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Abst rac t 

Soybean cultivar, Samsoy- l was exposed to IlhizoCiOflia solani. and MeloidogYYlle 
jawmica alone and in combination in th ree ferrallitic soils: Nsu kka, Aba and Awka soils 
o f eastern Nigeria. Separate cffccts of these two pathogens on the soybean were stronger 
in Nsukka than in Aba and Awka soils. In concomitant infection, the effector R. solulII' 
on the soybean was increased in all the soils. Fresh rOOI weights of soybean plants 
infected with M. javallica alone was greater than those infected with R. sofClni alone and 
R. so/alii plus M. javanica and the uninoculated control. The least fresh shoot and pod 
weight~ and plant height occurred in plants which had concomitant infection. 

Introduction 

Soybean is more highly appreciated now in Nigeria than many other crops (AsI IAYE M,O 

ruOLADI, 1988). On cost per kilogram basis, it is the Cheapest source of dietary protein 
(JUllE, 1970). Perman (1982) reported that this crop produces the highest yield of pro­
tein per unit land area and, at the same time, produces calories . Soybean has the ability 
to succeed on nearly all soils (NORMAN, 1963) and hence the reason for the steadily 
increase in the aceragedevoted to the crop. According to Akem (199 1), as the growing 
area for soybean expanded, its pests and d iseases increased in number and severity. 
Mcloidogynr: jOWJnica and Rhizoctonia so/alii are among the imponant soybean patho. 
gens(SINCI.AIR, 1981). Soil which is the natural medium for plant g rowth consti tutes an 
environment which plays a deeisive role for infection to occur or not. Wallace (1963) 
stated that the innuence of soils on disease occurrence isah igh ly comp1cx onebecausc 
the physical and chemical factors vary so much between localities even where the tex­
tural composition o f the soils is more or less simila r. The objective o f this study there­
fore included determining the pathogenicity of M. jOWJllica and R. so/alii alone and in 
combination on susceptible soybean in three fe rrall itic soils o f eastern Nigeria . 
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Materials and Methods 

T his study was carried out in the greenhouse of University of Nigeria, Nsukka, located 
on 52' north; longitude Or24' cast and at an alt itude of 447 metres above mean sea 
level. Three ferrallit ic soils of eastern Nigeria described by Ju ngerius (1964) were used, 
These included 

• Deep porous red soil de rived fro m sHndy deposits (Nsu kka soil ); 
• Deep porous brown soil de rived from sundy deposits (Abs soil): and 
• Red and brown soils derived fro m sandstones and shales (Awka soil). 

Representative samples of these soils were taken at 0-1 5cm depth and steam-steril ized 
for three hours. Their physical and chemical prop:::rties were analysed and arc shown in 
Table t. Two kilograms of each soil was poned in twenty clay pots (l6cm diameter) and 
(hI: pots arranged in a completely randomis~d design (CRD). 

The soybean cuitivar Samsoy- l , known to be high ly susceptible to Meloidogyne javanica 
(AWOLOLII, 1987 unpublished), was used as the test crop. Seeds of th is soybean cultivar 
were surface sterilized by soaking for three minutes in a solution of 10% concen tra tion 
of commercial sodium hypochlorite (NaDCI) and rinsed three times in tap water. The 
seeds were placed on moist fi lter p,lpers in steril ized petri -d iShes to germinate. Two 
germinated seeds were planted per pot but after seven days were th inned down to one 
seedling per pol. 

The in()(.:u lum source for M. javallica was a Meloidogyne javlIlZ ica population which 
had been maintained on tomato plants (Lycopersicoll escll ien/um cull ivar Roma) in pot 
cultures, Infected tomato plants with characteristic roo t galls were removed and the 
roots washed in tap water. The galled roots were chopped into smaller pieces, placed in 
water and blended into a slurry. In order to avoid inactivating the infecti ve nematode 
larvae, the waring blender was run fo r th ree scconds only for each blend. The slurry was 
made up to 3000ml by adding morc water. T hirty mill ili tres of this diluted slurry was 
taken and poured into a counting dish, T he number of active larvae was counted using a 
stereomicrclscopc. 

T he ml:an number of larvae in three counts approximated 1000. The inoculum source 
for Rflizoczonia solani was a plate culture o f R. solani known to have previously at­
tacked the soybean in the fiel d and maintained on potato dextrose agar (PDA) medium. 
The r DA medium on which the fu ngus was growing was put into a waring blender and 
blended in to a slur ry. The ra tio of water to the PDA plusR. solaniwas 2:1 by volume 
(O GOSIl I ANO B ASSETT, \990). 
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At three weeks old the soybean plants were inoculated us ing the following inoculation 
treatments: 

• 30m l slurry (containi ng about 1,000 larvae) of M.jaVQllica/plant 
• 30m I slurry o f PDA plus R. so/alii/plant 
• 30ml slurry (containing about 1,000 larvae) of M. jalllwica plus 30m! s lurry of PDA 

plus R. solalli plant; and 
· uni noculatedcontrol. 

The inoculum procedure was undertaken by pouring the inoculant at the roOI base of the 
plant. Each inoculation treatmen t was replicated five times. At twelve weeks old the 
soybean roots were assessed for infection. Plants exposed to M. javal/ica alone o r M. 
jal"Ol/ica plus R. soloni were scored for root galls according to Ogbuji (1981) in which: 

Zero = no infection (no galls present); 
I = very scanty infection (lc3 galls present); 
2= light infection (4clO galJs prescnt); 
3 = modera te infection (11c30 galls present); and 
4 = severe infection (:>30 galls present). 

Plants exposed to R. so/alii alone or R. solalli plus M. javallica were scored for root rot 
aa:ording to Grey et al. (1990) in which: 

1 "'no infection (no roo t rot); 
2 = a light infection (fine roots dest royed); 
3 = moderate in fection (lor more distinCllesions on tap root): 
4 ",scvere infection (onclourth to one-half of !ap root destroyed); and 
5 '" very severe infection (plant death or all roots rotted). 

Data collected on mean plant height, fresh weights of root; shoot and pod were analysed 
using a statistical method developed by Steel and Ton ic (1980). Fisher's least signifi­
cant d ifference (F-LSP) was uscd to detect difference. between treatment means at P '" 
0.05 

Results 

Soybean plants exposed to MelojdogYIJc javal1jca alone had severe root galls in Nsukka 
soil and moderate galls in Awka and Aba soils. Root rot caused by RhizoclOnia solani 
alone was modera te in Nsukka soil and slighl in Aha and Awka soils. Galling incidence 
at concomitant infec tion by the two pathogens was not diffe rent from that caused by M. 
joval/jea alone in any of the soils (Tables 2-4). Increased root rot was, however, ob­
tained when M. javallica and R. solani infected the soybean concomitant ly (Tables 2-4). 
In a ll the soils, plants infected by M. javal1ica alone had a mean fresh root weight that 
was significantly (P '" 0.05) higber than those of the uninoculated control; R. solani 
alone and R. javanieo piUS R. salan; (Tables 2-4). The least mean fresh root weight was 
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obtained on plants infected with R. solani alone. Mean fresh shoot and pod weights o f 
the uninoculated controls we,e significantly (P '" 0.05) higher than those infected by M. 
javanica alone; R. solani alone andM.javOIJico plus R. solani in Aba and Nsukka soils 
only. Plants that were concomitantly infected had the least mean fresh shoot and pod 
weights and plant height in al! the soils (fables 2·4). 

Table I : Physicat and Chem ical Properties of Nsukka. Aba and Awka Soils 

AnalysedProperttes Soils 
Nruklm Ab, A ... 

% Coal5e Sand (SOjlm-2mm " 42 28 

% line Sand 2 Im-S m 30 34 46 
%silt m-201m 4 10 
%clay« 1 1m 10 14 20 
Particle Dens it 2.54 2.56 2.29 
% water-lioidin ca ac i\ 27.3 29.7 38.7 
% earbon 1.48 LQ.I 0.72 
% nitrogen 0.13 6.08 6.06 
% base saturalion 99 76 61 
%or anic malter conten t 1.24 12.55 11.79 
Cationexchan eea acit 9.' 14.5 9.0 
Exchan cablebascs inmc /100 
Sodium , 0.18 0.38 0.39 
I'otassium K 0.24 0.33 0.16 
Ma nesium M 3.40 1.60 1.40 

Calcium(Ca 19.8 15.6 13.5 

I'h~horusb.cinI'PM " 787 420 
Soit H value 6.48 5.40 5.70 

Table 2: Effcc\!l of single and CQncomitant inoculat ions with M. jovonjC(l and R. soloni on root 

infection, fresh weights (gm) of shoot, root, pod and plant heights (em) of soybean 

(Samsoy-.l) in Awkasoi l 

looculatlon Meaarootldecllons Meanl'resbweight Mean plan! 
hei2ht 

Rot Gall Shoo! Root P,d 
Index indu 

Uninoculated 
9. 14 3.87 10.14 39.60 

control 
{If.jQl·anicQ 6.64 5.24 6.41 30.20 
R. SQ/ani 5.26 1.72 4.48 32.40 

R.so/ani+M. 
2.22 3.24 2.05 19.20 

'/II'Q nico 

LSD •. 05 2 . ~ 7 1.93 2.40 9.80 
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l '1lble 3: Effects of single and concomitant inoculalions wilh M. jara/liea and R. sofall; fOOl 
infection, fn: sh wcighlS(gm)ofshool, rool. pod and planl heigh ts (em ) of soybean 
(Samsoy. \) in Aba soi l 

Inoculation Meanrootlnrecllons Mean fresh weight M~ae~J::nl 
Rot Gall Shoot Rool Pod 

Index Indu 
Uni noculated 

14.2U S.38 10.25 34.40 
cuntrol 
M.jal'Qnica 3.90 13.51 3.90 30.20 

R. solan; 3.52 1.24 366 32.20 

R.sa/ani+M. 
1 09 4.52 1.19 17.00 

'al'a llica 

LSI)'.§5 2.18 5.68 1.99 5.05 

l \tble 4 : Effccts of single and COncomilant inoculations wilh M. jal'(Jlrica and R. so/alii on rool 
infeClion. rfeshweighl freshwcighlS(gm)ofshoot, TOOI,podandplant heights (cm) of 
soybean(Samsoy·\)in Nsukh soil 

Inoculation Mean root Inrections Meanl'reshweighl Me:e~J!:nl 
Rot Gall Sboo< Rool Pod 

Index indu 
Uninocuillted 

3.58 3.02 3.54 26.20 
cuntrol 
M.jal'anica 2.46 4.50 2.65 15.80 

R.so/an'- 1.96 0.41 1.21 21.00 

R.so/ani+M. 
0.67 188 0.01 8.12 

'a,'anica 
LSDo.§5 0.80 1.24 0.61 4.47 

Discussion 

Rcsuhs o f this study show Ihat M. javanica pathogenicity on soybean varied in the 
different ferrallitic soils. The same was true of R. solani, Soil texture appeared to have 
inOucnced the nematode activity on the soybean. Th is was indicated by higher galling 
incidence in Nsukka soil which had a greater pc:rcentage of coarse sand than Awka and 
Aba soils. This observation agrees with Q'Bannon and Reynolds (1961) who stated that 
soil particle size is an important determinant o r lhe aClivily of Meioidog},lIe spp. on host 
plant, The activity (root rOI)or R. solalli being more pronounced in Nsukka than in Aba 
and Awka soils could be due 10 the marked differences in the soils' chemical properties. 
Nsukka soil had a higher pH value (6 .48); higher percentage base saturation (99%) and 
higher amounts of basic cations, especially calcium. These chemical properties, accord· 
ing to Meyer and Shew ( 1991) favour R. solani in the soil. Although infection init iation 
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by either M. javanica or R. so/ani was noticed to he independent of each other there was 
however increased R. so/ani dctivity (root rot) when the two pathogens concomitantly 
infected the plant. This could be due to further predisposi tion of M. javanica infected 
roots through physio!ogical alterations. 

Nutrient exudates emanating from such roots have also been reported to contrihute nu­
tritionally to the ability of R. so/alii toovercomc the natural plant resistance{vAN GUND Y 
etaI 1976;WANGETAL1975). 

Fresh root weights of soybean plants infected by M. javQllica alone was greater than 
those of the uninoculated control and those infected by R. so/alii alone. This was bc­
cause the nematode caused galling on the roots which added to the weight of the roots. 
Plant roo ts infected by M.javanica plus R. solani weighed less than those infected by 
M. javanica alone because the weight gained through M. javal/iea activity (root galling) 
was Jostto R. soIai'lL through root -rot and sloughing off. Of the fou r inoculation trea t­
ments. M. javonica plus R. so/ani. treatment gave the least fresh weights of shoot and 
pod and plant height. Ohservations similar to this have been reported by Carter (1975), 
and Elizabelh el al. (1957) and was attributed to synergistic effect of combined infec­
tion. 
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