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ABSTRACT

Field experiment was conducted to evaluate thestmsce of fourteen varieties of soybean to Melojdegspp.
infection at Umudike. Result obtained indicatedt ttheere were no significant differences on planighg mean
number of leaves per plant, on the varieties usaly mean number of nodules (3.3) per plant, méamefing
dates (44 DAP) exhibited significant differenceari&ties TGX1789-7F, TGX1681-3F, TGX1440-1E, TG%180
33F, NCRISOY-6 and NCRISQY-1 were moderately stisieep/arieties TGX1485-1D, TGX1805-31F, TGX1843-
6E and Cameroon late were observed to be resistatite nematode infection. The resistant varigtesrded for
nematode population (2433) at planting, nematodeufadion (2566) at mid planting periods only. Thevas no
significant difference on the grain yield. Grainiglg for each treatments and variety showed TGX1ZHN as
having the lowest yield (0.56kg). Variety TGX180@FImaintained a higher yield (1.42kg) and resistario
nematode attack, while varieties TGX1805-33F andRNBDY-1 had high nematode populations and galg @7)
respectively. However, these varieties yieldedchighest grain by weight than other varieties iedk@ and 1.06kg
respectively.
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INTRODUCTION

Soybean GlycinemaxL. Merrill) is one of the important crops selected for actpreduction, research and
utilization in Africa. It is a good source of protdor human and livestock throughout the worlMeloidogynespp.
(root-knot nematode) constitute a major problem reher is grown in the world, more especially in &lig.
Although nematicides are effective for control@nrhs of time of action, they are not always cofdative (Luzzet
al., 1995) and they are not environmentally friendost rotation crops are also susceptiblévieloidogynespp.
Soybean farmers need to depend largely on resistaps for sustainable yield and profitable crogpiRresently in
pest and disease management, recent researchseffiet focused on crop resistance, an ideal soluion
environmental hazards caused by continuous antheouse of chemical pesticides (Afolami, 2000).

In Nigeria, nationally co-ordinated trials on sogheat IITA, and other commodity research institutase released
many elite varieties of soybean selected for gogbraomic characters, early maturity, medium maguahd
resistance to bacterial and fungal diseases. Sdahersoare still being assessed as lines. The aasistof these
improved varieties and lines to root-knot nematodesgradually receiving attention (Iheukwumetreal.,
1995;Afolami and Atungwu, 1999). Most researchargesning or evaluating lines for resistancevieloidogyne
spp. rated the test crops based either on TaylbiSaisser’'s (1978) 0-5 gall index-scale or the statided method

of Sassest al., (1984). The use of gall-index alone as a measunglarft damage could at best be a preliminary
indicator of plant resistance, but most studieshost resistance determination stop at this prelmyinphase
probably because it is fast or due to the largebmrmof varieties and lines to be screened withghart period of
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time (Afolami, 2000). Using grain yield as addittdrmeasure of plant damage, the work of Atungwi98)%nd

Afolami (2000) showed some discrepancies over tas of varieties rated using the gall index aldnehis case
therefore there is need to integrate gall indexhwite ultimate effect oMeloidogynespp. on crop yield for a
definite host resistance determination, based enatigument of previous researchers (Cook, 1974toCaaenz,

1985). True resistance must show superior yielcdhathge on the varieties so labelled compared tsukeeptible
ones in the presence of the root-knot nematodet¢caamenz, 1983; Afolami, 2000).The objective o§tbiudy was
to evaluate varieties for resistance to root-krezhatodeMeloidogynespp.

MATERIALSAND METHODS

The experiment was laid out in a Randomized Corafdtck Design (RCBD) made up of 12m by 48m plats i
naturally infested field. Before the main crop waanted ie soybean, two test crops were plantetherfield to
indicate the level of nematode in the soil ieToreatgRoma variety) and Indian spinach. When thes sgire
sampled and analysed, an average of 250 juvenflddedoidogynspp. were recorded. Based on this, during
planting of the main crop (soybean) about 250 jiesrper 2509 of soil was already indicated ongbi (field).
Two to three seeds of the fourteen varieties werensper hole at the depth of 2.5cm to 4cm and 7bgnbcm
spacing. Treatments were replicated threetimesh Bt was made up of four rows of 4m by 0.75m each

Within the four ridges, two middle ridges (rows)reharvested for net yield determination. The twoder rows
covering the two middle rows that was used as i@ yvere used to determine the level of galls,utatibns, plant
heights and 50% flowering, number of leaves pentplaematode population in the soil at plantingd mpianting
and at harvesting.

Soil samples were collected at planting, mid plagaind at harvest. This was done by random cadledf 2kg soil
samples from each plot at zigzag form using haoddfs. From each soil sample 200mls of soil wasl dee the
nematode extraction.

For weed suppression, a mixture of grammaxon atekgeas applied to the field immediately after piag at the
rate of 5 litre/ha each. Two hand weeding operatiware carried out before maturity and harvestihthe crop.
The extraction of nematode from the soil for thaltwas carried out at planting, mid planting ancdarvest by
random collection of up to 2kg soil sample at zggfarm from each plot having each treatment.

The extraction of nematode was done in the soilpsasnby use of pie-pan modification of the Baermammel
method (Hooper, 1969). Each soil sample was mikedbughly and 200cPof each of the soil samples was placed
into a plastic sieve plate, which had its bottormered with serviettes table tissues. The set-up gesly added
through the tray. Enough water to soak the sdihéplastic plate was gently added through the ffag set-up was
then left undisturbed for 72 hours (3 days) befigeanting the suspension into a beaker. The suspenas later
decanted to 100 mls before it was used for countihthe nematode population in the soil with thd af a
microscope. A sample (1 ml) of each suspensiondrasn with injection syringe after it has been mdp mixed
with magnetic stirrer into a petri dish and placeder a light microscope. A tally counter was ufegdhe counting

of the nematode whatever that was counted out wadisptied by 100ml of water used. This gave the yafion of
the nematode in each treatment.

Data obtained from the trial was subjected to stiatil analysis using Analysis of Variance (ANOVR)ocedure
and Duncan Multiple Range Test (DRMT) was usedfean separation.

RESULTS

Results of the effect dfleloidogynespp. on mean plant height, mean number of leaveplpet, mean flowering
dates (50%) is shown in Table i. The plant heighiswot affected by the nematode infection. Thers na
significant difference in the mean height of ak tharieties tested. However, heights of varieti@&RNOY-1 and
TGX 1807-19F were higher when compared with otlaaieties tested. The lowest height was recordedhiiety

TGX 1789-7F and this was not significantly differémom others.

The data for the mean number of leaves per platitated no significant difference in the numbereztves per
plant. Highestnumber of leaves was recorded folietsarNCRISOY-1. Similarly, there were no signifitan
differences indicated on the varieties on dayslafédring (50% of flowering) for the trial. Some ieties TGX
1807-19F, Cameroon late and TGX 1440-1E, showedgrifisantly longer days to flower, while the lowes
flowering date was recorded in varieties TGX 1485-IGX 168-3F, TGX 1789-7F.
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Tablei: Effect of Meloidogyne spp. on mean plant height (cm), mean number* of leaves per plant, mean flowering dates (Days after
sowing until 50% of plants flowered)

Treatment Mean Plant Mean Number of Mean Flowering (Days after
height (cm)  leavesper plant  sowing until 50% of plants flower ed)

TGX 1485-1D 42.67 12.7 34.0**

TGX 1799-8F 40.23 14.3 36.7**

TGX 1019-EN 48.40 11.0 40,7t

TGX 1681-3F 44.27 15.0 34.7

TGX 1789-7F 36.43 14.7 33.0
NCRISOY-1 57.17 20.7 40.7"

TGX 1440-1E 43.20 15.3 43.3

TGX 1805-31F 41.37 16.3 41.3"

TGX 1807-19F 52.23 17.0 44.0

TGX 1805-33F 48.83 13.0 42.7"
NCRISOY-6 48.03 13.0 42.3

TGX 1843-6F 45.50 15.7 42.0"

TGX 1835-1E 47.73 15.0 42.3

Cameroon late 39.00 11.7 43.7

* Values are mean of 3 replicates
** Means in the same column followed by the sartierlare not significantly different using DuncaiViiltiple Range Test.

The result obtained from the effect MdEloidogynespp. on mean number of nodules per plant and malhimgex
scores per plant, is shown in Table ii. The nodat@ses were significantly low. However the highestlule scores
were recorded in varieties TGX 1805-31F, while lilneest nodule scores were obtained from variety TIB85-
1E. There was no nodule recorded in variety TGX5188.

The highest gall index were obtained in varieti€dXT1805-33F, TGX 1799-8F and NCRISOY-1 whereas, the
lowest gall index was recorded in varieties, TGX834D, TGX 1019-2EN, TGX 1789-7F, TGX 1805-31F,
NCRISOY-6, TGX 1843-6E, TGX 1835-1E and Cameroda.l@he rest of the varieties recorded gall indsoras
that rated them moderately resistant. The mean auwibroot-knot nematode juveniles recovered frdd soil
samples and mean grain yield is shown in Tablldan number of root-knot nematode juveniles receddrom
200g of soil is shown in Table ii. The result iratied significant difference between the varietiested on the mean
nematode population at planting and mid plantinty.ohhere was no significant difference on the maamatode
population at harvest.

There was no significant difference between thermeamatode population recorded in varieties NCRISICahd
TGX 1805-33F, but they differed significantly fraitme other varieties in the nematode populatiodatting. There
was no significant differences observed in the meamatode population of TGX 1019-2EN, TGX 1789-TEX
1789-7F; TGX 1805-31F, TGX 1843-6E, NCRISOY-6 araht@roon late at planting but they differed sigiaifitty
from the remaining varieties in the nematode pdmrarecovered at planting. Treatment TGX 1485-T;3X
1799-3F, TGX 1681-3F and TGX 1843-6E, did not d#éf significantly in their mean nematode populat&in
planting but had the lowest nematode populatiguiatting when compared with other varieties.

In the mid planting there was no significant difiece in nematode population in varieties NCRISOaRtl TGX
1805-33F. But these two varieties differed sigaifity from the other varieties in the mean nemajmojeulation in
the mid planting. However, TGX 1805-33F and NCRISDYecorded the highest mean nematode populatitirein
mid planting. There was no significant differenadserved in the mean nematode population of vaseliGX
1485-1D, TGX 1799-8F, TGX 1789-7F, TGX 1807-19F an@X 1835-1E at mid planting but they differed
significantly from the remaining varieties in thematode population recovered at mid planting. \Mi@seTGX
1019-2EN, TGX 1681-3F, TGX 1805-31F, did not diffdr significantly from the remaining varieties ineth
nematode population recorded at mid planting. Tweekt nematode population is recorded in TGX 18236d
NCRISOY-6.

Generally, there was reduction in the mean nemgpogelation at harvest. The highest mean numbeenfatode
population was obtained at harvest in varieties NSTRY-1, and this was however, not significant witempared
with other varieties. However, varieties NCRISOYTIGX 1805-33F maintained the highest mean number of
nematode population. The mean grain yield is showiiable ii. Although there was no significant diince in the
yield of the varieties, the highest grain was rdedrby variety TGX 1807-19F. However, variety TG805-33F
had the highest grain by weight than other vasetit this though high yielding, but non-resisteantiety because

of high numbers of nematode population and galtsiety TGX 1019-2EN gave the lowest grain yield.
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Tableii: Effect of Meloidogyne spp. on mean nodule scores per plant, mean gall index, mean number of nematode population recovered
in 200g soil sample at planting, mid planting and at harvest and mean grainsyield in (kg)

Nematode

Treatment Mean Nodule Mean Gall population at Nematode populationat ~ Mean population at Grain
scor e(s)*** index scor &(s) planting mid planting (53 DAP) harvest (62 DAP) yield (kg)

TGX 1485-1D 2.3 1.0 966.7** 1066. 7%+ 533.3° 1.02
TGX 1799-8F 1.8+ 3.7 1133.3 1100.6°¢ 600.0 0.73
TGX 1019-EN 1.8 1.0 1233.3%* 1000.¢F 500.0 0.56
TGX 1681-3F 2.8+ 2.7 1066.7 1000.0 466.7 0.7%
TGX 1789-7F 2.b* 1.3 1100.¢¢ 1033.3%* 700.0° 0.78
NCRISOY-1 2 3.7 2433.3+ 2333.3 833.3 1.06
TGX 1440-1E 2.8 2.3 1600.06 1300 500.0 0.57
TGX1805-31F 33 1.0 1333.3¢ 1000.0 566.7 0.67
TGX1807-19F 2.9 2.0P 1400.6°¢ 1100.4 733.3 1.42
TGX1805-33F 3.6 3.3 2400.06 2566.7 533.3 0.94
NCRISOY-6 2.6 1.0 1166.7 900.0¢ 566.7 0.86
TGX 1843-6F 15 1.0 1033.3 866.7 466.7 1.07
TGX 1835-1E 1.0 1.0 1100.6°¢ 1066.7° 366.7 1.25
Cameroon late 2%5 1.0 1166.7° 1266.7 533.3 1.10

* Values are mean of 3 replicates
** Means in the same column followed by the sartierlare not significantly different using DuncaiViiltiple Range Test.

e Scale used for scoring nodules (1-5)

No nodule

Few nodules mostly small
More nodules some large
Many nodules several large
Abundant nodules many large

abhwWNRE
LA T I A TR

Source: Nationally co-ordinated trial logbook (2000)
e Scale use for gall index (0-5)

Number of gall or egg masses  Gall or egg massindex Resistancerating
0 0 Immune (1)
1-2 1 Resistance (R)
3-10 2 Moderately Resistant (MR)
11-30 3 Moderately Susceptible (MS)
31-100 4 Susceptible (S)
100+ 5 Highly Susceptible (HS)

Taylor and Sasser (1978) method
DISCUSSION

The result of this investigation has shown thieloidogynespp. affected the parameters of considered orritis t
(soybean).

There was no significant difference recorded onnttean heights of the trial (naturally infected matode) and
this agreed with the reports by Malek and Jeki®64) who observed that growth of plants are natrdetd to any
appreciable extent until the number of nematodashes a very high level. This could be the possideson the
height of soybean were not affected much by neneatofibction. There was a significant differencethie mean
nodule scores. However, the nodule scores of soaneties did not differ significantly from each eth This
observation agreed with the findings of Taha anskiREl969) who reported thteloidogynespp. are not known to
severely inhibit nitrogen fixation, regardless lo¢ir tendency to invade Rhizobium nodules. FurtleeenRobinson
(1961) revealed that nodules attacked by nematddeag early stages of development become gallswign
attacked at a later stage, remain nodules. VasigtieX 1807-19F, TGX 1805-33F recorded higher nodaiere.
The higher the inoculums level, the higher the neimdd galls and root-knot nematodes. However, tghdst mean
gall indices observed were on varieties TGX 180B;3BGX 1799-8F and NCRISOY-1. Using Taylor and ®ass
(1978) gall rating index, the above mentioned veseare classified as moderately susceptible (M8g low
galling indices observed on most varieties couldibe to local inoculums level or that most of tleieties were
resistant tdVieloidogynespp. Gall formation hinders transportation of wated minerals and nutrients from roots to
the aerial parts (Dropkin and Nelson, 1960).

Significant differences were recorded on mean ned®population at planting and mid planting. Theses no
significant difference on the mean nematode pojmrat harvest. However, varieties NCRISOY-1, TG303-33F
maintained the highest mean number of nematodelatiquin the trial.
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Yield data obtained showed that significant varidi¢X 1805-19F had a higher grain yield by weidtbwever,
variety TGX 1805-33F had the highest grain by wethan other varieties but this variety though hyigiding, but
non-resistant variety because of high numbers ofatede population and gall index attached to ie Teatment
TGX 1805-19F that had relatively low nematode pafpiahs and gall formations could be considerechashighest
yielding variety. TGX 1019-2EN, yielded the lowegain by weight and was susceptible to nematodeslatThe
experiment confirms the faliure rate of TGX 1019\PiA the previous work of Afolami and Atungwu (2000

To achieve control of root-knot nematode, a reststaultivar must prevent a large proportion of wEhrction,
usually 90% or more as compared to susceptiblévaust of the same species (Taylor and Sasser, 197&his
regard, the varieties used in this study could lssified into immune or resistant, moderate anstceptible
varieties to root-knot nematode.

CONCLUSION

The study has shown that root-knot nematddeloidogynespp. has some pathological influence on growth and
development of plant. The results obtained sugipastfourteen different cultivars of soybean reda#ferently to
the same population of nematode. These differeme¥s significant (at 5% level) in some cases. Siybsan
cultivars (TGX 1835-1E, TGX 1843-6E, Cameroon laf&X 1805-31F, TGX 1485-1D and TGX 1807-19F),
showed some resistance to the nematode attacke WHHX 1681-3F, TGX 1789-7F, TGX 1440-1E, were
moderately resistant and the rest, TGX 1799-8F, TklBX9-2EN, NCRISOY-1, NCRISOY-6 and TGX 1805-33F
were moderately susceptible to nematode attdd&ldidogynespp.) apart from root galling, the moderately
susceptible cultivars showed reduction in theiretative growth as well as discoloration or chlososf leaves.
Their vigour was also impaired in varying amounte do the nematode attack. Based on the resulénebit it is
important that soybean farmers need to depend lJaye crop resistance for sustainable yield andfifadale
cropping. Although nematicides are difficult to g&en when you get them the quantities are toolshthey are to
be used in large area of land. The findings of ¢higly are not conclusive further research worksnaeded in the
varieties (TGX 1835-1E, TGX 1843-6E, Cameroon I&@t€X 1805-31F, TGX 1485-1D and TGX 1807-19F) that
showed resistance Meloidogynespp. to be tried on other ecological zones thaeademic wittMeloidogynespp.
attack.

This will help to prove their further resistancertematode attack. After this the varieties coulddieased for use
by the farmers in the area infested wikloidogynespp. The high yielding non-resistant varieties (T@&305-33F,
NCRISOY-1) should be subjected to selective bidipieke treatment. The susceptible varieties TGX 486,
NCRISOY-1, NCRISOY-6, TGX 1019-2EN and TGX 1805-3@f€orded in this study, especially TGX 1019-2EN
which has been confirmed in other areas shouldh@dncluded in areas witfieloidogyneinfestation.

The varieties should also be subjected to diffetewtls of nematode populatioMéloidogyne spp to ascertain
their reactions to them. For accurate reportingaif in nematology, galling should not be usedalma measure
of susceptibility.
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