SOURCES OF RESISTANCE TO THE COMMON COWPEA POD SUCKING BUGS
Riptortus dentipes (Fabricius) AND Anoplocnemis curvipes (Fabricius) IN COWPEA
Vigna unguicufata (L) WALP!/

B M KHAEMBA*

Resumen

Una muestra mundial de germoplasma de caupr fue evaluada exitosamente en el
campo v revelo que la imayora de efla era susceptible {99 18% ] a Riptortus dentipes
{Fabricius) v a Anoplocnemis curvipes [Fabricius). a juzgar mediante por unag escala
de evaluacion de ] a 3, basada en el grupo de encogimiento de las vainas Treinta y
tres (0 82% ) cultivares que presentaron de 20 a 395 de daito en sus vainicas (PD) fue-
ron considerados como moderadamente resistentes v fueron seleccionados para efec-
tuar posteriormente pruebas confirmiatorias de campo

Ocho cultivares, que mostraron en experimentos repetidos de campo niveles
razonables de resistencia a los chinches, fueron Emma B (22 5% PD), PS-1 (30 7% PD),
PS-2 (33 2% PD), Katumani-I (2229 PD), TVu No 6641 (2506% PD), 4052
(21 8% PD) y 4339 (22 29: PD)

Pruebas de campo mostraron que algunas caracteristicas culturales de caupt,
especificamente color v morfologia externa de las vainicas, grosor de lg cubierta, lon-
gitud del pedunculo v posicion de le vainica en relacion al follaje, contribuveron a la
resistencia de caupi al ataque por R dentipes v A curvipes

Introduction Despite the destructiveness of R dentipes and A
curvipes (o cowpea crops in Africa, there is virtually

{ the several species of hemipteran bugs that ne information on cowpea resistance to them Recent

sttack cowpea pods. Riptortus dentipes and

Anoplocnemis curvipes are the most ipportant
{13. 16) The bugs occur throughout Africa wherever
cowpeas are grown (2, 5, 6, 9, 14} They cause yield
losses estimated between 30 and 70% in Africa (12} In
Nigeria. their attack on cowpea can lead to total crop
failure in the absence of chemical protection (16}
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investigations showed that the bugs cause damage to
developing cowpes pods which is similar in nature
and because of this, identical methods can be adopted
in the search for sources of cowpea resistance to them
(4). Reported here are results of field trials of
cowpeas Vigna unguicudata (L} Walp in a search for
resistant germplasm to R dentipes and 4 curvipes

Materials and methods

A penctically diversified sample of world cowpea
germplasm consisting of 4180 cultivars was evaluated
in the field for resistance to R dentipes and A curvi-
pes. Plantings of the germplasm were made in 1977
(Ist and 2nd seasons) and 1978 {1st season in single-
row plots unreplicated) spaced 1 m apart. Resistance
wis fudged preharvest four times at weekly intervals
starting one week after podding on 1 ~ § visuai rating
scale based on the degree of pod shrivel {ie | =
0-19%: 2 =20-39% 3 = 40-59% 4 = 60-79% :
5 = 80-100%) At harvest, 40 pod samples per plot
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were taken and examined 1o determine the percent-
age of pods damaged by the bugs Pod colour {purple.
fight-green and dark-geeen) ardl pod position relative
to the canopy were recorded preharvest Lo assist in
identilying resistant cultivars 1o R dentipes and 4
curvipes,

From 1977 and 1978 data 33 cultivars which
showed moderate resistance to the bugs were re-
tesied in smull plots {2 25 x 30 m) replicated four
times gad arzanged in complete randomized biocks
Sumples of 40 pods per plot were taken at crop
muiurity und examined to determine percentage
pod damage The cultivars were then grouped ac-
cording to pod colour and percentage pod damage
data analysed to ascertain the involvement of this
character in the resistunce of cowpea to R dentipes
and A curvipes

In 1979 nine cultivars of agronomic interest were
selected out of the 33 cultivars and tested to eluci
date the mechanisms of resistance they may possess
At harvest an assortment of 40 pods per plot were
taken. They were then shelled to count damaged seeds
and feeding punctures  which appesred as black
lesions under a binovubun microscope on the insides
of the pod walls The length of penduncles was
determined by measuring all the penduncles on
sampies of 3 plants per plot tuken st harvest

From the preliminary casual observations of earlier
field experiments i1 became necessary to conduct a
series of experiments in 1980 and 1981 (o ascertain
the role of the position of pods relative Lo the canopy
and the external morphological characteristics of the
pods in cowpen resistance to the bugs A set of fieid
trials consisted of fowr cultivars, two of which pos-
sessed striking contrasts from the other two in the
masaner in which their pods were positioned relative
to the canopy Plots {225 x 3.0 m) were replicated
four times. At harvest a 40-pod sample was tuken
from euach plot and shelled to count seeds damaged
by the bugs Feeding punctures observed on the
insides of the pod wall were counted and recorded
Addivonally. the length of penducles of exch cultivar
were measured as described previousty

Finally three cullivars with outstanding contrasts
in morphological chasscteristics were planted in
experimental plots (223 x 30 m) replicated six
times At crop maturity a sample of 40 pods was
harvesied from each plot  After shetling. damaged
seeds and bug feeding punctures were counted The
split plot walls were then measuied 1o calcuiate their
mean thickness

In all yeurs. indigenous field populations of
R dentipes and A curvipes were the primary source

ol infestation However, pigeon pea border rows were
planted ground experimental plots one month prior
to seeding test cultivars to attract and harbous the
bugs The rows were usually cut to liberate any bugs
to infest the test cultivars at podding stage

Resuits

Of the 4180 germplusm cowpea cultivars planted
in 1977 und 1978, only 4022 cultivars were success-
fully evaluated for restistance to R. dentipes and A
curvipes. The remainder (158} of the cultivars were
not evaluated either because they failed to germinate
or sulfered fromy severe disease infections leading
to poor fruit formation The bulk (99 21% ) of the
H022 cultivars successfully tested were rated sus-
ceptible on o | 5 scule and sustained high pod
damage in the range of 40-100% None of the cultivars
tested was lound to possess a high level of resistance
(0-19% pod damage} in the prelimipary germplasm
screening tests Thirty-three cultivars { Table 1) which
sustained pod damage in the range of 20-39% due to
the feeding activities of R dentipes and A curvipes
were considered modestely resistunt to these pests
and were  retested in subsequent field trials to
elucidate the resistunt qualities they may possess

From {U78 and 1979 data. it was significantly
(= 0035) evident thal cultivars with purple
(42 2% pod damage) and dark-green {43.0% pod
dumage} pods were less damaged by R dentipes and
A cwrvipes than cultivars with fight-green (59 1% pod
dumage) pods (Tuble 1) und were therelore consider-
ed as being more resistant to the bugs MHowever,
not el cultivars bearing purple and dark-green pods
were  resistant  to the bhugs  For example. Tvu
no 45606 (purple podsy and Tvu no 2207 {dark-green
pods) sustained 69 1% and 60 0% pod damage (Table
1), respectively and were therefore considered as
being suseeptible Conversely. not adl cultivars bearing
fight-gieen pods were found to be susceptible to R
dentipes and A cwvipes Vhe evidence of this is that
Vita 4 which normally produces light-green pods
sustained 19 8% pod damage and because ol this it
was rated as being resistant Other cultivars which
exhibited reasonably high levels of resistance were:
PS 1 (light-green pods), Emma B and Tvu no 60641
{purple pods), Tvu nos 4052 and 4339, Katumani-
Pand PS - 2 (dark-green pods)

Table 2 presents data of teeding punctures and
seeds damaged per pod of 9 presumably resistant
cultivars of agronomic interest The results showed
that feeding punctures. which were taken to indicate
feeding preference, varied significantly (P = 03)
amonyg the test cultivars There were very few feed-
ing punctures on the pod walls of Tvu no 4049
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Yable 1. Data of pod damage of 33 cowpea cultivars sefect-
ed from preliminary fiekd trials for moderate levels

of resistance to Riptortus dentipes and S noplocne

mis curvipes 1977-1978.

Cultivar Average pod
damage (%)

With purpie pods

Tvuno 1890 43 7¢d
Lmma B 125
[vie no 4566 691 hi
Tvuno | 40 6 bed
Tvu no 6641 358 be
Tvuno 3912 42 7 bed
Tvuno 4588 434 ¢d
Tvu nu 4548 401 be

With light-preen pods

pPS..1* 36 7 be
Tvu ne 4595 TH6 i}
Vita - 1984
Tvu nu 6926 BOBj
Tva no 3839 56 5 1g
Tvu no 4597 7067
Tvu no 2698 54 3 eip
Tvu no 6572 64 5 fg
Tvitne 470 59 2gh
Tvuno 6627 871 fe
'vuno 72 1891
Tvu o 6559 7531
'S5 30 4 defyg

With dark-green pods

Tvi no 4052% 21 8a
Tvu no 4049 471 edel
Tvane 4539% 222
Ps 2% 336
Tvu o 4609 59 1 gh
Tvu no 4620 36 51
I'vao no 4365 45 2 ede
Tvano 4621 46 0 cde
I'va no 2207 600
Tva nu 4600 55 Gely
Tvi no 4601 48 2 eded
Katwmani - 1* 122y

Means {ollowed by the sume fetter are not signiticantly dif-
ferent from each other st P= 005

* denotes cuitivars or aceessions with moderate levels of
resistance 1o the bugs

indicating thal this variety was less preferred for
feeding than the other eight varieties tested side by
side with it. The penduncle lengths of the cultivas
listed in Table 2 were [ound to be highly correlated
{r=+1089) with the number ol seeds damaged per
pod by the bugs The experiments conducted in 1980

Table 2, Feeding punctures and damaged seeds per pod
of pine cowpea cualtivars of agroromic interest
presumably resistant to Riprortus dentipes and
Anoplocnemis curvipes 1979,

Cultivar Feeding punctures  Damaged seeds
per pod per pod
Vit -4 i35 I 34a
Lmma B 17]a 159sn
Katumani-| 204 a 163¢
Ivune 4052 223D 1 74 ab
Tvu ne. 4049 i2la 22ih
Ps-2 24850 2090
Tvu ne 4621 1404 270
I'vu ne 6641 324 ¢ 163 ab
Tvu no 4601 167a 164 ¢

Means in their respective columps followed by the same
letter are not signiffcantly diflerent from each other at
=003

All valaes are averages ol 4 replivates

Table 3. The influence of pod position relative to the
canopy on the damage of cowpea pods by Rip-
tartuy  dentipes  and  Anoplocinemis  curvipes

1980-1981.
Average per pod Average
length of
Cultivar Feeding Damaged  penduncles
punctures seeds {cm)

Above canopy pods

Tvu no 4596 640 a 463 17622

Tvuno 4559 615 4584 1748

Averape & 28a 46t 1755
Within canapy pods

Tvu no, 4052 396 0b 243 Db 14 84 b

Tvu no 0641 418 b 220 5270

Averuge 4067 b 235D 15060

Means in their respective columns loHowed by the same letier
are not significantly different trom each other at P= 0 05

Adl values are averapes ol 4 replicates

and 1981 to elucidate the role of pod position
refative to canopy in cowpea resistances to the bugs
showed that both Tvu nos 4596 and 6559 bearing
pods held on penduncles above their canopies
sustained significantty (P = 0.05}) higher numbers of
feeding punctures and damaged seeds per pod than
Tva nos 4052 and 6641 which produced pods that
were concealed within their canopies (Table 3} The
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fatter two cultivars aiso  possessed  significantly
{(P = 005} shorter penduncles which held the pods
within the canopy thereby hiding them and conse-
quently not being readily accessible to the bugs

Data presented in Table 4 shows that Tvu no
4052 which produced pods with smooth or even pod
walls incurred significantly (P = 0.05) lower numbers
of seeds damaged per pod than Tvu nos 4600 and
6627 which produced pods with uneven and ridged
external morphology. These results {Table 4} suggest
that evenness and smoothness in  the external
moerphology of cowpea pods conferred some level
of resistance to R dentipes and A cwrvipes Other
data obtained from measurements of pod wall thick-
ness revealed that Tvu no 4032 possessed signifi-
cantly (P = 005} thicker ped walls then Tvu nos
4600 and 6627 (Table 4) Tvu no 4052 which had
thicker pod walls than the other two cultivars
incurred  significantly (P = 005) fewer feeding
punciures (Table 4) indicating that it was more
resistant 1o R dentipes and A curvipes,

Discussion

The bulk of the cowpes germplasm evaluated was
apparently very susceptible to R dentipes and A
ciovipes with only a small portion being moderately
resistant o the pests Indeed. other studies have
indicated that this trend is commeon in cowpea germ-
plasnt with segard to its resistance to many of its
pests (10, 11. 13, 17} This phenomencn is nol
peculiar in view of the fact that the existence of vrop
varieties immune o insect damage is a rasity (15)
Besides, moderately resistant cultivars are known (o
oceur more frequently among widely diverse germ-
plusms of crops such as cowpea (1. 7. 8)

Table 4.  Influence of the external morphelogy of peds on
their damage by Riprortus dentipes and Anoploc-
nemis ctrvipes 1980-1981.

External  Feeding Average Pod wal

Culeivar morphology  pune-  damaged  thick
fures seeds/ ness (mm)
pod
Tvuno 4052 smooth 3360 213 094 s
Tvuno 46060 ridged 48t 347b 069D
Tvu no 6627 riclged 468b 354b 071b

Meuans in their respective columns followed by the same letter
are not significantly ditferent from cach otherat P=003

All values are averages of 6 replicates

The existence of moderate levels of resistance in
cowpea germplasm to R demtipes and A curvipes
can be explained by the fact that perhaps resistance
is a product of seversl factors each of which
conferred extremety low levels of resistance to the
bugs For this reason it wouid be beneficial to breed
for cumulative resistance by combining together
different sources of low levels of resistance of each
factor This strategy was suggested by Painter {7)
and has yielded promising results in studies involving
the cowpea curculio which is # serious pest of devel-
oping cowpen pods in the USA (3)

The observation that purple and datk-green pods
were less damaged by the bugs than light-green pods
can be explained by the fact that some inscct pests
can be attracted for feeding by the colour of the
plunt. flowers and fruits {1, [8) Il was therefore
concluded that light-green pods were more damaged
than purple and dark-green pods by R dentipes and
A curvipes because they were more attractive to
these notorious pests

Cowpen pods with uneven and ridged pod walls
were more damaged than those with even and smooth
pod walls by R dentipes and 4 cuwrvipes apparently
because their seeds were distinetly revealed by bulges
and compressions. thereby making them to be casily
sccessible to the bugs It was also shown that pods
with rugged external morphology possessed thinner
pod walls suggesting that the seeds in them were
located adjacent to the walls where they could easily
be reached und damaged by the stylets of the bugs

Finally the high correlation observed between the
penduncle length and seed damage was mainly due to
the fact that short penduncle held fruits within the
canopy where they were presumably hidden from R
dentipes and 4 crrvipes. This factor is of consider-
able interest because it is also kaown to predispose
cowpea cultivars to damage by Maruca testulalis
Geyer (11 12, 13)

Summary

Successful  preliminary  field evaluation of a
diversilied sample of world cowpes pgermplasm,
cansisting of 4022 cultivars. revealed that the bulk
{99 18% ) of them were susceptible to Kiprortus den-
tipes (Fabricius) and Anoplocnemis curvipes {Fabri-
cius) when judged on a [-5 rating scale based on the
degree of pod shrivel Thirty-theee (0 82% ) cultivars
which sustained 20-39% and pod damage (PD) were
considered moderately resistant and were selected
for further field confirmation tests. Eight cultivars
which exhibited reasonable levels ol resistance to
these bugs in replicated field irinls were: Emma



KHAEMBA: RESISTANCE OF COWPEA TO SUCKING BUGS

(%]
Lol

B (2254 PDL PS 1 (367% PDy. PS 2
(33 2% PD). Katumant 1 {22.2% PD}) Tvu nos
GO4T (256%  PDy 4052 (21 8% PD) and 4339
(273 2% PD)

Further field tests showed that cowpes growih
characters, namely: colour of fresh pods, external
pod morphology. hull thickness. penduacle length
and pod pesition relative te canopy contributed to
the resistence of cowpess to R denripes and A
curipes.
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Resena de libros

TERGAS L. E  El Potencial del Pasto King Grass.
como graminea forrajers seleccionads para Améri-
ca Tropical CIAT. Colombia, 1984 34 p

Esta publicacion trata de las priméras experiencias
obtenidas con el pasto King Grass en paises como
Panami, Cuba y Colombia

kn primer fugar. se tefiere a aspectos relacionados
con los origenes, la taxonomia y la problemdtica que
ha existido con relacion a forrajes y describe morfo-
iogicamente el King Grass. recaleando su parecido con
ia cafia de azlcar

Posteriormente se analizan las caracteristicas en
cuanto a adaptacion de dicha graminea Se hace refe-
rencia 2 la diversidad de climas y suelos que puede to-
lerar, ya que se adapta bien en tierras altas (hasta
2 000 metros sobre el nivel del mar) de mediana ferti-
tidad. asi como en suelos bajos con periodos secos
muy prolengados y ademads soports up amplio rango
de acidez de los suelos.

En lo que respecta al establecimiento. se indican
aspectos técnicos importanies como lo son: lu prepa-
racidn de suelos, distancizs de siembra. seleccion de la
semilla vegetztiva y cantidad requerida por hectdrea
y edad recomendable parz hacer el primer corte des-
pués de la siembra. Se discuten ademas, los incremen-
tos que se¢ pueden obtener de materia seca ai aplicar
fertilizantes. principalmente fuentes nitrogenadas

Se anotan también los resultados de un ensayo en
el que se estudid el efecto de tres niveles de fertilidad
del suelo sobre la productividad estacional bajo corte
del King Grass v el merker (Pennisetiim purpureiin)
En todos los niveles la produccidn de materia seca
fue mayor para ¢l King Grass

Un aspecto que no queds muy clare y que seria
conveniente ampliar posteriormente, es el que tiende
a demostrar que et King Grass no es una especie forra-
jera que responda bien a la fertilizacion del suelo,
pues selamente se logré un incremente del 23 6% en
los rendimientos al nivel mis alto de fertilizacion al
compararlo con un testigo

El siguiente zparte. que se refiere a su composicida
quimica y vulor nutritivo, indica que en estos aspec-
tos el King Grass es muy similas a otras gramineas tro-
picales La edad de la planta v la fertilidad natural del
sueto son factores que determinan su composicion
quimics En cuuanto sl valor autritivo, que no estd
dado por la composicion quimica sino gue por la
digestibilidad de iz materia seca y el consume volun-
taric los resuitados que se dan son muy parecidos
a los de otras gramineas En términos generales, de
acuerdo a la composicién quimica. el King Grass se
podria calificar como un forraje de calidad aceptable,
excepte por ciertas deficienciasen Py Ca

Con relagion a la suplementacion con leguminosas
para mejorar ta calidad del forruje. en especial ¢l uso
de Leucaena, 1a obra indica que la adicidn de esta
leguninosa, hasta un nivel del 40% de fa dieta, con-
tribuye a aumentar sustancialmente fa proterna cruda
y disminuir 2] nivel de fibra. pero no afecta los nivetes
de P. Ca y lignina

Ll capitulo que se refiere a fa conservacion de fo-
rrajes recoge las experiencias preliminares obtenidas
en microsilos de King Grass en Panamd, en los que se
uso diferentes proporciones de melaza ¥ urea como
aditivos, comparados con un testigo Este ultimo pre-
sent0 un pkl de 4 2, con curacteristicas de un buen
ensilaje. mientras que los tratamientos con urea pre-
sentaron valores de phl mds elevados y con un tuerte
oler amoniacal

El aitimo sspecto que cita el documento es ef rela-
tivo a la productividad animal, en el cual los datos son
escasos y séio se indica que la produccidn de leche
por vaca por diz puede aumentarse de 3 28 kg con
ensilaje de King Grass sin suplementacién a 6 04 kg
con el mismo ensilgje suplementado con 15 kg de
melaza, 2% urea y 10% harina de pescado

En conclusion, la informacién contenida en este
beletin es importante pues viene a ampliar los pocos
datos disponibles en nuestro pais referentes al King
Grass, el cual ha tenido uns difusidn tan ampliz que
pricticamente estd reempiazado a los pastos tradicio-
nales de corte como el Imperial {Axeonopus scopar fus)
v los gigantes (Pemntisetunt purpureunt)
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