Effect of ''Cropaid" - a natural plant antifreeze - on minimal temperature of germination of common bean (Phaseolus vulgaris L.) seeds
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INTRODUCION

          Common bean (Phaseolus vulgaris L.) has been one on the most important vegetable crops in Poland. In 2006, the total area of commercial bean domestic production was over 30,000 ha (Anonymous, 2006). It is a warm-season crop and therefore hardly tolerates both cold and freezing temperatures (Ivanov, 1961, Dickson, Boettger, 1984).

           Many methods have been developed to improve common bean seedlings and young plants' reaction to low temperatures (Hołubowicz, 1985, Silbernagel, 1986, Hołubowicz, Khan, 1989, Hołubowicz, Dickson, 1989). In terms of seeds, the critical germination temperatures has been considered 8 ºC (Kooistre, 1971). It has been proved that tolerance to seed germination at low temperatures and seedling growth in cold can be both increased when a proper selection method was used (Hołubowicz, 1985, Hołubowicz, Legutko, 1995).

            One of the methods to protect plants against low temperatures has been based on the idea of using an external compound (an antifreeze) to protect plants from low temperatures. Some of them were effective in fruit tree flower' protection against frosts (Basak, 2001, Hołubowicz et al., 2004). The compounds: Asahi SL, Tytanit and Help were also found effective to protect common bean seedlings from frosts in the field (Hołubowicz et al., 2005). 

 The main goal of the experiment was to find out if a newly developed biological compound can increase seed tolerance to low temperatures in soil and enables them to germinate at lower temperature. 
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MATERIALS AND METHODS

           In 2007, a preliminary experiment in the laboratory was carried out to find out if a newly developed antifreeze "Cropaid NPA" could increase French bean (Phaseolus vulgaris L.) seed tolerance to germinate at suboptimal temperatures. The idea was to use it in order to protect seeds from low temperature at the germination time. The research was done on two common bean cultivars ''Libra'' and ''Goldpantera''. They are both snap beans, with green and yellow pods, respectively, medium early, developed by Polish plant breeding and seed production companies "PlantiCo Gołębiew" and "Polan", used for amateur market and quite popular in Poland. The commercial seed samples of them were provided by a Polish seed company "W. Legutko". 

         At first, seeds were soaked for 12 hours in the distilled water (check) and 0.45% water solution of the compound "Cropaid NPA". Then, they were dried at room temperature for 2 days. Their tolerance to germination at low temperature was evaluated by germinating them in blotting paper rolls at 8oC following the routine International Seed Testing Association (ISTA) rules. The seeds were germinated in darkness, at 8ºC +/- 0.5, in the incubator Sanyo MIR - 253 using blotter paper moistened with distilled water. The rolls were placed in the plastic containers. After 9 days the rolls with seeds were unrolled and the seedlings were counted. Normal, healthy seeds with germs longer than 0.1 cm were counted. The received data was subjected to analysis of variance. The significant differences were calculating using the Duncan's test at ( = 0,05 level of significance.
        "Cropaid Natrural Plant Antifreeze" is a biological-chemical compound developed and registered in Turkey. It contains bacteria of Thiobacillus subspecies. ( T. Ferrooxidant, T. Thiooxidant, T. Thioparus) and over 50 mineral compounds. It has been reported to protect various agricultural and horticultural plants from frost damages and harms. According to its producer and distributor, it could be effectively used for both open filed and plastic covers crops (Anonymous, 2007).
RESAULTS AND DISCUSSION

           The carried out preliminary experiment proved that the effect of the compound "Cropiad NPA" on the germination capacity of the tested bean seeds at 8oC was different and depended on the cultivar (table). The treatment of the bean seed of the cultivar "Libra" did improve their tolerance to germinate at low temperature. They germinated 25 % better than the check seeds. All the seedlings germinated at lower temperature were classified as normal and healthy (Photo). The seeds of the other cultivar - Goldpantera - did not respond positively to the tested compound. 

Table 

Effect of soaking common bean seeds with the 0.45 % water solution of the compound ''Cropaid NPA'' on their germination (%) at 8ºC

	CULTIVARS
	CROPAID 


	CHECK



	LIBRA
	52
	52
	48
	40
	22
	24
	18
	22

	
	54
	38
	58
	40
	24
	20
	26
	24

	
	47.7 a *
	22.5 b

	GOLDPANTERA
	4
	8
	6
	12
	8
	6
	6
	4

	
	6
	12
	8
	8
	4
	6
	4
	8

	
	7.8 a 
	5.7 a


* means followed  in a line by the same letters are not significantly different at the ( = 0,05 level by Duncan' s range test
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Photo. The 9-day old seedlings of the French bean "Libra" preliminary soaked in 0.45 % "Cropaid NPA" (left with green tissues) and the check ones (untreated)
       Despite big research to find out effective way of protecting plants from low temperature damages, relatively little has been achieved. There is no one sure method to protect plants from frosts and chill damages. Although, various methods had been reported to improve plants cold tolerance, only few of them can be applied in practice. 

       The received data confirmed the earlier findings about positive effect of the compound "Cropaid NPA" on fruit trees frost damages (Anonymous, 2007). It is also in agreement with earlier findings concerning the use of other biological and chemical compounds to protect French bean seedlings from low temperature damages (Hołubowicz et al., 2005). However, further research in this area in the field is needed and will be essential to evaluate the importance of the tested compound for agricultural and horticultural practice.
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