulated high concentration of anthocyanin pigments whereas the lowest values recorded
from anther and petiole calli in Rosa miniature and petiole calli in Rosa damascena.
Keywords: Callus, Chlorophyll, Anthocyanin, Dark, Light, Rosa damascena, Rosa miniature.
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