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Abstract: Germplasm management is one of the best methods of conserving wildlife species for future use 

and to protect extinction of wildlife resources such as trees, animals and plants. The use of cryopreservation 

has been noted as one of the best options because all resources kept under this method can be used after 

many years without any problem. Many countries have opted this method compared to keeping of live plant 

and animals. The only major challenge faced in the use cryopreservation is the effect of climatic changes and 

mutations which may take place and affect the resources. Some Germplasm resources such as seeds have life 

span and after that time they may fail to germinate or fail germinate but fail to suit to the climatic conditions 

due to climate change which causes mutation from live genetic resources. There is need to come up with a 

viable option of way of making cryo preserved resources suit the climatic conditions after climate change. 

 

Keywords: Effectiveness, Cryopreservation, Germplasm, Genetic Resources. 

 

REFERENCES 

[1]. Bajaj YPS (1995) Cryopreservation of plant cell, tissue and organ culture for the conservation of germplasm 

and biodiversity. In: Bajaj YPS (ed) Biotechnology in agriculture and forestry cryopreservation of plant 

germplasm I, New York, Springer- Verlage, pp. 3-18. 

[2]. Benson EE (1999) Cryopreservation. in E.E. Benson, (ed.), Plant Conservation Biotechnology. London, 

England, Taylor& Francis pp 83- 95.  

[3]. Engelmann F (2004) Plant cryopreservation: progress and prospects. In Vitro Cellular & Developmental 

Biology – Plant 40(5): 427-433. 

[4]. Wang QC, Marassi M, Li P, Gafny R, Sela I, et al. (2003) Elimination of grapevine virus A (GVA) by 

cryopreservation of in vitro grown shoot tips of Vitis vinifera L Plant Sci 165(2): 321-327.  

[5]. Helliot B, Panis B, PouMay Y, Swennen R, Lepoivre P, et al. (2002) Cryopreservation for the elimination of 

cucumber mosaic and banana streak viruses from banana (Musa spp.) Plant Cell Reports 20(12): 1117-1122.  

[6]. Gordon-Kamm WJ, Spencer TM, Mangano ML, Adams TR, Daines RJ, et al. (1990) Transformation of maize 

cells and regeneration of fertile transgenic plants. Plant Cell 2(7): 603-618.  

[7]. Sakai A (2000) Development of cryopreservation techniques. In F. Engelmann & H. Takagi, edts, 

Cryopreservation of tropical plant germplasm. International Plant Genetic Resources Institute, Rome, pp. 1-7.  

[8]. Ramon M, Geuns J, Swennen R, Panis B (2002) Polyamines and fatty acids in sucrose precultured banana 

meristems and correlation with survival rate after cryopreservation. Cryo Letters 23(6): 345-352.  

[9]. Carpentier S, Witters E, Laukens K, Deckers P, Swennen R, et al. (2005) Preparation of protein extract from 

recalcitrant plant tissues: an evaluation of different methods for two-dimensional gel electrophoresis analysis. 

Proteomics 5(10): 2497–2507.  

[10]. Berjak P, Walker M, Mycock DJ, Wesley Smith J, Watt P, Pammenter NW (2000) Cryopreservation of 

recalcitrant zygotic embryos. In F. Engelmann & H. Takagi, edts Cryopreservation of tropical plant germplasm. 

Rome, International Plant Genetic Resources Institute. pp. 140-155.  

[11]. Wu Y, Huang X, Xiao J, Li X, Zhou M, Engelmann F (2003) Cryopreservation of mango (Mangifera indica 

L.) embryogenic cultures. CryoLetters 24(5): 303-314.  

[12]. Fabre J, Dereuddre J (1990) Encapsulation-dehydration: a new approach to cryopreservation of Solanum shoots 

tips. CryoLetters 11(6): 413-426.  



IJARSCT 
 ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

  

 Volume 2, Issue 9, June 2022 
 

Copyright to IJARSCT                  DOI: 10.48175/IJARSCT-5322 198 
www.ijarsct.co.in 

Impact Factor: 6.252 

[13]. Langis R, Schnabel B, Earle ED, Steponkus PL (1989) Cryopreservation of Brassica campestris L. cell 

suspensions by vitrification. CryoLetters, 10(6): 421-428.  

[14]. Uragami A, Sakai A, Nagai M, Takahashi T (1989) Survival of cultured cells and somatic embryos of 

Asparagus officinalis L cryopreserved by vitrification. Plant Cell Rep 8(7): 418-421.  

[15]. Sakai A, Kobayashi S, Oiyama I (1990) Cryopreservation of nucellar cells of navel orange (Citrus sinensis 

Osb. var. brasiliensis Tanaka) by vitrification. Plant Cell Rep 9(1): 30-33.  

[16]. Elleuch H, Gazeau C, David H, David A (1998) Cryopreservation does not affect the expression of a foreign 

sam gene in transgenic Papaver somniferum cells. Plant Cell Reports 18(1-2): 94-98.  

[17]. Wang ZY, Legris G, Nagel J, Potrykus I, Spangenberg G (1994) Cryopreservation of embryogenic cell 

suspensions in Festuca and Lolium species. Plant Science 103(1): 93-106.  

[18]. Jain S, Jain RK, Wu R (1996) A simple and efficient procedure for conservation of embryogenic cells of 

aromatic Indica rice varieties. Plant Cell Rep 15(9): 712-717.  

[19]. Panis B, Strosse H, Remy S, Sági L, Swennen R (2004) Cryopreservation of banana tissues: support for 

germplasm conservation and banana improvement. In S.M. Jain & R. Swennen, eds. Banana improvement: 

cellular, molecular biology, and induced mutations. Enfield, Science Publishers USA, pp. 13-21.  

[20]. Towill LE (1985) Low temperature and freeze-vacuum-drying preservation of pollen. In K.K. Kartha, ed. 

Cryopreservation of plant cells and organs. Boca Raton, Florida, CRC Press. pp. 171–198.  

[21]. Towill LE, Waters C (2000) Cryopreservation of pollen In F. Engelmann& H Takagi, edts. Cryopreservation 

of Tropical Plant Germplasm. Rome, International Plant Genetic Resources Institute pp. 115–129.  

[22]. Turner SR, Senaratna T, Bunn E, Tan B, Dixon KW, et al. (2001) Cryopreservation of shoot tips from six 

endangered Australian species using a modified vitrification protocol. Annals of Botany 87(3): 371- 378. 

[23]. Panis B, Piette B, Swennen R (2005) Droplet vitrification of apical meristems: a cryopreservation protocol 

applicable to all Musaceae. Plant Science 168(1): 45-55.  

[24]. Roca W, Debouck D, Escobar R, Mafla G (2000) Cryopreservation and cassava germplasm conservation at 

CIAT. In F. Engelmann & H. Takagi, eds. Cryopreservation of tropical plant germplasm. International Plant 

Genetic Resources Institute, Rome, pp. 273-279.  

[25]. Gass T, Tobutt KR, Zanetto A (1996) Report of the Working Group on Prunus. Fifth meeting. Rome, 

International Plant Genetic Resources Institute pp 1-70.  

[26]. Niino T (2000) Cryopreservation of deciduous fruits and mulberry trees. In M.K. Razdan and E.C. Cocking, 

edtn. Conservation of plant genetic resources in vitro. Enfield, USA, Science Pub. Inc pp 195-223.  

[27]. Carpentier S, Witters E, Laukens K, Deckers P, Swennen R, et al. (2005) Preparation of protein extract from 

recalcitrant plant tissues: an evaluation of different methods for two-dimensional gel electrophoresis analysis. 

Proteomics 5(10): 2497-2507.  

[28]. Niino T, Sakai A, Yakuwa H, Nojiri K (1992) Cryopresevation of in vitrogrown shoot tips of apple and pear 

by vitrification. Plant Cell, Tissue and Organ Culture 28(3): 261-266.  

[29]. Panis B, Totté N, Van Nimmen K, Withers LA, Swennen R (1996) Cryopreservation of banana (Musa spp.) 

meristem cultures after preculture on sucrose. Plant Science 121(1): 95-106. 

[30]. Pence VC 1995. Cryopreservation of recalcitrant seeds. In Y.P.S. Bajaj, ed. Cryopreservation of plant 

germplasm I. Biotechnology in agriculture and forestry, Berlin Heidelberg, Germany, Springer, pp. 29-50.  

[31]. Hirai D, Sakai A, (1999) Cryopreservation of in vitro-grown axillary shoot-tip meristems of mint (Mentha 

spicata L.) by encapsulation vitrification. Plant Cell Reports19(2): 150-155. 

[32]. Kim HH, Cho EG, Baek HJ, Kim CY, Keller ERJ, Engelmann F (2004) Cryopreservation of garlic shoot tips 

by vitrification: effects of dehydration, rewarming, unloading and regrowth conditions. Cryo Letters 25(1): 59-

70. 

[33]. Sakai A (1960) Survival of the twigs of woody plants at -196 °C. Nature, 185: 393–394.  

[34]. Uragami A., Sakai A. and Nagai M. 1990. Cryopreservation of dried axillary buds from plantlets of Asparagus 

officinalis L. grown in vitro. Plant Cell Rep 9: 328–331. 

 


