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Abstract  A field experiment was conducted in the 
field of Plant Pathology Division, Bangladesh Agricultural 
Research Institute to find out the efficacy of organic 
amendments viz. poultry refuse, rice bran , fresh saw dust, 
dry saw dust, tea waste and a nematicide Furadan 5G 
against root-knot disease (Meloidogyne incognita) of 
tomato during three consecutive years viz. 2012-13, 
2013-14 and 2014-15. Soil was treated with different 
organic amendments 10 days before seedling transplanting 
and Furadan 5G was applied on the day of seedling 
transplanting of tomato. The soils of the experimental plots 
were inoculated with chopped severely galled (M. 
incognita) roots of tomato at the time of treatment 
application. In all the years, considerable reduction in 
root-knot disease and increase in plant growth and fruit 
yield were achieved with different treatments and Furadan 
5G. The most effective treatment was poultry refuse 
followed by rice bran and Furadan 5G. In 1st year, 2nd year 
and 3rd year, gall index values were 5.16, 4.94 and 6.27 
under control, respectively. The severity was reduced to 
59.11-64.53% in 1st year, 50.60-60.72% in 2nd year and 
48.96-55.34% in the 3rd year compared to control due to 
application of the rice bran, Furadan 5G and poultry refuse. 
On the other hand, fruit yield under control was 44.82 t/ha 
at 1st year 49.73 t/ha in 2nd year and 36.95 t/ha at 3rd year. 
The highly effective three treatments increased fruit yield 
to 11.02-29.90% in 1st year, 17.17-30.56% in 2nd year and 
23.39-35.02% in the 3rd year compared to control. The fruit 
yield of tomato was directly and linearly correlated with 
gall indices in tomato gall. Based on the findings of present 
the study poultry refuse and rice bran noted as an effective 
treatment to manage root-knot disease of tomato. 

Keywords  Poultry Refuse, Rice Bran, Saw Dust, Tea 
Waste, Furadan, Meloidogyne incognita, Tomato 

1. Introduction
Tomato (Lycopersicon esculentum L.) is one of the most 

popular and nutritious vegetable crops in Bangladesh 
which belongs to the family Solanaceae. It ranks next to 
potato and sweet potato in respect of vegetable production 
in the world (1, 2) and tops the list of conned vegetables (3). 
The average yield of tomato in Bangladesh is 14.05 t/ha (4) 
which is quite low as compared to that of other tomato 
producing countries in the World (5). The low yield was 
mainly attributed to the susceptible nature of the crop to 
insect pests and diseases among which plant-parasitic 
nematodes are one of the most prevalent (6). Plant-parasitic 
nematodes have been implicated as a major constraint to 
tomato production (7). In general, the most widespread 
nematode species are the root-knot nematodes 
(Meloidogyne spp.). The root-knot nematodes are an 
economically important group of plant-parasitic nematodes 
(8). The common root-knot nematodes identified as 
parasites of tomatoes in the tropics are: M. incognita 
(Kofoid and White), M. javanica (Treub), and M. arenaria 
(Neal) of which M. incognita is the most important (9). 
Yield loss of about 20.6% in tomatoes has been attributed 
to Meloidogyne species (10, 11). It causes about 40% yield 
loss of tomato in Bangladesh and about 46.2% yield 
reduction in India (12, 13). A number of approaches aimed 
to control root-knot nematodes through application of 
nematicides (14), organic soil amendments (15, 16, 17, 18), 
cultural management, physical methods like soil 
solarization and biological measures like Trichoderma spp, 
Pacecilomyces lilacinus, Pasturia penetrans and 
Pseudomonas aeruginosa (19, 20, 21). Tomato cultivar 
resistant to root-knot nematode is not available in 
Bangladesh. For many years chemical nematicides have 
been used to control plant parasitic nematodes effectively. 
Although these are effective and fast acting, they are 
degrading to the environment, other beneficial soil micro 
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flora and human health (22). Therefore, alternate 
management options against the nematodes are to be 
sought. Organic amendments derived from livestock 
manure, sewage wastes and different composts have been 
reported to have an effect on plant parasitic nematodes and 
free living micro flora (23, 24 25, 26). Organic 
amendments have been identified to enhance soil fertility 
and soil microbial populations (27), as well as suppress 
plant-parasitic nematodes (28). Therefore, the present 
study was undertaken to identify organic amendments with 
potentials to increase yield of tomato and to reduce 
root-knot nematode of tomato. 

2. Materials and Methods 
A field experiment was conducted to test efficacy of 

available organic amendments namely saw dust, rice bran , 
poultry refuses containing bedding materials and tea waste 
and a nematicide Furadan 5G (Carbofuran) to control 
root-knot nematode of tomato. The experiment was 
conducted in three consecutive years viz. 2012-13, 
2013-14 and 2014-15 in the field of Plant Pathology 
Division BARI, Joydebpur, Gazipur. A total of 7 
treatments including a control viz. i) Furadan (F) 5G @ 40 
kg/ha, ii) Fresh saw dust @ 2.5 t/ha, iii) Dry saw dust @ 2.0 
t/ha, iv) Rice bran @ 2.0 t/ha, v) Poultry refuse @ 5 t/ha, vi) 
Tea waste @ 2 t/ha and vii) Untreated control. The 
experiment was laid out in a randomized complete block 
design with 3 replications. The unit plot size 3m x 2.5m 
keeping 1m distance from plot to plot. Standard cultivation 
procedures recommended by BARI were followed to grow 
tomato with little modification. The experimental land was 
prepared with proper tillage and fertilizers were added 
during final land preparation. Requisite quantity of all 
organic amendments were incorporated with the soil 10 
days before transplanting of tomato seedlings and allowed 
to decompose properly. Furadan 5G was applied in the 
field just before transplanting of seedlings. To ensure 
inocula of the nematode, chopped severely galled tomato 
roots infected with M. incognita were mixed with soil 
around the tomato seedlings @ 2 g/plant. Twenty five days 
old and apparently healthy tomato seedlings of variety 
BARI Tomato-2 (Ratan) were transplanted in the 
experimental plots maintaining row to row and plant to 
plant distance of 60 cm and 50 cm, respectively. Ten 
additional seedlings per plot were also transplanted in 
between two rows. During crop season necessary weeding, 
irrigation and other intercultural operations were done as 
per recommendation of the crop (29). 

2.1. Data Collection 

Data on shoot length, shoot weight, root length, root 

weight, gall index and yield were recorded. The root-knot 
disease severity was recorded two time one at 65 days after 
transplanting and another one after final harvest of tomato. 
The additional ten plants per plot were carefully uprooted 
after 65 days of transplanting and the root systems were 
cleaned with running tap water. Data on length and weight 
of shoot and root were recorded. The severity of root gall 
was recorded in terms of gall index based on a 0-10 scale 
(30). Data on fruit yield were recorded from five randomly 
selected plants per plot. The fruit yield was expressed in 
t/ha. 

3. Results 
Shoot growth: Average shoot length of tomato under 

control was 45.67 cm/plant in first year 50.28 cm/plant in 
second year and 45.00 cm/plant in the third year (Table 1). 
Treatment of soil with different organic amendments and 
Furadan 5G increased the parameter to 53.06-63.06 
cm/plant in the first year, 59.22-75.55 cm/plant in the 
second year and 56.20-71.27 cm/plant in the third year 
(Table 1). In the first year, the highest shoot length was 
obtained with poultry refuse followed by rice bran, tea 
waste, Furadan 5G and fresh saw dust. The lowest shoot 
length was recorded from control. More or less similar 
results also observed in the second year where the 
maximum shoot length was recorded from plots treated 
with poultry refuse by 75.55 cm/plant. In the third year 
maximum shoot length was recorded from the poultry 
refuse and rice bran treated plots followed by fresh saw 
dust and Furadan 5G. The least effective treatments to 
increase shoot length was dry saw dust followed by tea 
waste (Table 1). 

In the first year, the shoot weight of tomato was only 
218.3 g/plant under control (Table 1). It increased to 
231.7.0-347.2 g/plant due to treatments with organic 
amendments and Furadan 5G. The highest shoot weight 
was achieved with poultry refuse followed by rice bran, 
Furadan 5G and fresh saw dust. The least effective 
treatment to increase shoot weight was dry saw dust, which 
was followed by tea waste. In the second year, the shoot 
weight of tomato was 268.3 g/plant in control. Application 
of poultry refuse gave the highest shoot weight of 466.8 
g/plant followed by rice bran , Furadan 5G and fresh saw 
dust where the shoot weight was 393.3 g/plant, 368.3 
g/plant and 344.4 g/plant, respectively (Table 1). In the 
third year application different treatments gave higher 
shoot weight over control within the range of 
154.70-236.50 g/plant. Two treatments with poultry refuse 
and rice bran yielded higher shoot weight. The least 
effective treatment to increase shoot weight was dry saw 
dust followed by tea waste (Table 1). 
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Table 1.  Effect of soil treatment with organic amendments and a nematicide on shoot growth of tomato in three consecutive years 

Treatments 
Shoot length (cmplant-1) Shoot weight (gplant-1) 

2012-13 2013-14 2014-15 2012-13 2013-14 2014-15 

Furadan 5G 55.00 b 64.11 b 58.73 b 272.8 bc 368.3 bc 154.70 bc 

Fresh saw dust 54.46 b 62.33 b 57.73 b 263.9 bc 344.4 bc 165.90 bc 

Dry saw dust 53.06 b 59.22 b 56.20 b 231.7 c 331.1 c 171.20 bc 

Rice bran  56.17 b 65.00 b 66.06 a 296.7 ab 393.3 b 198.00 ab 

Poultry refuse with waste materials 63.06 a 75.55 a 71.27 a 347.2 a 466.8 a 236.50 a 

Tea waste 55.44 b 59.28 b 58.53 b 264.4 bc 339.1 bc 170.60 bc 

Control 45.67 c 50.28 c 45.00 c 218.3 c 268.3 d 133.50 c 

LSD (P=0.05) 4.603 7.087 5.241 56.08 51.09 40.31 

Values within the same column with a common letter do not differ significantly (P=0.05) 
 

Table 2.  Efficacy of soil treatment with organic amendments and a nematicide on root growth of tomato in three consecutive years 

Treatments 
Root length (cmplant-1) Root weight (gplant-1) 

2012-13 2013-14 2014-15 2012-13 2013-14 2014-15 

Furadan 5G 25.89 28.33 bc 24.13 c 16.67 b 18.78 ab 13.60 ab 

Fresh saw dust 22.67 28.17 bc 23.93 c 15.11 bc 16.67 b 12.00 abc 

Dry saw dust 22.67 26.66 c 21.73 c 12.50 c 17.61 b 11.20 bc 

Rice bran  24.17 31.28 ab 29.00 b 16.50 b 19.11 ab 14.53 ab 

Poultry refuse with waste materials 25.94 32.44 a 32.20 a 22.22 a 24.17 a 15.80 a 

Tea waste 23.00 27.72 bc 23.60 c 14.04 bc 17.78 b 12.40 abc 

Control 21.00 21.89 d 16.93 d 12.22 c 16.39 b 8.43 c 

LSD (P=0.05) NS 3.471 3.101 3.63 5.24 4.02 

Values within the same column with a common letter do not differ significantly (P=0.05) 

Root growth: Amendment of soil with poultry refuse, 
rice bran and fresh saw dust and application of Furadan 5G 
showed positive effects on root growth of tomato as 
compared to control (Table 2). In the first year, significant 
difference was not observed among the treatment including 
control. In the second year, root length under control was 
only 21.89 cm/plant. It was increased to 26.66-32.44 
cm/plant due to application of poultry refuse, rice bran, 
Furadan 5G, saw dust and tea waste. In the third year, the 
minimum root length of 16.93 cm/plant was recorded 
under control. The highest root length of 32.20 cm/plant 
was achieved with poultry refuse followed by the 
treatments with rice bran giving 29.00 cm/plant root length 
(Table 2). Other five treatments also increased root length 
over control within the range of 21.73-24.13 cm/plant.  

In the first year, root weight was 12.20 g/plant under 

control. It was increased 14.04 to 22.22 g/plant due to 
application of poultry refuse, rice bran , fresh saw dust and 
Furadan 5G (Table 2). In the second year, root weight 
increased to some extent over control showing 16.39 
g/plant under control and 18.78-24.17 g/plant in plots 
treated with poultry refuse, rice bran and Furadan 5G 
(Table 2). The least effective treatment was dry saw dust 
followed by tea waste and fresh saw dust. In the third year, 
the minimum root weight was 8.43 g/plant in control. The 
maximum root weight was 15.80 g/plant in plot treated 
with poultry refuse followed by rice bran, Furadan 5 G, tea 
waste and fresh saw dust.  

Severity of root gall: In all the years, the severity of 
root gall of tomato was drastically reduced over control due 
to treatment of soil with organic amendments viz. poultry 
refuse, rice bran , saw dust and application of Furadan 5G 
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(Table 3). In the first year, the maximum average gall index 
value of 5.16 was recorded in the control plot. It was 
reduced to 1.83 to 3.45 due to treatments with organic 
amendments and the Furadan 5G. The lowest severity of 
root-knot disease of tomato was recorded from the 
treatment with poultry refuse which was followed by 
Furadan 5G, rice bran , fresh saw dust and tea waste but all 
the treatments are statistically identical except dry saw dust. 
Application of poultry refuse gave 64.53% reduction of 
root knot disease severity compared to control followed by 
Furadan 5G, rice bran, fresh saw dust and tea waste where 
the reduction disease severity was 60.08%, 59.11%,  
55.81% and 52.71%, respectively compared to control 
(Table 3).  

In the second year, the highest gall index value of 4.94 
was found in control plot and the values were reduced to 
1.94 to 3.11 due to application of different treatments 
(Table 3). The reduction in disease severity was significant 
compared to control. The maximum reduction 60.72% over 
control was obtained with poultry refuse followed by 
Furadan 5G, rice bran and fresh saw dust with the reduction 
of 51.82%, 50.60% and 47.17% respectively compared to 
control. The least effective treatment to reduce root galling 
was dry saw dust followed by tea waste (Table 3). More or 
less similar trend also observed in the third year where the 
maximum gall index value of 6.27 was found in the control 
treatment. Application of poultry refuse gave the maximum 
55.34% reduction of root knot disease severity compared to 
control followed by Furadan 5G and rice bran with 51.03% 
and 58.96% reduction of root knot disease severity than 
control. 

Crop yield: Organic soil amendments and Furadan 5G 
gave appreciable increase in fruit number/plant and fruit 
yield per hectare in all the years (Table 4). However, yield 
increase was not significant under all treatments compared 

to control (Table 4). 
Under control, fruit number per plant was 23.11 in the 1st 

year, 23.60 in the 2nd year and 20.53 in the 3rd year (Table 
4). Fruit number per plant increased to 23.36-29.11 in the 
1st year, 26.27-32.27 in the 2nd year and 25.07-32.40 in the 
3rd year due to different treatments. In the 1st year, only the 
treatments with poultry refuse increased fruit number 
significantly over control. In the 2nd year, all treatments 
with poultry refuse, rice bran and Furadan 5G caused 
significant increase in fruit number over control. The 
lowest increase 10.16% than control was achieved with dry 
saw dust followed by tea waste and fresh saw dust 
treatments with increased 10.61% and 10.84%, 
respectively compared to control. Poultry refuse gave the 
highest increased of fruit number with 26.87% over control, 
which statistically similar to rice bran (Table 4). In the 3rd 
year, all the treatments significantly increased fruits 
number per plant compared to control. The highest fruits 
number per plant was 32.40 by poultry refuse treatment 
which is significantly differed from other treatments. Soil 
treatment with poultry refuse gave 36.64% higher yield 
than control which was followed by rice bran , fresh saw 
dust and Furadan 5G where the fruits number was 25.07%, 
23.96% and 23.60%, respectively higher than control 
(Table 4). 

In the first year, the lowest fruit yield of 44.82 t/ha was 
found under control (Table 4). The yield was increased to 
46.53 to 58.22 t/ha due to application of different 
treatments with poultry refuses, rice bran, Furadan 5 G and 
saw dust. The maximum yield was obtained with poultry 
refuse where fruit yield was 29.90% higher compared to 
control which followed by Furadan5G with 16.47% higher 
yield than control (Table 5). Differences in fruit yield 
harvested from control plots and plots treated with rice 
bran , saw dust and tea waste was not significant. 

Table 3.  Efficacy of soil treatment with organic amendment and nematicide on the severity of root -knot disease (Meloidogyne incognita) of tomato in 
three consecutive years 

Treatments 
Gall Index (0-10 scale)  Reduction of gall index over control (%) 

2012-13 2013-14 2014-15 2012-13 2013-14 2014-15 

Furadan 5G 2.06 c 2.38 cd 3.07 c 60.08 51.82 51.03 

Fresh saw dust 2.44 c 2.61 c 3.40 bc 52.71 47.17 45.77 

Dry saw dust 3.45 b 3.11 ab 3.80 b 33.14 37.04 39.39 

Rice bran  2.11 c 2.44 c 3.20 bc 59.11 50.60 48.96 

Poultry refuse with waste 
materials 1.83 c 1.94 d 2.80 c 64.53 60.72 55.34 

Tea waste 2.28 c 2.78 bc 3.40 bc 55.81 43.72 45.77 

Control 5.16 a 4.94 a 6.27 a - - - 

LSD (P=0.05) 1.17 0.477 0.593 - - - 

Values within the same column with a common letter do not differ significantly (P=0.05) 
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Table 4.  Efficacy of soil treatment with organic amendment and a nematicide on the fruit number per plant of tomato in soil inoculated with 
Meloidogyne incognita 

Treatments 
Number of Fruits per plant Number of fruits increased over control (%) 

2012-13 2013-14 2014-15 2012-13 2013-14 2014-15 

Furadan 5G 24.72 b 27.53 bc 26.87 b 6.51 14.27 23.60 

Fresh saw dust 24.39 b 26.40 cd 27.00 b 5.25 10.61 23.96 

Dry saw dust 23.66 b 26.47 cd 25.07 b 2.32 10.84 18.11 

Rice bran  23.89 b 30.13 ab 27.40 b 3.26 21.67 25.07 

Poultry refuse with waste materials 29.11 a 32.27 a 32.40 a 20.61 26.87 36.64 

Tea waste 23.36 b 26.27 cd 25.80 b 1.07 10.16 20.43 

Control 23.11 b 23.60 d 20.53 c - - - 

LSD (P=0.05) 2.025 3.277 4.41 - - - 

Values within the same column with a common letter do not differ significantly (P=0.05) 
 
Table 5.  Efficacy of soil treatment with organic amendment and a nematicide on the fruit yield of tomato in soil inoculated with Meloidogyne 
incognita 

Treatments 
Fruits yield (tha-1) Yield increased over control (%) 

2012-13 2013-14 2014-15 2012-13 2013-14 2014-15 

Furadan 5G 52.20 b 60.04 b 51.50 ab 16.47 17.17 28.25 

Fresh saw dust 48.11 bc 59.07 bc 47.02 b 07.34 15.81 21.42 

Dry saw dust 47.98 bc 55.07 bc 45.35 b 07.05 09.69 18.52 

Rice bran  49.76 bc 64.40 ab 48.23 b 11.02 22.77 23.39 

Poultry refuse with waste materials 58.22 a 71.62 a 56.86 a 29.90 30.56 35.02 

Tea waste 46.53 bc 54.56 bc 45.98 b 03.81 08.85 19.64 

Control 44.82 c 49.73 c 36.95 c - - - 

LSD (P=0.05) 5.329 8.99 7.4337 - - - 

Values within the same column with a common letter do not differ significantly (P=0.05) 

 

Figure 1.  Relationship of shoot weight, root weight and fruit yield with gall index of tomato grown in soil inoculated with Meloidogyne incognita and 
treated with poultry refuse, rice bran , saw dust, tea waste and Furadan 5G 
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In the 2nd year, average fruit yield was 49.73 t/ha under 
control and 54.56 to 71.62 t/ha under treated plots (Table 4). 
The highest yield was 71.62 t/ha obtained from poultry 
refuse treatment followed by rice bran and Furadan 5G 
with the yield of 64.40 and 60.04 t/ha, respectively. The 
highest increase of yield 30.56% compared to control in 
poultry refuse treatment which was followed by rice bran 
Furadan 5G and fresh saw dust where yield was increase 
22.77%, 17.17% and 15.81%, respectively over control. 
The lowest increase 8.85% than control was achieved with 
tea waste followed by dry saw dust. 

In the 3rd year, average fruit yield was 36.95 t/ha under 
control treatment and the yield was increase 45.35 to 56.86 
t/ha under treated plots (Table 4). The yield increase over 
control was significant under all treatments with poultry 
refuse, Furadan 5G and rice bran. The highest yield was 
obtained with poultry, which was statistically similar to 
Furadan 5G. Soil amendment with poultry refuse gave the 
highest increase of yield 35.02 compared to control which 
was followed by Furadan 5G and rice bran where the yield 
increase was 28.25% and 23.39%, respectively over 
control. The lowest yield increase 18.52% than control was 
found under dry saw dust followed by tea waste with 19.64% 
higher yield compared to control. 

Correlation and regression analysis was performed to 
find out the relationship of fruit yield, shoot weight and 
root weight with gall index values of tomato grown in soil 
inoculated with M. incognita and treated with poultry 
refuse, rice bran , saw dust, tea waste and Furadan 5G 
(Figure 1). Pooled data on those parameters recorded in 
three consecutive years were used for this analysis and 
found that the relationship was linear and negative for fruit 
yield, shoot weight and root weight with coefficient of 
correlations (r) 0.820, 0.673 and 0.755, respectively, The 
relationship was significant in case of fruit yield, shoot 
weight and root weight and influence of gall index on those 
parameters may be attributed to 67.30% (R2=0.673),  
45.30% (R2=0.453) and 57.00% R2=0.570), respectively. 
The results indicated that organic amendments improved 
plant growth. It may be due to addition of plant nutrients to 
the soil. A Lower R2 value indicates that other factors are 
also involved in plant growth and yield increase. 

4. Discussion 
Plant parasitic nematodes especially root knot 

nematodes are the major constraint to vegetables 
production all over the world. Organic amendments have 
been recognized in the management of plant parasitic 
nematodes and improvement of soil health. Due to their 
apparent environmental nontoxic benefits they have been 
considered in integrated nematode management with 
inorganic amendments. The present study was designed to 
determine the potential of organic amendment viz. poultry 
refuse, rice bran , fresh and dry saw dust and tea waste in 

the suppression of root-knot nematodes and increasing 
plant growth as well as yield of tomato in the field. Our 
results demonstrated that amending field soil with organic 
amendment viz. poultry refuse, rice bran , fresh and dry 
saw dust and tea waste suppressed gall index valued 
caused by root-knot nematode M. incognita and increasing 
plant growth parameters such as shoot length, shoot 
weight, root length and root weight as well as yield of 
tomato compared to control. These results are in 
agreement with that of McSorley and Gallager (31) and 
Kimpinski et al. (32) who reported that organic 
amendments from various sources reduce nematode 
populations. Results of the present study reveal that soil 
amendment with organic amendments effectively reduced 
root-knot severity and increased plant growth and fruit 
yield of tomato grown in M. incognita inoculated soil. 
Chen et al. (33) reported that use of organic amendments in 
the form of manure and compost effectively decrease 
parasitic nematode populations and disease intensity on 
plants. The nematicidal effects of organic amendments 
may be act directly or indirectly on plant parasitic 
nematodes. Applications of organic amendments change 
the soil physical and chemical properties which can 
improve plant health and making the plants to be more 
tolerant to nematode and other pathogenic attacks. 
Nematicidal effects of organic amendments have been 
attributed to several factors including increase in 
facultative parasites due to their richness in organic matter 
and release of toxic substances during decomposition (34, 
35). Oka (36) reported that the mechanisms of organic 
amendments for diseases suppression could be by 
enhancing the plant resistance through improving the 
physical, chemical and biological characteristics of the soil. 
Renco and Kovacik, (23) reported that organic 
amendments have the ability to not only stimulate 
beneficial and free living nematodes, but also other 
important micro flora around the plant rhizosphere that are 
antagonistic to parasitic nematodes. Decomposing plant 
residues and other organic amendments release compounds 
or by products such as nitrogen and organic acids that may 
have nematicidal effects (36, 37). The results of the present 
study clearly indicated that poultry refuse with bedding 
materials enhanced plant growth and reduced root knot 
nematode disease incidence with higher fruits yield of 
tomato. This result is in agreement with that of Meyer et al. 
(38) who indicated significant increase in plant height, leaf 
area, shoot dry weight, stem girth and root dry weight of 
cacao plants with application of poultry manure. The 
application of poultry manure has been observed to have a 
suppressive effect on root-knot nematodes (39). Farahat et 
al. (40) also reported that efficacy of poultry manure 
against plant-parasitic nematodes may either be due to 
stimulation of specific micro-organisms that were capable 
of parasitizing eggs and juveniles or production of 
substances from decomposition of the manure which were 
toxic to the nematodes. From this study it was also 
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observed that rice bran significantly enhanced plant growth 
and reduced root knot nematode incidence as well as 
increased fruits yield of tomato compared to untreated 
control. Chun-Yang et al. (41) reported that rice bran has 
frequently been utilized in the past for soil improvement. 
Chun-Yang et al. (41) also observed that rice bran ash 
reduces the plasticity of soils and increased organic matter 
content. In addition, rice bran was observed to have the 
ability to reduce plant-parasitic nematode infestation on 
crops. According to Prakash and Singh (42), nematode 
density and reproduction decreased progressively with 
increasing rice bran amendments. Thus it was revealed 
from the present investigation that soil amendment with 
poultry refuse was the most effective option for reducing 
root knot nematode disease and increasing plant growth as 
well as for higher yield of tomato. The other options were 
soil treatment with chemical pesticide Furadan 5G or rice 
bran for reducing root knot disease and increasing plant 
growth as well as for higher yield of tomato. Similar 
studies done by Hassan et al. (43) and Orisajo et al. (35) 
showed that amending the soil with organic waste materials 
such as poultry refuse, rice bran and saw dust suppressed 
the populations of Meloidogyne spp. both in the soil and 
roots of tomato with simultaneous increase in the growth 
and yield. Oka et al. (35) and Orisajo et al. (44) also 
reported that application of soil organic amendments is not 
only beneficial to nematode management but also to plant 
growth and productivity. Therefore, it may be concluded 
that soil amendment with poultry refuse is the best 
treatment followed by soil treatment with chemical 
pesticide Furadan 5G or rice bran for reducing root knot 
nematode disease and increasing plant growth as well as 
yield of tomato. 
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