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ABSTRACT

Nitric oxide (NO) has been found as an important growth regulator and posses much attention in different aspects of
science, including medicine, biochemistry, physiology and genetics. NO enhances hormonal effects through
cytokinen signal transduction in vitro. The stimulation effect of sodium nitroprusside (SNP) is by releasing NO
during in vitro culture. In this experiment, the effect of NO on Gerbera micropropagation has been studied based on
completely randomized design. Leaf explants were cultured on modified MS, containing 0.5 mg/L 2,4-D and
different concentrations of SNP (0, 20, 40, 60, 80, uM). In the second experiment, proliferation of shoot was studied
on MS containing 0.5 mg/l BAP+0.1mg IAA and different concentrations of SNP (0, 20, 40 and 60 pM). Then, the
regenerated shoots were transferred to modified MS with 0.1mg IAA and different levels of SNP (0, 10, 20 and 30
uM). The results showed that the maximum amount of leaf callus formation and stimulation were observed in 60 uM
treatment. There was a significant difference between different concentration of NO and control. The highest
proliferation of shoots and plant weight were obtained in medium containing 20 uM SNP compared with the medium
without SNP. Sodium nitroprusside increased root diameter along with root weight.
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Table 1. ANOVA for experimental different concentrations of sodium nitroprusside on leaf callus induction

Mean squares

Source of variation df Cllus fresh weight Callus induction percentage
Sodium nitroprusside 3 0.37 4528.07"
Error 15 0.18 314.84
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*, **: Significantly differences on 5% and 1% probability level, respictevely.
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Figure 1. The effect of different concentrations of SNP callus weight of leaf
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Figure 2. The effect of different concentrations of SNP on ratio percentage to weight callus
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Table 2. ANOVA test for effect different concentrations of sodium nitroprusside on multiple shoot formation

Mean squares

Source of variation df Multiplication rate Shoot heigh (cm) Shoot weight (g) Number of leaves / shoot
Sodium nitroprusside 3 132.229" 0.049"™ 8.621" 84.563"
Error 12 0.896 0.149 3.313
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ns, *, **: Non-significant differences and significantly differences on 5% and 1% probability level, respictevely.
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Table 3. ANOVA for different concentrations of sodium nitroprusside on root formation from regenerated shoots

Df

Mean squares

Source of variation

Root weight (g) Root length
Treatment 3 4.65 0.069™
Error 13 0.04 0.057
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*, **: Significantly differences on 5% and 1% probability level, respictevely.
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Figure 3. The effect of different concentrations of SNP on proliferation of shoots
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Figure 4. The effect of different concentrations of SNP on proliferation of seedling weight

20

40 60

SNP (M)
O)L&L.f: sj).g )Lo.w » SNP aliso ‘_ngbgAlaJ.c ale )_,\ A Ls.w
Figure 5. The effect of different concentrations of SNP on the number of leaves shoots



YV w5 5 @bl 50 wlug g s w9 )5 Sl (o) 0 10 Ken 5 (conal ]

d
b
C
| I
0 10 20 30

SNP (Mg/L)
Aoy 59 2 SNP Gl slaclale 512 S
Figure 6. The effect of different concentrations of SNP on root weight

Root wiehgt (g)

= T L A =
|

SNP Ygog,50 £+ 0 Jol> glaay V JSo
Figure 7. Callus obtained in 60uM SNP

SNP Voeg o A j0 ol sloasy A S
Figure 8. Callus obtained in 80pM SNP

SNP Yg09,80 Vo Juol> slovary A S
Figure 9. Callus obtained in 20puM SNP



VWAD oylies) oF 55l FY 5,58 el Ll psle SYA

SNP Vo950 Fr )0 0uis9lp dnals ) - IS
Figure 10. Seedling proliferation on 40 uM SNP

SNP )szji:ao 7 )O o)Lw..ﬁL:b 6)5—‘)2. AR Jg.w
Figure 11. Shoot proliferation on 60 uM SNP

SNP V504,50 ¥ 0 atibuds, sloady, \Y S
Figure 12. developed roots on 20 pM SNP

=
|

SNP ¥509,500 Vv 0 aidbods, sloads, Y o
Figure 13. developed roots on 10 pM SNP



7ra w1205 I8 63b33ln) 50 wlegng i mads 3 )5 ST (o) 10 S0n g (ool ol

SNP Ygog,Se Ve yo asbios, slaais, N F o
Figure 14. developed roots on 30 uM SNP

SNP Yaoq,50e ¥ o atsbos, sloass, VO o
Figure 15. developed roots on 30 pM SNP

aals jled jo asbod, gleasy, VP S
Figure 16. developed roots on control treatment

aald jled jo adlod, gleas,, \Y S
Figure 17. developed roots on control treatment



VWAD (liee oF 85l (FY 850 o))l SLEL pole $¥-

skl 3 bl s o b 5 wleg s
oolaiwl wisS laxs jo ol goaisS o sl

Omzmed il oo Llo 1) 3 goladl amgr ol
ol Sy die) yo Sldlas d9d o0 droy
oS b 2l Jls lacdale L oools
Sy Sy 0aiS pedais W86 Laee fizres g W)

=

S8

S5 S A
eSS Glasar wlegy g made oplS
L S Lo ,0 BAP L olyan NO ouisSol;]
Wy ghoanS e lan b glackle §1 il
Oeizen g ol ol 1y o lusly slaws 0 Slee
)5 255 Copm 5 @hdlS Sz Fhe (55

prde 009 S Uyl 4 4z b rizmen 2l

REFERENCES

1.

Agampodi, V. A. & Jayawardena, B. (2009). Effect of coconut (Cocos nucifera L.) water extracts on
adventitious root development in vegetative propagation of Dracaena purplecompacta L. Acta
Physiologiae Plantarum, 31, 279-284.

2. Askari, N., Fotouhi, R. & Moini, A. (2005). In vitro plantlet production of two cultivares Gerbera from
young capitulums. Iranian Journal of Horticultural science and Technology, 6(4), 203-214. (in Farsi)

3. Beligni, M. V. & Lamattina, L. (2000). Nitric oxide stimulates seed germination and de-etiolation,
and inhibits hypocotyl elongation, three light-inducible responses in plants. Planta, 210, 215-22.

4. Constantinovici, D. & Sandu, C. (1995). Studies on the regenerative capacity of different Gerbera
explants for effective in vitro multiplication. Cercetari Agronomice in Molecular Dova, 28, 149-152.

5. Han, X,, Yang, H., Duan, K., Zhang, X., Zhao, H., You, S. & Jiang, Q. (2009). Sodium nitroprusside
promotes multiplication and regeneration of Malus hupehensis in vitro plantlets. Plant Cell, Tissue &
Organ Culture, 96, 29-34.

6. Kalra, C. & Babbar, S. B. (2010). Nitric oxide promotes in vitro organogenesis in Linum
usitatissimum L. Plant Cell, Tissue & Organ Cultuer, 103, 353-359.

7. Kopyra, M. & Gwozdz, W. A. (2004). The role of nitric oxide in plant growth regulation and
responses to abiotic stresses. Acta Physiologiae Plantarum, 26, 459-472.

8. Laskowski, M. J., Williams, M. E., Nusbaum, H. C. & Sussex, |. M. (1995). Formation of lateral root
meristems is a two-stage process. Development, 121, 3303-3310.

9. Leshem, Y. A. Y., Wills,R. B. & Ku, V. V. (1998). Evidence for the function of the free radical gas
nitric oxide (NO) as an endogenous maturation and senescence regulating factor in higher plants.
Plant Physiology and Biochemistry, 36- 825-833.

10. Manai, J., Kalai, T., Gouia, H. & Corpas, F. (2014). Exogenous nitric oxide (NO) ameliorates
salinity-induced oxidative stress in tomato (Solanum lycopersicum) plants. Journal of soil science
and plant nutrition, 14, 433-446

11. Tan, C. B., Chin, C. F. & Alderson, P. (2013). Effects of sodium nitroprusside on shoot
multiplication and regeneration of Vanilla planifolia Andrews. In vitro Cellular & Developmental
Biology-Plant, 49, 626-630.

12. Thomas, T. D. (2008). The role of activated charcoal in plant tissue culture. Biotechnology Advances,
26, 618-631.

13. Tun, N. N., Holk, A. & Scherer, G. F. (2001). Rapid increase of NO release in plant cell cultures
induced by cytokinin. FEBS letters, 509, 174-176.

14. Van son, N. G. U. Y. E. N. (2007). Response of Gerbera (Gerbera jamesonii bolus) varieties to
micropropogatio. Ph. D. thesis, University of Agricultural Sciences, UAS, Dharwad.

15. Xu, J, Yin, H., Wang, W., Mi, Q. & Liu, X. (2009). Effects of sodium nitroprusside on callus
induction and shoot regeneration in micropropagated Dioscorea opposita. Plant Growth Regulation ,
59, 279-285.

16.

Zottini, M., Formentin, E., Scattolin, M., Carimi, F., Lo Schiavo, F. & Terzi, M. (2002). Nitric oxide
affects plant mitochondrial functionality in vivo. FEBS letters, 515, 75-78.


http://link.springer.com/journal/10725

