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Abstract

Millions of people in Ethiopia depend on root and tuber crops as their major
or supplementary food. Root and tuber crops also give graater yield perunit
of land than the major grain crops used as basic food. On small plols of
land, mot and tuber crops can support greater density of population than
other basic food crops. The prodection of these crops are limited by a
number of factors among which insect pests are some. To alleviate the insect
pest problem of root and tuber crops many entomological research activites
have been conducted. Potato tuber math on potato and sweet potato weevil
and sweet polaio butierfly on sweel potato are the major insect pests on these
crops that were given research priority. Hence, in this p=g2r research findings
on these pests will be reviewed. Moreover the prospects of rool and tuber
crops [or entomological research will be discussed.

INTRODUCTION

Millions of people in Ethiopia depend on root and tuber crops as their major or
supplementary food. Root and tuber crops give greater yield per unit of land than
the major grain crops used as basic food crops. Insect pests can be mentioned as
one of the important factors in limiting the production of these crops. Thus, the
objective of this paper is to review entomological rescarch conducted on root and
tuber crops since 1985 io alleviate the problem. The root and tuber crops which
will be considered in this review are mainly sweel potato and potato and enset
10 some exicnt.

RESEARCH HIGHLIGHTS

Research work conducted on sweet potato and enset pests are categorized under
survey, biology and conirol methods.

Survey

The result of a survey made in southern Ethiopia (Sidamo and Gamo Gofa)
between 1986 and 1990 on sweet potato is shown in Table 1. According to the
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survey sweet potato weevil (Cylas puncticollis) and sweet potato butterfly (Acraea
acerata) are the major insect pests of sweet potato. In addition to the previously
recorded species of insects (Poecilcarda nigernervis, Pentalonia nigronervosa and
Planoccus ficus) which are suspected as vectors of bacterial wilt of enset
unidentified larvae of lepidoptera in Wolaita Awraja and grass hoppers in Gedeo
Awraja were recorded on enset in outbreak forms (Emana and Adhanom 1989).

Biology

The biology of sweet potato weevil was studied in Awasa and Nazret research
centers. The results are indicated in Table 2. According to these studies, it takes
30 days to complete its life cycle in Awasa and 31.5 days in Nazret. Moreover
the number of generations recorded per year was nine in Awasa and 8 at Nazret
(Emana 1987).

Control Methods
Biological Control

The Ichneumoid known as Charops sp. was reared from the larvae of sweet potato
butterfly collected from the infested field of sweet potato. Though the percentage
of parasitization was not exactly known, the population of the wasp was extremely
abundant. So our current effort in this area is to conserve the wasp by the use
of safe insecticides with the appropriate rate and frequency. To this end, an
experiment is in progress (Emana 1989, JAR 1988/89).

Agronomic Practices

Time of harvesting, carthing up and crop rotation are the most important
agronomic practices in preventing sweet potato from wecevil damage. Because of
poor storage technology and planting material preservation, farmers practice
piecemeal barvesting. Although sweet potato reaches physiological maturity within
3-5 months from planting, it may be left unharvested for a further six months.
Sweet potato weevil infestation increases as time of harvesting is delayed. In
Awasa it was observed that as time of barvesting was delayed from S to 6 months
the infestation of sweet potato weevil increases from 29% to 68% (Emana 1990).

Exposed tubers or shallow set tubers were found to be heavily infested by the
sweet potato weevil. To determine the frequency of earthing up which minimizes
the infestation of the pest, experimental work is in progress.

To know the cffect of crop rotation on the infestation of sweet potato weevil,
an obscrvational trial was conducted at Awasa. The results obtained indicate that
sweet potato grown on the same piece of land for four years continuously showed
over 70% tuber infestation; whereas under a normal rotation pattern less than 20%
infestation was recorded (Emana 1990).
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Table 1. Insect pests of sweet potato recorded in southern Ethiopia
Scientific Nama Common Name Pest stabs
Cylas puncticoliis Sweel polato weevil Major
Acraea acerata Sweet potato butterfly Major
Agrius convohewuli Sweet potato moth Mingr
Alcidodes dentipes Striped sweel potato weevil Minar
Aspidomorpha tecta Sweet potato tortoise beetle Sporadic
Bedellia somnulentella Sweet potato leat miner Minor
Bemissa tabaci White fly Minor
Lagria villosa Metallic leat beatle Minor

Source: Emana (1583)

Table 2. Mean period required for the development of
C. puncticollis in Awasa and Nazret

Pays
Developmental stage Awasa MNazret
Egg 65 8.0
Larva "5 10.5
FPupa 12.0 13.0
Egg to adu't 0.0 A5
Mo. of generations/year 2] 8

Source: Emana (1987)

Varietal Screening

Thirty-four varieties of sweet polato at Arcka and 29 varielies in Awasa were
tested against sweet potato weevil between 1987 and 1989 (Table 3). The results
obtained indicate that 38% of the varieties tested at Aureka were found to be
resistant 62% moderately resistant and 45% susceptible (Table 4). As shown in
Table 3 sweel potato varieties Koka 9A, Koka 18 and Koka 26 showed good level
of resistance to the pest in both locations (Emana 1990).

According to a preliminary observation made at Areka Research Center, sweet
potato varieties respond differently to the attack of sweet potato butterfly (unpub.
data). Hence, to determine the level of resistance of sweet potato varieties to sweet
potato butterfly an experiment is in progress with 90 varieties at Areka.
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Table 3. Mean percentage infestation (Pl) of spw and the class rating (CR) of
the varieties.

Areka Awasa
Varieties Pl CR Fl CR
Wenago | 34.37 3 52.65 4
Wenago Il 3243 3 48.35 3
Wenago Il 30.20 3 64,36 4
AJAC | 29.14 3 48,96 3
AJAC II 30.81 3 42.41 3
AJAC Il 28.82 3 45.18 3
AJAC IV 13.86 2 - -
Koka 3 31.15 3 54,57 4
Koka 6 27.34 3 54.98 4
Koka 8 25.25 3 - -
Koka SA 2342 2 46.08 3
Koka 98 11.44 2 - -
Koka 10 3329 3 4350 3
Koka 12 23.38 2 52.36 4
Koka 18 22.05 2 40.60 3
Koka 25 47.65 3 46.93 3
Koka 26 24.02 2 46.93 3
Koka 28 30.73 3 40.91 3
Arba Minch | 21.29 2 61.04 4
Arba Minch |l 28.52 3 50.62 4
Arba Minch Il 31.10 3 - -
Wendogenet 27.36 3 55.76 4
Abosto 31.41 3 50.00 4
Melkasa | 31,52 3 42.24 3
Melkasa || 18.07 2 - -
Cemesa 25.78 3 59.27 4
Variety A 27.38 3 46.36 3
Alemaya 15.05 2 - -
Boracty - - 43.07 3
EPID - - 54.43 4
Bekula 28.86 2 - -
TIS 2534 30.03 3 61.26 4
TIS 70683 13.96 2 - -
TIS 2544 (28) 23.64 2 - -
TIS 3270/74/ - - 49.32 3
TIB 2 (26) - . 62.40 4
Areka local 34.37 3 - -
Awasa local - - 4819 3
NS NS

Source: Emana (1990)
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Table 4. Resistance levels of sweet potato varieties to sweet potato weevil

Areka Awasa
Levels” No. of varieties o No. of varieties %
HR - - - -
R 13 38.24 - -
MR 21 £1.76 16 85517
s - - 13 44 B3
HS - - - -

Source: Emana (1920)
* Adopted from IITA where:
HR =Highly resistart and class rating [CR): 1 (Ne, of infestation)
A =Aesistant and class rating = 2 {1-25% tuber infestation)
MA =Moderataly resistant and class rating = 3 (25-50% tuber Infestation).
S =Susceptible and dass rating = 4 (51-75% tuber infestation)
HS =Highly susceplible and class rating = 5 (> 75% tuber infestation).

Chemical Control

Loss assessment experiments were carried out between 1984 and 1987 at Nazret
and Melka Werer using various insecticides. The result indicates that dipping of
the cunting at planting with DDT 75% WP and foliar spray of endosulfan gave
good control of sweet potato weevil. However, DDT bas been banned in Ethiopia
as it was done in other countries many years ago. Thus, the result obtained with
regard 10 DDT is not usable. The amount of losses incurred by sweet potato
weevil ranged from 10 to 48% (Emana 1987).

Insecticidal screening against sweet potato weevil was carried out in Awasa
and Areka berween 1986 and 1988, The results are presented in Table 5.
According to these studies cypermethrin and primiphos methyl gave better control
of sweet potato weevil at both locations as lowesl percentage infestation and
highest marketable yield were recorded on the plots treated with these insecticides
{Emana 1990). Attempts were also made to screen insecticides against sweet
potato butterfly, at Areka and the one year data indicated that carbaryl 85% WP
gave good level of control (Amanuel, unpub. data).

ENTOMOLOGICAL RESEARCH ON IRISH POTATO
IN SOUTHERN ETHIOTIA

Survey

A survey was conducted in the potato-growing areas of southern Ethiopia, mainly
Shashemene, Kuyera and Melge Wendo.
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According to the survey, potato tuber moth, Phthorimaea operculella, was
found to be the only pest of potato (Table 6).

Control Methods

The only experiment conducted in southern Ethiopia since 1985 with regard to
potato tuber moth control is a varietal screening at Awasa Research Center in
1987/88. The experiment was discontinued because of lack of planting material.
The results of a one year experiment is shown in Table 7. According to these
studies, potatc varieties AL-580 and AL-601 were found to be relatively resistant
to Jeaf stem and tuber attack of potato tuber moth (IAR 1987/88). The overall
mean percentage infestation ranged from 9 to 36% which is a wide gap that
indicates the possibilities of getting more resistant varieties even with very lower

percent infestation if larger number of varieties are included in various screening
programs.

Table 5.  Efficacy of insecticides against sweet potato weevil

Areka Awasa
Insecticides “Pl “MY/16m? Pl MY/16 m?
Carbaryl 29.94% 12 58% 46.30° 7.00"
Cypermethrin 23.94" 26.35" 36.67 847"
Endosulfan 28.01* 13.15° 44.48° 9.03*
Primiphos methyl 25.01" 21.57%¢ 32.48° 9.13"
Karate 33.01% 13.50% 50.67° 7.23%
Deltamethrin 23.54" L7 4863° 7.02%
Diazinon depping 28.56% 10.89° 53.72° 7.53%
Diazinin depping + spray31.28% 14.41% 48.06" 6.04%
Diazinon spray 31.61* 1087° 4813° 5.77%
Untreated check 4113 8.16° 53.46° 2.12°

Source: Emana (1990)
Means followed by the same letter(s) within a column are not significantly different from each
other at 5% (DMRT).

.oli= Percent infestation of tuber
MY = Marketable yield per 16 m*
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Table 6. Pests of Irish potato recorded in Ethicpia

Scientfic name ~ Commeon name Pest status
Phthonmaea operculella Potato tuber moth Major
Aphis gossypil Cotton apmid Minor
Macrosiphurn euphorbiae Pepper apmid Minar
Myzus persicae Peach apmid Minar
Acherontia atropos Death's head Hawk Moth Minor
Agrolis segetum Southem cut worm Sporadic
Dorylus sp.nr. breyinodosus Red cut Sporadic
Epilachna fulvosignala Eggplant epilachna Minor

E. hirta Potato epilachna Minar

E. similis Tef epilachna Minor
Lagria vilosa Metallic leaf beetle Mimor
Mylabris lavoguitata Pollen beetle Minor

Table 7. Irish potato response to potato tuber moth in Awasa in 1988/87

Mean perce: i infestation of

Variety Stem Leat tuber
AL-100 10.00 20.33cd 21abc
AlL-108 11.00 15.00abe 3Bc
AlL-148 12.00 14.0Cabe 23be
AL-212 10.00 13,33ah 2%abc
AL-250 10.33 12.33ab 2%ahe
AlL-253 10,33 16.33abed 2Babe
AL-305 10.67 14.00abe 18abec
AL-335 10.67 14.00ab¢ 20abc
AL-404 12,00 12.6Tab 23abc
AL-417B 10,33 12.67ah 11a
AL-51T 10.33 15.00abc 13abec
AL-528 10.33 14.87ahe 14ab
AL-531 10.00 15.00abe 1Babc
AL-558 10.00 21.67d 15ahb
AL-5TB 10.00 14.00abe 13ab
AL-SBD 11.00 10.33a 10a
AL-801 10.33 11.00a Sa
AlL-615 10,33 13.33ah 13abh
AlL-624 11.67 14.6Tabe 14ah
UK-B03 10.00 15.33abed =1
MS-IC-2 10.00 16.00abcd 13ab
CiP-378367-4 10.33 14.00abe 25abec
CIP-378329-T 10.00 16.6Tabed 22abc
CiP.a7a50/-3 10.00 18.33bed 13ab
Awasa local 10.67 15.33abcd 18ab

* Means followed by the same letier in a column are not significantly different at 5%
level (DMATY.
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