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ABSTRACT

A study on the insects associated with green beans, okra, peas and cabbages
was carried out at Vom and Riyom Agricultural Stations in Jos, Nigeria from October,
1980 to April; 1984. During the study period, a wide range of insects were found in
association with green beans and okra plants. Sericothrips occipitalis, Empoasca spp.,
Aphis craccivora, Zonocerus variegatus and Bemisia tabaci were found on pea, green
beans and okra plants while Myzus persicae and Brevicoryne brassicae were common
on cabbage plants. Early infestation of okra and cabbage by Podagrica spp. and
Brevicoryne brassicae respectively within the first three weeks after sowing, resulted
in poor plant performance and low yield. Insecticide treatments reduced insect
population on the treated plants and enhanced yield. In this study, insecticide
treatments and the treatment of using ordinary water to hand wash aphids from
cabbage plants bi-weekly, reduced aphid population on plants and increased crop
yield. The number of insects on different experimental plants treated with Dichlorvos
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at 500, 750 and 1000g a.i/ha; pennethrin at 12.5g a.i/ha; deltamethrin at 7.5, 10.5,
12.5 and 17.5g a.i/ha, cypennethrin at 12.5g a.i/ha; carbofuran 3g at 100g a.i/ha was
less than those on untreated plants.

RESUME

Une etude sur les insectes associes aux haricots verts, auxgombos, aux pois et
aux choux avait ete faite dans les stations agricoles de Vom et de Riyom, au Nigeria,
d'Octobre 1980 a Avril 1984. Durant 1~ periode d'etude, Sericothrips occipitalis,
Empoasca spp., Aphis craccivora, Zonocerus variegatus et Bemisia tabaci etaient
trouves associes aux haricots verts, aux gombos, et aux pois alors que Myzus persicae

et Brevicoryne brassicae se trouvaient sur les choux. Pendant les trois premieres
semaines apres le semis, les premieres infestation du gombo par Podagrica spp. et du
choux par Brevicoryne brassicae avaient reduit les rendements. Les traitements
insecticides avaient reduit la population d'insectes sur les plantes traitees, augmente la
production de pl antes saines et les rendements. Dans cette etude, les traitements
insecticides et l'eau utilisee au lavage manuel des Aphididae de choux toutes les deux
semaines, avaient reduit la population de Aphididae de choux sur les plantes et
ajgmente les rendements. Les traitements des different plantesau Dicholovos a 500g,
750 et 1000g de m.a./ha; le pennethrin a 12.5g m.a./ha; deltamethrin a 7.5, 10.5, 12.5
et 17.5 gramme de m.a/ha; cypennethrin a 12.5g de m.a./ha; carbofuran 3 G a 1000g
de m.a./ha et carbaryl a 1000g m.a./ha avaientreduit les numbres des insectes sur les
plantes traitees.

INTRODUCTION

Jos Plateau is one of the major vegetable producing areas in Nigeria. The
main vegetable growing season in Jos Plateau, as in most parts of northern Nigeria,
extends from mid October of one year to April of the following year. Two main
vegetable crops could be grown and production of a wide range of vegetables, ranging
from tropical to some temperate vegetables. Some of the common vegetable crops
cultivated in Jos Plateau include; egg plant, sweet pepper, green beans, okra,
tomatoes, water melon, raddish, cabbages, leeks, celery, onions, asparagus and many
others.
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It has, however, been observed that the yield of most of the vegetable crops
;rown is suboptimal due mainly to the incidence of diseases and pests. Observations
.iave, however, indicated that the major factor limiting the yield of some of the
vegetables in Jos Plateau is infestation by insect pests. Entomological studies in
~outhern Nigeria have revealed that a wide range of insects that could cause yield
reduction are associated with vegetable crops (Libby, 1968; Taylor, 1974, Akinlosotu
1976, 1977). Ewete (1976), showed that insect infestation leads to reduced fruit and
seed yields and reduced seed quality in okra. Adenuga (1971) also showed that
.incontrolled insect infestation leads to reduced fruit yield in okra.

The present work was, therefore, carried out, in order to document the major
.nsects associated with some common vegetable crops in the main vegetable
production areas in Jos Plateau, in northern Nigeria; describe their respective damage,
assess the yield loss due to their infestation, and attempt anevaluation of insecticides
for the control of the pest complex on crop yields.

MATERIALS AND METHODS

Study sites, crops used, field layout and sowing: This study was conducted at the
Yom Vegetable Garden and Riyom Agricultural Station, both of the Ministry of
Agriculture, Plateau State of Nigeria. The vegetables used in the study were green
beans (Phaseolus vulgaris L); peas (Pissum sativa L.); okra (Abelmoschus esculentus
(L) Moench and cabbage (Brassica olereacea L).

A study was conducted to survey insects occuring on plants of a climbing
variety of green beans from November, 1980 to February 1981 and on Clemson
spineles variety of okra from October, 1980 to February 1981 (October, 1980 okra
crop) in experimental plots at Vom Vegetable Garden. The same study was conducted
at Riyom Agricultural Station for the same variety of okra from February to July,
1981 (February 1981 okra crop), November to December, 1982 (November, 1982
crop) and May to August, 1983 (May J 983·okra crop). The study was conducted for
peas from February to May 1981 (February 1981 pea crop). The trials for the Gloria
variety of cabbage (which matures between 8 - 12 weeks after transplanting) were also
conducted at Riyom from February to May, 1981 (February 1981 cabbage crop),
October 1982 to January 1983 (October 1982 cabbage crop), February to April, 1983
(February 1983 cabbage crop), January to March, 1984 (January 1984 cabbage crop)
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and February to April, 1984 (February 1984 cabbage crop). For each crop,
insecticidal control of insect pests associated with the experimental plants at both sites
was also studied.

At both the Vom and Riyom sites, each crop was sown on the flat. In each main
plot of a block, there was a subplot with untreated plants (check) and a subplot of.
plants for each of the insecticide treatments or for the treatment in which only the
cabbage plants were hand washed with ordinary water. During each cropping season,
the untreated and treated experimental subplots in a randomized complete block
experimental design, measured 2.0 m x 2.5 m. At both sites, there are usually three
replicates for each trial. The distance between subplots in a block was 1.5 m and that
between blocks was 2.0 m. The okra, green beans and peas were each sown at 2
seeds/stand and later thinned to 1 plant/stand at one week after germination. The
planting distances within rows and between rows for the different crop varieties were
respectively 60 cm x 60 cm for okra, 20 em x 60 em for green beans, 30 em x 45 em
for peas and 50 em x 60 em for cabbage.

Insect sampling: At the Vom site, insects were sampled fortnightly on green beans
and okra while at the Riyom site, insects were sampled fomightly on peas and weekly
on okra and cabbage. In both sites, insects were counted on okra, green beans and -
peas from one week after germination to the end of harvesting, whle that on cabbage
was done from one. week after transplanting to the commencement of harvesting. On
sampling days, insects were visually counted on the crops early in the mornings
between 06:00hrs and 08:30hrs when insects are usually not very active in the field.
The insects were counted with the aid of a mechanical counter. For each crop variety,
insects were counted on five randomly selected plants in each subplot and the average
number per plant was recorded. All parts of each experimental plant in each untreated
and treated subplot were carefully examined and the number of different insects
recorded. Pea flower thrips were sampled by counting thrips in five flowers per plant.
During each sampling occasion, the flowers were collected from five randomly
selected plants in each subplot and quickly transferred into a glass vial containing
70% alcohol. The flowers were examined under a dissecting microscope, the number
of thrips per five flowers of each plant was counted and the average per plant from the
five plants was recorded. The numbers of the different insect species found on
experimental plants during each sampling occasion, was recorded. These damages
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mcluded defoliation, boring of fruits or colonization of plants and eventual death of
anch plants due to insect feeding on the sap as in the case of aphids on cabbage plants.
The mean weekly or fomightly number of insects sampled per plant, were used to
elucidate the population trend ef the different insect species on the different crop
varietiesduring each cropping season.

A sweepnet or a pooter was used to collect samples of the insects that
.cmmonly occured on the different plant varieties. The different insects in these
samples were identified at the Insect museum of the Institute of Agricultural Research
:AR), Ahmadu Bello University, Zaria, Nigeria. The aphids were first identified by
~e of aphid identification keys by Eastop (1961) and Martin (1983). The specific
.dentity of the aphids were later confirmed by 1. H. Martin of the Department of
Entomology at the British Museum (Natural History), London.
Insect pest control treatments: In both Vom and Riyom sites, insect pest control
treatments were started when insect populations started building up. For example,
control treatments for either cabbage aphids or Podagrica on okra started whenever
taere were up to five aphid or Podagrica individuals on any sampled plant in any
subplot. This was because the insect popuplation usually increased very fast on the
:TOpSafter that.

Deltamethrin (Decis"), permethrin and cypermethin (Cymbusll ) were each used
respectively at 12.5g a.ilha and dichlorvoes (Vapona") at 500g a.i./ha to control insect
pests on platns of the November, 1980 crop of green bean'at Vom. The plant were
sprayed twice with the different insecticides at 21 and 35 d.a.p. (days after planting).

Only deltamethrin and dichlorvos were respectively used at 12.5g a.i/ha and
500g a.i./ha to control insect pests on the plants of the October 1980 okra crop at
\. am. The plants were sprayed fortnightly from 56 d.a.p. to 95 d.a p. At Riyom,
deltamethrin and permethrin were each used at 12.5g a.i.zha and dichlorvos at 500g
a.i./ha to control insect pests on plants of February 1981 okra crop, February, 1981
pea crop and February 1981 cabbage crop. Plants of the okra, pea and cabbage crops
were each sprayed twice only at 35 and 50 d.a.p. The cabbage plants of this trial
received only two sprays because the cabbage aphids on the plants were destroyed by
:he heavy rains in April and May, 1981. The November, 1982 and May, 1983 okra
crops at Riyom were not treated in order to assess the effect of heavy Podagrica
.nfestation on fruits yields of untreated okra plants.
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The insecticide treated plants of October, 1982 cabbage crops and February.
1983 cabbage crop received the treatments in which plants in subplots were sprayed
with different doses of either deltamethrin or dichlorvos. This was to determine the
appropriate insecticide dose for the control of cabbage aphids. For each crop in this
trial, deltamethrin was used at 7.5,12.5 and 17.5 grams a.i.lha and dichlorvos at 500.
750 and 1000 grams a.i.lha.

The cabbage plants in different subplots of the January 1984 cabbage crop and
February, 1984 cabbage crop received the following different treatments during each
cropping season: control (check), washing of plants with ordinary water with the aid
of a leaf brush, spraying with deltamethrin at 12.5g a.i.lha, spraying with carbaryl
(Sevin 85R

) wettable powder at 100g a.i.lha and treating with carbofuran (Furadarf ) 3
G at 1000g a.i./ha. The treatments of spraying the plants with insecticides or washing
them with ordinary water were applied to the plants of treated subplots at fortnightly
interval from 2 w.a.t. (2 weeks after transplanting) to one week before harvest. The
January 1984 cabbage crop was sprayed 5 times while the February, 1984 cabbage
crop was sprayed 4 times. hi both seasons, carbofuran was applied to plants once only
at 2 w.a.t. by the ring application method, at a calculated dose of 1.2g of the granules
per cabbage plant, based on the application rate of 1OOOg a.i/ha. Although, the Gloria
cabbage cultivar matures in 8 - 12 w.a.t, the experimental plants in this study were
usually harvested at 12 w .a. t. in order to also assess, aphid populations on mature
plants.

The effect of the insect control treatments on insect population was evaluated
by comparing the mean number of aphids/plant from treated plants with that from
untreated plants. Similarly, the effect of insect control treatments on yields was
evaluated by comparing yields from treated plants with that from untreated plants.
The yields of fresh pods of green bean pea pods, tender okra pods and cabbage heads
were recorded in kg/plant. These were later converted to yield in kg/ha. The data en
both the insect counts and the crop yields for all experiments, were statistically
analysed, using the analysis of variance technique and the means that differred
significantly were separated by use of the Duncan multiple range test (DMRT)
technique.
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RESULTS

Insect species associated with vegetable plants: The insect species sampled on
green beans, peas, okra and cabbage plants in Jos Plateau are shown in Table 1.
Empoasca spp. and Zonocerus variegatus occured on all vegetables studied. Bemisia
tabaci occured on green beans, peas and okra, while Brevicoryne brassicae and Myzus
persicae occured mainly on cabbage plants. The other insect species occured either
on green beans or on okra plants showing that, in Jos Plateau, these two vegetables
have a wide range of insects associated with them. The insects associated with the
four vegetables were either leaf-feeders or sap sucking insects. Nabis capsiformis and
Cheilomenes sulphurea were two insect predators that were recor~ed also on okra and
green beans at Vom.

Table 1. Insect spiecies found in association with Plants of unsprayed vegetable
crops, commonly grown in Jos plateau, Nigeria

Crops associated with

INSECT SPECIES Green Pea Okro I Cabbage
Type of feeding damage

beans

::;Jdagrica spp. (Col.: Halticine) p a i p a leaf -feeding and okro

I pod feeder

.--.e:iomenes sulphurea (Col: p a I p a Insect predator

I:: c.nellidae)
-

- - ~;::Jneavci ( Col : p a I p a leaf feeder
... :: -~:::iac)

- _ _.-.--, F. (C 0 I. : p a p a leaf feeder
:: - :::le) !

.. : : -; -~ spp: (Col. p a p a leaf feeder
- - : :-;::dae)

.. ::'"- e.egans (Col. p a p a leaf feeder
- - :·:-e·:dae)

. '-~:-=:;J5 pullus Soh ( p a a a pod feeder
~- : -::ae).

- : :-'.:-; :-:r.nis Gennar (Col. p a p a insect predator

- :.....:
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pI ;:;chirus cxpansus (Hemip ..
'c : .•• ". :.-~·j::.e)--------------------+-----~----~-----+-------+------------~;

i~
.' . p

---------------------------~----~----~------+--------------
a

p

a

sap feeder

sap feeder

pod - piercing

p

a

p a

sap feeder

I Cicaduhna spp. (Hornop.: p p

p

1 p
a

sap feeder

sap feeder

:j~-.E.':':~:::-.:....;;:-- =-:: --::
Aleyrodidae)

p p

sap feeder

Sericothrips occipitalis Hood.
(Thysanop. : Thripidae)

p p

p p

sap feeder and virus
vector

Aphis craccivora Koch

( Homop. : Aphididae)
p

Aphis gossypii Glov.

( Homop. : Aphididae)

a

p

a

p p

sap feeder and virus

vector

sap feeder and virus

vector

Brevicoryne brassicae L
( Homop. : Aphididae)

a

Myzus persicae Sultz
( Hornop. : Aphididae)

a

a

a

a a

sap feeder and virus

vector

sap feeder and virus
vector

Zonocerus variegatus F (Orth. :

Pygomorphidae)

p

Marucus vitrata Fab. (Lep. :
pyralidae)

p

N.B Sampled on the plants (p); Not Sampled on the plants (a).

p

a

a a

leaf - feeder

stem, flower and pod
feeder

Insect population trend on untreated plants: Table 1. A - E, shows the population
trends of insects that commonly occured on untreated plants of different vegetable
plant varieties studied at Vom and Riyom. At Vom, Cicadulina spp. occured only on
green beans and Empoasca spp. and Nabis capsiformis occured on both green beans
and okra plants. The population of Podagrica spp. was low on green beans (Fig.I.A)

p a

a p

a p

p p

a
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but high on okra (Fig.l.B) because green beans is not its normal host. Its infestation
of okra at Vom started 7 weeks after planting (7 w.a.p.) attained a peak at 9 w.a.p. and
decreased as the plants senescenced. Podagrica infestation on this crop coincided
with flowerbud formation which starts at 6 w.a.p. in the Clemson cultivar of okra used
in this study.

At Riyom, Podagrica population on okra plants varied on plants of crops of
each year. Its infestation on February, 198i okra crop started with 1 adult/plant at 5
w.a.p. and fluctuated until it attained a peak of 20 adults/plant at 17 w.a.p. when the
plants had senescenced. In November, 1982, okra crop, its population rose from
zero/plant at 3 w.a.p. to 7 adults/plant at 4 w.a.p. and crashed to zero/plant at 6 w.a.p.
because the insects of the high population killed all the young plants by the 6th week.
The Podagrica population on the May, 1983 okra crop was low and rose from 1
adult/plant at 5 w.a.p. and attained a peak of only 3 adults/plant at 8 and 9 w.a.p.

The population of Aphis craccivora on plants of February, 1981 peas crop at
Riyom was low while that of Sericothrips occipitalis was high. It rose from 11
thrips/plant at 5 w.a.p to a peak of 40 thrips. plant at 9 w.a.p. and crashed to zero/plant
at i1 w.a.p. probably because of the high and continous rainfall at Riyom in April and
\1ay,1981.

The mean number of B. brassicae sampled per plant on the February, 1981
cabbage crop at 5, 7, 9 and 11 weeks after transplanting (w.a.t.) was 2, 132, 108 and
650. That on the October, 1982 cabbage crop at 1 -12 w.a.t. were respectively 0, 0, 1,
2,2,6,37, 108, 101,272,325 and 399 (Fig. 1.E). The weekly aphid numbers/plant on
the February 1983 cabbage crop was 106,207,324,450 and zero per plant at 1,2,3,4
and 5 w.a.t. The 6mm of rainfall on 30/3/83 and subsequent rainfall caused the aphid
population on plants of this crop to crash to zero at 5 w.a.t. (Fig. IE). The mean
weekly aphid number per plant on the January, 1984 cabbage crop were 1,2, 5, 6, 16,
-~. 101, 169, 197, 771 and 330 respectively. Those for weeks 1 - 9 of February, 1984
: ~':-:-agecrop were 1, 1,2,6,23, 70, 110, 146 and 206 respectively. Aphid population
.. - ·-::.:.:edcabbage plants at Riyom increased as the plants matured (Fig. l.E).

~ .,..:-:: cf control treatments on insect numbers: Table 2 shows the mean number
':-:::-.: insect species sampled on different vegetables varieties in untreated and

. . :: ~ -'::)p lots at Vom and Riyom. The insect numbers are total overall means per
.. : .:.ghout each cropping season. The different insect control treatments helped

.. - : -: -5 insect numbers per plant. For many crops, the mean number of different

... ...------~-----
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insects on plants in untreated subplots was significantly higher (P>(T.05) than those on
plants in treated subplots. However, 11 Podagrica sampled on deltamethrin treated
plants of February, 1981 okra crop was higher than 7 sampled on untreated plants.
This was probably because deltamethrin killed most of the natural enemies of
Podagrica in the treated subplots.
Effects of control treatments on yields: The mean yields from untreated and treated
plants of different vegetables varieties at Vom and Riyom are presented also in Table
2. In most crops of different vegetable varieties, yields from untreated plants were
not significantly lower (P<O.05) than those from treated plants. This was probably
because the insect populations were not high enough on the plants of the different
vegetables, to significantly damage plants at the early vegetative phase and

•
subsequently reduce the yields significantly. Only yields from untreated plants of
February, 1981 peas crop, October, 1982 cabbage crop and February, 1983 cabbage
crop were significantly lower (P<O.05) than those from the respective treated plants.

There were no yields from plants of the November, 1982 okra crop because the
high Podagrica numbers on the young plants in the plots killed the plant within 5
weeks after planting. There were no yields also from plants of May, 1983 okra crop
because the high number of Podagrica in the plots severely defoliated the okra plants
and also because the heavy rainfall that persisted at Riyom in July, 1983 caused a lot
of flower abscission on the okra plants that were already severely damaged by
Podagrica spp. ,There were also no yields from untreated plants of the February, 1981
cabbage crop. This was because the cabbage plants failed to form heads because of
the severe sap sucking feeding damage caused on them by high number of B.

brassicae that colonised the plants at the early vegetative phase.

DISCUSSION

This study has shown that a wide range of insects are either defoliators or sap
feeders of plants of green beans, peas, okra and cabbage at Vom and Riyom, Jos
Plateau, in Nigeria. However, infestation of green beans at Vom by Cicadulina spp.
was probably due to cross infestation from their main maize host plants that bordered
the green beans plants. A major okra defoliator and fruit feeder such as Podagrica
spp. and sap feeders such as Empoasca spp., Bemisia tabaci, Brevicoryne brassicae
andMyzus persicae sampled on vegetable plants in this study, have been also recorded

..,l
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as major vegetable crop pests in southern Nigeria by Taylor (1974) and Ewete (1978).
Besides sucking sap from plants, an insect such as Bemisia tabaci is the vector of the
okra leaf-curl virus (Lana, 1976) while B. brassicae is a vector of about 29 viruses of
cabbage (Harris and Maramorosch, 1977). However. some useful insects were also
sampled on vegetables in Jos Plateau. Cheilomenes sulphurea and Nabis capsiformis
recorded on plants of green beans and okra in this study, probably helped to naturally
control aphids on these crops because Akinlosotu f1977) recorded them as important
aphidpredators on vegetable plants in Western Nigeria.

In this study, the onset of high insect infestation of plants of most vegetables
started about 5 weeks after planting (5 w.a.p.) or 5 weeks after transplanting (5 w.a.t.)
in case of the cabbage crops. At this stage, most plants had established except plants
of the November, 1982 okra crop and those of the February, 1983 okra crops (Fig.l).
The insect population did not, therefore, cause significant reductions in yields
although their population increased as the plants matured. However, high insect
population on untreated plants at the early vegetative phase caused significant loss in
yield. For example, there were no yields from untreated plants of the okra crops of
November, 1982, and May, 1983 because of the feeding by large numbers of
Podagrica spp. on the plants. Similarly, there were no yi~lds from u,ntreatedplants of
cabbage crops of February, 1981 and February, 1983 because there were high
populations of B. brassicae on the plants at both the early and late growth phases .

•••••••••.••••••• tw •••••••

•.• .,Itqo.; F•• 4JIIIt'H' •. -- ..••-- .••..."-,,., ...--....--
_ 11_ "._A •• '."~

Fie I. THE PoPtJtIlJlr'/N TlfDW OF VEGETABLE ,nEer nST. SAIIPlEO0It DIFFERENT
- UIfPROUCTEO Ve-GETABLE PLANTS IN J05.fWtJElIrA.'" RfLATION TO PLANT MES.

~--~-------
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There were less insects on plants that received the different insect control
treatments (Table 2) showing that these treatments were effective in reducing the
population of different insects pests on the plants. Deltamethrin sprayed fornightly at.
12.5g a.i.lha and only one application of carbofuran 3G used at 1000g a.i.lha, were
very effective against vegetable insect pests, especially B. brassicae. They could be
recommended, therefore, as insecticides to be alternated for use in cabbage aphid
control in Jos Plateau.

Table 2. Effects of insecticidal treatment of Vegetable Crops on Pest
incidence and Yields on Jos Plateau, Nigeria, 1980-1984.

Cropping Season Insect control Commonly sampled spp. Of ins ects and overall calculated mean yield in :

trea tmen IS.(g mean number /plant Kg/plant Kglha

a.i/ha)

Cicadulina N. Capsiformis Podagrica

Control 30a 25a Sa 0.102a 8496.6a

Green beans at Deltamethrin 12.5 9b 4b 2b 0.103a 8579.9a
Yom Nov. 1980 -
Feb. 1981 Permethrin 12.5 7b 3b 3b 0.112a 9329.6a

Cypermethrin 12.5 16b 7ab Ic 0.108a 8996.4a

Diehlorvos 500 18b 15ab 3b 0.095a 7913.5a

Okra at VOI11 Empoasca

October 1980 - Control 63a 2a l13a 0.0019a 52.6a

Feb. 1981
Deltamethrin 12.5 15b 1& 8e O.OO22a 6O.9a

Diehlorvos 500 21b 2a 36b 0.0019a 52.6a

Control - - 7ab 0.081a 2243.7a

Okro at Riyom
Deltamethrin 12.5 l1a 0.155a 4293.5a

Feb to July 1981 - -
Pennethrin 12.5 - - 5b 0.0348 941.8a

Diehlorvos 500 - - 6b 0.067a 1855.98

Okro at Riyom Control only - - 10 0.000' 0.00

Nov. - Dee 1982

Okro at Riyom Control only - - 10 0.000" 0.00

May • Aug.1983
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Sericolhrips
Control 22a - - 0.045a 3330.0a

Pea at Riyom
Deltamethrin 12.5 SbFeb. - May 1981

. . 0.0468 3404.Oa

Pennethrin 12.5 5b - - 0.026b I 924.0b

Dichlorvos 500 9b - - 0.026b 1924.0b

Brevicoryne
Control 223a 0.000a O.OOa

Cabagge at Riyom
Deltamethrin 12.5 70a 0.243a 8091.9aFeb. - May 1981

Pennethrin 12.5 162a 0.165a 5494.5a

Dichlorvos 500 43a 0.038a 1265.4a

Control 1300a 0.05a 1665.0a

Deltamethrin 7.5 408b 1.31e 43623.0e

Cabagge at Riyom Deltamethrin 12.5 297b L48e 49284.0c
Oct. 1982 -lan

1983 Deltamethrin 17.5 3 lOb 1.32c 43956.0c

Diehlorvos 500 285 0.89b 29637.0b

Diehlorvos 750 306b 1.l8be 39294.0bc

Dichlorvos 529b 1.20be 39960.0bc

1000

Control 1087a O.OOa O.OOa

Deltamethrin 7.5 208b
.~.::

1.14c 37962.0c

Deltamethrin 12.5 ;.Ie 1.49de 49617.0de
Cabagge at Riyom

Feb. - April 1983 Deltamethrin 17.5 191b L43d 47619.0d

Dichlorvos 500 183b LOOb 33300.0b

Diehlorvos 750 49<: L49de 49617.0de

Dichlorvos 47c 1.57e 52281.0e

1000

Control 1672a 1.29a 42957.0a

Washing 478b 1.39a 46287.0a

Cabagge at Riyom Deltamethrin 12.5 59c 1.30a 43290.0a
Jan. - Mar. 1984

Carbofursn 1000 137c 1.67a 55611.0a

Carbaryl 1000 344b 1.07a 35631.0a
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Control 565a 1.12a 37296.0a

Cabagge at Riyom Washing 329ab 1.37a 45621.0a

Feb. - April 1984 Deltamethrin 12.5 71c 1.25a 41625.0a

Carbofuran 1000 168b 1.49a 49617.0a

Carbaryl 1000 185b 1.40a 46620.0a

*.All plants were killed at 6 weeks after planting due to heavy Podagrica infestation
** No yield s due to heavy Podagrica infestation and excessive rains in June and July 1983.
Respective colum treatment means followed by the same letter do not differ significantly (P>O.050 :
Duncan's multiple range test).

This study has revealed also that rain can control cabbage aphids and thereby
enhance use of less insecticide sprays on the plants. For example, the plants of the
February, 1983 cabbage crop were sprayed only twice. This was because at 5 w.a.t.
when the plants were well established, the usual first heavy yearly rainfall in March
and the subsequent stable rainfall that occured in Riyom, killed the aphids on the
cabbage plants and caused their population on plants to crash at 5 w.a.t. It is,
therefore, feasible to control cabbage aphids by manipulating the cabbage
transplanting dates to coincide with the first heavy yearly rainfall. and subsequent
stable rainfall in the year.

Duong this study, insect control treatments enhanced increased vegetable crop
yields. However, except in the cabbage crops of October, 1982 and February, 1983,
the yields from treated vegetable plants were not significantly higher (P<O.05) than
those from untreated plants (Table 2). This was probably because the damage the low
insect populations caused on the crops at the early vegetative growth phase, was not
severe enough to result in significant yield loss.
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