PHENOTYPIC CHARACTERISTICS OF DIFFERENT LANDRACES OF TOMATO



                                                           Abstract
This experiment was conducted to assess & document the phenotypic characterization of different tomato landraces under field condition at IAAS , Lamjung  (725masl), Nepal. Development of any variety or landraces only is not completion of research, documentation of that is also paramount importance for phenotypic characterization.  The experiment consisted of one tomato variety i.e.srijana and seven tomato landraces namely,acc#8951 ,c2422 ,collection333, acc no. 6253, acc no 9861 , kttG55 and C2433 which were laid out in a RCBD design with three replications. The main objectives of this experiment is to characterize the tomato landraces collected from gene bank. The spacing of 60cm was made between plants and row to row distance was maintained at 75cm. Effect of different variety/landraces on plant height,number of nodes, number of flowers in cluster, number of leaves in Lamjung campuswas assessed.The landraces differed significantly for all observed traits .Among these landraces, collection 333 was found to be significantly different on plant height basis  and number of leaves where c2422 has significantly different  in terms of number of nodes than other landraces.
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· INTRODUCTION
Tomato (Solanum lycopersicum) is one of the most important vegetable plants in the world. It originated in western South America, and domestication is thought to have occurred in Central America. Because of its importance as food, tomato has been bred to improve productivity, fruit quality, and resistance to biotic and abiotic stresses. . The net commercial production of tomato in Nepal is 282481 mt. with productivity of 17 mt/ha from the total cultivated area of 16416 ha productive area (CBS, 2011/12). The tomato has been referred to as a "functional food," a food that goes beyond providing just basic nutrition. Due to their beneficial phytochemicals such as lycopene, tomatoes also play a role in preventing chronic disease and deliver other health benefits. Nowadays tomato as a insect repellent has been widely used in insect pest management too for example Pieris brassicae  never oviposits on cabbage surrounded by tomato.Tomato has been widely used not only as food, but also as research material.There are 13 recognized wild tomato species that display a great variety of phenotypes and can be crossed with the cultivated tomato. These wild tomatoes are important for breeding, as sources of desirable traits, and for evolutionary studies.
The tomato plant has many interesting features such as fleshy fruit, a sympodial shoot, and compound leaves, which other model plants (e.g., rice) do not have. Most of these traits are agronomically important and cannot be studied using other model plant systems. In the context of our countary, there are many landraces but proper documentation of these are still not satisfied. Development of any variety or landraces only is not completion of research, documentation of that is also paramount importance. Farmers or any secondary researchers are not able to make further improvement in their local landraces because they lack basic knowledge and information regarding to local landraces.
Tomato has diverse land races but these are different from eachother in some of their morphological characteristics. Some important phenotypic characteristics are shape, size, colour, and position of fruit as well as number,position and shape of leaves or architecture of plant.Each of the land races should be given to same inputs and management options but they will shows different phenotypes .In this aspect, phenotypic determination is the convenient and efficient way as it is simple to observe and can be followed by even farmers having little knowedge regarding to its phenotypes
Our main objective is to phenotypic characterization of different landraces of tomato and their proper documentation.To meet that objective we  can also understand about different parameters like plant height ,no of leaves ,no of flowers in a single cluster, number of node at which flowering takes place ,etc. Phenotypic characterization of these landraces will be helpful to the farmers to choice better landrace for particular area and practice scientific methods of its cultivation.




· MATERIALS AND METHOD
Phenotypic characterization of the selected land races can be determined by observing their architectural growth pattern which requires its cultivation in well managed way
First of all seeds of different 8 landraces has been collected for study of their phenotypic character. Varieties are:

	Plot/ Pot Number
	Varieties

	1
	Srijana

	2
	Acc#8951

	3
	C2422

	4
	Collection333

	5
	Acc6253

	6
	Acc9861

	7
	kttG55

	8
	C2433





Nursery Establishment:
For nursery establishment, preparation of pot media is paramount importance. we prepared the media containing the composition of sand: soil: FYM in the ratio of 2:2:1. Soil was collected from the cultivated land(jungle soil can also be used), sand from the construction site and FYM from the farm of IAAS, Lamjung Campus. After  mixing all these constitutes, the prepared media was kept in plastic pot as it is easy to carry and atmospheric conditions can be adjusted as per the need of plant.Small hole is made at the bottom(1.6 cm from lower surface) of pot withheated rod for draining out excess water before media was kept in the pot. Rose can for watering, shovel& spade for mixing media preparation, marker for tagging, scale for measuring height, register for recording data, measuring tape for field layout, spoon for top dressing, source of water, weighing balance, etc.
We had grown the tomato in two different conditions:
1. Approximately in homogenous condition in under construction site of library.
2. In the field (side of boys hostel of Lamjung campus). 
The experiment was carried out in the field of Lamjung campus under RCBD design with eight treatments and three replications.


Field Preparation:
We had selected the bare site of IAAS in which broccoli was previously grown. The selected land was dominated  by sandy loam soil. For the field preparation soil was tilth at the depth of 15-20cm by digging with spade.Soil was brought to the fine tilth and was mixed with well decomposed FYM in the required amount(@2o doko/kattha). As raised beds are better for its cultivation  we were also made dang smoothly.After the field preparation, spacing of 60cm was made between plants and row to row distance was maintained 75cm.Along with this spacing, we were able to maintain 6 plants in each row. 
Layout of the experimental field:
	T1R1
	T2R1
	T3R1
	T4R1
	T5R1
	T6R1
	T7R1
	T8R1

	T8R2
	T4R2
	T3R2
	T1R2
	T7R2
	T6R2
	T5R2
	T2R2

	T5R3
	T8R3
	T4R3
	T3R3
	T2R3
	T7R3
	T6R3
	T1R3




Transplanting
After 35-40 days, its seedling was become ready for transplanting. It was done during late afternoon to reduce moisture stress.Before transplanting, height of seedling of each landraces has been measured with scale and noted down.Seedling was planted at fixed spacing and after transplantation light irrigation with rose can was given to reduce the transplantation shock to the plant.
Irrigation
[bookmark: _GoBack]Irrigation is very critical to tomato plant. After transplanting, irrigation is given to reduce moisture stress in the root region. Frequency of irrigation should be higher at initial stages but reduces as maturity progress. Generally water should be given @1lit/plant. Care must be taken that water should not stagnant for long period.
Top dressing
The amount of fertilizers to be top dressed is depends on soil fertility, variety & season.However we side dressed the tomato @20gm urea  per plant after 33 days of transplanting. The fertilizer should be band placed and covered with 2-3 cm thick soil layer for effective utilization.




· REVIEW OF LITERATURE
The tomato (Lycopersicon esculentum Mill.), is an autogamous species with a narrow genetic base. Moreover, due to the replacement or disappearance of wild and local species, countless genomic forms with genes that could be of high interest to future tomato breeder were lost due to pests and diseases.Bhattarai and Subedi (1996) reported the flowering days of different varieties ranged from 53 to 74 days after transplanting in open field condition. The highest number of clusters were recorded from Srijana (36.23) followed by Dalila (30.10), whereas Suraksha gave the lowest number of clusters per plant. In western hills, this trait was found ranging14.8 to 38.4 in plastic house conditions among tomato varieties tested (Pandey et al. 2006).The need for the preservation of wild species, local varieties and traditional genotypes in gene banks is evident, which have become an important form of gene maintenance (Gepts, 2006)
Lawal et al. (2007) conducted morphological studies in tomato (lycopersicon esculentum Mill.) lines, to find out characters which may be used for the delimitation of the cultivars in Nigeria. The features that were taxonomically relevant in the delimitation of lines of L. esculentum were fruiting habit, fruit shape and presence or absence of ridges on the fruits . Mazzucato et al. (2008) characterized 50 tomato land races to study the phenotypic and genetic diversity. They found by univariate and multivariate analysis of morphological data that the landraces were grouped according to vegetative and reproductive traits, with emphasis on fruit size, shape and final destination of the product. Blay et al. (1999) conducted an experiment on morphological and agronomic characterizaction of eight tomato (Lycopersicon esculentum Mill.) accessions in Ghana. They detected high variability in plant height at flowering, fruit set, number of fruits per plant, fruit weight, number of locules per fruit and yield, with a low variability in total soluble solids and pH. The notable characteristics observed for determinate and indeterminate  classes are; growth period, planting to harvest period, plant height, bearing period and yields (Amiran, 2000). Rapid growth continues for 3~5 weeks culminating in the mature green stage. At this point the tomato has accumulated the majority of its final weight.(Ho and Hewitt 1986).
Pratta et al. (2000b) measured the stability of morpho-metric traits in Lycopersicon plants from invitro culture, using multivariate analysis as a tool. The phenotypic stability of morphometric characters in tomato (stem perimeter at the base, middle and top as well as number of flowers cluster -1) was estimated by multivariate analysis through a progeny test to find out the genetic stability of these traits.Brewer et al. (2007) conducted a comprehensive study of quantitative trait loci controlling fruit shape and development, to explain morphological variation in tomato. The genetic and developmental mechanisms underlying similarities and differences in shape between the fruit of two elongated tomato varieties were investigated.mTerzopoulos et al. (2007) assessed genetic diversity of tomato (Lycopersicon esculentum Mill.) landraces using morphological and ISSR data. Thirty four tomato landraces were studied using 36 morphological traits. They observed that the population had similar mean phenotypic diversity that ranged from 0.24 to 0.52.Generally, when temperatures exceed 35 C germination of seeds, seedling growth, flowering, fruit set and ripening are adversely affected in tomato (Kalloo, 1991).


· RESULT AND DISCUSSION

Morphological characteristics expressed by the selected land races is simply their performance in the climatic and geographical condition of IAAS,lamjung  or its periphery which suggest that these landraces may shows different data for another region.

Effect of different variety/landraces on plant height,number of nodes, number of flowers in cluster, number of leaves in Lamjung campus,2015/2016

	S.N.
	Landraces/variety
	Average Plant Height(cm)
	Average Number of Nodes
	Number of Flowers in Cluster
	Number of Leaves

	1.
	Srijana
	21.396b
	6.3300d
	5.8667
	7.6433b

	2.
	Acc#8951
	17.220d
	6.5567cd
	5.5833
	6.4700b

	3.
	C2422
	17.996cd
	8.7733a
	7.7767
	8.2767ab

	4.
	Collection333
	24.116a
	8.1100abc
	6.6667
	9.8333a

	5.
	Acc No 6253
	18.206cd
	6.9967bcd
	6.5267
	6.1933b

	6.
	ACC No 9861
	18.945bcd
	7.1067bcd
	7.5000
	7.0533b

	7.
	KttG55
	20.243bc
	8.3300ab
	6.3333
	8.1667ab

	8.
	C2433
	17.810cd
	7.3267abcd
	6.1833
	6.6267b



Intrepretation

Analysis of average plant height shows that landrace no 8,5and 3 are statistically non significant while they are significantly difference from the landrace no 1 and 4.landrace no 6 is statistically at same with landrace  no. 7, 8, 2, 3, 1&5 while it is significantly difference from landrace no. 4. The average plant height of landrace no. 4 is 24.116 cm and landrace no 1 is  21.396cm which shows these landraces are significantly taller than landrace no 2.
Analysis of average number of nodes shows that land race no 4,5,6,7,8 are statistically non significant while these  are significantly different from landrace no 3.The average no. of node of landrace 3 is 8.773 which is higher than all other landraces. Landrace no 8 statically shows that it has almost similar no. of nodes to all the selected land races.  Landrace no 5 & 6 are same in the respect of their nodes number.
Analysis of number of leaves shows that landrace no 4 has maximum number of leaves i.e 9.833 which is statically different from landraces 1, 2, 5 & 6 whereas rest of the landraces are statistically non significant. Landrace no.3 and 7 are also almost same.





· CONCLUSION
Tomato is a very important vegetable crop and is recognized by His Majesty’s Government as an essential item. The newly released pipe-lines or landraces are subjected to various comprehensive study or research for their certification as variety. Among the landraces that we selected, are almost significant to each other in at least one of the parameters like height, flowers, leaves, nodes, etc. For height,landrace no 6 is statistically at same with landrace  no. 7, 8, 2, 3, 1 & 5 while it is significantly difference from landrace no. 4.For no of nodes , land race no 4,5,6,7,8 are statistically non significant while these  are significantly different from landrace no 3.For no. of leaves,landrace no. 4 is statically different from landraces 1, 2, 5 & 6 whereas rest of the landraces are statistically non significant. These result shows that theselected landraces are best for their morphological determination as they are significant. Their documentation will be beneficial to the farmers as well as other biological researchers.
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