
International Journal of Advanced Scientific and Technical Research                  Issue 3 volume 2, March-April 2013          

Available online on   http://www.rspublication.com/ijst/index.html                                                     ISSN 2249-9954 

 Page 615 

 

EVALUATION OF YIELD AND YIELD COMPONENTS OF 

TRAINED TOMATO (Lycopersicon lycopersicum Karst) 

VARIETIES UNDER VARIED IRRIGATION INTERVAL AND 

POULTRY MANURE RATES 

Hussaini*  Y. ,Abubakar I.U. Jantar H.J. and Ahmed, A. 

 

Department of Agronomy, Institute for Agricultural Research, 

Ahmadu Bello University Zaria, Nigeria 

Corresponding Author: GSM: 07064881498   

ABSTRACT 

A field experiment was conducted during 2007/2008, 2008/2009 and 2009/2010 dry seasons at 

the Irrigation Research Station farm of the Institute for Agricultural Research Kadawa in the 

Sudan savannah to evaluate yield and yield components of trained tomato (lycopersicon 

lycopersicum Karst) varieties under varied irrigation interval and poultry manure rates. The 

treatments evaluated consist of two training methods (staked and unstaked), three irrigation 

intervals (10, 15 and 20 days), two tomato varieties (UC 82B and Petomech VF) and three 

poultry manure rates (0, 6 and 12 t ha
-1

). The treatments were factorially combined and laid out 

in a split plot design and replicated three times. Training methods and irrigation intervals were 

assigned to main plots while poultry manure and variety were assigned to sub plots. Staked 

tomato had higher fresh fruit yield with large sized fruits that were less in number compared to 

unstaked crop. Irrigation interval at 10 and 15 days resulted in more number of fruits, large 

diameter and higher fresh yields relative to 20 days intervals. Petomech VF had large sized and 

more number of fruits compared to UC 82B. There was no significant difference in fresh fruits 

yield between the two varieties. Application of 12 t ha
-1 

of poultry manure resulted in more 

number of fruits with large diameter and higher fresh yield compared to 0 and 6 t ha
-
. In 

conclusion, both varieties could be cultivated using staking, 15 days irrigation interval and 12 t 

ha
-1

 poultry manure for higher fresh fruits yield in Kadawa in the Sudan Agro-ecological zone of 

Nigeria. 
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INTRODUCTION   

Origin and Distribution  

Tomato (Lycopersicon lycopersicum Karst) is believed to have its origin in Peru- Ecuador areas 

where it spread as a weed throughout many parts of America and then domesticated in Mexico 

(Anons; 2011). Soon after the discovery and domestication, it became very popular and widely 

distributed in tropical and subtropical environments, as it is adapted to a wide range of variations 
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in soil and climate (Jaliya, et al., 2007). China and U.S.A are leading producers of tomato in the 

world. In Africa Egypt is the leading producer and  Nigeria is the fourth in Africa and leads in 

West African sub region, with an estimated output of 1.10 millons tonnes and average yield of 10 

tonnes ha
-1

 (Ewulo, et al., 2008). 

In Nigeria, the cultivation of tomato is more during dry season under irrigation in the Savannah 

ecological zone due to favourable weather condition when temperatures are about 25 
o
C and 

humidity 8-10% .The crop suffers great setback during the wet season cropping due to high 

humidity and incidence of pests and diseases that result in low yield resulting in scarcity of the 

fresh fruits during the period (Jaliya, et al., 2007).  

The fruits are used in almost all household for consumption in raw, cooked or processed forms. 

The fruits have nutritional and medicinal qualities and served as source of income. (Anons; 2005 

and Anons; 2011). In Kadawa, Nigeria where the bulk of irrigated tomato is produced in the 

country with the existence of popular tomato market, the community and its environs depended 

directly or indirectly on tomato production and sales as their means of livelihood during dry 

season period.   

Apart from environmental factors (such as temperature, humidity, pests and diseases), poor soil 

fertility, inappropriate irrigation interval and variety as well as poor cultural practice affect the 

cultivation of tomato in the Sudan savannah ecology in Nigeria under irrigation; these hinder the 

achievement of optimum yield of the crop in the region. 

Poor soil fertility status of savannah soils and unavailability of chemical fertilizer at appropriate 

time resulted in low yields. These can be addressed by the use of an alternative source of applied 

nutrients such as poultry manure, which is rich in essential nutrients required by the crop. In 

addition inappropriate irrigation resulted in water wastage, logging and development of higher 

water table. This can be overcome by determination of suitable irrigation interval so that water 

can be applied to the crop as required and when due. Likewise, use of inappropriate variety 

resulted in poor yield or total crop failure. This can be avoided by choice of variety with proven 

higher yield potential and adapted to the environment. On the other hand, absent of good cultural 

practice for support lead to poor growth and more number of unmarketable fruits. This can be 

addressed by use of stake that would enhance the plant growth by being exposed to better 

sunlight and aeration for higher and quality fruits.   

This work was therefore conceived to evaluate yield and yields components of two tomato 

varieties as controlled by staking, irrigation interval and poultry manure application.  

MATERIALS AND METHODS 

Experimental Site 

A three year field experiment was conducted during the dry seasons of 2007/08, 2008/09 and 

2009/10 at the Irrigation Research Station farm of the Institute for Agricultural Research, 

Ahmadu Bello University, Zaria, located at Kadawa (11
0 

39’ ; O8
0
 02’E, 500m above sea level) 
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in the Sudan savannah agro ecological zone of Nigeria. Soil samples were randomly collected 

from three points at the depths of 0-15 cm and 15-30 cm prior to land preparation for laboratory 

analysis using standard procedures as described by Blackman (1965) as presented in Table 1 

 

Table 1: Physical and chemical properties of the experimental site at 0 -  30cm 

 depth during 2008,       2009 and 2010 dry seasons cropping at  Kadawa 

 

 

Soil properties 

          

     Seasons 

 2007/2008 

 

 

2008/2009          2009/2010 

 

Physical Composition 

(g/kg) 

   

Sandy 428.0 457.0                                488.0                                  

Silt 292.0 252.0 232.0 

Clay 280.0   291.0  280.0   

Textural class Sandy  loam Sandy loam Sandy loam 

Chemical composition    

pH in water 6.2 7.2 6.4 

pH (0.0 Cacl2) 6.0 6.3 6.0 
Organic carbon(g/kg) 0.72 0.72 0.73 

Available phosphorus 

(mg/kg) 

24.3 24.3 25.3 

Total nitrogen (g/kg) 0.22 0.22 0.30 

Exchangeable bases 

(cmol/kg) 

   

Ca++ 1.80 1.80 1.70 

Mg++ 1.20 1.20 1.30 

K+ 0.07 0.07 0.08 

Na++ 0.25 0.25 0.24 

Exchangeable acidity 0.09 0.09 0.09 
CEC 7.10 7.11 7.20 

     

 

Treatments and Experimental Design 

The experiment consisted of factorial combinations of two training methods (staked and un-

staked), three irrigation intervals (10, 15 and 20 days), two tomato varieties (UC 82B and 

Petomech VF) and three poultry manure rates (0, 6 and 12 t ha
-1

.). The experimental site was 

cleared, harrowed and made into ridges, 75 cm apart. The experiment was laid out in a split plot 

design. Irrigation intervals were assigned to main plots, while sub- plots accommodated the two 

tomato varieties and poultry manure rates. The treatments were replicated three times. The gross 

plot size was 4.0 m x 3.0 m (12m
2
) consisting of four rows and the two inner ridges (6m

2
) 

constituted the net plot.  
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Description of Varieties 

UC 82B is a short variety (50-60cm) with semi determinate growth habit, spreading branches 

and open pollinated with short maturity period of 80 days after transplanting. It is a processing 

type with a pear shaped red fruit containing many seeds. The fruits are firm that store for about 2 

weeks when harvested at green stage (Ibrahim, 1999 and Anons; 2005).  

Petomech VF (popularly referred to as Redstone) is a newly introduced cultivar. The plant is an 

open pollinated with erect stem and has a short maturity period (69-80 days after transplanting). 

It has a medium height (45-60 cm), determinate growth habit, spreading branches with a regular 

leaf type and performs better under full sunlight during dry season cropping (Anons; 2011). It 

has a round or oval smooth- skinned fruit and red in colour when matures and mostly used as 

canned tomato. It is resistant to Verticillium wilt (V) and Fusarium wilt (F), (Anons; 2005 and 

Anons; 2011). 

Observations 

Number of fruits per plant 

The total number of fruits of five tagged plant were recorded and average was worked out as 

number of fruits per plant.  

Fruit diameter 

Five fruits were randomly selected from freshly harvested fruits from each net plot for 

determination of fruit diameter using Vanier Callipher. The average fruit diameter was thereafter 

computed and recorded.  

Fresh fruit yield per hectare  

Fresh fruits harvested from the net plot were weighed and recorded at each harvest. The 

cumulative fresh weights were expressed on hectare basis in kilograms as fresh fruits yield.  

Statistical Analysis 

The data collected were subjected to analyses of variance as described by Snedecor and Cochran 

(1967). Differences between the treatments means were compared using the Duncan Multiple 

Range Test as described by Duncan (1955).  

RESULT 

Total Number of Fruits Per Plant 

Total number of fruits per plant for two tomato varieties as influenced by treatments in 

2007/2008, 2008/2009, 2009/2010 dry seasons and the combined data at Kadawa are presented 

in Table 2. The effect of training was significant in 2009/2010 and the combined mean, in which 
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no staking enhanced greater production of fruits than the staked crop. Irrigation intervals 

significantly influenced fruit production in all the seasons and their combined means.  

     Table 2: Effect of training, irrigation interval, variety and poultry manure  on tomato 

number fruits per  plant in 2007/2008, 2008/2009 and  2009/2010 dry seasons and combined 

mean at Kadawa 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In 2007/2008 season, irrigation at 10 or 15 days intervals gave similar and greater number of 

fruits than 20 days interval. In 2008/2009 season more fruits were obtained at 20 days irrigation 

interval and other intervals were statistically at par with less number of fruits per plant. In 

2009/2010 season, 15 and 20 days irrigation interval resulted in similar and higher number of 

 Total number of fruits/plant 

 

Treatments 

2007/2008 2008/2009 2009/2010 Mean 

 

Training (T)     

Staked  129.7 159.7 115.0b 134.8b 

Unstaked 142.5 154.0 158.1a 151.6a 

SE+ 5.34 3.29 2.37 3.12 

Irrigation interval (I)     

(Days)     
10 136.8a 153.ab 116.9b 135.8b 

15 155.0a 151.0b 144.6a 150.2a 

20 116.6b 165.7a 148.2a 143.5ab 

SE+  6.54  4.03  5.35  3.12 

Variety (V)     

UC 82B 131.8 155.9 133.9 140.6b 

Petomech VF 140.5 157.8 139.1 145.8a 

SE+ 3.12 3.48 2.64 2.19 

Poultry manure      

(t ha-
1
)     

0 118.5b 128.4c 113.2c 120.0c 
6 142.9a 160.6b 141.0b 148.2b 

12 147.0a 181.5a 155.4a 161.3a 

SE+ 3.82 4.26 2.23 2.19 

Interaction (I)     

T x I NS NS NS NS 

T x V NS NS NS NS 

T x P NS NS NS NS 

I x V NS NS NS NS 

I x P  NS NS NS NS 

V x P  NS NS NS NS 

T x I x V NS NS NS NS 
T x I x P NS NS NS NS 

T x V x P NS NS NS NS 

I x V x P  NS NS NS NS 

T x I x V x P NS NS NS NS 

Means followed by the same letter in column within the same treatment group are 

statistically similar at 5% level of probability using DMRT.Where NS = Not significant 

WAT = Week after ransplanting.  
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fruits than 10 days interval. In the combined means, 15 and 20 days irrigation interval had higher 

number of fruits than 10 days interval. In all the three season, no significant response of variety 

was observed on the number of fruits per plant. However in the combined means, Petomech VF 

produced significantly more fruits than UC 82B. Poultry manure had significant effect on 

number of fruits per plant in all the years and the combined mean. In 2007/2008, 6 and 12 t ha
-1

 

of the manure resulted in similar and higher number of fruits than untreated control. In 

subsequent seasons and combined mean, the number of fruits increased with each increment in 

poultry manure rate from 0 - 12 t ha
-1

. The interactions among the various treatment factors were 

not significant on the number of fruits per plant throughout the experimentation periods. 

 

Fruit Diameter 

The effects of treatments on fruit diameter for two tomato varieties in 2007/2008, 2008/2009, 

2009/2010 dry seasons and combined data are presented in Table 3. The effect of staking was 

found to be significant on fruit diameter in 2007/2008 and combined data, in which larger fruits 

were produced by the staked than the un-staked plants. However, the influence of varied 

irrigation interval was only significant in 2007/2008, when irrigation at 10 or 15 days intervals 

gave larger fruits than the 20 days intervals. In 2007/2008 and 2009/2010, and in the combined 

means Petomech VF gave significantly larger fruits than UC 82B. Application of poultry manure 

influenced fruit diameter in 2007/2008, 2009/2010 and the combined data. In 2007/2008, 

application of manure at 6 t ha
-1

 resulted in larger fruits than the control, and was statistically at 

par with 12 t ha
-1

. However in 2009/2010, application of manure at 12 t ha
-1

 gave larger fruits 

than 0 and 6 t ha-
1
. In the combined data, fruit diameters by 6 or 12 t ha

-1
 was more similar and 

each greater than by the control. The interactions of the various treatment groups on fruit 

diameter were not significant in the three seasons and the combined data. 

Fresh Fruit Yield per Hactare 

The effects of treatments on fresh fruit yield for two tomato varieties in 2007/2008, 2009/2009, 

2009/2010 dry seasons and the combined data are presented in Table 4. Training significantly 

influenced fresh fruit yield in 2007/08 and the combined means where staked tomato produced 

significantly higher fresh yield compared to the un- staked crop. Effect of irrigation interval was 

significant in 2007/2008 and combined mean. In 2007/2008, irrigation at 10 or 15 days interval 

resulted in significantly higher fresh fruit yield than 20 days interval. There was no significant 

difference in fresh yield between the two varieties in all the seasons. In 2007/2008, application of 

6 or 12 t ha
-1

 poultry manure gave higher fresh yield than the untreated control. In 2008/2009 and 

the combined data, fresh fruit yield increase with each increase in poultry manure rates from 0- 

12 t ha
-1 
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Table 3: Effect of training, irrigation interval, variety and poultry manure on tomato 

fruit diameter 2007/2008, 2008/2009 and 2009/2010 dry seasons and combined mean 

at Kadawa 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Fruit diameter 

 

Treatments 

2007/2008 2008/2009 2009/2010 Mean 

 

Training (T)     

Staked  6.0a 7.1 6.7 6.6a 

Unstaked 4.4b 7.1 6.6 6.0b 

SE+ 0.13 0.11 0.09 0.06 

Irrigation interval (I)     

(Days)     

10 6.1a 6.9 6.6 6.5 

15 6.0a 6.9 6.8 6.6 

20 3.6b 7.1 6.6 5.8 

SE+ 0.16 0.13 0.11 0.08 

Variety (V)     

UC 82B 5.1b 6.9 6.6b 6.2b 

Petomech VF 5.8a 7.0 7.11a 6.6a 

SE+ 0.12 0.10 0.12 0.04 

Poultry manure      

(t ha-
1
)     

0 5.0b 6.6 6.6b 6.1b 

6 5.4a 6.8 6.5b 6.2ab 

12 5.3ab 7.1 6.9a 6.4a 

SE+ 0.12 0.12 0.08 0.06 

Interaction (I)     

T x I NS NS NS NS 

T x V NS NS NS NS 

T x P NS NS NS NS 

I x V NS NS NS NS 

I x P  NS NS NS NS 

V x P  NS NS NS NS 

T x I x V NS NS NS NS 

T x I x P NS NS NS NS 

T x V x P NS NS NS NS 

I x V x P  NS NS NS NS 

T x I x V x P NS NS NS NS 

Means followed by the same letter in column within the same treatment 

group are statistically similar at 5% level of probability using 

DMRT.Where NS = Not significant WAT = Week after ransplanting.  
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A significant interaction was recorded between irrigation intervals and poultry manure rates in 

2007/2008 (Table 4). At each level of poultry manure, 10 and 15 days irrigation intervals gave 

higher yield than 20 days interval. Similarly, at 10 or 15 days irrigation intervals, application of 6 

and 12 t ha
-1  

poultry manure, resulted in similar and higher fresh fruit yield per hactare than the 

control while under 20 days irrigation interval, poultry manure did not influence fresh fruits 

yield.  

Table 4: Effect of training, irrigation interval, variety and poultry 

manure  on fresh fruit yield/ha in 2007/2008, 2008/ 2009, 2009/ 2010 dry 

  seasons and combined mean at Kadawa 

 

 Fresh fruit yield (Kg ha
-1

)  

 

Treatments 

2007/2008 2008/8009 2009/2010 Mean 

 

Training (T)     

Staked 3941a 9373 3640 5651a 

Unstaked 3509b 8072 2080 4554b 

SE+ 382.9 747.6 571.0 313.0 

Irrigation interval (I)     

(Days)     

10 4259a 7910 3597 5255a 

15 3934a 9251 2657 5281a 

20 2945b 9007 2326 4759b 

SE+ 469.0 915.6 633.2 383.3 

Variety (V)     

UC82B 4448 8269 2975 5231 

Petomech VF 4441 9177 2745 5454 

SE+ 382.9 476.2 611.8 367.5 

Poultry manure      

(t ha
-1

)     

0 2286b 6723c 2284b 3764c 

6 4441a 8862b 2389b 5231b 

12 4448a 1059a 3906a 6312a 

SE+ 469.0 583.3 749.3 32.6 

Interaction (I)     

T x I NS NS NS NS 

T x V NS NS NS NS 

T x P NS NS NS NS 

I x V NS NS NS NS 

I x P  * NS NS NS 

V x P  NS NS NS NS 

T x I x V NS NS NS NS 

T x I x P NS NS NS NS 



International Journal of Advanced Scientific and Technical Research                  Issue 3 volume 2, March-April 2013          

Available online on   http://www.rspublication.com/ijst/index.html                                                     ISSN 2249-9954 

 Page 623 

 

T x V x P NS NS NS NS 

I x V x P  NS NS NS NS 

T x I x V x P NS NS NS NS 

Means followed by the same letter in column within the same treatment 

group are statistically similar at 5% level  of probability using 

DMRT.Where NS = Not significant WAT=Week after transplanting  

* = significant at 5% level of probability 

 

 

Table 5: Interaction between poultry manure rate and irrigation interval 

on fresh fruit yield (kg ha
-1

) of tomato in 2007/2008 dry season at Kadawa 

 Irrigation interval (Days) 

Treatments 10 15 20 

Poultry manure rate 

(t ha-
1
) 

   

0 3651b  4181b  1798c 

6 4861a  6528a  2063c 

12   5708a     5145a    2305c 

 SE+                 712.9   

Means followed by the same letter within the same row or column are 

statistically similar at 5 % level of probability using DMRT 

DISCUSSION 

Staking 

The higher number of fruits could be attributed to the fact that tomato performed better when 

allowed to trail on supporting material, thereby exposing the crop to adequate solar radiation and 

ventilation that facilitate flower initiation resulting in earlier and more fruits production. 

Similarly the number of harvests was enhanced by leaves surfaces that shield the fruits from 

direct sunburn and immature ripening that affects subsequent productions.  According to Anons, 

(2011), attributed higher yield on more spray coverage obtained, that aided in pests control and 

subsequent flower formations. On the other hand, Wuster, et al. (2007), stated that in warmer 

climate higher yield was obtained from staked and the pruned tomatoes compared to unstaked 

and unpruned crops as observed in this study were staked tomato out yielded unstaked .  

Irrigation Interval  
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     The better yield attributes at closer irrigation interval indicated that tomato needs frequent 

irrigation at vegetative and fruiting stages of their growth  as indicated in more number of fruits, 

large sized fruits and higher fresh yield when irrigated at 10-15 days interval. Similarly, Martins 

(1966) revealed that longer irrigation interval increased the percentage of sunburned fruits. 

Likewise the larger fruits obtained at 10 days interval could be due to more moisture requirement 

of the crop at a particular development period during reproductive phase which is also influenced 

by the crop microclimate and assimilate requirement for flowering and fruits productions. This 

necessitates the need for more nutrients and regular moisture supply for efficient assimilation 

resulting in fruit production with an appreciable size. This agreed with earlier research by Amans 

and Nwaduekwe (1993) that recorded large sized fruit and higher fresh fruits yield, when 

irrigation was done at 10 days interval than 5 and 20 days. The higher fresh yield obtained at 10 -

15 days irrigation interval in 2007/2008 and combined mean could be attributed to the favourable 

increases in yield parameters when the crop was irrigated at 10 to 15 days intervals as influenced 

by weather condition during the season. On the other hand, Mani et al (2007) recorded higher 

fresh yields when tomato was irrigated at 10 days interval as compared to crop that was irrigated 

at 15 days interval. However, the non-significant response could be attributed to weather 

conditions and the high water table of the soil that kept the soil moisture constant at its upper 

limit (field capacity). 

Variety  

The large sized fruits in Petomech VF could be attributed to genetic factor as influenced by the 

available favourable environmental factors that allowed the plants to grow vigorously resulting 

in early fruits settings. The fruits utilized the available assimilates that facilitated their expansion 

and accumulation of more water. The non-significant difference in fresh yield between the two 

varieties might be attributed to similar fresh fruit weight per plant.  Fresh fruit yield depend on 

the fresh weight per plant and other yield related characters and these attributes are variety 

dependent under favorable management and environmental conditions 

 Poultry Manure 

The higher fresh yield as recorded when 6 t ha
-1

 was applied in 2007/2008 could be attributed to 

appreciable amount of essential nutrients in the soil during the seasons (Table 1) that supplement 

applied nutrients. However, the higher yield obtained when 12 t ha
-1

 was applied in 2008/2009, 

2009/2010 and combined means could be attributed to the fact that tomato as vegetable crop 

require higher dose of essential nutrients especially N, P and K, for growth and development. 

Similarly, the higher Ca and other bases contained in the manure might have raised the soil pH to 

level required by the crop. Similarly, the higher yield obtained when 12 t ha
-1

 was applied could 

be due to increase demand for  nutrients for the appreciable vegetative growth during 

reproductive phase (continuous flowering and fruiting)  to provide the necessary assimilate to 

meet the crop demand. Similar result was reported by Jaramillo et al. (1978), who recorded 

higher yield when 12 t ha
-1

 of poultry manure was applied. In contrast, Omori et al. (1977) 

recorded higher vegetative growth and yields when 10 t/ha of poultry manure was applied. The 

differences could be due to nutrients composition of the poultry manure used and ecology in the 
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respective studies. However, it is clear from these findings that tomato requires readily available 

manure that would supply the crop with appreciable amount of essential nutrients for healthy 

growth and development that would enhance fresh fruits yield. 

Conclusion 

The experiment indicated that used of staked, 15 days irrigation interval and application of 12 t 

ha
-1

 poultry manure in UC 82B and Petomech tomato varieties resulted in higher fresh yield with 

large sized fruits in Kadawa, Sudan savannah agro ecological zone of Nigeria. 
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