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ABSTRACT 
The small scale cattle fattening investment is illustrate significant of the agribusiness sector 
of the economy with important economic income, social implications and poverty 
reduction. Cattle fatting for beef production have become an important business of the 
small In Iran. This study examined the profitability as well as operational economics 
efficiency of cattle fattening investment of Chaharmahal & Bakhtiari, Loresatan and 
kohgeloyeh & boyerahmad district. Data was obtained from 140 farmers, which were 
randomly sleeted using a multi-stage sampling procedure. Data were generated using a 
survey as well as direct observation (cost–route method). Economics analysis, adjective 
statistics as well as operational efficiency index used to resolution the data. Results showed 
that small-scale cattle farming is a part-time activity for most farmers in this district, and a 
way of saving money or investing in a form that is easily converted to cash when needed, 
although operational efficiency was not generally high among the entrepreneur. Based on 
these results, the study advised less efficient entrepreneur to adopt the practices of the 
efficient ones in order to make the enterprise more profitable.  
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INTRODUCTION 

 

 Potato (Solanum tuberosum L.) is one of the most important food crops in the world and is ranked fourth 

after rice, wheat and maize in terms of total production of fresh weight (Tadesse, 2000). Over 20 viruses may 

infect potatoes and hence meristem culture and tissue culture techniques have been adopted for virus elimination 

and maintenance and propagation of nuclear seed stocks, respectively (Bryan, 1988; Jones, 1988). Plant tissue 

culture techniques involve the growing and multiplication of totipotent cells, tissues and organs of plants on 

defined solid or liquid media comprising nutrients under an aseptic and controlled environment (George, 1978). 

Plant tissue culture has an important role in the production of agricultural or ornamental plants and in the 

manipulation of plants for improved agronomic performance (Farhachllah et al, 2002). For many years tissue 

culture has been applied to improve potato production by means of micro-propagation, Population pathogen free 

development, and germplasm conservation (Roca et al, 1978; 1979). Disease free and genetically uniform 

plantlets may be produced by meristem culture through tissue culture techniques (Hoque et al, 2007). 

Researchers reported that some viruses can decrease the yield by 40% lonely and in combination with other 

viruses the loss is 90%. In Iran many of the used tubers have virus infection, and a virus free field is rarely 

found. The meristem in the virus infection plants have a minimum concentration of virus or are virus free and 

the best control method for potato viruses is production of healthy plants from meristem culture (Espinoza et al, 

1992). Therefore production of virus free plantlets and mini-tubers is important.Meristem culture provides a 

reproducible and economically viable method for producing pathogen free plants. As meristem tips are free 

from viruses, elimation and generation of virus free plants are possible through meristem culture (Jha and 

Ghosh, 2005). The optimum size of meristem for meristem culture is ranging from 0.2 to 1 mm (meristematic 

dome without or with few leaves primordia) (Kong-Xiangsheng, 1998, Loebenstein et al, 2001, Danci et al, 

2011). The larger the size of the meristem cultured, the greater is the number of regenerated plant produced, thus 

the survival rate for potato meristems without leaf primordia is very low (Danci et al, 2011). The control of 

viruses, which cannot be sufficiently controlled by any physical or chemical agent, is demanded for successful 

production of potatoes for nutritional and seed purposes (shojaei et al, 2010). Ebadi et al, (2007) demonstrated 

that the best medium for meristem culture was MS containing 0.1 mgl
-1

 NAA + 0.25 mgl
-1

 GA3. Nagib et al, 

(2003) stated that the best media for meristem culture is the MS liquid containing 0.5 mgl
-1

 GA3 + 0.04 mgl
-1

 

KIN, and in subculture phase the larger number of stem, root and the larger stem length was achieved in MS 



829 

 

semi-solid, containing 0.5 mgl
-1

  IBA + 0.5 mgl
-1

 BA+0.5 mgl
-1

 GA3. Vanaei and coworkers (2008) showed that 

the best medium for meristem culture and in subculture phase was MS containing GA3 and KIN. Through 

several workers have reported the use of MS medium without hormones (Aburkhes et al, 1984; Rosell et 

al,1987; Gopal et al,1980) but the growth was slow and it took 12-16 weeks to grow 3-5cm high shoots 

(saljooghianpour et al,2010). Other results indicated that the best medium for subculture is MS without any 

growth regulators (Pajohandeh 2001). Some others showed that the GA3 growth regulator has a major role in 

culture of plantlets that was achieved with the meristem culture method (Goodwin et al, 1980, Hoque et al, 

1996, Sarker & Mustafa 2002). Improvement has been made possible by addition of growth regulators to the 

medium. Gas stimulated development of nodal cutting on MS but at high concentration it produce narrow and 

elongated shoot (Novak et al,1980) depending on genotypes. Longest main shoot and highest node numbers are 

reported to be obtained in medium containing NAA and BAP (Yousef et al,1997). Pennazio and Vecchiate 

(1976) used MS medium supplemented with GA3 and NAA for proliferating meristem tip. The main aim of this 

study was to see the effect of different hormonal concentrations of GA3 with MS medium on meristem culture in 

the Agria commercial cultivar of potato.  

 

MATERIALS AND METHODS 

 

 Potato tubers of Agria commercial cultivar provided by the Potato, Onion and Irrigated Legumes 

Department of Seed and Plant Improvement Institute and were planted in the greenhouse of Agricultural 

Biotechnology Research Institute in Iran. For obtaining sprouts, the tubers were cut into pieces; these pieces 

were dipped in a solution of 0.1% Bavistin, for 2-3 minutes and sown in sand filled plastic pots. Young shoots 

were cut and transferred to Tissue Culture Laboratory of Agricultural Biotechnology Research Institute. 

Meristem tissue, 0.2–0.5 mm in size, was cut from apical or lateral buds of green plants that passed through 

thermotherapy treatment 25-30  days for 16 h at 37–39oC and 8 h at 33–35oC. 

 Meristems isolated from tuber sprouts were sterilized by immersion for several seconds in 70% ethanol 

followed by immersion in mercuric chloride 0.1% for 2 minutes and rinsed 5 times with sterile, distilled water. 

The tip and sub-tending leaf primordia were removed with scalpel and needle. Afterwards apical and axillary 

meristems were cultured in test tubes on the M-bridge containing MS liquid media (Murashige and Skoog, 

1962) containing 0, 0.25, 0.5, 0.75 and 1 mgl
-1

 GA3(Figure 1). Samples were subcultured every three weeks on 

the same medium for plantlet production. The experimental design was completely randomized design with 6 

replications, later we put the test tubes in the growth chamber with 21°C temperature and a light period of 16 

hours (3500-4500 Lux) and 8 hours darkness period. nine weeks after cultivation (three time sub culture), 

characters such as shoot fresh weight, shoot dry weight, root fresh weight, root dry weight, shoot length, number 

of nodes and root length were measured. 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Meristems cultured in test tubes on the M-bridge containing MS medium. 

 

RESULTS AND DISCUSSION 

 
 The methodology employed in this study allows a comparison between the potato meristems growth on the 
GA3 different levels (Figure 2). In nine - towel weeks after culturing, the study of analysis of variance 
(ANOVA) test for GA3 different levels in meristem culture showed that different hormonal treats had a 
significant effect on potato meristems growth. Growth of meristems on media indicated that all the studied 
characters had significant difference at P < 0.01 for GA3 different levels. These characters showed different 
responses on different GA3levels (Table 1). The study of means comparisons of shoot fresh weight, shoot dry 
weight, root fresh weight, root dry weight, shoot height, number of nods and root length, in sub culture phase 
observed that treatments had different effects on the evaluated characters, but it was considerably noticeable that 
growth in control treatment (0 mgl

-1
 GA3) was very slow, and resulting plants in MS medium containing 1 mgl

-

1
GA3were better (Table 2). 

Table 1: Variance analysis measured growth characters for GA3 levels in MS medium. 

traits GA3 levels 
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shoot fresh weight 9.7215 

root fresh weight 7.6054 

shoot dry weight 6.2104 

root dry weight 4.8675 

shoot length 14.1073 

root length 10.230 

number of nodes 7.3451 

 
Table 2: Means comparison of GA3 levels for measured growth characters using Duncan’s test at P < 0.01. 

GA3 levels 
(mgl-1) 

shoot fresh 
weight 

root fresh 
weight 

shoot dry 
weight 

root dry 
weight 

shoot length root length 
number of 

nodes 

0 A A A A A A A 

0.25 B B B B B AB B 

0.5 BC B B B BC B B 

0.75 BC B BC B C BC B 

1 C C C C D C B 

 

 Results indicated that all measured characters were positively affected by GA3levels and control plantlets 

decreased in all measured characters over time in all samples.At the MS medium containing 0.75 and 1 mgl
-1

 

GA3, growth of potato plantlets almost were equal. The range of the growth of the plantlets was positively 

correlated to the GA3 levels. By increasing GA3 levels, growth was increased in all samples.So, shoot fresh 

weight, shoot dry weight, root fresh weight, root dry weight and root length were also increased in all 

samples.Additionallythe nodes number statistically correlated with stem length. 

 Usage of plant growth regulators was essential in potato meristem culture. GA3has a major effect on 

meristem culture and meristem growth in all samples. The larger growth was achieved in presence of high 

density of GA3single. Also study showed that when we didn’t use GA3, meristem growth decreased. GA3caused 

stem length and meristem growth. It was mentioned that all researchers presented the necessity of GA3in high 

density which our results confirmed. But our results presented some difference with Nagib’s results and with the 

results of Ebadi et al, (2007). Also our results were in accordance with the results of (shojaei et al, 2010 and 

Vanaei et al, 2008). The observed differences were due to differences in studied hormonal concentrations. Also 

results showed that GA3regulator is suitable for virus free plantlets. It is well known that the multiplication and 

the growth of plantlets under in vitro condition varied with media composition (Hussey and Stacey, 1981; Miller 

et al, 1985; Mumtaz and Quraishi, 1989).Different concentrations and almost different results were obtained of 

other researchers due to the fact that in vitro culture response is genotype as the virus eradication or virus 

infection is also genotype. Virus-free rate depends very significantly from that meristem size on regeneration, 

the highest percentage of plants free of viruses were obtained from meristems with the smallest size of which 

were free of viruses and regenerated plants without applying thermotherapy or chemotherapy (Danci O et al, 

2011).Different concentrations of GA3with MS medium influenced in vitro shoot regeneration from meristem 

tip culture. Shoot height in MS medium with 1 mg/l GA3showed best result for improving all the parameters of 

the study and showed better result in comparison to MS medium without GA3. The MS medium without 

GA3responded the least mean Shoot height and number of nodes. High concentration of GA3with MS medium 

showed good development of complete plantlets from meristem tips.This could be attributed to the fact that 

lower concentration of GA3inhibit root and shoot growth. High level GA3was found to be the most effective in 

increasing shoot length. These observations are in agreement with those of Goodwin et al, (1980), Hoque et al. 

(1996a), Mila (1991) and Novak and Zadina (1987) in different potato varieties. 

 Our study indicated that the best medium for primary establishment of meristem for Agria was MS medium 

containing 0.5 mgl
-1

, the best media for subculture of plantlets of Agria was liquid MS medium containing 1 

mgl
-1

 GA3. 

 

 
 

Fig. 2: plantlets produced of Meristems on MS medium. 

 

REFERENCES 
 



831 

 

Aburkhes, M., N. Fahmi, A. Benhemida, M. Nafali and A. Zeiglem, 1984. Virus free potatoes by tissue 

culture in Libya. Acta horticulture, 289: 77-79. 

Bryan, J.E., 1988. Implementation of rapid multiplication and tissue culture methods in Third World 

Countries. Am. Potato J., 65: 199-207. 

Danci O., A. Baciu, M. Danci, 2011. Potato (Solanum tuberosum L.) regeneration using the technique of 

meristem tip culture, Journal of Horticulture, Forestry and Biotechnology, 15(4): 175-178.  

Ebadi, M., A. Iranbakhsh, G. Bakhshi-Khaniki, 2007. Shoot micriopropagation and microtuberization in 

potato (Solanumtuberosum L.) by the semi-continues bioreactor. Pakistan Journal of Biological Sciences, 10(6): 

861-867. 

Espinoza, N., R. Lizarraga, C. Siguenas, F. Buitron, J. Bryan, J.H. Dodds, 1992. Tissue culture, 

micropropagation, conservation and export of potato germplasm. CIP Research Guide, 1-16. 

Farhatulla,h R., M. Raziuddin, 2002. In vitro Effect of Salt on the Vigor of Potato (Solanum tuberosm L.) 

Plantlets. Biotechnol, 1(2-4): 73-77. 

George, R., 1978. Vegetable Production in Iran. World Crops, Sept./ Oct. pp: 208-209. 

Goodwin, P.B., Y.C. Kim and T. Andisarwanto, 1980. Propagation of potato by shoot tip culture. Potato 

Res., 23: 9-18. 

Gopal, J., J.L. Minocha and H.S. Dhaliwal,  1980. Microtuberization in potato (Solanum tuberosum L.). Plt. 

Cell. Rep., 17: 794-798. 

Hoque, A., M.A. Hossain, Bhuiyan, M. Hossain and S.M. Begum, 2007. Alu utpadone tissue culture 

projukti babohar (In bengali). Tuber Crop Research Centre. BARI. Gazipur, 11. 

Hoque, M.I., M.A. Islam, R.H. Sarker and A.S. Islam, 1996a. In vitro microtuber formation in potato 

(Solanum tuberosum L.). In: Plant Tissue Culture (Ed. A.S. Islam), Oxford & IBH Publ. Co., Calcutta/ New 

Dehli, 221-228. 

Hussey, G. and N.J. Stacey, 1981. In vitro propagation of potato (Solanumtuberosum L.) Ann. Bot, 48: 787-

796. 

Jones, E.D.,  1988. A current assessment of in vitro culture and other rapid multiplication methods in North 

America and Europe. Am. Potato J., 65: 209-220. 

Kong-Xiangsheng, 1998. Studies on apical meristem culture and rapid propagation techniques for sweet 

potatoes. Acta-Agriculturae- Universitatis-Henanensis, 2: 133-137.  

Loebenstein, G., P.H. Berger, A.A. Brunt, R.H. Lawson, 2001. Virus and Virus-like diseases of potatoes 

and production of seed-potatoes. Kluwer Academic Publishers. Dordrecht, Olanda.  

Mila, N.B., 1991. Optimization of in vitro microtuber formation in potato (Solanum tuberosum L.). M. Sc. 

Thesis. Plant Breeding and Tissue Culture Lab. Department of Botany, University of Dhaka. 

Miller, R.R., L. Amirouche, T. Stuchbury and S. Mathews, 1985. The use of plant growth regulators in 

micropropagation of slow growing potato cultivars. Potato Research, 28: 479-486. 

Mumtaz, N. and A. Quraishi, 1989. In vitro performance of selected potato cultivars. Sorbad J. of Agric.,  

363-367. 

Murashige, T. and F. Skoog, 1962. A revised medium for rapid growth and bio assay with tobacco tissue 

cultures. Physiol. Plantarum, 15: 473-497. 

Nagib, A., M.F. Hossain, M.M. Alam, R. Islam, R.S. Sultana, 2003. Virus free potato tuber seed production 

trough meristem culture in tropical Asia. Asian Journal of Plant Sciences, 2(8): 616-622. 

Novak, F.J. and J. Zadina, 1987. In vitro micropropagation of potato progress in Czechoslovkia. In: 

Biotechnology in Agriculture and Forestry, 3: potato, Bajaj YPS (Eds.). 

Novak, F.J., J. J. Zadina, V. Horockava and I. Maskova, 1980. The effect of growth regulators on meristem 

tip development and in vitro multiplication of Solanum tuberosum L. plants. Potato Research, 23: 155-166. 

Pajouhandeh, M., 2001. Creation of in vitro virus free potato germplasm bank. M.Sc. Thesis, Tarbiat 

Modares University,Iran. 

Pennazio, S. and M. Vecchiati, 1976. Effect of naphthalene acetic acid on meristem tips development. 

Potato Research, 19(3): 232-234. 

Roca, W.M., N. Espinoza, M. Roca and J.E. Bryan, 1978. A tissue culture method for the rapid propagation 

of potatoes. Amer. Potato Journal, 56: 691-701. 

Roca, W.M., J.E. Bryan and M. Roca, 1979. Tissue culture for the international transfer of potato genetic 

resources, Amer, Potato Jounral, 56: 691-701. 

Rosell, G.F.,  G. De Bestoldi and R. Tizio, 1987. In vitro mass tuberization as a contribution to potato micro 

propagation. Potato Research, 30(1): 111-116. 

Saljooghian Pour, M., M. Omidi, I. Majidi, D. Davoodi and P. Ahmadian Tehrani, 2010. In-vitro plantlet 

propagation and microtuberization of meristem culture in some of wild and commercial potato cultivars as 

affected by NaCl. African Journalof Agricultural Research, 5(4): 268–74. 

Sarker, R.H., B.M. Mustafa, 2002. Regeneration and agrobacterium-mediated genetic transformation of tow 

indigenous potato varieties of Bangladesh. Plant Tissue Culture, 12: 69-77. 



832 

 

Tadesse, M., 2000. Manipulating the physiological quality of in vitro plantlets and transplants of potato. 

Ph.D. Thesis, Wageningen University, the Netherlands. 

Vanaei, H., D. Kahrizi, M. Chaichi, G. Shabani, K. Zarafshani, 2008. Effect of Genotype, Substrate 

Combination and Pot Size on Minituber Yield in Potato (Solanum tuberosum L.). American- Eurasian Journal of 

Agricultural and Environmental Sciences, 3(6): 818-821. 

Yousef, A.R., M.A. Suwwan, A.M. Musa and H.A. Abu-Qaoud, 1997. In vitro culture and 

microtuberization of spunta potato (Solanum tuberosum L.). Dirasat Agri. Sci., 24: 173-181. 


