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HIGHLIGHTS

• the organic compost produced with slaughterhouse and tannery waste has potential for controling reniform nematodes.
• organic composts reduced the number of nematodes per gram of root and the reproduction factor.
• There was a reduction o height and dry mass of cotton shoots.
• It is required dose adjustments or improvements in its composition to reduce the risk of phytotoxicity.

ABSTRACT: A greenhouse experiment was carried out with the objective of evaluating the effect of increasing 
soil amendments (1, 3, 9, 15 and 30%, v/v) of organic compost produced from slaughterhouse waste and tannery 
residues on the reproduction of reniform nematodes and cotton development. The addition of organic composts 
to soil proportionately reduced the number of nematodes per gram of root and the reproduction factor. However, 
depending on the concentration of the compost, there was a reduction of height and dry mass of cotton shoots. 
We concluded that the organic compost produced with slaughterhouse and tannery waste has potential for 
controlling reniform nematodes, but requires dose adjustments or improvements in its composition to reduce 
the risk of phytotoxicity.
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INTRODUCTION

Beef cattle production is a very important economic activity in Brazil. In 2012, more than 31 
million animals were slaughtered1. As a consequence, about 900 tons of bovine rumen content – the 
main slaughterhouses waste – was generated2, 3. The use of such residue as a source of nutrients for 
agriculture could create value for what is now considered an environmental problem of the meat 
production chain, since these materials are often improperly discarded. Recently, bovine rumen 
content has been used as input for the production of organic fertilizers, which have been evaluated 
regarding their agronomic value4, 5.

Different organic soil amendments have been proved to reduce the population density of plant 
parasitic nematodes and increase the productivity of various crops6. The mode of action of organic soil 
amendments in controlling nematodes is complex and depends on the type of compost7. However, most 
studies conducted so far suggest that the organic compounds or their degradation products are toxic 
to nematodes and stimulate antagonists in the soil8. Furthermore, the effects of organic compounds 
depend on the nematode species present in the soil9.

The reniform nematode, Rotylenchus reniformis Linford and Oliveira, is a major problem for several 
crops worldwide, like cotton, soybean and muskmelon10, 11, 12. Due to the large number of susceptible 
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plant species and the few available resistant genotypes13, the management of this nematode has been 
limited to the use of nematicides, when economically feasible. So, the use of organic residues as soil 
amendments could be an important management strategy14.

The addition of municipal pruning residues (leaves, branches and grass), solid cattle manure and 
leaves, as well as residues of marigold, mustard or sunflower based-composts has been shown to 
reduce the population of R. reniformis in soil15, 16, 17.

The present work was carried out with the objective of evaluating the effect of compost made from 
slaughterhouse and tannery wastes on the reproduction of reniform nematodes and development of 
cotton plants.

MATERIAL AND METHODS

The compost was produced using slaughterhouse wastes (rumen contents and fat), leather processing 
wastes (peeling products and scrap, before chromium treatment), vegetable waste, coal ashes from 
steam boilers, sawdust, basalt powder, phosphorite and talc, whose characteristics are presented in 
Table 1.

Varying concentrations (0, 1, 3, 9, 15 and 30% v/v) of the compost was added to the substrate (65.0% 
sand, 6.8% silt and 28.2% clay), previously disinfested by solarization, and the resulted mixtures 
were used to fill three-liter clay pots. One pre-germinated cotton seedling of cultivar “BRS Cedro” was 
transplanted to each pot.

After one week, each cotton plant was inoculated with 5 mL of an aqueous suspension of 1,000 eggs 
and vermiform specimens of R. reniformis. An equal number of cotton plants were maintained 
without inoculation. Ninety days after inoculation, the plants were evaluated for height, dry mass of 
shoots and multiplication of nematodes. The roots were separated from the substrate, gently washed 
in tap water and let dry for 20 minutes on paper towel before being weighed. Nematode extraction 
from roots followed Coolen & D’Herde18. Data on fresh root mass and nematode counts were used to 
estimate the number of nematodes per gram of root and the reproduction factor (RF = total number of 
nematodes in the root material at the end of the experiment/1,000). The experiment was a completely 
randomized design with eight replications per treatment in a 2 × 6 factorial setup (inoculated or not 
inoculated with nematodes x concentrations of compost). Data were subjected to analysis of variance 
and linear regression analysis.

RESULTS AND DISCUSSION

No significant interaction was observed between inoculation or not with the nematode and 
concentrations of the compost as far as cotton plant growth is concerned. There also were no significant 
differences between plants inoculated or not inoculated with the nematodes concerning the height 
and dry weight of shoots. On the other hand, significant differences were observed in plant height 
(p < 0.01), dry matter of shoots (p < 0.01), and nematode reproduction factor (p < 0.01) by different 
concentrations of compost in the substrate.

Figures 1 and 2 show the data from the number of nematodes per gram of root and reproduction 
factor of R. reniformis, due to the addition of increasing concentrations of the organic compost in 
the substrate. Nematode reproduction was affected by compost soil amendment. The reduction in 
the number of nematodes per gram of root ranged from 22.4 to 97.3%. The nematode reproduction 
factor decreased from 59.9 to 99.0%, depending on the different compost concentrations. In both 
cases, exponential models best fit the data on compost effect on nematode reproduction. However, the 
addition of the compost to the soil caused a negative effect on cotton plants, characterized by reduced 
height (14.8 to 45.1%) and dry mass of shoots (12.6 to 62.8%), as presented in Figures 3 and 4.

Table 1. Chemical and fertility features of the organic compost produced from slaughterhouse waste and tannery.

pH C:N M. O. Ca Mg P K N Na S Cu Zn B

--------------------------------- dcg / kg --------------------------------- -------- mg / kg --------

8.0 6.20 37.44 8.79 1.23 4.78 0.20 2.95 0.30 0.94 18.69 62.01 54.15
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Figure 1. Number of nematodes per gram of cotton roots as affected by concentrations of the compost in the substrate.

Figure 2. Reproduction factor of Rotylenchulus reniformis as affected by concentrations of the compost in the 
substrate.

In a field experiment in which different amounts of compost from plant pruning waste (leaves, 

branches and grass), with pH 7.7 and C:N ratio 4.2:1, were added to soil cultivated with barley, 

Renčo et al.17 observed a significant reduction of the population density of R. reniformis, proportional to 

the compost concentration. Generally, lower C:N composts, as that used in the present study (Table 1), 

promote the control of nematodes14, due to the production of ammonia during the decomposition of 

organic residues in the soil, because of their high nitrogen contents19. On the other hand, this same low 

C:N ratio could be responsible for the observed phytotoxic effects, as a consequence of an insufficient 

amount of carbon in the substrate, interfering in the use of available nitrogen by soil microbes. As a 

rule, the range of C:N ratio most suitable to obtain control of nematodes without causing phytotoxicity 

varies from 14 to 2020. Thus, good strategies to obtain the benefits of using the organic compost made 

from slaughterhouse and tannery waste for the control of the reniform nematodes without risks of 

causing phytotoxicity could be the use of lower but still efficient concentrations (Figures 1 and 2), and/

or the addition of carbon sources to the compost to increase its C:N ratio.
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CONCLUSIONS

In conclusion, the application in the soil of organic compost based on slaughterhouse and tannery 
waste has potential for reniform nematode management, helping to reduce the use of chemical 
pesticides and also the disposal of polluting wastes.
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