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Variability in ocrop growth is ome of the

mum&motrwmcm ulym
the Sabel. In 1986 and 1987, surveys %ﬂ!

scientists indicated extensive occurrence ot this

farssre®' fislds especially in the sandy soils in liq-t. lo.u
of high doses ot pesticides (Dibromo chloro

DBCP), aldicard and carbofuran) at the research fara of

‘.hl, Center were very eftfective in ocoatrol the oxop

growth variability problem in groundnut and pearl millet -

MI indicat that some biotic factors, that were

coatrolled these chamicals, might be involved in this w:obl-.

As these cals are effective nematicides, the preseant

investigations were undertaken to st t.hoop.ot.n- of plant

parasi namatodes associated with t and to

effects of different pesticides on popnlat.im plant parasitic

namatodes .

Najor objectives of this 45-day mission were:

e to survey the research farm of ICRISAT Sahelian Canter
for the presence of plant parasitic nematodes associated with

groundnut ;

e to study effects of application of different chemicals on
densities of plant parasitic nematodes;

® to conduct a survey ?roundnut Yroduci.ng regions in Mi
for Mtitlcation of plant parasitic nematodes associa
with the crop.

The effects of application of different chemicals on nematode
densities were studied in the following experiments be
conducted by Dr. P. Subrahmanyam, Principal Groundnut Pathologis

and Dr. B.J. Rdunguru, Principal Groundnut Agronomist:

e 7o detemmine the effects of different doses of carbofuran on
crop growth variability and pod hauls yield of groundnmut at
Sadore.

® To investigate the effects of farm yard smanure and carbofuran
on crop growth variability and pod and haula yields of

groundnut at Sadore.

@ To screen nematicides for control of crop growth variability
in groundnut at Sadore.

e To test the performance of groundnut to obtained
from different sources, with or wvithout carbofuran.

e 70 assess the growth and yield of groundmut with lime or



gypsum as source of calcium, with or withomt cardbofuran.

@ To assess the effect of and differeat
wmummmthnndyudotm

e Effect of carbofuran and DBCP on the plamt growth and yield
of bambars groundnut, cowpea, groundnut and pearl aillet.

Matarials and Methods

Suxyay of n:um_n oassarch fars for plant paxaaitic namatodess
80il and root samples were collected from different grounduut
fields at the research farm of ICRISAT Sahelian Center, Sadore.
Sampling was restricted only to the control plots in the fields
that received different pesticide treatments. For every plot, ¢
to 6 soil cores were co oct.oduftom-cnd.pthulh:glluol
shovel and along with the soil samples, roots were also

collected. Roots and were omimd to: that
vare ly caused the nesatodes. qrm_‘
yare recorded .

Extraction of nematodes from aqil samples: Pacilities available
in the Department De Pormation En Protection Des Vegetaux,
Canter AGRHYMET, Miamey, for processing the soil and root
and other laboratory facilities for nematological that
vere utilizsed for this work. Thoroughly mi 100 cm’s0il le
wvas sed for each field using decanting and siev
tec . Approximately 750 mL to 1000 =l water was added to
the soil sample in a plastic bowl and this llurrx vas stirred and
passed throuqh 725 am-pore sieve (20 mesh) and 45 am-pore sieve
(325 L' Slurry passi hro h 45 aam-pore sieve was
concct.d a plastic gontainer vas passed again
this sieve. Residue céllected on t.ho sieves (45 am-pore sieve)
was placed on a namstode filter supported on a steel guage
immersed in wvater in a collecting tray and aftar 24 to 48 hours,
vater in the collecting tray was examined for the plant parasitic
nematodes .

Roots about 5~-¢ in weight were cut into lengths of l-cm or less
and nematodes were extracted by placing the root ieces on a
nematode filter supported on a steel guage L—t..g in water.
Incubation period wvas about 36 hours. Some samples were also
processed in the mist chamber.

Estimation of nematode populations in differeant trials: Soil
samples were collected up to 20-ca depth. Pour to six soil cores
were collected from each plot (3 to 6 rows of 4 = length).
Around 1500 soil cores from more than 300 plots ware
collected for these investigations. FPor each plot 100 cm soil

sample was processed.

Survey of groundont producing xegions of Migaxs Survey tr to
-on.otthoqroundm growing regions of Mi nnund-rtamm
August September 1988 to get informat on the fauna of



parasitic nesatodes assnclat-d with gromademt crop. The
:::::I trxip eov-x-:.gruunduut regions hetwvess Niamey aad
leWbusmmmmthu

trip. and g-n-cull gronndnnt fields located adjacemt to
wvere surveyed. stance between survey aites was vn:ﬁnhlo.

Hore lih-u vare turv-y-d in Tara, lungon G-!u
regioas groundnut was grown extensively (Frig 1) At c.ch

location -oil t;g. plnnt stand, croppi -ynt-l- diseases
were recordsd. 1 and root samples ungg coll.ct-d in polythene
samples

bags from different fields st each location and these
wvere processed as detailed above.

RESULTS

Plant parasitic nematodes in undnut fields at the research
farm of ICRISAT: Plant asitic nematodes belong to nine
genara ware recorded. se nematodes are sp..,
Ditylenchus sp.., Hnlinnnxlnncnna 8p. pararchuatus
Macropoathonia Siddiqin sp., acntnllnnll;

' Inlnleanchnn Lndinnl l&ah&nl-n

clathricandatuns
attarodarus. Scutallonama clathricaudatum, n:xa:ndn:nl 2.
lndicus were the most abundant nematodes.

Population of these three nematodes oYociou wvere detected in
root samples as well. The nematode population in roots collected
from poor patches were in some cases three times more than that
in roots collected from g:zg patches. Cyst (Hatarodara spp.) and
root-knot nesatodes ( spp.) were not encountersed in
the so0il and root samples. Pods were gensrally free fros
lesions.

Plant growth was very variable {n these fields. 1In every field
there were areas vhere plant growth was very good and in other
portions, plant growth was poor and stunted. Leaves were
chlorotic and smaller in size. There were large patches {n
different fields where plant grovth wvas very poor and
occasionally some healthy plants could be seen in the poor
patches. The sick plants closed their leaves during hot sunny
days. Root systems of the poorly growing plants were sparsely
developed. In many plants root tips were swollen. Roots were
stubby and had many small bunches of lateral roots.

Effect of application of different chemicals on densities of
plant parasitic nematodes:

e Effect of 3, 6, 9, 12 and 15 kg a.i. ha' of carbofuran 5 Gt
Populations ofs-mmmmxxmm X.
attorodorum were significantly less (P = 0.01) in carbofuxnn
treated plots. Bematode populations I
clathricandatum) in roots were very high in the contno pl
vhere as soil treatmsent with carbofuran at the time of
lanting protected the roots from nematode invasion and thul
gov namatode number could be extracted from the tro,t.d
(Prig. 2). Carbofuran doses higher than 3 kg ai ha r-dnc.d
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Fig 2 Effect of different doses of carbofuran 5 G on
populations of nlant parasitic nematodes,
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the asmatode populations drastically (R = 0.01). (Table 1).

Effect of carbofuran and farm yard sasure : Carbofuran 3 G
(¢ 10 kg ai hal ) significantly reduoed the namatode
under rainfed as well as irrigatad ocoaditioms

Table 2, Prig. 3). There was no difference in namsatode
ities in farm yard manure treated plots and in the
coatrol plots. No interactive effects of oombined
tion of carbofuran and FYN on the namatods populations

wvere evident, however, al:ghtly higher namatode number was
recorded in roots collected from carbofuran and FYM treated
plots than the carbofuran-alone treated plots. Carbofuran

vas ntly sore effective in the irrigated fields than in
the igated fields.
Table 1. Population densities of Scutellonama ’

Wm.wmmwmpt
parasitic nematodes in carbofuran treated and control plots.

S D TS G P GNP D N RGNS WIS WP RS G IR YD SN G S G GNP G GBS M S A R R

Nematode 0 3 6 9 12 15
§. clathricandatus 137.5 70.0  45.0 40.0 27.5  27.5

8B + 17.86
T. indicus 102.5 35.0 25.0 22.5 15.0 10.0

Sk t 8.68
I. attarodorus 35.0 17.5 0.0 0.0 2.5 0.0

SE # 8.53
Total parasitic 292.5 145.0 70.0 70.0 57.5 45.0
nematodes

SE + 23.21




Table 2. Population d-nsition of Scutalloname

n.l.m;z).mhl and Xiphinema attaxodorws
c ai ha- and farm yard manure (10 t Ml ) treated
tntn!od and irrigated condlthonn

Pield rrumu 8.clath- :mnml 1.at0- Total parasitic
ricandatus odorus

population
Irrigated Cootrol  30.0  115.0 1.0 160
Carbofuran 10.0 25.0 2.5 38
ry 32.5 82.5 20.0 135
Carbofuran 10.0 12.5 2.5 25
+ FYN
SE ¢+ 6.1 15.1 6.9 22.4
Rainfed Cantrol 52.5 52.5 25.0 130.0
Carbofuran 25.0 15.5 17.5 57.9%
rYs 50.0 27.5 15.0 92.5
Carbofuran 12.5 20.0 7.5 40.0

+ FYN

G W T D G W O WP TP T W A W W SO I MR AR S W G -
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Rifact of diffarsat pesaticides: Nemstodes popmlations

treated irrigated mmholmdumtfm zox.
hrl and ﬁ- a.l ‘
icantly (P = O. 05) lm popnhtlon

X-Mﬂll and X. w. udioub 100 (¢ kg a.i ha-
ndcn:hotnnnsc(s a.i he tohlm .!t.uun
under irrigated conditions in ng the nsmatode puﬂhum
in soil in this trial. m,n.lt.od- t.im-
indicated that plants in the control plots tion

levels than the plants in plots treated vith dicard,
carbofuran, isasofos and DBCP (Pig. 4).

Rifect of diffearant leavals of calcium, phospharua and carhofuran:
ations of plant parasitic nematodes in plots tresated u
different levels and sources of ca}ciu- {gypsua (20 and 40
ca) and lime (20 and 40 kg ha™! ca))] and phosphorus mk
te, spper sphate and acidulsted rock phosphate at 20
and 40 kg ha ' P205) were not different from those recorded in the
control plots. The nematode populations were low (P = 0.01)
only in those plots that received application of carbofuran at
the time of planting (Fig. S and 6; Table 3).

nasatode populations diffaxent gropa:
Populations of §. clathricaudatus, T. indicus, X. attorodorum,
) : ., and Siddigia sp. nmfoundl.nth-lolllwm

collected from tho rhizosphere of pearl aillet (Pannisatns
glancum (L.) R. Br.) bambara groundnut (Yigna aubtarranss (L.)

Verdc) and cowpea (ﬂm unguicunlata (L.) Walp).
vas the most pr-doninant. nematode in soil and

clathricandatus

root samples of these crops. Densities of this nematode as well
as other plant parasitic nesatodes were very lov in soil and root
samples collected from DBCP and carbofuran treated plots
(rig. 7).

Table 3. Population densities of Scutellonems

clathricandatnm,
indicus and Xiphinema attorodorum in carbotnnn
treated and control plots (Calcium trial).

e G G G G TS U R S G G TP T WY W G S D . S W O W —— - e

Nematode Control Treated 8K

8. ;nmmum"-“”""“";IT; ........ 15.4 5.77
T. indicna 27.1 7.9 4.28
X. attarodorum 40.0 17.5 4.91

Total paruitic nematodes 118.8 40.8 10. 36

T D A D S SR IS O vy A A MRS S G S D R G W AP G W N S
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Etect of calcim and carbefuran
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was Severe at some locations (Table 4). Groundmmt rosette

Yas wvary severe in many areas particularly in locatioas at
Baradi. Pearl millet and cowpea were the sost common

C of gronndmt at all these locations. 8. '

spp. and §iddiqia sp. were recorded from root samples.
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Table 4 : Plant parasitic nemstodes assccisted with groundamt

crop ia Riger.
- cou S e SRS T AR G
81 Nematode species
Bo. location A 1 2 3 4 S 6 71 8 8 10
lo m 1 - 30 : - -“ zo - 30 - -
2. Bamgou 2 -~ 20 - - - - 40 20 - 1210
3. Bangou* a2 20 S0 - 20 - - 20 40 - 3O
4. Bangou* a - 20 - - - - 85 3 - 20
S. Tara - =« 30 - - 30 2% 20 - 20
6. Tara 20 30 -~ - - 30 40 30 - 20
7. %Tara 10 60 - - - - 90 - - 10
8. Tara* 10 %0 - - =« - 3 20 - 20
S. Tara - 20 - - - - 50 30 - 30
10. EKabra 3 20 - 10 - - 20 S0 30 20 20
11. BDoureiri 3 20 - 20 10 - 80 60 10 - 3O
12. nilo 4 - - 10 10 - 60 80 - - 20
13. Yarriddd 4 - - 20 10 20 - 80 20 - 30
14. Mahamanedi 3 - S50 - 10 - 20 40 30 - 30
15. Naradi 4 10 - 10 - - 40 30 110 - 20
16. Maradi 4 20 - 10 20 - - 40 20 - 10
17. MNaradi 2 - 30 -~ - - - 20 10 - -
18. MNaradi® 2 - 60 - 20 - 20 30 - - 40
19. Naradie® 2 - -« =~ 10 10 - - 20 - -
20. Kowakore 5 - « 10 - - 20 70 - =« 30
Bematode species
1= m sp., 2 = Halicotylanchus sp.,
- o 6 - Blaniois ’
= Pratylanchus s - .
s = Trichodarus : 10 - Tiohirens :
9 = s - Attorodaorns
per and X. italise’

* Institute national de recherches agronomique du MNiger
(INRAN) /ICRISAT research farm.

A Above ground :l’Yta.' (1 to 5 scale): 1=Uniform growth;
S=Severe variability in crop qnovth)
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DISCUBSION

Plant tic tode be ‘
g ek gl s R d T e

major groundnut ing regions of NRigex. Some of these
Racropasthos oty important patboyeas ' arops
Macropoathonia sp.) are very isportant o cxops
and are e of cmln! severs dYamage to ammual Crops.
surveys cated that specles of m.umm cﬁ?ﬂ._ and
Mlotylanchus are widely distributed in f groundnut
growing regions where variability in crop growth to bs a
seriocus constraint. I had an opgg:tnnity to meet v groundnut
scientists from West African reg during the Qroundnut mﬁ:u

ty

Workshop at Niamey. 1t seems that cmpmgrwth var
problem is wide spread in other countries s as Burkina Paso,
Bali, Camsroun etc.

Some of the root tems observed in farmers' fields and at the
research farm of ICRISAT at Sadore indicate that nematodes might
be involved in the variability problem in groundaut.
Poor, stubby and bunchy roots with their swollen ends mi be
due to their parasitism by nematodss. In and
mutritionally poor soil such as present in the groundnut growing
regions of HNiger, even lov number of parasitic namatode
por.huon might cause considerable harm to the roots and
affect ‘fn” of nutrients and absorption of water. Use of high
doses O t:nticmn reduced the nesatode populations and

increased plant > and yield. As these chemicals are
broad spectrum pesticides and are known to have growth
stimunla effects, it seems highly desirable to the

thogenscity of the associated nesatode species to confirm the
lvemsnt of nematodes (n the variability problem. Pre-plant
namatode dansities are very important descri of the
caused by nematodes and data on nematode densities at the time of
would be helpful in relating the intensity of

i

growth variability) with nematode densities present at
gt might be sim.o to control these nematode tions by
SOm® NnoB-C al methods. Por instance, 1 expect the

nematods species to be in anhydrobiotic condition during the hot
sumser wsonths in absence of the host, and rains might be
activating these nematodes and susceptible crops that are planted

after the first rain would be attacked these nematodes.
Activating these namatodes by irrigation dur May and June and
ploughing the soil to the active neasatodes to high summer

temperature might result in better crop growth and suld
reducing the nematode populations and damage being c
nematodes .
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