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Tablel- Media containing different hormonal compositions used in Paulownia tissue culture study
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MS 05 - 05 - , 3
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%&a4: Reduction to half than twice the entire contents of the medium and reduction to a quarter of the macronutrients in the
MS medium.

AJ2 :Reduction to half of macronutrients in the MS medium.

1/2 :Reduction to half the entire MS medium content.
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Table 2. Analysis of variance (mean squares) of measured traits in scrutiny Paulownia medium
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Figure 1. Callus growth rate (CGR) in terms of centimeters in diameter per day for 91 days in
Paulownia fortune, Paulownia elongata and Paulownia shantung in eight different culture media.
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Figure 2 - This figure shows the number of embryos of each study species. The highest number of
embryos was observed in Paulownia shantung (a). With the reduction of macronutrients in the culture
medium, especially nitrate, the number of embryos on the culture medium increased (culture medium
number four, six, seven and eight).
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Table 2 - Components of environmental variance, genotypic, phenotypic, heritability and Genetic gain callus induction traits for all three species studied

Ga H ECV GCV PCV Vp Vg MSe MSm on 2SS i e _
Studied species Culture media
0 0 0 0 0 0 0 0 0 Paulownia shantung
0 0 0 0 0 0 0 0 0 Paulownia fortuna 1
0 0 0 0 0 0 0 0 0 Paulownia elongata
81.37 0.88 39.03 110.27 116.97 1976 1756 220 9000 Paulownia shantung
0 0 0 0 0 0 0 0 0 Paulownia fortune 2
0.20 0.01 33.79 4.30 34.06 37.6 0.6 37 40 Paulownia elongata
81.89 0.89 20.20 59.93 63.24 1960 1760 200 9000 Paulownia shantung
11.28 0.51 1290.9 129.09 182.57 120 60 60 360 Paulownia fortunei 3
0.67 0.08 18.50 5.61 19.33 14.96 1.26 13.7 20 Paulownia elongata
46.32 081 14.42 30.36 33.61 760 620 140 3240 Paulownia shantung
23.32 0.69 34.40 52.17 62.49 264 184 80 1000 Paulownia fortunei 4
2.33 0.10 31.25 10.82 3307 112 12 100 160 Paulownia elongata
37.31 0.86 16.83 42.37 45.60 440 380 60 1960 Paulownia shantung
4.60 0.25 193.64 111.80 223.60 80 20 60 160 Paulownia fortunei 5
0.20 0.01 33.79 4.30 34.30 37.6 0.6 37 40 Paulownia elongata
17.36 0.41 38.40 32.57 50.36 405.8 169.8 236 1085 Paulownia shantung
0.89 0.11 17.32 6.32 18.43 13.6 1.6 12.6 20 Paulownia fortunei 6
3.1 0.41 7.85 6.57 10.24 13.6 5.6 8 36 Paulownia elongata
11.28 0.5 10.46 10.46 14.80 120 60 60 360 Paulownia shantung
11.28 0.5 22.78 22.78 32.21 120 60 60 360 Paulownia fortunei 7
2.33 0.1 20.83 7.21 22.04 112 12 100 160 Paulownia elongata
19.54 0.75 12.16 21.06 24.32 160 120 40 640 Paulownia shantung
1431 0.46 27.38 25.49 37.41 224 104 120 640 Paulownia fortunei 8
3.05 0.36 3.39 2.59 4.27 16.16 5.96 10.2 40 Paulownia elongata

v



Y o,leds A Al

WSz dnngi 5 gl sele dolilad

MS+0.3mg/l 2.4-D+2mg/l TDZ

MS+0.3 mg/l 2.4-D+ 2 mg/l Kin + 4 mg/l BAP + 0.30 mg/l GA3

1/2MS+0.3 mg/l 2.4-D+ 2 mg/l Kin + 4 mg/l BAP + 0.30 mg/l GA3

0.25
A/2 MS+0.3mg/l 2.4-D + 2 mg/l TDZ
= -0.30

= 0304 o\ g
= b= -0.35-] =
= ES 9
= -0.35 = = 2
= = g EY
Bl NN g S 0o Y
£ ' S = B
= -0.40 2 ] E]

D=-0.062 < £ -0.45-] 2

P value=<0.0001 o e

0.45 T T 050
‘Q"‘ S
oSl S
ha S b
¥ S
1/2MS+0.3mg/l 2.4-D + 0.5mg/l Kin
0.25 -0.40 1 0.05
-0.30— = — -0.45 =
— 8 EN o000 g
= = s H
S = S
= -0.35- = S -0.50 =
= F S -005 &
2 E bS] 3
5 s 1 s
& 0407 E  -0.55+ l-o10 &
P value <0.0001
0.45 0.60 T T T
RN L L.
o RS RN
S S
e S & )
c > > &

A/2MS+0.3 mg/l 2.4-D+ 2 mg/l Kin + 4 mg/| BAP + 0.30 mg/l GA3

-0.25 _
-0.403 i I I
- — = | S =
_ 080 s = 1 &\ A foo0 B
‘< =) =3 S
s =3 = ] =
= -0.35-] = = -0.45] ° =
g !?‘: s 1 ®e E
2 < 2 F-005 &
& -0.40 p=0.062 g o AN . . g
P value <0.0001 0.10 0.50] D=-0.062 *coe
4 P value <0.0001
0.45 T T T T T T
& & L. & L.
S SRS S & & e
v P &S A 3
> > & > > vg&

/2 & AI4 MS +0.3 mg/l 2.4-D+ 2 mg/l Kin + 4 mg/l BAP + 0.30 mg/l GA3

0.4 0.1
-0.40
= 0.5+ ~Loo =
AAAAA 3 z H
= K g 3
=3 =S < 064 01 g
S04 s = g
g E 5 0.7 02 &
B Jonnd 3 e halY 2
a b -0.8- '.Q' o3 &
-0.50- D=-0.056 D=-0.274
P value <0.0001
-0. T T T
ORI
& & &
& s X o
H S &8
i & h

Paulownia RO 080 aujf\")a): wé‘.ﬁbu)l w\j rK.AA)pH Jo LS .]a.~>u= 64,&....4‘ Jwt.:—v Jg..i
o Ol LS a1 e J=Is e sSae 5 slade s 503 Paulownia shantung s Paulownia fortunei €longata
L;J"S‘ﬁ cJ.AJ:e éL@M ] C,.WS\) r&ﬁ}@s%ﬂpH J"’“LSJ‘“""" J:...u\.:ﬂ 6ﬂ§c)‘.’u\ d}f}))écﬂis.]aﬁm

Figure 3. Osmatic potential of culture medium, pH dimension and when subculture culture media in
all three studied species Paulownia elongata, Paulownia fortunei and Paulownia shantung. The bar
and inverted diagrams inside the diagrams show the difference between the culture medium in the two
stages of measuring the osmotic potential after the pH of the culture medium and subculture. The red
dots indicate the scatter and the difference in the mean osmotic potential of each culture medium.
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Figure 4 - Chlorophyll and anthocyanin levels for Paulownia shantung in different media. Non-
common Latin letters on the median line of culture media indicate a significant difference between
different culture media. Red points are the difference in the mean dispersion of the culture media.
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Figure 5 - The relationship between linear regression of osmotic potential and the studied traits.
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Abstract

Paulownia is a fast-growing, industrial and ornamental tree with medicinal properties. The present
study was performed to investigate the osmotic potential of MS basal culture medium under the effect
of macronutrients and micronutrients. Also, the effect of osmotic potential on callus induction, somatic
embryo, regeneration, antioxidant activity and somaclonal variation were investigated. The present
experiment was carried out factorial in a completely randomized design with two factors, explants
(leaves and petioles) and eight types of culture media containing different combinations of culture
medium elements with different combinations of plant growth regulators (PGR). The results showed
that the highest level of callus induction, somatic embryogenesis and regeneration were observed in
media with one-half and one-quarter times the macronutrients of MS culture medium. Anthocyanin
activity, chlorophyll content, embryo number and osmotic potential increased with decreasing
macronutrients, especially nitrate sources in culture medium. However, callus growth rate and
somaclonal variation decreased. In culture medium, calluses and embryogenic calluses without burns,
transparent, regenerated seedlings were more vibrant and the most pigments were observed in the
leaves of seedlings. In complete MS media, callus induction, somatic embryo, osmotic potential,
anthocyanin, chlorophyll decreased. While callus growth rate and somaclonal variation increased.

Keywords: Anthocyanin, Callus induction, Somatic embryo, Somaclonal variation, Osmotic potential.

* Corresponding author Tel: +989126788738
79



