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In mont parts of i'igeria okra is highly valued for making
soupr, Production is generally limitied by pents and ;:‘.liecases.
Irrigation is the only means of producing okra pods d;u.r:lng the dry
Bez.son, |

Thig thesis evaluates the effects of application of carbaryl
on pest incidence and yield of irrigated olxa, |

e experiment was conducted in a randomised qlock design
with nine treatments replicated three times,

The ceffect of spraying carbaryl on flea beetlelm population
resenbled those described by other vorkers in Nigeria, The result
demonstreted conclusively that spraying with oar‘naryi controlled
flea beetles, |

Studies ehowed that sprayihg; with carberyl dil.d not signife.
icantly affect leaf production and leaf fall of okra:planta.

The total mumber of marlzetable okra pods vwere not affected as a
recult of spraying with carbaryl,

The effect of spraying on fresh weighi of marketable okra

pods were determined, It was sugpested that levels of insect attack
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|
encountered in this experivent v.. not high enough L: !mduce yield,

The eveluation of the effect of spraying on pod quality

also resemble those of other worliers in India. 'the th:]‘ee varieties

exarmined showed that spraying improved ped quality.
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SECTTON I: TIfTRODUS TION
Okra (Abelmuschus esculentus (L.) lioench) belongs to

the femily linlvaceres It is said (Cobley, 41963) to be a
tropical plent which grows well in the low-land tropics.
Thompson and Kelly (1952) suggested that okra was probably
not cultivated during ancient times as it has not been
mentioned in ancient literature. It was however known to the
Spanish lioors ond Egyptians in the twelfth and thirteenth
century (Thompson and Kelly, 1957). They suspect that okra
was token to other countries from Africa by the Portuguese,

Okra might have been brought to ligeria for the first

time by the Portuguese about the thirteenth century during
their carly visits to the west comst of Africc. The madn

centres for okrn production in Nigeria are in the southern
perts of the country. It is also grown in Benue and to some
extent in Kaduna State, Thcre is however n: published
estimete of the quantity of okra pods produced in Nigeria
becouse much of the produce remains unrecorded as it is mostly
consumed in the homes,

The cultivation of okra in most West ifricen countries
including Nigeric is done at the pecsant levels It is mostly

growm as an intercrop with yoms, meize, cossava ete, It is



also groun as 2 goarden crop in back yards, Okra can
toleratc o wide ronge of soil and roinfell conditions and
grows well during both dry ond wet seusons, The oura
plant:continues to produce marketable pods for as long as
4 months,

In Nigeria the principal use of okrao is in soups and
stews in which meats form an important part, These are
colled "draw soups" begzuse of their slimy texture, The
pods are sometimes stewed and exten as a vegetable either
fresh or dried and seasoncd with pepper, salt end padm oil.
Okra is some times oconned :Jdonc or in o soup mixture with or
without other vegetables, It may alsc be frozen alone or
with other vegetables, Iried okra powder is used for salad
dressings, ice cream, cheese spreads and condies, The leaves
of okra plant are cooked os pot herb and clso used for tresting
peptic ulcer (lMortenson et al., 1964). The leaves and stems
are shiny and are ground and uscd locally for drepgsing fresh
wounds, The stems of okrz plonts contadin fibre of considera-
ble strength which may be used for domestic purposes such as
making ropes, i{ish lines, traps and hammocks.

Hany insects are found on okra plmts throughout the
year in Nigeria. Of these, two spceies of beetles, Podagrica

sjostedti Jac. and P. uniform Jac. (Coleoptera : Chrysomelidae)



which feed on foliage scem to be most important. I}n badly
affceted crops vhole leaves myy be destroyed. Yhis reduces
the photosynthetic area ol the plants and the yield; may be
reduced. These insects are also vectors of virus diseases
in okra plants cspecially Nigerian okra mosaic virus {Lana
and Taylor, 41975)e The affected lcaves become wrin?t:led,
smoll and may have chlorotic areas. . |

Sovoral varicetics of ckra are grown in Nigeria, fThey
may be toll or short, esrly or late meturing types. Some of
these varieties have bright ycllow colours which may increase
the attractivencss of the flowers to insects. Some| have more
hairs on them than others, Varietal differences may affeoct

yicld of okro, fruit quality and pest incidence,

Many chemicals have been used for the insect contrel
of okra pests (see Literature Revicw). Engels (1976, 1977);
Shunthakumar «nd Perumal (4673); Thirmala gt al. (1954) have
reported Carbaryl to be eifective in controlling inscet
pests on okro plunts, They noted thut §wbaryl is relatively

cheap, readily avuilable and fairly safe to use,

The aim of this study wass

Ae  To determine the effect of Carbaryl (Vetox 85) spraying

on Podogrioa spp.
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To dotermine the eifcct of spraying on yield ond
quality of fruits produced in three varicties of

okra,

To determine whether there are any varietal differences
with respect to pest inflestation in the three

varictics,






SECTION II: LITERLTURE FBVIEW

Vegetables have been grown in Nigeric for quite a
long time, but littlc or no emphosis has been placed on
entomological rescarch on okra, The importince oi okra as
source of vitaming und minercols is yet to receive the
attention it descrvcs,
Biononics of inscel posts:

There arc several insect pests and disecases that are
knovm to affect okra both in yield and quality, Adenuga (1971),
observed that almost cvery part of the okra plant is attacked
by one insect or mother, 1In Nigeria field populations of
both P, sjostedti and P, uniforma on okra are known to reach
levels of infestotion thot can result in ccononic damoge.
Caswell (1962), reported thet severcl insccts that attack
cotton also attock okra which is elosely related.
Lamborn (1914), noted thut Dysdercus superstitiousus Fab.
shoved preference for okra o~nd suggested the possibility of
planting okre in the vicinity of cotton as o trap crope.
Golding (1946), listed Podogrica beetles among muny cotton

inscets as pest of okra,



Epehuijsen (1974), in Nigeria grouped pests of okra
into two c.tegorics, mamely, the steyfleaf 'nd seed/fruit
pests, This classificotion did mot tare into consideration
the fact that sowe inscets tond to live in the scil during
the hot weuther, only coming to the surfoce ot night to
doucge okrn plonts, Bpenhuijsen (4 974), obscrved thot leaves
of okr. may be cttocked by niny speciecs of beetle, such as
Syagarus ealearatus Fub, (Coleoptera : Chrysemelidac),
Loygia villosa F b, (Coleoptera : Logriidae), P. sjosigdti
and P. uniforwa. He further notcd o number of Hemiptera,
viz., anoplocnemis curvipes Fab. (Heteroptera 3 Coreidac),
Pophilus adustus (tiomoptera : Corcopides), Mirperus
joculus Thnb, (Heteroptera : Coreidse). among the

lepidoptern he recorded the larvue of Sylepta derogata Fab.

(Lepidoptera : Pyroalidoe) os feeding on the leaves nnd causing
thew to roli. He alse reported that seeds and fruits of okra
are attocked by Eurias biplaga Wik. (Lepidoptera : Noctuidae)
E. insulana Boisd, (Lepidoptera : Noctuidee) ond Peetinophora
that the loyvae of P, gossy lella attack flower buds amd eat

into the pods destroying the sceds,



adenuc (197 ), dso listed = numoer of insect species
thot attock okra in the field and reported ti::t timsé insects
caused loss in yicld of okra. Bwete (1974), in Nigeria
listed as man,; 28 400 different inscets associ . ted with okra
and clossified them agcording to the plant part attacked.
He thus listed them as leof, stem, bud, flover, and fruit
eating pestis., JMe did not hewever list any root attacking
insect pests., This classification scems to be unsatisfactory
because posts of okrza cre not restricted to damaging a
particuloer part of okra plant fhus Podogrica beetles feed on
buds, flovers, leuv: s, while thc larvae feed on ckra roots.
Libby (1960), listed ten pests of okra as being importmnt in
okra in Migeria, but th:ot P, sjostedti and P, uniforma, ond
S. derogata which attaciked the leaves appeared to be the most
damaging, Adenuga (197 ) pointed out that the leuves and the
groving points of okra e attuwcked ty Podoyrica beetles
8. culecr tus, and Zonocerus v.riagatus Fob, (Ortheptera :
Acrididee). He reported that the .ttack by the lepidopterous
laxvae, mainly those of P. gossypiellc, B. viplaga, and
&, insulona wes concentrated on flover buds lecding to
reductions in yield. Some of these larvae he obsqrved bored

into devcloping pods lcadin; to the ontry of rot organisaus,



Apert from insects, okra plant is vulnerable to attack
by nem-iodes, viruses, amd fungi. Lpenjuijsen (1974),
mentioned yellow wein moscic a8 & serious viradd disc se of
okra which often results in crop failure, Lan. et al., (1974)
heve obscrved ot Ibadan a previously undescribed moswic
dise.se of okra which is clsc inscet tronsmitted. In 1975
Lone ¢t al., showed evidence of poassible soil tranpuission
of the Nigerian okra mosaic virus. They nointed out that in
the field, mosxic disease ppreads rapidly in okra and that
the virus is readaily transmitted by the beetles §. colearatus
and P. uniforma, Taylor (1975) studied inswot trasmission
of the MNigerion okra virus, Ilic reported thnt three beciles
E. glostedii, P, unilorma, and 8. gglearatus and o white fly
Bemisin tabaci Genn. (Homoptera : Aleyrodidee), tranamitted
a igerian isolate of okra mosnic virus (O1V) in okra,

cowpea, cotton and green grom Phuseolus aureus Roxb, He added

that this was the first report of thesc bectles as vectars of
& plent virus, Subarayudu (197€), observed that about 50% of
ckra at Kadowa Irrigation Scheme in Kano State had lokra leaf
curl virus tr-onsmitted by aphids, Epenhuijsen (197.&-), reported
o fungel disccse of olr: which ccuses sudden wilting of the

plunt. Iie suspccted that this might be causcd by Fusariuwg sppe
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Huon and Jesil (1975), noted that okra pods in Nalaysia
suffered from the rot organisas Rhizoctonina sp,, and
Choanephora sppe Silveirc (1947), Jackson (1964), and

Noble (1968) have rccorded jscochyba cbelmoschi nd Fusarium
T

solani on scveral varieties of olra grown in Nigeria.

Podagrica beetles us pests of ockra:

A survey of literature shows thot two species of
Podazrica (P. sjostedti and P. uniforma} are by [ar the most
import.nt pests of okra, These beetles cre known to attack
mainly the leaves but other parts of the plant such as the

flosers, stems, ond roots way clso be atbacked (Golding 1946,
Ademuga 1974 and Buete JQE&)'- Libby (1968) descriped these

beetles as being aaall cnd measuring about 3.5um long.

le obscrved that P, sjostedti hos a brown hoad, thorat, and
underside ond that the elytr: .re¢ shiny dark bluish-black,
while P, uniforma is shiny browvn throughout, Th> female
beetles loy their cggs in the soil, ond the larvne fecd on
plant roots, Pupation tokes place in the scil, thé dry )
scuason being passcd os o resting adult in the soil,

The cmorgence of these adulis beetles occurs vith fhe erly

rains,
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Libby (1968), deseribed the larvae of the bectles as
feeding ncinly on plunt roots, and adults mainly on leaves
leaving nuserous snall holes in then, He pointed out that
their fecding injury moy retard plunt development e:specially
vhen young plants are attocked thus reducing y‘ield.’- He also
reported these beetles -5 being distributed throughout
Nigerias, Lewis and Taylor (1965), studied the flight activity
of' Pe sjostedti 'nd P, uniforma on 2 m.dvceeous pl;int; Urena
lobata whieh is com.only attacked y these beetles, They
concluded that their peak activity was during the day.

This observation is conturary to Tiylor (1970) who reported
these beetles us baving their peak flight aetivity ~t down

and dusk cnd flying intermittently during the dgy knd night,

dnseet ocnirol:

nA cppreciable amount of study has been ca.t'r":ied out on
the control of okra pests cspecially :n Indic and some other
trovical countrics, Regapathy nd Goyaraj {1973), in India
shoved that the okra pl nt could be protected from the attack
of the aphid - Aphis gossypii, Glover, (Homoptera : sphididee)
and the leof hoppers with systemie insceticides, .'Ihe,y observed
thot systewie inscetieides when spplied through the soil were

wore cffective than winen opplied on the foliuge, md that a
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relatively quick knock-~dowm eff'ect and large residual
toxicity were noticed with increased dosage of the c!lremicals
under controlled conditions,

Jotwani ct ol. (1960), studied the control of Jassids -
Empoasca Lagciilis Jucobi. (Homopters : Jassidae) on okra
seedlings by treatment of tnc sceds with different insecticides,
They stated thuat among insect pests affecting okra, the.ocotton
Jassids oce considered to be the most serious posts, and that
an attuck by these pects in the seedling stage ey result in
complete crop failure.

Other workers on various aspects of pest control on
okra in India include bindra .nd Goy=1l (1966), Capoor and
Vormae (41950), Hunahar (1969), Purewsl (1944, 1947),

Srinivasan mnd Gowder (41957) und Varme (1952)s Thirmala ct al,.
(1954), in Madrzs found that the mpplication of DDT to okra
increascd yield.

R:cent work done in Nigeria on the control of pests ond
diseases of okra inolude those of sdemuga (197 ), Bwete (4 974),
Taylor (1970C), Lunc et :d. (1974), Bngels (1976, 1977).
afenuga used four insecticides to control insect pésts on
okra. These were .ddrin, Diazinon, Lindane .nd Carboryl,

He found that Carburyl wos wost effective and that it was

particularly effectiv: in controlling both lurvae and adults
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of moet insects, He observed that thc use of Garbarfyl at
1-2 1bs in 50 gallons of watcr per acre {1.1 = 2.2 kglha
in 227.,5 litres) for thc control of flea beetles gave good
results, BEngels (1976), in Nigeria uscd Corberyl tq spray
an okra iield at Kadawa, Xano Stuate but recorded vu).f'y low
yield of 4,6 nd 1.8 t/he for unsprayed mnd sprayed plots
of olro respectively, However in a later trial in 41977
whon he used the sase insectieide, he recorded 3.4 .;'nd Belt
t/he. for unsprayed and sprayed plots of okra respeetively,
Spraying of okra plants with insectiaidcs has been
found to improve the quality of the sceds (Lwete, 1974).
However, little or no work h.s been done in Nig,-crir.; to test
the effcet of somc insectieides on the gquality of oir:*u pods
or the nuaber of floers wund fruits produced. Thirmeld et al.
(19M), observed enhanced quality of okrc fruits que to

foliur opplication of four insccticides.
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SECTION III : DESIGN OF EXPRRIMENT.

An experiment to study the effect of spraying three different
levels of Carbaryl on three different varieties of ckra was conducted
at the Ahmadu Bello University Parm during the 1976 dry season(16th
January to 14th June, 1976)., Water was supplied by irrigation at

weekly intervals,

Layout of experiment

A site close to the University Farm was selected for this
experiment. The area had not had any okra grown on it before.
The previous crop was maize,

The experiment was conducted in a randomised hloek design
with nine treatments replicated three times (Table 1.1).

The field plan for the experiment is shown in Fig. 1.1.

Plan

There were three varietal treatments Vi, V,, V

ol <

The seeds for variety V:L known as "white velvet" were obtained from
the School of Agriculture, Samaru, Zaria, The seeds of variety Vz
were obtained from the Market Garden Enugu, Ministry of Agriculture,
This variety is called "Local Twin" because of its ability to
produce two pods on one flower stalk (Plate 1.1). The third variety

V., was obtained from the University of Ibadan Farm. No chemical

3



seed treatment was given, the seeds were however lmmersed in water
|

and seeds that sank to the bottom were selected for planting.

Planting was done on ridges %em « 12am high.  Waker w%s then let

into the field. Sowing was done on 23rd, January 1976 %t the rate

of three geeds per hole and later thinned down to one}stand. The

|
spacing was 6lam between and 46ci within rows, Seeds were sown to

1
depth of 1.5cm ~ 2.0cme There were nine plants per plot and each
plot was seperated by two ridges while ecach block was(|seperated by
four ridges. The plot size was 7.6 X 34.3m. The secds germinated

between 5 = & days after planting, and the missing strnds

were supplied.

Fertilizer application

250,9 ka/ha of sulphate of ammonia was applied in two doses.
]

The Ffirst dosc of 175.5 kg/ha was two weeks after germination and

the second dose of 175.5 kg/ha wag at the first set gf fruits(Anon.

1876, Samaru Extension Guide No. 61).

Spraying
The insecticide used in spraying treatments was carbaryl

( 1 - naphthyl methlcarbamate }. A 85 % wetkable pow$er(Vetox 85)"
|
was mixed with water at the rate of 150 litres per héctare for

sproaying.

“

Sold in Nigeria by National Oil & Chemical Marketing Co. LTD.,
Nigeria.

14



The first application of carbaryl was carried out on
8th February, 1976 when the plants were two weeks olda Spraying
was repeated at weekly intervals and a total of 14 applications
were made, A Falcon Knapsack sprayer ( Plate 1.2 ) was used for

the application of the chemical {(carbaryl).

Weeding
This was done when necessary throughout the growing

period of the okra plants.

15



Table 1.1 : Variety and

Sprayi ng treatnents.

Varieties
Spr ayi hg
Vi V2 V3
S .
(0] VI SOVZ SOV3
s 5ivi S1V2 $1V3
S3
S3V1 S3V2 S3V3
1', T
Varieties : vy "Wite vel vet"
V, = "Local twin"
V3 =y 1. g2
Spraying levels; S

= 3.4 gn(a.i) carbaryl

Control (spraying with water)

1.7 gm(a.i) carbaryl

in 45 litres

of water( 2gm Vetox 85)

in 45 litres

of water(4gmvetox 85).
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Plate 1. 2:

Falcon Knap-sack
Sprayer in use



SACTION IV

1EAF PRODUCTION




SECTION IVs LE,F  PRODUCTION

A great number of inseet specios attack okra plants
esnecially the leaves, Those inscets on the lecves include

. form:, P. sjostedti, D. supcrstitiosus, S. calearatus,

-

Z, variagotus, L. curvipes and different species of ophids.

Of »11 these only Podngrica spp, appear to Ue causing
mich damage by enting up the le ves of okra wnd cansequently
reducing the photosynthetic crea(Pl te 2,4), Thirpale ot 21l. (4 954.)
haove reported an increase in nunber of lezves s 4 result of

spraying olrn plants with inseccicides.

A, Effect of spraying on
Podugrica spp. population
Materials and Licthods

The populction of Pod-grica spp. wos estimcted in the
three replicates by counting the nuaber of beetles on each
okra plant one dey after spraying, This was donel at weekly
intervils till the end of the growing scason which was about
the seventeenth week from planting., The counts vere always
done in the mornings (about 9,00 wa) bec.use the beetles are
most ~ctive ot this time, B5imilur obscrvations hpve also been

made by Lewis and T ylor (1965).



Plate 2.1:

Leaf damage due mainly to Podggrica 8ppe.,
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Results ond Discussion
The me n mmber of bretles per plant in the dirferent
trecinments is presented in Toble 2.1 The results of the
strtisticel anelyeis (Tible 2.2) sho s that the difi‘ilercnt
levels of mproying (30, 81, and 33) reduced signific:.m'bly
the populotion of the beetles., It ¢lso showed that tle three
varicties of okra (V,, V, and Vz) did not aimificently
affect the population of these becetles, Earlier workers
(Adenugo., 197 ; Bwete, 19743 Srivastavn &t al., 19753
bindra, 1966; Engels, 1976) hove recommended the usc of
Carbaryl for the control of pest couplexes on okro pl-tmt.
Dcdheeah (1973), shoved that corbaryl we:s more efiective than
Malatldon in the contrel of pest of okre, according to
Srivustova et al. (1975), C.rbaryl h.us a quick knocil: down
effeet on Podyxrica sppe Corburyl residues they obuerved
dissipated fast during the first 2-3 dyys und t.h.-.tlt.im
rcsidues from 0.2%% spriy on nomal markctable frujis were
below 10 ppm within 24 hours =fter sprayinge They further
observed that Carbaryl residucs were found in the needs of

okra and thut this was indientive of i+ mild s stemic nature of

c‘:r'b.'.l.r}?lo
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nelusion
gpruying vd th Corbaryl significantly reduced
sttribut sble

the

-

popul tion of Podogrict etles, The loss

to the reauced population of these beetles will be

discusscd in Scoetion V »



Table 243 Blfcct of spraying on populotion of
Pod grics Sppe (Lee tlz..u/le).

- - —

VARIETIES SPRAYTNG

T
| .
SPRAYING | e e 2 o
. Va2 3

So 9¢3 e 1643 1041

i et e R B i T -

S 2,6 2,0 2.6 2.7

83 1-1‘) (:lg 0.6 1-3
Variety G
J{E%}i J Lie® 340 6-5
- L st il o

S,k for spraying - .1

S.8 for variety = 1.
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inadysis of varience table for popul~tion of

Podagrica Spp.

* Significant, P- 0.05

.
e o8 nv 58 »
Reps., 2 5045 3042 141
Varicty 2 5649 28,14 1.0
Sproying P 398.7 19593 70 ™
ot b 15848 3947 1ok
Brror 16 1541 __28. 3
Totel 26 41291
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B,  Bifcct of sproying on leaf production and lc.f fall
Moterials ond Mcthode

The total numbers of okra leaves produced in the three
replicates viere counted weekly, The leaves wore counted
only vihen they were fully opened, The leaves that had fallen
from the ckra plunts werce also recorded,

Results ond Discussion

The memn of the totul number of leaves produced is
given in Table 2.3. The mmalysis of variance {Table 2.4) shows
thet the levels of spruying with Corbaryl did not significently
af'fcet the nuaber of leaves produced. However, in the first
and second varietics (\{1 and vz), the lecaves produced were
more in the unzprayed plot (8,) than in the sprayed plots
(8y ond 83)s In varicty one (V;) ma o (V,) it gppers
thot spr.ying with Carbaryl suppressed lexfi production,
In varie ty three WB) wikress spr.oying with 2gn/lie5 litres
(31) increased the leaf production, spraying with a higher
doscge of han/lie5 Litres (83) reduced the number of le.ves
produced,

These observations hovever do not cgree with carlier
findings of Thiruda et 2l (1954), who reported thdt the

insecticidal 'pplication of DIT on okra resulied in an increased

26



vege tative grouth,

A study of thu effect of spraying on le:-.f'lf:.ll vas
conducted, by t.king weeidy counts of &1l fallen lcaves
in the three replicuotes throughiout the production period
which was oapproxiuctely 14 weeks, The meon number of fallen
leaves is presented in Table 2.5, The anclysis of variance
(Table 2,6) however shoved that spraying with C:!;.rbaryl did
net significantly offect lecd folle. It olso showed thet the
three varic tios did not significantly diff'er from one another
in terms of leof fidl,
Sonelusion

The results of these experiments show thnat spraying
with insceticidal Corb ryl did not s ignific :-ntl‘ly affect
either the numbar of okra le:cves produced or the number of

leaves that fell off the plant,



Tuble 2.3: Total leaf produection (Luaves/Plot)

B e S S TR q---------_———T
SIRAYING VARIBTY

V.OUETILS :
So 51 53 Mean | S.E.

- — - - -m.p--u..—nr--.-.m.r—p_.

vy 1480.0| 1292,0 1343.0 | 1345.0

. gt @ ma w —

” 1436.7] 4319.7  [1191.7 [1216.0 |135.2

------- o A - — T T — - -
SPRA~ | HEAN 1531 b 137564 1294.2
——— .aln—-_----ﬂ--—-——-—

5.E. 135.2

B T e e B S S S




Table 2.4: Anadysis of variance for effeet of spraying on

okra le. 1 production,

- T L R

Souree of vaoriction

- —

Replicotion

2 1eh47 0s73

bo 8

N

Spraying

2 0,26 0413

0,80 N8

Varieties

Interactions

Error

:‘f,l t .1

....|.. e

[ o T .

lh—-—-—mm-—- R T e e S A e s e —w

2 0426 0s13

0.8 N8

b Ot 0.02

Oe17

16 2463 0416

R

bha?

v w. -

N.S = No signific.nt

PRS- - —

diff crence,
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Table 2.5t

Mean leof fall per plot.

VARIETTES

L—--—;-—-—.“

VaRIBTY

Meon

S.E.

vy

et ot e @ v w4

Vs

P o aor e S ————

V3

SPRA~ MEAN

28445

25645

306.7

2B8.1

- e 4 m

228.3

27347

2732

}0-1

et 'Y

——— e

e e —



Table 2,63 Ieaf f2ll onalysis of variance,

-

-

- — - --I—-.-

- — -

Sources of varistion o 88 i M3 B

pr——. A Al s W —— - . . —— S e -y
Replicotion 2 59?55.9'29r‘-;66.9 3.65
Soroying levels 2 | 127819 6392.5 | 0,78 RS
Vordctics 2 | 11645.4] 5822.7 | 0.7 NeB
Intoraction b | 5270.4] 1317.6 | 0446 N5
Brror 16 14 30’,‘5&-.5'1' HA9

]
Total 26 2204 8691

N.8 = No aignificant differcnce.
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SECTION V » INSECTS ON FLOWERS AND POD PRODUCTION

A, TNSECIS ON FLOWERS

A few insects were found feeding on the flowdrs. These

include Pachnoda cordata Dry. (Coleoptera:Scarabaeidae}, Mylabris

farquharsoni, RBla. (Coleoptera:Meloidae},E, biplaga, D. superstitle .

ousus and D. melanoderes Karscha.(Hemiptera:Pyrrhocoridae),

A. curvipes, P. sjostedti and P. uniforma, The population of thase
Insects on flowers was very low and it seems unlikely that they
were causing any direct loss of flowers.

PCTy PRODUCTTON

B. Effect of spraying on the total number of marketable

ckra pods produced. ‘

From the literature reviewed in Section 2, if is seen that
spraylng okra plants can increasc the yield of okra significantly.
It is not unreasonable to associate increase in yie}d with total
nunber of poais produced. This experiment was therefbre conducted
to find ocut if spraying with carbaryl significantly increascd the total
number of marketable ckra pods produced, .

Materials and Methods

Harvesting of maturc okra pods was done weekly with a sharp
knife. The harvested pods were bagged according to the various

treatments and brought te the laboratory in polythehe bags.

i A
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All pods were counted in the laboratory irrespective of their

physlcal appearance and or diseasc conditon.

Results and Discuscion

The total number of pods produced under different varieties

. . |

L |

and spraying treatments are shown in Toble 3.1. The sstatistical
{

analysis shown in Table 3.2 indicates that there werd ne significant
differences in the total number of marketable okra pdds produced
either as a result of spraying or as a factor of variety. This result
was not expected because variety two(Vz) has the capacity to produce
two pods hetween the stem and the leaf-stalk.

Although spraying did not result in significant incﬁeaseé
in the number of marketable pods produced by these varieties, Fig.4.1
shows that there are slight differences Iin pod produdtion in varieties
Iv and VB' In variety two(vz) however, the high inseqticidal treat-

1
ments of 4gm/4.51litres (33) resulted in the productign of higher

number of pods i.e. 158,7 pods/plot In S

5 % agailnst 109.3 pods/plot

in s, and 112. 7 peds/plot in So'

Conclusjion

The result of this study shows that spraying of okra plants

at the three levels of carbaryl as used in this expeJiment did not
i

significantly differ from one another in terms of the total number

of marketable ckra pods produced.



Table Bei: Meon mumber of total marketable pods produced/plot.

SPRAYING VARTETY
VARIETIES : - N -
V1 8647 70.0 95,0 83.8
!
vy 12,7 10943 158.7 | 126,9 | 15.9
VB 84,0 109.3 92.0 95.N I
PRA~] MEAN 94,5 96,1 115.2
TING | s,E, 1549




T&bles. 2:

okra pods produced.

Annlysis of variance for number

of marketable

Source of wvariation .0 Ss MS ¥
Replication ) 2 6112.3 %56.{ 1.33
Leave of gpraying 2 2399.2 | 1199.6 045218
Varieties 2 8968.1 | 4484.0 | 1.95™
Internction 4 4111.9 1 1028.0 0445
Error 16 36806.4 | 23004

Total 26 58397.9

NS = No significant difference.
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0. Eifect of spraying on wedght of markctable pods
There are contrasting views on the effect of spraylng
insecticides on the yeild of marketable okra pods. Eng?13(1976).
reported that spraying okra plants with carbaryl did nbt signife
lcantly increase the yeild of marketable okra pods, however Engels
(1977}, repotted that thesame treatment signifigantly fncreased
yeild, Naveneethan(1970), and Shanthakumar (1975} ha J also roported
iﬁcrease in yield of marketable ckra pods as a result 6f insecticidal
application on okra plants. Adenuga{1%71), Ewete(1974), however
found in Nigeria that spraying okrn plants with inseclicides did not
significantly increase the yield of marketable okra pods.
Experiment was therefore carried out to determine the, effect of
spraying carbaryl at the three levels on the yield of marketable
okra pads produced.

Materials and Methods

Fresh okra pods were harvested every five dayd from the
) %,
three replicates hy using a sharp knife, The pods were bagged
according to treatments and then weighed.

Results and Discussion

The mean yield for the three spraying levels amd the three

varietles are shown in Table 3.3. Although the application of



Carbaryl reduced significantly the population of Podagrica beetles
(Section IV A), the statistical analysis (Table 3.4) shows that
spraying with insecticidal carbaryl at the three 1evels(so r Sy
and 83 ) did not result in significant increaee in the weight of
the marketzble okra peds. Adenuga(1971), had ecarlier 'observed
that although carbaryl was observed to be particularly effective
in controlling »oth larvae and adults of most insects attacking
okra, this did not result in signlficont increases in yield of
treated over the untreated plots,

Table 3.4 also shows that the three varieties 4id not differ
significantly in their yields of marketable okra podé. This regsult
iz similar to the result cbitained by Engels(1977). H. tested six
varietles of okra for yield of marketable pods and fEund no
significant differences between the varieties. Some werkers
(Perkin gt al., 1952; Shanthakurma, 1973; Navenceth ., 1970)
however have reported an increase both in the vegetative growtﬁ.
of okra plants as well as in the vield of the marketable okra pods
as a result of spraylng ckra plants with insecticid1a.

According to those workers appligation of inSecticijes results in

increased vegetative growth which causes continous fruiting

resulting in higher yields,



Conclusion

Spraying of okra plants with carbaryl did not result
in significant increase in weight of the marketable okra pods
produced. This experiment also showed that the three varieties
of okra tested did not differ significantly from cne another
in terms of yield of marketable okra pods.

It can be concluded that the levels of insact attack
encountered in this experiment was not high enough to reduce
the yield of marketable okra pods. However, from the literature
reviewed it is clear that levels of attack high enough to cause

significant loss in yield of marketable okra pods can occur.
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Table 32 Markotable yicld (Frosh wts,) of okra in Tonnes/ha,

Wt (Tonnern) of Froch Peds/h.. l— VARIETY
VARTLTY >
e 5y 53 Meon S.Ee
v, 8.5 6.9 10,9 | 8.8
v2 6..5 5.6 8-2 6.7 Cth
VB 6.6 8.0 6-1 6-9
SPRAH lieen | 71 6.8 Belt
YING | S.E,. Dedp
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Table B ks

pods (Fresh wts, in kg)e

anclysis of veorimnce for yield of marketable okro

- m—

Source of v.-r_i:'_tion i 88 18 ¥

Replications 2 bely 3.2 1eds

Spraying levels 2 149 0.9 0.4 NS
—::: t‘i.c.; o 2 | 3 15 | (07

Interaction . R 4 Lot 1.0 Ddp

Error - 16 36,7 242

To t2d 26 5243

NS = Not significant,
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p, Effect of spraying on pod quality

From the little available work done on the insecticidal
pest control on okra for fruit production, Srinivasan and Fowder
(1957)3 Srinivasan and Narayanaswamy (1960) reported thét Endrin
(0,02%) effectively reduced the shoot and fruit borers, Farias
fabia Stoll. {Lepidoptera:Gelechildae) and_E, insulopa attacking
okra. Bindra and Goyal (1966) indicated that MalathionfO.DS%)
and Dicofol (0,025%) controlled the vegetable mite Tetranychus
%telarius L.(Acarina: Tetranychidae) on okra but had no effect o¢n

its predator beetle Saymnus gracilis. Adenuga(1971), Ewete (1374}

confirmed that the only study on ckra pest control had been the
production of the tendetr young fruilts but not on fruit quality.
Perumal et al.{1975), in India have howcver reported that spraying
of ckra plants with insecticldes improved the quality of .the ckra
pods. The larvae of H. armigera is known to damage okr; pods.

Rahaeja{1976), has observed that i/, armigera could be a future

pest of cowpca in northern Nigeria.
In this experiment, spraying of okra plants with carbaryl
" was conducted to evaluate its offect on the quality of the

- okra pods produced.



.

Materials and Methods

The harvested okra pods were individually examinéd foa

insect damage., Two types of damage were recognised.

These were @

1a

2.

On these basis the harvested pods were araded into four

categories as follows:

Pod grades
A

B .

Damage to pods by the larvae of H. armiéera
recognised by a characteristic round hole

on the pod. An example of such pods is shown
in Plate 4.1
Abnormal curling of pods caused mainly By
sucking insects. An example of such abnermally

shaped pods isg shown in Plate 4,2,

Degrees of damage to the pods

Pods showing no damage.

Uncurled pods having

only superficial damage but with no holes,

Pods with superficial holes, curled
but marketable,
Curled pods with large holes,

scarcely murketable,.
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Plate 4.1: Heliothis armigera larvae 4’(?) re &i)‘
damage to pods "
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Plate 4.2: Pod shapes
Left- Normal pods
Right - Abnormal pods
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Results and Discussion

The percentage~ distribution of pods into quality grades
is shown in Table 3,5 and Fig. 4.2, The result of this experiment
shows that insecticidal application of carbaryl on okra improved
the quality of okra podse This was achieved by the reduction in
the population of the fruit attacking pests principally Heliothis
spp. and Podagrica spp. In all the varieties spraying with carbaryl
resulted in the production of greater number of superior quality
pods. It has been shown in Scction IV that spraying with carbaryl
significantly reduced the population of Podagrica beetles found
on the plants. Since these beetles and some other fruit attacking
pests were controlled it is reasonable to expect that the quality

of the pods would also improve,

Conclusion
Although this result was not subjected to statistical
analysis it can be seen from Table 3,5 and Fig. 4.2 that spraying

did improve the guality of marketable okra pods produced.



T :blt.'a. ¢

Percentoage grades for ckra pods,

- -‘_ﬂ?
FOD V1 Vz Vj
GRAIES) S s S.‘ S 3 3, S,1 3 3 S, 54 3 3
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GENERAL DISCUSSION

Podagrica population

The resulis obtajned in this investigution are sisilar to
other studies on Podagrica control with insecticides, This invest-
lgation has shown that even though spraying with the Insceticide
carbaryl reduced the population of Podagrica heetles significantly
there was no carrcesponding increase In the yield of ﬁarketable
okra pods,

As @ general rule the foliage damage to plants  rarely
results in serious loss of yield. According to Southwoed and
Norton (1973), pest density threshold for seovere loss in yields
tends to Le high for foliage and root attocking pests and low for
product attacking pests. This is due te the abillty of many crops
to maintain the ares of crop's photosynthetic tissues thuroughout
the season and so maintain yield despite injury. Such compensation
may be the result of the growth of new leaves on injured plant or
greater number of leaves and shoots from adjacent plants, or by

extension of the growing photosynthetic 1ife of existing leaves,

Okra leaves
The result of this study shows that spraying with carbaryl
did not significantly increasc the number of okra leaves, This is

in contrast to some earlier reports (Thirmala et al., 1954).
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st of insccts found in nsseciaticn with okra in the ficld during the

D

coursc of this experiment
e e S B s SR

Name of Inscet Order and Family Stogo Plnt part
attacked
Anoplocnemis curvipes, F,| Hemiptera:Coreidae adult Stens & leaves
Alcidodes lcucoyromus, C.leopterasBuprestis= dult Stens
Brichs. dne
Aspovic armdiqers, F, Hemip teratPentato- Adult Leaves
nidac
Burombic humerclis, Lab, ColeopterasChryso= adult Leoves
melidee
Cotantops spissus Orthepterasacridi- aAdult Leaves
Spdssug, Wlk. d::e
Chloridce armigerg Rubn Lepidoptera: Noo- Larvae Fruit, teruinal
tuid-e shoo ts.
Cosiiophil: crosa, (Hbs) " " 9 Leaves
Dysdercus supcrsti- -
ticsus, iFs He'-.:iptcr:-.:Pyrx_‘ho- Adult Fruit & flovers
goridne
Bordas biplosa, Walk LepidepteratNoctuie | Lorvae Pruit, tirmincal
dac shootis,
Eorics insulona, Boisd, " " " "
Empo~sca foscielis Hendivterasdassidae Nyuph & Leaves

(Tocobi
Epilachga similis (Thunk)

E. hirte, (Thunb,)

e i S S ——— —— o =

Colecntera:Coccine-
1lide

" "

Leaves & fruits

- —
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S — . — IS SR
Name of Insect Order and Famdily Stage Plant part
attacked
Hellothis armigera (ib. )| Lepidoptera:Noctuidae ILarvae | Fruits
i
Mirperus jggulus,Thunb.:Hemiptera:Ccreidae Adult | Stems&leaves
Mylabris farquharscne, | Coleoptera:Meloidae Adult lFlowers
Bla. i z
Myzus persicae(Sulz.) |Hemiptera:Aphididae Adult- ;Fruits&Flowers
|
Oxycarenus dudgeond, Hemiptera:Lygaedae Adult | Fruits
Dist.
0. gossypinua, Dist. 1 " " " { »
O. melanoderes Kars » :Pyrrhocoridae | Adult | Fruits&flowers
|
Platyedra gossypiella, |Lep1doptera:Gelechiidae Larvae EFlower buds
Saund. i
Pachnoda cordata,Dry Coleoptera:Scarabaeldae ldult [Flowers
t
Podagrica sjostedti,Jac Lo :Chrysomelidae | Adult ! Leaves&roots
! Plowersé&stems
P. uniforma, Jac " " " "
Pseudogrilus sophorac L. " :Buprestidae Adult - Stems
Syagrus calcaratus, F. " :Chrysomelidae | Adult | Leaves
|
Sylepta derogata, F. Lepidoptera:Pyralidae g Larvae {Leaves
Zonocerus variagatus,L.( Orthoptera:Acrididae { Nymph E
{ and |
! adult | Leaves&Flowers

|
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