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ABSTRACT

A study was conducted during the period of October 2013 to May 2014 at Pedstock Investments, Harare, Zimbabwe.
The primary objective of the study was to assess growth and yield performance of new Israeli hybrid tomato
(Solanum lycopersicum) varieties against Nemo-Netta variety under Zimbabwe conditions. The experimental was
laid in a Randomized Complete Block Design with four treatments replicated four times. Treatments consisted of
Israeli varieties (72061, 72205 and 79272) and Nemo-Netta as a control. Seedlings were transplanted at a spacing
of 30cm x Imin-row and interrow respectively and spacing between blocks was 50 cm. Data was analyzed using
GenStat 14" edition and means were separated using Least Significant Difference (LSD) at 5% level of significance.
There were no significant differences (P > 0.05) in stem thickness and distance between clusters among tomato
varieties. There were significant differences (P < 0.05) in leaf area, days to maturity, shelf life and total fresh yield
among varieties. Variety 79272 had the highest leaf area (131.2 n) but was not significantly different from variety
72205 (127.1n7) whilst variety 72061 had the lowest leaf area (115.6n) but was not significantly different from
Nemonetta variety (116.3m7?). Nemo-Netta took the shortest time to maturity (65.25 days) followed by variety 72061
(68.5 days) whilst variety 79272 took the longest time to maturity (90.25 days) followed by variety 72205 which was
intermediate (70.25 days). Variety 72205 had the highest yield (153.6t/ha) followed by variety 79272 (134.6t/ha)
which was not significantly different from Nemonetta variety (129.1t/ha). Variety 72061 produced the highest yield
(116.5t/ha). Variety 72205 had fruits with the highest shelf life (25.5 days) followed by Nemonetta variety (23.75
days). Variety 72061 had the shortest shelf life (20.25 days) followed by variety 79272 which was intermediate
(21.25 days). Results of this study show that Israeli tomato variety 72205 is better than Nemo-Netta variety in terms
of yield and shelf life. Therefore farmers are recommended to grow 72205 and variety 79272 though further
research is recommended in terms of diseases tolerance and other quality parameters.
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INTRODUCTION

Tomato Solanum lycopersicum L.) is one of the most popular and widely consumegetable crops worldwide and
has recently gained considerable attention in io#lato its health benefits. Tomato fruit contaiysdpene an
antioxidant that contributes to the prevention eftain cancers [1] such as cancers of prostatg, dund stomach
[2]. The fruit also contains vitamin A which is imgiant for growth, improvement of eyesight and thgulation of
immune system [3]. Moreover, the fruit containsamiin C which is important in formation of collagenprotein
that gives structure to bones, cartilage, musctek tdood vessels [3]. Tomatoes can be consumet fiesn a
multiple of processed forms. There has been a rarierease in the consumption of fresh cut vegesabtound
the globe due to heath concerns [4]. Tomatoes mediifferent climatic range for seed germinatioaediing
growth, and flower set and fruit maturity. The omtim average monthly temperature range is 21°C €386}.
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Tomato cultivation can be conducted in open fi@dditions or in the greenhouse under environmgnteljulated
conditions. There has been a rapid increase intablgeproduction in Zimbabwe in the recent yearthwomato
ranking high amongst the list [6]. This rapid puotlon calls for high yielding and efficient mettsoébr tomato
production. Over the years, a lot of emphasis hasnbmade on developing improved varieties with epett
processing qualities as well as horticultural cbhimastics which include field vine storage, diseasid nematode
resistance, transportability and early maturing agnothers. This led to tomato breeding companieduywing F1-
hybrids. This study therefore aims at investigatihg growth and yield performance of Israeli tomatwieties
against Nemo-Netta under Zimbabwean conditions.

MATERIALSAND METHODS

The study was carried out at Pedstock Investmeatand, Zimbabwe. It is located in Natural regioA Hnd its
geographical coordinates are 17° 45' 25" South,4328" East. The average annual temperature 851°C. The
soils are well drained clay loam.

Materials

Tomato seedlingfumigants (Basamid Granuladgrtilisers (Compound C, Gatit 18:18:18, Gatit 2DZ0, Gatit
15:5:35, Calcium Nitrate) fungicides (Copper Oxychloride, Dithane M45, Bendmypesticides (Lambda,
Abamectin, Methamidiphose, Confidor, Malathion, &yl and Decis).

Experimental design
The experiment was laid out in a randomized corepiddck design (RCBD) with four treatments replkchtThe
varieties used were 72601, 72205, 79272 and Nentiz-N&lope was used as the blocking factor.

Experimental procedure
The tomato plants were grown following standarcegr®use conditions.

Data collection
Leaf area
Leaf meter was measured using a tape measure eomdee cri

Stem thickness
The thickness of the stem throughout the productimbe was measured using a veneer caliper.

Distance between clusters
Distance from one cluster to the next was measuset) a tape measure.

Daysto maturity days
This was determined as the number of days taken étate of transplanting to the date of the firsivhat for each
variety.

Shelf Life

Eight randomly selected matured ripe fruits wheaehetreatment was represented were harvested @oml@ock
and stored at room temperature. The maximum nuwibdays the tomato could stay in condition thaadseptable
consumers from the day of harvesting was recordeshelf life.

Total fresh yield
The total fresh weight of fruits produced per varieas weighed using a digital scale and expresséohnes per
hectare.

Data analysis
All data was analyzed using GenStat statisticakpge 14' edition. Separation of means was done using st le
significance difference (LSD) at 5% level of sigcéince.

RESULTSAND DISCUSSION
Effects of tomato variety on leaf area
There were significant differences (P = 0.017) eaf area among varieties. Variety 79272 had thedsigleaf area
(131.2 crf) but was not significantly different from varieB2205 (127.1 cA). Variety 72061 had the lowest leaf
area (115.6 cf) but was not significantly different from the Nenwita variety (116.3 cfh(Table 1.). These results
concur with research findings observed by Dee#d. [7] who highlighted that at the full blooming gtacertain
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hybrids exhibit good number of leaves per plant tal leaf area per plant. The lower leaf lengthvariety 72061
and Nemonetta compared to variety 72205 and 792@Btrbe due to the fact that the first two had lese for
food assimilation as they were earlier in flowerengd fruit setting tomato hybrids. Thus, these taoeties had
less time for vegetative growth. In addition, thifledences may be attributed to the genetic mal&upese tomato
hybrids [8]. Moreover, Rainwatest al. [9] highlighted that different genotypes of tomawhibit considerable
variation in their sensitivity to heat stress. Rerimore, is was also noted that heat tolerantvewtti produce a
higher leaf area than heat sensitive ones undarteigperature conditions Nkansah and Ito [ 10].

Table 1: Growth parameters, yield and fruit shelf life of different tomato varieties

Tomatovariety Leafarea(cm? Daysto maturity (days) Yield (tonnesha) Shelf life (days)

72061 115.6 68.50 116.5 20.28
72205 1274 70.2% 153.6 25.50
79272 1312 90.25% 134.8 21.2%
Nemonetta 11623 65.25 129.F 23.75
P value 0.017 <0.001 0.001 0.01

L.SD 10.35 0.40 14.05 0.766
CcV 53 0.3 6.6 2.1

Grand mean 122.6 73.56 133.9 22.69

Key: Means followed by same | etters (superscript) are not significantly different from each other

Effects of tomato variety on daysto maturity

There were significant differences (P = 0.017) agsdto maturity among the varieties. Variety 7929225 days)
took the longest time to maturity and fruit setdaled by variety 72205 (85.75 days) which was sdc@rable 1).
Nemonetta variety took the least number of daysédurity (65.25 days) followed by variety 72061 @B days)
which was intermediate. These results get suppont the previous work by Khokat al. [11] Choudharet al.
[12] and Hussairet al. [8] who observed time variation in fruit setting different tomato cultivars. They
highlighted that the genetic factors of the hybrhsl the environmental conditions prevailing at ¢élperimental
site might have caused the earliness in fruit sbme of the varieties.

Effects of tomato variety on total fruit fresh yield

There were significant differences (P = 0.001) ialds among varieties. Variety 72205 had the highgstd
(153.6t/ha) while variety 72061 had the lowest ¢i€ll16.5t/ha) but it was not significantly diffetefrom
Nemonetta variety (129.1t/ha). Variety 79272 wasrimediate 139.1t/ha and was not significantlyed&ht from
Nemonetta variety (Table 1). The highest yield rded from variety 72205 is most likely to have beansed by
the highest leaf area observed that lead to theggrehotosynthetic area compared to other vasiefirese findings
are similar to those reported by Olaniyi and Faghayl3] who observed significant differences initfryield per
plant and total fruit yield among different varedi Rehmaret al. [14] also obtained significant differences
amongst different tomato varieties. The yield v@wia could be related to genetic differences amtiregvarieties
since they were grown under the same environ-menotalitions [13].

Effects of tomato variety on shelf life of fruits

There were significant differences (P = 0.01) ielglife among the varieties. Variety 72205 had thighest shelf
life (25.50 days) followed by Nemonetta variety (238 days). Variety 72061 showed the lowest sliff(P0.25
days) followed by variety 79272 which was internagdi(21.25 days) (Table 1). According to the semdiycer
[15] for the Israel tomato varieties, variety 722Ws a shelf life range of about 25-30 days arslttily with the
findings obtained from this study. The seed prod{t®] indicated that variety 79272 has a she#f bf about 15-20
days and this matches with the findings of thiglgta he fruits have a low water content which akaiem to have
long shelf life [15]. The same trend in shelf IHas been reported by Ghoatal. [16] and Shashikantét al. [17]
reporting varietal differences in shelf life in hib tomatoes. It also stated that the differences due to their
genetic characteristics [16; 17]. These differencesur because the ripening gene mutants in cehglmids
participate in ethylene-independent signalling anplart delayed ripening in the tomato [18].

CONCLUSION

Israeli varieties (72205 and 79272) have potentigierms of yield and shelf life. Results from thidy show
various differences among different tomato vargti@uthors recommend that Pedstock Investmentst@meto
growers grow variety 72205 for higher fruit fresklg and longer shelf life of fruits.
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