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Abstract 
 

Pollen germination of Malus pumila L., of the family Rosaceae was examined upto 48 weeks 
in a refrigerator (+4C), freezer (-20C, -30C) and freeze drier (-60C) using hanging drop technique 
in different concentration of sucrose and boric acid solution. Pollen stored at low temperature 
showed better germination percentage as compared to pollen stored at +4C and in fresh pollen. 
Freeze dried pollen (-60C) showed the highest germination percentage.  
 
Introduction 
 

Pollen storage is the efficient method to overcome barriers to hybridization between 
flowering plants at different times or growing in different regions. Various methods have 
been tried for successful storage of pollen of different taxa According to Amma & 
Kulkarn (1979) pollen grains of different plants require varying range of growth media 
like water, sugar solution, inorganic salts and vitamins for successful germination. Pollen 
stored at low temperature showed germination capacity better than pollen stored at high 
temperature (Stanley & Linskens 1974).  Previously, number of workers have studied the 
viability of stored pollen such as Barnabás & Rajki (1976) stored Zea mays L., pollen at 
−196°C in liquid nitrogen. Liu & Lanzhou (1984) determined the germination, respiration 
and fertility of Prunus persica and Malus pumila pollen during storage in some organic 
solvents.  Jain & Shivanna (1988) examined storage of pollen grains in organic solvents. 
Pinney & Polito (1990) reported germination of Olive pollen improved markedly in 
storage condition. Tyagi et al., (1992) studied the germination of Verticordia pollen at 
different temperature. Ganeshan & Alexander (1996) examined the storage of different 
fruit pollen for commercial fruit production. Pressman et al., (2002) studied the effect of 
heat stress on tomato pollen. Similarly, Khan & Perveen (2006a, b) studied the 
germination capacity of Abelmoschus esculentus L., and Solanum melongena L., pollen 
respectively. Perveen et al., (2007) also examined germination capacity of Carica papaya 
pollen at different temperature. Present studies were carried out to examine the storage 
condition and viability of Malus pumila. 
 
Materials and Methods 
 

During the peak of flowering period of Malus pumila pollen were collected in large 
quantity from cultivated fields and green house. Fresh pollen were systematically 
subjected to preliminary viability tests. Pollen culture media were prepared according to 
standard method of Brewbaker & Kwack (1963). Pollen tube equal to at least twice the 
diameter of pollen grains were counted at the time of germination. The viability of stored 
pollen was assessed in terms of germination percentage. The stored pollen were 
germinated in humidity chamber in different sucrose solution ranging from 20-70% to 
which10% boric acid was added. For light microscopy pollen grains were mounted in 
unstained glycerin jelly and observations were made with a Nikon type-2 microscope.  
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Table 1. Germination capacity of stored pollen of Malus pumilla  (Rosaceae) at different temperature 
and humidity conditions in sucrose and boric acid solutions. 

Weeks Germination 
% at +4°C 

% 
Solutions 

Germination 
% at - 20°C

% 
solutions

Germination 
% at -30°C 

% 
Solutions

Germination 
% at -60°C 

% 
Solutions 

4 56.10 30 68.00 50 76.00 40 75.50 30 

8 54.00 20 67.60 60 75.10 30 76.40 30 

12 52.30 30 65.10 30 73.20 30 74.20 40 

16 48.30 30 60.20 30 69.00 30 72.20 40 

20 39.5 0 30 57.40 30 65.00 30 71.20 40 

24 34.00 40 51.90 30 51.00 30 69.50 30 

28 30.70 20 43.70 30 47.00 40 69.50 30 

32 25.90 30 36.00 40 41.10 50 67.10 30 

36 20.00 30 30.60 30 35.50 30 64.30 30 

40 16.60 30 23.20 30 31.50 40 54.40 40 

44 11.00 30 20.20 30 27.00 40 65.60 40 

48 9.10 20 15.96 20 23.50 30 65.60 40 

 
Results and Discussions 
 

In the present investigation an attempt has been made to compare the efficiency of 
pollen storage in Malus pumila L. Pollen viability was examined up to 48 weeks in 
different storage conditions viz., refrigerator at (+4C), freezer (-20C-30C) and freeze 
drier (-60C).  Pollen grains at room temperature showed 60% germination in sugar 
solution. Germination period was 12 hours. Malus pumila pollen showed good 
germination up to 20 weeks especially in freezer (-30oC) and freeze dryer (-60oC), 
65.00% and 71.20 respectively. However, germination percentage at +4oC and –20oC was 
more or less similar (Table 1).  It was observed that the viability rate decreased slowly 
and after 48 weeks in freeze dryer 65.60% germination was observed. At –20oC and -
30oC pollen showed 15.96% and 23.50% germination after 48 weeks respectively, while 
the viability recorded 9.10% after 48 weeks at +4oC condition. It is widely acknowledged 
that temperature and relative humidity of stored environment are the two important 
factors that profoundly influence the viability of stored pollen (Figs. 1 & 2). 

According to Sanewski (1985) temperature had clear effect on pollen germination 
and showed the best results between 20°C and 30°C in Orchid pollen. Furthermore, he 
reported that the temperatures under 15°C and over 30°C reduced pollen germination and 
produced abnormal pollen tube development. Similar conditions also recorded in other 
species (Vasilakakis & Porlingis, 1985; Cohen et al., 1989). However, during the present 
study, pollen showed good results between 30°C, 60°C. The influence of temperature and 
its fluctuations on the pollen germination of different cultivars of apple and pear were 
examined by Deckers & Porreye (1984). Similarly, Aslantus & Pirlak (2002) also 
reported that germination capacity of strawberry pollen increased at low temperature. 
Dantas et al., (2005) examined the germination and development of pollen tube in apple. 
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Fig. 1. Germination capacity of stored pollen of Malus pumilla  (Rosaceae) at different temperature 
upto 48 weeks. 
 

 
 
Fig. 2. Malus pumila: Germinating pollen (LM). Storage after 20 weeks at -20C (x 40). 
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