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Abstract: Tomato (Lycopersicum esculentum Mill.) is a commonly cultivated vegetable crop; however, there is a dearth of 

information on germination and vegetative growth of tomato cultivars under the hot and wet humid tropical conditions of the 

Niger Delta in Nigeria. Although several hybrids exist, there are no known cultivars selected for cultivation under the Niger 

Delta conditions. The objectives of this study were to evaluate the germination and vegetative growth of five tomato cultivars 

under hot and wet conditions, and to identify potentially suitable cultivar(s) for the Niger Delta. The tomato cultivars tested 

included a high-performing non-hybrid cultivar common to northern Nigeria (Roma Vf), hybrids bred for hot and wet 

environment (AVTO9803 and AVTO9001) and hybrids bred for cool/dry environment (AVTO1001 and AVTO1006). 

Germination tests were conducted and the cultivars were grown under two conditions during the rainy season: in the open field 

under direct rain, and in a glasshouse with regular watering to field capacity. Results show that Roma Vf had the poorest 

percent germination (19% in cold test) by 6 days after sowing, while the best performing cultivars in terms of seed quality 

were AVTO9803 and AVTO9001. In both field and glasshouse environments, Roma Vf grew significantly taller, with more 

nodes, high leaf numbers, leaves and greater leaf lengths than the exotic cultivars (with the exception of AVTO9001 and 

sometimes AVTO9803). The cultivar AVTO9803 performed best under the extremely hot conditions (≥35°C) in the glasshouse 

than on the field. This suggests that the two hybrids (AVTO9803 and AVTO9001) and Roma Vf are potentially cultivable 

under the hot/wet conditions, but Roma Vf would require extra care due to its poor germination rates. 
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1. Introduction 

Tomato (Lycopersicum esculentum Mill.) is an important 

tropical crop with many nutritional and health benefits for 

children, adults and the elderly. Tomato contains carotenoids 

[1], which are the main source of lycopene, the red coloring 

pigment in tomato. Lycopene is an antioxidant with high 

biological activity [2, 3]. Also, tomato has high contents of 

vitamins (B, C, and E) and folic acid, therefore, play 

important roles in human fertility, food metabolism, and 

maintenance of neurological system, immune system, and 

prevention of cancer [3]. Also, the high amounts of 

potassium and magnesium contained in tomatoes protects the 

human heart and helps overcome symptoms of stress and 

muscular cramps [3].  

Tomato is one of the world’s major food crop [4] as well as 

one of the most widely researched and commercially 

produced vegetable [5]. However, its cultivation is largely 

confined to environments, or seasons, that are cool and dry 

with some cultivation in hot and dry seasons [6, 7]. Thus, the 

most commonly available tomato cultivars are adapted to 

cool and dry environments [6]. On the other hand, cultivation 

in hot and wet season is rare, being faced with both heat- and 

excess water-related challenges, resulting in unattractive fruit 
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yields and income [8]. Consequently, areas with long hot and 

wet season must restrict field production of tomato to once 

per year. To meet demands during off season, tomatoes have 

to be transported over long distances demand, which in turn 

leads to high price of fresh tomato, and limited consumption 

of such an important vegetable. 

The hot and wet season is the longest season in many high 

rainfall humid tropical areas such as Niger Delta in Nigeria. 

In Nigeria therefore, commercial tomato production is 

restricted to the North of the country with a savannah 

agroecology and a few Southern states with moist savannah 

agroecology [8].With a population of 160 million people and 

a production of 1,701,000 tones of tomato per annum Nigeria 

produces only 5% of what is produced by China, and 12% of 

that produced in the United States of America [9], and 

Nigeria’s demand for fresh tomato surpasses its supply 

particularly during offseason[10].Generally, the constraints to 

tomato production in Nigeria include the restriction of tomato 

production to a particular season, resulting in periods of 

abundance and scarcity, which in turn leads to high fresh fruit 

price, and the cultivation of exotic cultivars that are not well 

adapted to local conditions [7]. Other constraints are poor 

seed quality, misuse of fertilizer, inadequate land, poor 

transport system, and pest and disease problems, particularly 

during the rainy season [11].  

The most commonly cultivated tomato varieties are low 

yielding and susceptible to common tropical diseases such as 

fusarium wilt, gray leaf spot, tomato yellow leaf curl virus 

(TYLCV), and bacterial blight [6, 7,]. Afolami and Ayinde, 

2001 [11] reported that spoilage of tomato fruit can be 

reduced in Nigeria by limiting travelling time and distance or 

improving transportation network, because tomato is highly 

perishable deteriorating rapidly during handling and storage 

due to natural ripening processes, physiological break down 

associated with water loss and respiration, temperature injury, 

physical damage or invasion by micro-organism [12]. 

Earlier works have addressed tomato problems by 

developing methods for protecting hot and dry season tomato 

crops from insect and disease [11]. Recent progress in 

research has led to the identification of five moderately 

disease resistant cultivars to replace the low yielding, 

disease-susceptible cultivars grown during the hot and dry 

season in Nigeria [13].In order to significantly increase the 

productivity and supply of fresh tomatoes, their cultivation 

during the long hot and wet season is necessary. However, 

since most varieties are not adapted to the hot and wet season, 

there is need for careful selection of cultivars that are adapted 

to hot and wet conditions. Such cultivars need to exhibit 

desirable characteristics such as good germinating, fast 

growing, high yielding and resistant to major tropical 

diseases that. Hanson et al., 2001 [6] have emphasized that 

the factors to consider when selecting the best cultivar for an 

environment are adaptation of cultivar to season, disease 

resistance, plant habit and fruit type. The cultivation of 

tomato cultivars that are adapted to hot and wet season has 

not been reported in Nigeria. Nevertheless a few tomato 

cultivars that can grow during hot and wet seasons have been 

breed for by the World Vegetable Centre (AVRDC) in Taiwan. 

Therefore, this study sought to assess seed quality and field 

performance of exotic hot and wet season tomato cultivars 

under the hot and wet conditions of Port Harcourt in the 

Niger Delta region of Nigeria to identify those that are 

potentially suitable for cultivation in the region.  

2. Materials and Methods 

2.1. Tomato Varieties Tested 

Five tomato cultivars were assessed in this study. Four out 

of the five cultivars were exotic hybrids (AVTO9803, 

AVTO9001, AVTO1002 and AVTO1006) of Tomato 

(Lycopersicum esculentum). They were purchased from the 

World Vegetable Centre, Shanhua, Tainan 74151 Taiwan. 

AVTO9803 and AVTO9001 are bred to grow under a hot and 

wet seasons while AVTO1002 and AVTO1006 are bred to 

grow under hot and dry seasons. The characteristics of these 

varieties as well as their disease reactions are shown in Table 

1.The fifth cultivar was Roma Vf, which was purchased from 

Jos, Nigeria. Roma Vf is a non-hybrid open pollinated 

cultivar that has gone through steady improvement. It is 

about the most widely grown non-hybrid variety of tomato, 

adaptable to different heat and moisture conditions 

(http://www.seedaholic.com/tomato-plum-roma-Vf.html). In 

Nigeria, it is the most common cultivar of tomato cultivated 

on small and commercial farms in the North, which is the 

main center of tomato production in the country. It is for 

these reasons that Roma Vf was chosen as local 

check/control in this study. 

Table 1. Characteristics of the selected tomato varieties. 

 
ROMA Vf AVTO1002 AVTO9803 AVTO9001 AVTO1006 

Target environment NI Hot/ dry Hot/wet Hot/wet Hot/dry 

Heat tolerance NI Good Excellent Good Moderate 

Maturity NI Medium Early Medium Medium 

Leaf blight NI S S S S 

Grey leaf spot NI S S S S 

Bacterial wilt NI S R R MR 

Fusarium wilt R R R S R 

Tomato yellow leaf curl NI Ty,1,2,3 S S Ty, 1,2,3 

Tobacco mosaic virus NI R R R R 

Fruit Wt(g) 70 120 55 100 110 

NI = no information available; S = susceptible; R = resistant; MR: moderately resistant 
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2.2. Seed Quality Assessment 

To assess the seed quality of each variety and predict their 

germination performance on the field, warm and cold 

germination tests were carried out. In both germination tests, 

the selected cultivars constituted the experimental treatment. 

2.2.1. Warm Germination Test 

One hundred (100) seeds of each cultivar were placed on 

two layers of damp paper towels in a seed tray. The seeds 

were then covered with damp paper towel and the seeds plus 

tray was placed in a transparent poly-ethylene bag. All 

covered seed trays were placed by a window to allow 

sunlight (but not direct sunlight) to warm up the seeds. The 

seeds were observed on the third day, sixth and ninth day 

after sowing for seed germination. 

2.2.2. Cold Germination Test 

One seed/cultivar was sown in 5 ml plastic cups filled with 

sterilized soil and there were 75 cups/ variety. The seeds were 

allowed to germinate under a transparent roof shade. 

Observation was made daily for seed germination. 

2.3. Vegetative Growth Performance 

2.3.1. Growth Environment Conditions 

Four cultivars (AVTO1002, AVTO9803, AVTO9001 and 

Roma Vf) were grown in pots on the field and in a 

glasshouse in two separate experiments. On the field, pre-

germinated seedlings were transplanted into 7.5 L plastic pot 

filled with top soil. Planting was done during the rainy 

season in the month of August when the weather was hot 

(>25 
o
C but <35 

o
C for most part of the day) and wet, and the 

plants were rain-fed. Watering was done regularly in the 

glasshouse to keep potted soil moist. In the glasshouse, 

planting was also done in the month of August. Temperature 

in the glasshouse remained high ≥40 
o
C through the night and 

early morning hours, but humidity was low. During the day 

extreme heat condition was regulated using heavy-duty fans 

that come on automatically when the temperature in the 

glasshouse went above 27 
o
C. 

2.3.2. Growth Data Collection 

Data collection began one week after transplanting. In 

each environment, three plants per treatment per replicate 

were randomly selected for weekly data collection. Plant 

height was taken from the base of the main stem to the tip 

using a meter rule (cm).Number of leaves per plant was 

monitored by counting all leaves on each plant. Number of 

nodes per plant was assesses by counting all the nodes on 

each plant. Leaf length and width were measured on five 

randomly selected leaves. Leaf length (in cm) was measured 

from the base of the leaf (point of attachment of the petiole to 

the leaf) to the tip of the leaf while leaf width was measured 

along the widest part of the leaves. At the end of the study, 

i.e., at the end of vegetative growth, dry matter accumulation 

was assessed. This was done by sampling, randomly, two 

plants per variety per replicate. The plants were carefully 

removed from the pots, cleaned and separated into their 

component parts. Fresh weight of these parts was taken using 

electronic weighing balance. The parts were then dried to 

constant weight for dry weight determination. 

2.4. Experiment Design and Data Analysis 

The germination experiments were arranged as Completely 

Randomized Design (CRD). In the warm germination 

experiment, there were 100 seeds per variety with each seed 

representing a replicate. Duration to germination was 

estimated as duration from sowing to emergence of cotyledon 

while the proportion of seeds that germinated in days after 

the start of the experiment was estimated as a percentage of 

the total number of seeds sown. In the cold germination 

experiment, there were four treatments (varieties), with three 

replications and each plot was made up of 25 plants. The 

vegetative growth experiment (field-pot experiment and 

glasshouse experiment) were arranged as Completely 

Randomized Design (CRD) with four treatments (varieties) 

replicated three times. 

Data were analyzed using GENSTAT Discovery 

Edition3®statistical software. The Analysis of Variance 

(ANOVA), CRD option was used to analyze data on duration 

from sowing to emergence of cotyledon. All other data were 

analyzed using ANOVA, General Treatment Structure (no 

blocking) option. This option allowed the analysis to 

compare treatments in the two experiments. Treatment means 

were separated using the standard error of difference (SED). 

All the count data were transformed using square root 

transformation prior to data analysis. 

3. Results 

3.1. Seed Quality Assessment 

3.1.1. Percentage Seed Germination  

The warm germination test resulted in higher germination 

percentages than the cold germination test (Figure 1). In the 

warm test, less than 40% of Roma Vf seeds germinated 3 

days after sowing compared with over 50% germination in 

the hybrids (Figure 1). Six days after sowing, about 90% of 

the hybrid seeds germinated, compared to<70% for Roma Vf 

(Figure 1). Percent germination was highest in the hot and 

wet hybrid varieties, followed by the hot and dry hybrid 

varieties, while Roma Vf had the least (Figure 1). Three days 

after sowing, <15% germination was observed in Roma Vf, 

the two hot and dry hybrids (AVT01006 and AVT00102) and 

one hot and wet hybrid (AVT09001). In contrast, 22% 

germination was observed in AVT09803. By 6 DAS, percent 

germination increased marginally by 4%, 2% and 4% in 

AVT09803, AVT01006 and Roma Vf respectively. 
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Figure 1. Germination (%) in warm and cold germination tests. 

3.1.2. Duration from Sowing to Emergence of Cotyledon  

In the warm germination test, germination occurred 

between 4 and 6 days (d) after germination, and it was well 

synchronized. The hybrid cultivars germinated earlier 

(p=0.001) than the Roma Vf. The hot and wet season hybrids 

germinated about 2 days (d) earlier than Roma Vf. (Figure 2) 

while AVTO1002 (a hot and dry season hybrid) germinated 

about 1 d earlier than Roma Vf. In the cold germination study, 

the timing of germination was prolonged: up to 7 d in some 

cultivars, and erratic, although Roma Vf, AVTO9803 and 

AVTO1006 germinated earlier thanAVTO9001 and 

AVTO0102. 

The results from the warm and cold germination show that 

three of the hybrid varieties (AVT09803, AVT01006, and 

AVT09001) can be consistent and do better than ROMA VF 

and AVT00102. The results also show that the hybrid 

varieties took shorter time to emerge and germinate, when 

compared to the local variety, and the percentages of seeds 

that germinated in the hybrids were higher than that of the 

local variety (ROMA Vf).In the warm germination, it took 

only 3 days after sowing for the hybrids to get to 50% 

germination, compared toonly 38% for the local variety. By 6 

days after sowing the hybrids got to 75%, while only 50% of 

ROMA Vf germinated by then. 

 

Figure 2. Duration from sowing to Germination. 

3.2. Effect on Vegetative Growth 

3.2.1. Plant Height 

The responses of the different varieties of tomato, with 

respect to plant height, showed that throughout the study, the 

local variety (ROMA Vf) grew significantly (P ≤ 0.05)taller 

than each of the hybrid varieties. At 1 week after transplant 

(WAT), 2 WAT and 4 WAT, the environment and variety did 

not interact significantly, in terms of plant height. At 3 WAT, 

there was a significant environment x variety interaction 

(Figure 3). All varieties of tomato grown in the open field 

were generally taller than those grown in the glasshouse, 

except AVTO9803, which grew taller in the glasshouse 

(Figure 3). 

3.2.2. Plant Nodes 

Variety x environment interaction was not significantly 

different at 1 WAT, 2 WAT and 3 WAT. Also the mean 

number of nodes on the different varieties were not 

significantly different (Table 2). The number of nodes ranged 

from 1.7- 1.8, 1.9 - 2.1 and 2.0 - 2.4 at 1, 2 and 3 WAT 

respectively. At 4 WAT and 5 WAT, significant differences 

were noticed in the number of nodes observed. At 4 WAP, the 

local cultivar (Roma Vf) and the hybrid AVTO9803 had 

higher number of nodes that the other hybrids under field 

conditions, while in the glasshouse, it was in the order: 

AVTO9803 > ROMA Vf = AVTO1002 > AVTO9001 (P ≤ 

0.05).At 5 WAP, the hybrid ROMA Vf performed 

significantly (P ≤ 0.05) better than the hybrids, except under 

Glasshouse conditions AVTO9803 (Table 2). 

 

Figure 3. Environment x variety interaction on plant height. 

Table 2. Mean number of nodes (square root transformed) at 4 WAP. 

Environment 
Roma 

Vf 
AVTO1002 AVTO09803 AVTO9001 Means 

 Four Weeks After Planting 

Field 2.677 2.260 2.527 2.239 2.405 

Glasshouse 2.438 2.335 2.612 2.051 2.451 

Means 2.558 2.297 2.527 2.239 2.357 

SE 0.1153     

 Five Weeks After Planting 

Field 2.844 2.308 2.303 2.492 2.487 

Glasshouse 2.519 2.104 2.503 2.246 2.356 

Means 2.681 2.206 2.428 2.369 2.421 

SED 0.1130     

3.2.3. Number of Leaves 

At 1 WAT there was no significant interaction between 

environment and variety. Mean number of leaves in the local 
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check/control was 2.6. AVTO9803 and AVTO9001 were not 

different from the control while the number of leaves in 

AVTO1002 (hybrid check) was significantly lower than that 

in the Roma Vf (local check) which was from 2.1 – 2.6 and 

2.7 – 3.4 at 1, 2 respectively. At 3WAT, 4WAT and 5WAT, 

there were significant interactions between the environment x 

variety. Number of leaves was generally higher in the control 

than the other varieties. Also, the mean number of leaves was 

generally higher in varieties grown on the field than in the 

glasshouse, except for AVTO9803, which had more leaves in 

the glasshouse than on the field (Table 3).  

Table 3. Mean number of Leaves of Tomato Cultivars. 

Environment 
Roma 

Vf 
AVTO1002 AVTO09803 AVTO9001 Means 

 Three Weeks After Planting 

Field 5.17 4.16 3.45 4.15 4.23 

Glasshouse 3.40 2.91 3.95 2.42 3.17 

Means 4.29 3.54 3.70 3.29 3.70 

SE 0.515     

 Four Weeks After Planting 

Field 5.71 4.31 4.01 4.07 4.25 

Glasshouse 4. 44 3.79 4.81 3.33 4.09 

Means 5.07 4.31 4.01 4.07 4.31 

SE 0.427     

 Five Weeks After Planting 

Field 7.41 5.36 4.98 6.05 5.95 

Glasshouse 5.59 3.31 5.21 3.20 4.33 

Means 6.50 4.34 5.09 4.62 5.14 

SED 0.478     

3.2.4. Length of Leaves 

The leaf length was greatly influenced by the environment 

and variety. Environment x variety interaction was not 

significant at 1 week after transplanting but the interaction 

was significant at 3 WAT, 4 WAT and 5 WAT. On the field 

and in the glasshouse, the leaf length of the local variety was 

the longest (3.0 and 2.6, field and glasshouse respectively), 

followed by AVT00102 and AVT09001. However, the mean 

leaf length for AVTO9803 was longer in the glasshouse than 

on the field (Table 4). Therefore leaf length was generally 

longer in the control than the other varieties and the varieties 

grew better in terms of length of leaf on the field than in the 

glasshouse except for AVTO9803, which grew longer leaf in 

the glasshouse than on the field. 

3.2.5. Width of Leaves 

There was significant interaction between environment and 

variety at1, 2 4 and 5 WAT. On the field, the leaf width for 

Roma Vf was wider (mean values were1.2, 1.3, 1.6 and 1.6 at 

1, 2, 4 and 5 WAT respectively) than that of the hybrids 

throughout the study. In the glasshouse, the leaf width for 

AVTO9803 was longer (mean values were1.3, 1.0, 1.4 and 

1.4 at 1, 2, 4 and 5 WAT) than the other varieties 

(Table5).Therefore leaf width was generally longer in the 

control than the other varieties and the varieties grew better, 

in terms of width of leaf, on the field than in the glasshouse 

except for AVTO9803, which grew wider leaves in the 

glasshouse than on the field. 

Table 4. Leaf length of the different tomato varieties. 

Environment 
Roma 

Vf 
AVTO1002 AVTO09803 AVTO9001 Means 

 Four Weeks After Planting 

Field 3.040 2.836 2.614 2.787 2.820 

Glasshouse 2.639 2.401 2.732 2.275 2.512 

Means 2.839 2.618 2.675 2.530 2.666 

SE 0.1565     

 Four Weeks After Planting 

Field 3.136 2.982 2.780 2.836 2.933 

Glasshouse 2.927 2.518 2.972 2.375 2.698 

Means 3.031 2.750 2.876 2.605 2.816 

SED 0.149     

 Five Weeks After Planting 

Field 3.309 2.989 2.842 2.955 3.022 

Glasshouse 2.973 2.456 3.020 2.365 2.708 

Means 3.144 2.733 2.929 2.660 2.868 

SED 0.1579     

Table 5. Leaf width of the various tomato varieties. 

Environment 
Roma 

Vf 
AVTO1002 AVTO09803 AVTO9001 Means 

 One Week After Planting 

Field 1.231 1.240  1.100  1.070 1.183 

Glasshouse 1.283 1.108 1.076 0.777 1.657 

Means 1.262   1.240 1.088 0.926 1.124 

SE 0.0729     

 Two Weeks After Planting 

Field 1.280 1.123 1.086 1.213 1.176 

Glasshouse 0.975 0.943 1.207 0.923 1.012 

Means 1.128 1.034 1.147 1.068 1.094 

SE 0.0954     

 Four Weeks After Planting 

Field 1.569 1.482 1.373 1.376 1.450 

Glasshouse 1.444 1.277 1.455 1.148 1.331 

Means 1.507 1.380 1.414 1.262 1.390 

SED 0.0778     

 Five Weeks After Planting 

Field 1.582 1.441 1.342 1.468 1.457 

Glasshouse 1.427 1.251 1.457 1.117 1.313 

Means 1.506 1.349 1.398 1.262 1.387 

SED 0.0794     

3.3. Dry Matter Content and Partitioning 

The leaf dry weight was higher for AVTO9001 > Roma Vf > 

AVTO1002> AVTO9803 (Table 16).However, AVTO9001 () 

and Roma Vf are not significantly different. The stem dry 

weight was higher for AVTO9001 > Roma Vf > AVTO1002> 

AVTO9803 (Figure 4). However, AVTO9001 (1.82) and 

Roma Vf (1.38) are not significantly different. The root dry 

weight was higher for AVTO9001 > Roma Vf> AVTO1002> 

AVTO9803 (Table 16). However, AVTO9001 (0.27) and 

Roma Vf (0.24) are not significantly different. The total dry 

matter in the local check was 2.16 g (Figure 4). Total dry 

matter content was highest in AVTO9001 (2.75 g). Total dry 

matter was 1.4g and 0.87g for AVTO9803 and AVTO1002 

respectively. In Roma Vf, 64, 25 and 11% of total dry matter 

was accumulated in the stem, root and leaf respectively. In 

AVTO9001, 67, 24 and 10% of total dry matter was 

accumulated in the stem, root and leaf respectively. 

Interestingly, AVTO9803 partitioned about the same quantity 

of its total dry matter to stem (44%) and leaves (40%). 
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Figure 4. Total dry weight of Leaf, Stem and Root. 

4. Discussion 

This study has shown that variety is an important factor to 

be considered in the production of tomato as it determines the 

productivity of tomato plant under a defined growing 

environmental condition. In terms of germination, the hybrid 

varieties particularly AVT09803 and AVT09001 performed 

better than the local check (Roma Vf). Roma Vf is not a 

variety that germinates well in environmental conditions that 

are hot and wet as it is in Port Harcourt. Also, its long 

duration to germination means that the risk of seeds damage 

is high due to prolonged exposure to adverse conditions such 

as cold and wet soil, and pests and diseases. Hybrids that are 

bred to adapt to hot/wet conditions, which is not a natural 

growing condition for tomato, is expected to perform better 

[10]. Thus, in ideal field conditions for tomato cultivation, 

Roma Vf can be germinated in situ. Under adverse conditions, 

AVT09803 and AVT09001 may be pre-germinated.  

During the vegetative growth stage, the results of all the 

parameters that were evaluated, clearly showed that Roma Vf 

was comparable to AVTO9001 and it out performed the other 

hybrids. The fact that Roma Vf is a non- hybrid (open 

pollinated) and a wild variety, ensures that it exhibits its 

inherent, wild survival tendency to grow fast/ taller than the 

exotic hybrid varieties that are mostly bred to have reduced 

plant height, number of nodes and increased number of 

leaves for efficient leaf function than leaf size [6].  

In spite of the fact that Roma Vf had taller plants, more 

leaves, larger leaf surfaces as compared to the hybrids, the 

hybrids accumulated more dry matter into different parts of 

the plants than Roma Vf. This suggests that these hybrids 

(particularly AVTO9001) may have been bred for increased 

efficiency in accumulating, utilizing and transport of 

assimilates. Breeding plants for similar characteristics is a 

well-known practice [10]. 

Roma Vf partitioned lower dry matter to the stem which 

suggests that Roma Vf may be prone to lodging as compared 

to the hybrids that partitioned higher dry matter to the stem. 

Thus, if Roma Vf must be grown in the hot/wet conditions as 

found during the rainy season in the humid tropics of Port 

Harcourt, it is likely to lodge more readily and thus lead to 

low productivity. Moreover, Roma Vf is known to have 

resistance to only fusarium which is a common disease of 

tomato (www.seedaholic.com/tomato-plum-roma-Vf.html). 

The exotic hybrid varieties have resistance to more than 

fusarium and may withstand the unusual conditions common 

in very humid and hot environment. Therefore, Roma Vf has 

good vegetative characteristics that suggest that it can grow 

under hot/wet condition but its productivity is predicted to be 

poorer than the hybrids because of poor germination, 

susceptibility to other pest and diseases and low dry matter 

partitioning characteristics. If Roma Vf has to be grown, 

extra efforts must be made to improve germination 

percentage by pre germinating seedlings, filling up missing 

gaps after establishment, staking of the plant to provide 

support/ avoid lodging, and nutrients (organic or inorganic) 

should be added to increase productivity. Suitable and 

alternative varieties to Roma Vf under the studied weather 

condition will be AVTO9001 and AVTO9803. 

Environmental conditions are well known to influence 

plant growth and development [6]. Tomato grows best under 

good moisture conditions (not water logged), in temperatures 

that ranges between 25-27 
o
C [6], conditions that present 

diurnal temperatures of 25-27 
o
C in the day time and 18 

o
C at 

night time. Heavy rains and poor ventilation can also reduce 

tomato productivity by inhibiting the activity of agents of 

pollination, reducing the population of the agents of 

pollination and increasing flower bud and fruits fall [10]. 

Thus growing tomato under hot conditions can be an adverse 

environmental condition or stress. The fact that of Roma Vf 

performed well on the field where it was exposed to excess 

rain and fluctuating hot conditions as well as in the 

glasshouse where moisture was adequate and excessive heat 

was induced but with low pest and disease conditions 

suggests that Roma Vf can grow under extreme hot 

conditions as well as under heavy rain conditions. Also, the 

fact that Roma Vf and AVTO9803 can strive under extreme 

hot condition implies that these varieties may be important if 

unprecedented rise in temperature occur as a result of global 

warming [14]. 

Environment in this study is not the most important factor 

limiting the poor production of tomato in the low humid 

tropics of Port Harcourt and also the ability of those 

identified varieties to grow under extreme hot conditions 

implies that they can high temperatures. 

5. Conclusion 

From this research, the lack of tomato production during 

the hot, high rainfall season in Port Harcourt can be 

overcome if varieties that can grow well under the prevailing 

conditions are identified and cultivated. If Roma Vf is chosen 

for cultivation, provision must be made to fill gaps on the 

field. Also, germination and seedling growth should be done 

under controlled environments to hasten germination and 

reduce seedling lose. Further, Roma Vf may be improved to 

increase its efficiency to convert resources to food/ dry matter. 

Farmers and researchers can cultivate the high yielding 

AVTO9001 and AVTO9803. The fact that Roma Vf and 

AVTO9803 could grow well under high temperature shows 
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that they are more versatile in hot weather and can do well 

under glasshouse conditions in the Niger Delta region in 

Nigeria. However, the influence of other factors needs to be 

properly understood and manipulated to enable a profitable 

production of tomatoes. 
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