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ABSTRACT: Field experiment was carried out on Tleaching and Research Farm, Faculty of AgricultUrayersity

of Maiduguri, during the cropping season of 1997et@luate the effectiveness of farmyard manure (fF\avd
compost manure for the control of root knot nemat@del oidogyne spp.) in tomato. There were five treatments viz:
cowdung, poultry manure, sheep + goat manure, cempanure and control. 100kg/ha of each of theatments
were incorporated into the soil per plot measuéingx 2m four weeks before the start of the expanimaad replicated
three time in a randomized complete block desigBBR). Results showed that the initial and finapplation of
nematodes were non significant and significantffedent respectively. Nematode number per 5g of veas observed
under control and lowest in treated plots with Fdhd compost manure. Root length, shoot lengthshodt weight
were highest in treated plots and lowest in therobn Root weight and root knot galls, however revhighest under

control compared to treated plots. The yield was-significant. However, higher yields were reeatdn treated
plots and lowest in the control.
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Introduction

Plant parasitic nematodes are recognizedotengially serious constraint to crop productivitfhey
transmit virus diseases to plants in which consibller damages are caused resulting to food scét&jy
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Nematode damage goes unnoticed all around diyiald losses may equal those associated with more
severe and easily identifiable plant diseases (B8)Northern Nigeria savanna it was estimated &ftut
40% vyield reduction (14), 70% losses in yield iditn (15) and 30-40% losses in yield in Senegal (9)
respectively were due to nematodes. Root knot teatea (eloidogyne spp.) are very significant group of
plant parasitic nematodes limiting world agricutuproductivity. Of the four species of the genus
Meloidogyne, M. incognita and M. javanica are prevalent in northern Nigerian savanna (2).@omest
symptoms of nematode attack are gall formationrasés or lesions on the roots, irregular root growt
stubby roots, lateral roots and whisker root hairbeir aerial plant parts becomes wilted, stuntéstorted
and the leaves appear rolled, wrinkled and twisteaging about disturbance of mineral and wateakt
leading to weakness and finally death of the p{@n& 2). Tomato ycopersicon esculentus Mill) is an
important vegetable crop which is believed to hariginated from central and south America (18).islt
eaten raw, as salad and it can be made into spightes, ketchups, sauces and other products skfived
raw, baked, stewed, fried and as a sauce with vafioods. Tomato paste is used for cooking, madket
fresh, and can be sun dried during the dry seadobralso provides vitamins and minerals as well as
carbohydrates. With all these contributions todfgopply and security however, tomato is very suisicke
to root knot nematodeMeloidogyne spp.) (10 & 11). This has resulted into a lot of reshato find a
solution for their control at a cheaper rate coragato the chemical control (nematicides) which ésyv
expensive. Organic materials and amendments heee found to be effective in the management and or
control of root knot nematodes (5 & 17). Poultrgmare and cowdung were found to be superior torothe
organic manures in terms of growth, vigour and ldyipopulation of all nematodes fall immediatelyeaf
application of soil amendments but increased grfdtrereafter (1). Because of the importanceoofidto
in the human diet, the control of its major pesptrknot nematodeMeloidogyne spp.) cannot be over
emphasized. The objective of this study therefeais to evaluate a cheaper method of control of koot
nematodes in tomato using FYM and compost manuobtiain optimum yields.

Materials and M ethods

Field experiment was conducted during the71&®pping season on the Teaching and Research Farm
University of Maiduguri (11°51'N; 13°15'E) in thei@an savanna characterized by single rainy seagson f
June to September followed by dry season from Néezrto May. The texture of the soil was sandy loam
with 70.0% sand, 17.0% silt and 10.0% clay (12he Tield was previously cropped with millet, onion,
okra, garden egg and tomato which were highly qigde to Meloidogyne spp. infestation (6). The
experimental site was cleared, ploughed and plerevwnarked out. Four weeks before transplanting,
100kg/ha of each of the treatment effects wererpm@ted into the plots measuring 2m x 2m laidiowt
randomized complete block design (RCBD) and refditdhree times and watered to facilitate reledse o
nutrients from the decomposing FYM and compost manuust before transplanting, they were ploughed
and watered and transplanting done in the everiigeding was done manually at intervals througlioait
research period. Harvesting was done by pickipgdifruits every three days. The extraction tespimaifor
recovery of nematodes in soil was the WhiteheadHgrdming Method (20). In this, two thin layer ties
papers were placed in a wire netted plastic buckéie soil sample were thinly spread on the tigsjger
and water poured gently to saturate it. Sampleae Veft over night (24 hrs) to allow the active regades
to crawl from the moist soil into the tissue papkced over a tray containing water. The suspensis
collected into 200 ml baker to allow for nematotesettle for few hours. Excess water was poufetbo
a level of 50ml. Three aliquots of 5ml were eaghetied out from the suspension after agitation ted
suspension poured into 3 counting petridishes s¢ggr Nematodes were counted with the aid of
microscope and averages taken. For nematode mycfioen roots, infected roots of tomato were washed
properly and cut into pieces with a razor. Thetsogere rinsed in clean water and drained propemty
transferred to a 50ml beaker containing tap wateml stock acid fuchsin stain solution was added an
boiled for 30 seconds on a hot plate. The soluias cooled, drained and roots rinsed in runnifpg ta
water. The roots were placed in 30ml glycerin #ieid with few drops of 5N HCI and heated for
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destaining. The roots were brightly stained arehidd. The stained endo-parasitic nematodes were
counted directly under a microscope and recordBéta taken included initial and final population of
nematodes before treatment application and at samrematode number per 5g of root at harvest; mamb
of root knot galls; root length and weight; shoendth and weight. The experimental data were then
subjected to analysis of variance (ANOVA) approfgrio RCBD and difference between treatment means
were compared using the Least Significant DiffeeetilcSD) at 5% level of probability.

Results

The effect of FYM and compost manure on nethatpopulation recovered from 1000cm3 of soil and
5g of root of tomato is presented in Table 1. €Ehemas significant differences observed in the final
population of nematodes and nematode populatiob@ef root. The initial population of nematodessw
however non-significant. No significant differescén final population of nematodes were observed
between cowdung and poultry manure and betweerpshg®at manure and compost manure, control and
sheep + goat manure; compost manure and sheep imgoare; poultry manure and cowdung respectively.
Highest final population of nematodes was obseimede control (310.0) followed by sheep + goat oran
(190.0) and lowest (133.3) under poultry manurelsoAsignificant differences were observed between
control and all the rest of the treatments. Theaie no significant difference between cowdung amatpy
manure, and between sheep + goat manure and comigiggtest nematode number per 5g of root (293.0)
was observed in the control and lowest (43.3) inlipp manure. Table 2 shows the effect of FYM and
compost manure on growth parameters and yieldro&to. Root length was not significantly differeot
control, compost manure, sheep + goat manure. tdgaubnure was not also significantly differentrfro
cowdung but poultry manure and cowdung were bajhifsicantly different to the rest of the treatments
Highest root length (39.6cm) was observed with pguhanure and lowest (27.9cm) with the controboR
weight was not significantly different between goulmanure and cowdung and between sheep + goat
manure and compost manure. However, the contral significantly different to all the rest of the
treatments. Highest root weight (90.0g) was reedrth the control and the lowest (70.7g) with sheep
goat manure. Number of root knot galls were nghificantly different between sheep + goat manure,
cowdung and poultry manure. Compost manure wasfisigntly different from control, and the control
significantly different to all the rest of the ttgeents. Highest number of galls (27.7) was reabnaeder
control and the lowest (7.0) with poultry manurgignificant differences in shoot heaight was obsérv
between control and poultry manure; sheep + goatuneaand cowdung. There was no significant
differences between control and compost manurghé4sit shoot length (55.5cm) was observed with poult
manure and lowest (28.9cm) with the control. Sheeight recorded significant differences. The coint
was significantly different from sheep + goat manupoultry manure and cowdung. There was no
significant differences between control and compoahure. Highest shoot weight (87.49) was recorded
with poultry manure but was not significantly diéat to cowdung, and lowest (46.7g) with the cdritid
also not significantly different to compost manur&he yield was non-significant, though treatedtplo
recorded higher yields compared to the control.
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Table 1: Effect of FYM and compost manure on neah@ population recovered from 100G soil
and 5g root of tomato.

Treatment Initial Population of Final Population of Nematode per 59 of
nematode (Nos) nematode (Nos) root (Nos)

Cowdung 216.7 176.7 55.3

Poultry manure 220.0 133.3 43.3

Sheep + goat manure 213.3 190.0 80.0

Compost manure 216.7 180.0 90.0

Control 193.3 310.0 293.3

SE 20.39 26.16 6.58

LDS (P = 0.05) NS 51.10 15.18

Table 2: Effect of FYM and compost manure on dhoparameters and yield of tomato.

Treatment Root length Root Root knot  Shoot length Shoot Yield (t/ha)
(cm) weight (g) galls (Nos) (cm) weight (g)

Cowdung 37.7 75.5 10.3 41.3 82.2 9.5

Poultry 39.6 81.9 7.0 55.5 87.4 14.6

manure

Sheep + goat 30.6 70.7 12.7 36.7 58.4 7.8

manure

Compost 30.5 68.4 16.7 33.3 48.9 7.5

manure

Control 27.9 90.0 27.7 28.9 46.7 5.3

SE 2.16 2.79 1.87 3.26 3.31 1.21

LDS(P=0.05) 4.98 6.45 4,32 7.51 7.62 NS

Discussion

Table | recorded initial population of nematodesnas-significant.

The reason for the non-significa
could be due to the fact that the decompositior-6M and compost manure did not start to release

nematicidal compounds to effect the decrease iratae population. This agrees with (13) who regubrt

that the addition of organic amendments supprepsedlation of nematodes by releasing nematicides in

the soil after a longer period of time and notétial stages. In the final population of nematsdeowever,

significant differences were observed and the cbmcorded the highest number of nematodes (310.0)

compared to the rest of the treatments. The refsothis high population of nematodes in the cohntr

could be as a result of the absence of FYM and csimmanure which did not release nematicides that
could have suppressed the number of nematodes (IB& number of nematicides per 5g of root was

highest with the control compared to treated plothis is in agreement with (13) and (7) who repdrt
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suppressive effects of organic amendments on nemgtopulation and increased population in control
plots. Table Il shows significant effects of FYMdacompost manure on growth parameters only. The
yield was non-significant. Longest roots (39.6cwgre observed in treated plots and shortest roots
(27.9cm) in the control because of the activitieplant parasitic nematodes that were suppressgéated
plots due to addition of FYM and compost manure maidsuppressed in the control. This agrees Wil (
who reported that activities of nematodes in thetssated with organic amendments reduce popuiadio
nematodes thus allowing root growth and developrhehino growth in the control. Root weight showed
significant differences. Highest root weight (98¢gs observed in the control and lowest (68.4g)eated
plots. The reason for this highest root weighthie control was because of galling effect whichuiret
lateral roots and added to the weight of roothendontrol. This agrees with (3) who reported bajtroot
knot galls in control plot and lowest in treatedtpl Root knot galls were also highest (27.7handontrol
which agrees with (3). Significant effect on shi@otgth and shoot weight were observed betweetettea
and control plots. Treated plots recorded rapahpgrowth with well developed stem and foliage ahihi
gave tall shoots and heavy roots, while controleappd stunted, thrifty and which gave short shaats
also weighed less. This is in agreement with (&) &) who observed more vegetative growth in égat
plots and least growth in the control. The yietdadwas non-significant. However, treated plotorded
higher yields than control. The reason for higfields in treated plots could be because FYM amdpmst
manure suppressed activity of nematodes and oattiee hand FYM and compost manure supplied the sil
with more nitrogen which enhanced growth and yieltbmato (7 & 13). Lowest yield was recordedtie t
control suggesting that tomato plants suffered affects of nematode infestation as well as nitrogen
deficiency conforming to the findings of (3) thasses in tomato yield was as a result of infesidipM.
incognita.

Conclusion

FYM and compost manure was found to be effecin reducing final population and number of
nematodes per 5g of soil; plant growth parametkesshoot height and weight and root length weghéii
in treated plots and even in the yield, while cohtecorded lowest values. Since FYM and compast h
proved effective in controllingyleloidogyne spp. in tomato and is cheaper than using nematicithey, ¢an
therefore be recommended for adoption, especialiige farmers.
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