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Effects of shading on root and shoot development of melon (Cucubrita pepo) transplants in conventional and organic float system nurseries
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Abstract

Float system is a common technique of tobacco and vegetables transplant production. We evaluated the shade effect on the roots and shoots development for two float systems surgeries (CV:conventional and ORG:organic) on melon transplants. The shade had differently influenced the development of the roots and shoots of the two float systems surgeries. Roots fresh weight and surface was significant higher under shade for organic transplants and significant lower under shade for conventional transplants. Hence, shoots fresh weight and surface was significant higher under shade for organic as well as conventional transplants. Because of the described differences in roots development, the transplants which were produced in the organic float system nursery had better quality under shade in contrast to those produced in conventional float system nursery which had better quality under light. The quality of transplants is related to their behaviour during the transplanting process, their resistance to the transplanting stress and their survival in the field.
Introduction
Conventional melon seedling production can be labour intensive. The float system may be a less labour-intensive alternative. Float system technology is used widely to produce tobacco transplants in greenhouse, but it is scarcely used for horticulture crops. Potential advantages may include lower production costs, more efficient use of water and nutrients, reduced foliar and root disease levels and elimination of nutrient leaching to groundwater below the greenhouse. However, if nutrient levels are not carefully managed, seedling can grow in very little time, resulting to tall, leggy and low quality transplants (Leal, 2001; Rideout and Overstreet, 2003).
Materials and methods
The experiments were conducted at the greenhouse of a Tobacco Research Station in West Greece, (Lat: 38o36΄, Long: 21o21΄, alt: 24m). Each experiment was set up according to a split-plot design, and two basins (dimension 110x90 cm and capacity 200 lt) at each one of the three replications were used. 
Four polystyrene float trays consisted of 198 cells each (17 cm3 volume cell) were placed inside each basin. Each cell was filled with substrate mixture (peat: perlite, 1:1) and sown with melon seed, Cucubrita pepo vs galia F1. In order to create shade, special curtain used, which allowed only 30% of light to get through. This curtain covered two of the four trays.      

The first basin was managed by means of the conventional (common) technique (CV); with water-soluble fertilization, 150 g of Fytosrpint (19-19-19) by Fytothepriki Co. and two fungicides, 10 ml Previcur (i.e. propamocarb) by Bayer Crop Science and 10 gr Derosal (i.e. carbedazim) by Syngenta. 

The second basin (ORG), followed the EU organic guidelines; with organic water-soluble fertilizer, 100 ml Fish–Fert (2-4-0.5, and other trace elements) by Humofert Co. and 10 ml by Trichomic (Trichoderma sp.) by Trichodex-Spain Co.
The estimation of LSD for means comparisons was accomplished by using the statistical program “SPSS”.
Results and Discussion
The Leaves Surface (L.S.) and Fresh Weight of Shoots (F.W.S.) had a different direction in the experiment. The shade influenced L.S. of organic and conventional transplants the same and they were significant higher than those in light. The same had been noticed in the values of F.W.S. (Table 1).

On the other hand the values of Fresh Weight Root (F.W.R) and Root Surface (R.S.) of the ORG were smaller where the shade was significantly higher than those in light. In the CT basins the values of R.S. was significant lower than those in light (Table 1).

Table 1: Effects of the shade in two float systems (CV and ORG) on plant parameters of melon. (LSD values (p<0.05) are also shown).
	
	R.S. (mm2.plant-1)
	L.S. (mm2.plant-1)

	
	CV
	ORG
	LSD5%
	CV
	ORG
	LSD5%

	shade
	864.85
	735.5
	45.32
	5298.85
	1846.55
	1232

	light
	1126.033
	625.55
	27.44
	4964.2
	1559.57
	1651

	LSD5%
	211
	159
	
	231
	227
	

	
	F.W.R. (g.plant-1)
	F.W.S. (g.plant-1)

	
	CV
	ORG
	LSD5%
	CV
	ORG
	LSD5%

	shade
	0.58
	0.51
	0.19
	4.55
	1.36
	2.11

	light
	0.85
	0.41
	0.22
	4.17
	1.05
	2.76

	LSD5%
	0.32
	0.22
	
	0.34
	0.29
	


Conclusions
In our experiments, there was a clear evidence of root colonization by AM fungi in the ORG float system. A combination of phosphorus (Mader, 2000) and Trichoderma organic form (type) as well as fungicide absence is responsible for the recorded root colonization. 

The effect of the shade on transplants R.S. and F.W.S. was significant lower in CV float system nursery and higher in float system nursery. On the contrary, the effect of the shade on fresh weight and surface of transplants shoots was significant higher in both float systems. The roots behaviour, in the ORG float, under shade was due to the better management of N in the plant. The roots followed the development of the shoot in order to maintain plants’ balance. This provided better behaviour of the transplants during transplanting process, as well as their resistance to the transplanting stress and their survival in the field. (Anthony S. D. and Douglass F.J. (2005))  
On the other hand this balance did not appear at the CV float system nursery. The absence of light decreased the root development. Probably roots of conventional basins have no assistant factors to reduce shade effect like mycorrhiza or small N concentration in the water solution. 

Our results shown, that ORG float system was responsible for a higher quality of the transplants under shade. In conclusion, a combination of higher root development and lower shoot elongation resulted in creating transplants of a higher quality, compared to that of the CV float system. 
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