10
11
12
13
14
15
16
17
18
19
20
21

22

23

24

25
26
27
28
29
30

1

Callosobruchus chinensis (L.) (Coleoptera: Bruchidae) Management on Stored

Chickpea Using Botanicals in Amhara Region, Ethio@

The manuscript i®riginal research papers

ABSTRACT

Chickpea is an important legume crop in Amharaaegirhe harvested grain of the crop could be
stored for more than six months to look for betigece and/or as insurance for food security. In the
storeCallosobruchus chinensis (L.) cause considerable damage to the gidaug oil and lemon oil

at 4 ml/kg, powder form of neem seed and leaves, pepper seed and |leaves, hagenea leaves, endod
seed, eucalyptus leaves and Persian lilac seed and leaves at 4% w/w were evaluated for their
efficacy against C. chinensis. Primiphos-methyl at the rate of 0.5 gmykg was used as a standard
check. Noug oil was the most effective botanical and statistically at par with primiphos-methyl in
inducing adult mortality, reducing initial number of eggs laid on grains, number of holed grains,
adult progeny emergence and weight loss. Among other treatments, lemon oil, neem seed and pepper
leaves were promising. Botanicals afforded the protection of 59.2% to 99.2% over the untreated
check. Noug oil and eucalyptus significantly delayed the developmental period of C. chinensis from
4.67 t010.3 days. The germination of grains treated with botanical was significantly higher than
grains from the untreated check. Thus, botanicals proved promising and effective for the control of

C. chinensis and can be used as a component of IPM.

Key words: Botanical control, formulation, efficac@allosobruchus chinensis, Chickpea

1.INTRODUCTION

Pulses are highly valuable crops and are growngneat number of varieties in most parts of the
world. The seeds, if properly stored, remain edibleseveral years and are rich in protein (Owusu
et al., 2007; Ramzaet al., 1998). Chickpea is one of the most importans@urops in many parts
of the world including Ethiopia. Since Ethiopiadensidered as secondary center of diversity for
chickpea, there is a large reservoir of variabilitythe populations. The country is the third lastge

chickpea producer in the world next to India andkigtan (Demisie, 2000). In tropical Africa,
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Ethiopia is the leading country (Haile, 2010) wath2,080 tons of chickpea production annually with
a total area of 233,400 H&CSA, 2008). However, the national average yieldesy low which is
attributed both by abiotic and biotic factors. Tpwd borerHelicoverpa armigera (Hb.), cut worm
(Agrotis segetum Schiff.) in the field, and Bruchids in the store gerious insect pests of chickpea in
the country in general (Haile, 2010) and Amhara i®egn particular. Adzuki bean beetle,
Callosobruchus chinensis (L.) is known to be prolific and rapid in breediagd can quickly cause a

serious quantitative reduction as well as dimimstritive value of stored grains.

Storage losses caused by Bruchids in the storerraneersible (Walker and Farrell, 2003) which
makes stored product pests to be more importanhwbenpared with field pests. The eggsGof
chinensis are laid on chickpea seeds and the larvae anceprgraplete their development inside the
grain. To decrease such problem farmers are usingetitional pesticides which are proved to be
effective. However, the use of chemical pesticide$ only involves potential health hazards,
residues, pollution, and contamination, but alsgobe the financial capability of the farmers
(Varma & Pandey, 1990; Alhemayari, 2003). Hencest mentrol strategies need to look for safer

and affordable alternatives to chemical control.

Many experts reported the effectiveness of botamoavders and vegetable oils to control storage
pests. Insect attacks on stored grains can be mzethby mixing grains with botanical powders or
coating with vegetable oils (NTI, 2004; Alhemay&®03). The increased interest in most of the use

of plant products lies in their safety to non-targeimals and the environment.

Currently, the Ethiopian government identified soooenmodities that can bring a difference in the
agricultural led industrialization economy policiytbe country. Chickpea is one of the commodities
selected for this purpose. Hence, this study waslucted to evaluate the efficacy of some locally

available botanicals for the managementothinensis.

2. MATERIALS AND METHODS
2.1. Description of the Study Area

The study was carried out in Amhara Region, EneDiatrict, situated in the North Western part of
the country. It is located 260 km away from Addisaha with an average altitude of 2,400 meters
above sea level (masl) and known for high productid chickpea. The area has an average

minimum and maximum temperature of 15 anfc2Bespectively.
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2.2. Evaluation of Some Botanicals again€t.chinensis
2.2.1. Rearing ofC. chinensis

Culture of C. chinensis was established to obtain the same age group esured numbers of
Bruchids for the experiment. The insects to bee@axere collected from local chickpea stores.
Chickpea grains to rear the Bruchids were obtainech local market. The grains were kept in a
refrigerator at 0-% for three weeks to disinfest from Bruchid eggd amkill larva and pupa within
the grains (Dobie, 1996). The disinfested grainseweept in three plastic jars. Each jar (5 litters
capacity) was half filled with 3 Kg chickpea graidgout 200 unsexed adults were released to each
jar. The jars were covered with muslin cloths halg@lace with rubber bands. The newly emerged F

progenies were used for the experiment.

2.2.2. Preparation of botanicals and chickpea gram

Eight different types of botanicals were evaludtattheir efficacy against. chinensis. These were
seeds and leaves &hinnus molle, Melia azedarach, Azadiracta indica, seeds ofPhytolacca
dodecandra, leaves ofHagenia abyssinica and leaves ofucalyptus globulus. Oils of Guizotia
abyssinica andCitrus lemon were also tested. The details on dosages of lwatianised are given in
Table 1.

All botanicals were collected from localities ardutihe experimental site exceftindica seeds and
leaves that were collected from Tony Farm, Dire Beaw the eastern lowland part of Ethiopia.
Lemon oil andG. abyssinica oil were purchased from local producers. The beotdsiin the form of
seed and leaves were collected and air-dried faoBD days under shade and crushed using pestle
and mortar to get fine powder. 200 gram disinfesthitkpea grains were placed in one litter
capacity of plastic jars and stored at the expartaleroom for one week, to equilibrate with

experimental conditions.

2.2.3. Treatments application

Each jar containing 200 grams of chickpea grairgived 4% W/W in the case of powders and
4ml/kg in the case of oil treatments. The treatmemtre applied and mixed uniformly by shaking
and rolling the jars containing the disinfestedmgaAn insecticide, primiphos-methyl (Actellic 2%)

dust at the rate of 0.5 gm/kg of seed was usedhasiad check and untreated check was also used
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for comparison purpose. Subsequently, 20 newly gateunsexed adult Bruchids were introduced

to each jars. The trials were arranged in a coralyleandomized design (CRD) in three replications.
2.2.4. Data collected

Parent adult Mortality and initial number of eggs laid:- Parent adult Bruchids mortality were
counted and removed as well as number of eggsnlaié recorded on the grains 1, 2, 4, 6, and 8
days after treatment application by taking 50 mgafrom each jar. On the tenth day after
introduction of insects, all dead and alive Brushwiere removed from the jars as natural death is

very likely after this date.

Emergence, mortality and eggs laid by progeny adudt- progenies were inspected 22 days after
treatment. Data were recorded and counted onddtdts emerged from each treatment. Numbers of
dead and alive progeny adults at weekly intervatewecorded. Data on fifty grains from each

treatment with eggs, holes and normal grains wekent for 3 months of storage period. The data

collected were used to determine the efficacy efrious botanicals against Bruchids.

Developmental period:Median developmental period in days was estimass#d on the biology

of the insect from the middle of oviposition peritadthe emergence of 50% of thedgeneration.

Percentage protection:Protective efficiency of each treatment was calealaccording to EI-Ghar

et al. (1987) formula:

_ Total F1 progeny in untreated check - Total F1 progeny in treatment
Protection (%) = . X 100
Total F1 progeny in untreated check

Grain weight loss:-On the 98 day of treatment, 500 grains were randomly takemfeach

treatment and the grains were separated into daingigéns with exit holes and undamaged seeds.
Grains with and without exit holes were counted aeihhed separately, and the resulting data were
used to calculate the percentage weight loss. Reveeight loss was determined by the count and

weigh method recommended by Gwineeal. (1996).

Wo ¥ Nd)— (Wd X N
Percent weight loss = (Wi D~ ( H X100
Wu x (Nd + Ny

Where Wi = weight of undamaged grains
Nu = number of undamaged grains
Wd = weight of damaged grains
Nd = number of damaged grains
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Effect of botanicals on germination of chickpea seks:-Germinations of the treated seeds were
tested after 3 months of the experiment. Fifty canly selected seeds from each jar were placed on
moist filter paper in petridishes. Seeds from eehtment were treated separately with sodium
hypoclorite (Chlorox) 10% for 1 minute to elimindiengal contamination and wash with potable
water to remove chlorox and to save external dantdgehickpea grains. The experiment was
arranged in a completely randomized design witeeheplications. The seeds that germinated were

noted 7 days after incubating. The percentagesmhigated seeds were calculated accordingly.

2.3. Statistical Analysis

Analysis of variance was performed using the praoedf Steel and Torrie (1990). Appropriate
transformation was done to normalize the data. Sfcamation systems were selected based on the
nature of data recorded from different treatmeAtordingly, an arc sin transformation was used
for parent adult mortality percentage. Square n@tsformation was used for data recorded on eggs
laid by parent adult Bruchids per 50 grains, gramth egg(s), holes per 50 grains, percentage
weight loss and germination. Number of eggs laightmgeny adults and normal grains per 50 seeds,
total number of emerged progeny adults and prateqiercentage were performed by logarithmic
transformation. One star (*), two stars (**) andeth stars (***) were used to indicate arc sin, squa
root and logarithmic transformation, respectively.

All statistical procedures were done using SASgmm 9.2. Mean separation was done using
Tukey's studentized range test (HSD). All meanspaesented in the table by their back transformed

values.

3. RESULTS AND DISCUSSION

3.1. Parent adult mortality of C. chinensis

One day after treatment application, noug oil amddn oil caused 86.6% and 33.3% adult mortality,
respectively. Noug oil resulted in significantlygher mortality than all other treatments except
primiphos-methyl, which caused 96.6% mortality avas the most effective of all the treatments

tested. The other treatments were found to beigoifisantly different from the untreated check.

Observations on two days after treatment applinatidicated that 100% adult mortality was caused
by treatments of noug oil and primiphos-methyl, véas lemon oil caused 70% mortality to

Bruchids. All the powder forms of the botanicalatirents showed lower adult killing capacity
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150 compared to noug oil; the mortality in neem leagewvder and untreated check was only 18.33%
151  and 13.33%, respectively. Eucalyptus leaf powdesed 41.67% mortality and its efficacy was next
152  to lemon oil. Statistically, with the exceptionméem leaves, endode seed and Persian lilac seed and
153 leaves, all other treatments killed the Bruchidmsicantly better than the untreated check. After
154  four days of treatment, mortality caused by lemdrwas 90%. The mortality recorded in all other
155  treatments ranged from 35% to 65% compared to 2&3%e untreated check (Table 2).

156  Adult mortality observed after six days in lemon tweatments was 100% like already recorded
157 values to that of primiphos-methyl and noug oil.rdfen lilac seed and leaves resulted in
158  significantly lower mortality than noug and lemoiispbut significantly higher than the untreated
159 check. Neem seed, leaves of pepper, hagenea aatymus gave adult mortality ranging from

160 81.67% to 88.33% while the mortality in the untegshtheck was 50.3% (Table 2).

161  After eight days of treatment application, the rabiy in the untreated check was 70%, whereas
162  excluding neem leaves and endod seed the mortaldlf other treatments ranged between 93.3% -
163  100% (Table 2). A€. chinensis biology has indicated, the adults were short li@d0 days) and

164  the mortality at this time of treatment is mostliknatural death.

165  The results revealed that the effectiveness of rwlug) mi/kg was at par with the insecticide at two
166  days after treatment and of lemon oil at six ddysrdreatment. The two oils caused significantly
167  higher mortality ofC. chinensis over the other treatments starting from day oner @&featment

168  application. Leaf or seed powders of different batals gave variable mortality levels and were

169  superior to the untreated check (Table 2).

170  The current finding is in agreement with varioufiddars who reported on the effectiveness of
171  vegetable oils that cause high mortality to Brushidamanulaat al. (2010) and Cardona (1986)
172  have indicated that coating seeds with vegetalifeaain prevent insect’s attack on stored grains.
173 According to Khareet al. (1994) tried on 10 vegetable oils are penetrdétedegg of Bruchids,
174  decrease oviposition and increase adult mortalty.different concentrations, noug oil gave
175 comparable results with primiphos-methyl (2%) dustreducing longevity ofC. maculates
176  (Muluemebet, 2003).
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3.2. Eggs laid by parent adult Bruchids on chickpegrains

The number of eggs laid by parent Bruchids intreduto the seed admixed with different treatments
and untreated check indicated that the oviposgtarted on the first day after adults were intraalic

and, therefore, number of eggs was counted on4,,&,and 8 days after treatment application.

One day after treatment applicatidh, chinensis laid significantly fewer numbers of eggs on seeds
treated with primiphos-methyl and noug oil, whickasv4 eggs and 5.33 eggs per 50 seeds,
respectively, as compared to 19.67 eggs on theatett check and 20.33 eggs on seeds treated with
neem leaves. The mean number of eggs laid on levilotreated seeds was 9.33, which was
significantly higher than that of noug oil, but sificantly lower than other treatments. As indichte

in Table 3, treatments with fast lethal action agaadult Bruchids had shown less number of eggs.
The results indicated that the treatments like neenpepper leaves, pesian lilac leaves or seed

powder were not significantly different from thetrgated check one day after treatment application.

Eggs counted two days after treatment indicatet ribag oil and primiphos-methyl with 6 and 4
eggs respectively were at par whereas lemon @Vele of pepper and eucalyptus showed 14.33 to
20 eggs were next to primiphos-methyl and nougdem leaves, Persian lilac leaves and seed
showed lower efficacy again€t chinensis which is not significantly differenfrom untreated check.
Eggs laid byC. chinensis four days after treatment application showed tbatesbotanicals were not
significantly different from the untreated checlowkver, treatments such as primiphos-methyl and
noug oil were significantly superior over all otHmstanicals as well as the untreated check 6 and 8

days after treatment application (Table 3).

3.3. Effect of botanicals on number of emergence les and damaged grains of chickpea caused

by C. chinensis progenies

The number of damaged grains in primiphos-methg aoug oil treated grains was significantly
lower compared to the untreated check. Signifigaldlver numbers of eggs were oviposited on
primiphos-methyl, lemon oil and neem seed powdeatéd grains. All the treatments showed
numerically lower number of eggs compared to th&eated check (Table 4). Lemon oil was
effective compared to powdered botanical treatmamtterms of adult mortality, but its effect
decreased with time. Den Pedro (1996) tried torob@. maculatus, Stophilus spp andDermestus
spp by using lemon oil, mandarin and grape frugl peported that reduced oviposition, and high
adult mortality, but decreased residual activitytlom egg or larva produced by survivors.
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The activity of lemon oil against the insect waarfd to be dependent on the time interval between
the application and its effects, on the other have®m seed powder was also effective in reducing
the number of eggs oviposited by the progeny. fesent study was in agreement with Teshome
(1991) who indicated that, the higher dosage ofmeeed powder (2-3% w/w) treated grains

resulted in lower number of eg@Bable 4).

Untreated check showed significantly higher numiieholed grains than other treatments except
neem leaves and seed powder of pepper and peilsianTihe lowest numbers of exit holes were
recorded in primiphos-methyl, noug oil, and neeradspowder treated grains in that order. An
association between number of exit holes and nurmb&ggs counted indicated highly positive

correlation with 0.96 r value (Fig 1).

As the result indicated in (Table 4), grain assesgnon 50 randomly selected seeds per replication
for three months revealed that primiphos-methyygioil and neem seed powder treated seeds had
resulted in lower number of damaged grains andngravith exit holes. On the other hand,
treatments like seed of pepper as well as leavasei and Persian lilac were not significantly

different from the untreated check.

3.4. Effect of botanicals on progeny adults emerger and developmental period

The number of progeny adults emerged in the urdealheck was significantly higher than all other
treatments except neem leaves and pepper seed p(latde 5). The numbers of emerged adults
were lowest in the treatments of primiphos-metBy88) and noug oil (5.33). Neem seed, lemon ail,
leaves of pepper and hagenea were also effectivedincing adult progeny emergence that ranged
from 114.67 to 178.3 compared to 426.33 in theaatéd check (Table 5). Botanical treatments of
leaves of eucalyptus and seed of endod and Peianwere also significantly superior to the
untreated check. As the finding indicated that neralof progenies and percentage weight loss was

determined and a positive correlation with r veB5&6 was recorded (Fig 2).

Kamanulaaet al. (2010) reported that no adult emergenc&aidrotus sabfaciatus (Boh.) on beans
treated with 5 ml/kg of African palm, cotton seabamd maize oil. Walker & Farrell (2003) tested
12 species of plant material as grain protectahtshiwkpea againsC. chinensis and their report

indicated that adult emergence to be the lowest fite seeds treated with oils.

Mean developmental period 6f chinensis varied from 23.67 days in the untreated grair®taays

in noug oil treated grains (Table 5). All the batats except noug oil and eucalyptus failed tocffe
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the developmental period as compared to the uetteathieck. Eucalyptus dust, primiphos-methyl
and noug oil treatments caused significant prolaogaf developmental period from 4.67 to 10.33
days than all the other treatments.The currenirfgglare in agreement with Pastal. (1996), and
Singhet al. (1998) who reported that botanicals gave comtf&@. chinensis by reducing oviposition
and delaying developmental period from 6 to 14 dagy be by affecting the overall physiology of

the insect.
3.5. Percentage weight loss and germination

Percentage weight loss causedychinensis on chickpea grains treated with different botalsica
resulted in significantly lowest weight loss in th&ins treated with primiphos-methyl followed by
noug oil (Table 6). Weight loss in other treatmenatsged between 0.7 to 4.7% compared to 6.23%

in the untreated grain.

In the current studies percentage protection ickg@a grains treated with botanicals ranged from
56.2% (neem leaves) to 99.2% (primiphos-methyl). tAke treatments tested were statistically
superior and provided a better protection agafhisthinensis compared to the untreated check.
However, the results revealed that powdered formeaim leaves and Persian lilac seed were least
effective against the Bruchids (Table 6).

The above findings are in agreement with Fered®4)L9ho tested six plant species to control
Accanthoscelides. obtectus (Say.) on bean seeds and reported that all poddgient materials
showed better protection of Bruchids than the até@ check. Tigist (2004) also reported the effect
of botanical powders found lower number of progemergence af. subfasciatus in treated seeds.

Germination of chickpea seeds treated with botésieas tested after 90 days of the experiment.
All the botanical treated seeds showed signifigahitjher germination that ranged from 80.39% to
100% compared to the untreated check (66.67%). dwmnd primiphos-methyl treated grains gave
100% germination followed by Lemon oil (98%) aneémeseed (96.08%). Thus, the result indicated

that chickpea seeds treated with botanicals a@ete§s of application germinated well (Table 6).

According to Alhemayari (2003) and Kumetral. (1994) report, plant extracts offered protection
against insect pests of stored rice and maintaseeds germinability. Obeng-Ofari (1995) observed
that oil treatments of grains did not affect thengeation or water absorption by maize and
sorghum. Similar observations were reported by ®##996) who tried to control Bruchids on

chickpea grains and found no effect on germinatin,increased time of cooking of grains in oil
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treatments. On the contrary Muluemebet (2003) agastT(2004) tried to control Bruchids on cow
pea and haricot bean respectively and their resuiee indicated adverse effect of oils on
germination of treated seeds which is contrarhedurrent findings. The structure and composition
of chickpea seed greatly differs from cowpea andcbabean. Therefore, differential effect on
germination to some extent may be attributed tovHrétion in the two types of commodities used

in the studies.

5. Conclusion

Botanical dusts from\zadiracta indica seed andchinus molle leaf and lemon oil were found to be
the most effective treatments following primiphosthyl and noug oil in reducing bruchid eggs and
exit holes on chickpea grains. Moreover, primiphesthyl and noug oil delayed developmental
period. All the treatments excepizadiracta indica and Melia azedarach leaf were effective in
preventing weight loss of chickpea grains. No aswezffects on the viability of the grains were
observed as the germination percentages were ftumb@ significantly higher than the untreated
check. Most of the botanicals are relatively, inaxgve, simple to apply, safe to the environment,
animals and plants. They are easily avail to tmenéas, adopted readily and integrated with other
pest management practices. However, further redsaearneeded on non-target effect and effective

rate and frequency determination among others.



290

291

292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339

11

6. REFERENCES

Alhemayari, A. A. (2003). Effectiveness of somenplaroducts as fababean protectants against cowpea
beetleCallosobruchus maculates (F.) (Cleoptera: Bruchidae$ana 33: 997-1007.

CSA (Central Statistical Agency). (2008). Federal Democratic Republic of Ethiopia. Statistical Abstract. CSA,
Addis Ababa, Ethiopia.

Dales, M. J. (1996). A review of plant materiakdsfor controlling insect pests of stored products.
Chatham, UK, Natural Resource Ingtitute 10: 1-14.

Demisie, M. (2000). Effect of seed size, treatmeemd sowing depth on quality and yield of Ethiopian
wheat (riticum sp.), faba bearvicia faba (L.) and chickpedcicer arietinum (L) cultivar 30-35PP.

Den Pedro, K. N. (1996). Fumigant toxicity in theajor rout of insecticide activity of citrus peel
essential oilsUniversity of Logos 46: 71-78.

Dobie, P. (1996). Potential uses of host plantstasce. Pp. 2-13The 4™ International Work Shop
Conference Stored Product Protection. Telaviv, Israel. September 6-10 1986.

El1l-Ghar, G.; EI-Shelken, A.E. G. and Gesa, E. BI987). Effectiveness of some plant extracts as
surface protectant of cowpea seed against the phoésstle, Calosobruchus chinensis. (L.).
Phytoparasitica 17: 109-113.

FAO (Food and Agricultural Organization), (2003§: 314-115.

Ferede N. (1994). Studies on the economic impogtaara control of bean Bruchids in haricot bean,
Phasesollus vulgaris in Eastern and Southern Showen MSc Thesis Presented to the School of
Graduate Sudies of Alemaya University. 74-89 PP.

Gomez, K. A. and Gomez, A. A. (1984). Statisticeddedures in Agricultural Researclohnwiley and
Sons. 2™ Edn. New York. Pp 6 - 30.

Gwinner, J., R; Harnisch, J. and Muck, O. (1996janMal of the Prevention of Post-harvest Grain
LossesDeutsche Gesellschaft fur Technische Zusammenarbeit (GTZ) GmbH. P. 338.

Haile, A. (2010) Chick pea production, supply Dech@amd marketin issues in Ethiopia. Economic
Analysis work process of ECEA. Addis Ababa, Eth#&pi

Kamanulaa, J.; Sileshi, G. W.; Belmainc, S. R.;a8plP.; Mvumi, B. M.; Nyirendaf, G. K. C;
Nyirendag, S. P. and Stevensonc, P. C. (2010). &éatninsect Pest management practices and
pesticidal plant use in the protection of storedzmand beans in Southern Afridaternational
Journal of Pest Management. 57(1): 41-49.

Khaire, V. M.; Kachare, B. V. and Mote, U. N. (199B). Effects of vegetable oils on mortality oflge
beetles on pigeon pea seddshatamaPhule Agricultural University, India 42: 78-81.

Khare, B. P. (1994). Stored Grain Pests and thaeindgement. New Delhi"®Ed. India.314 P.

Kumar, R.; Mahla, J. and Vinod, K. (1994). Effeé¢tguny bag treatment with insecticides and plant
extracts against insect pests of stored Huiana Agricultural University, India 10: 55-59.

Muluemebet, D. (2003). Survey of cowpea storagehods, extent of pulse due to pulse beetle
Callosobruchus maculatus (F.) (Coleoptera: Bruchidae) and its managemerGambela.An MSc
Thesis Presented to the School of Graduate Sudies of Alemaya University.43P.

NRI (Natural Resources Institute) (2004). Crop gaatvest science and technology, durables. R. Hodge

& G. Farrell, eds. Oxford, UK, Blackwell Publishingol. 2

Obeng-Ofari, D. (1995). Plant oil as grain protattaagainst infestation @@ryptolestes pusillus and
Rhyzoberta dominica (F.) in stored graininternational Center of Insect Phsyiology and Ecology
Niroby, Kenya 77: 133-139.

Owusu, EO.; Osafo, WK. and Nutsukpui ER. (2007)odstivities of CandlewoodZanthoxylum
xanthoxyloides (LAM.) Solvent Extracts Against two Stored-prodircsect Pestsifr.J. Sci. Technol.
8:17-21.

Pasai, S. K.; Verma, R. S.; Shaw, S. S. and Padays, (1996). Efficacy of edible oils on the ineidce
of Callosobruchus chinensis (L.) and their effect on cooking quality of piggma.Indian Journal of
Pulse Research 25: 45-50.



340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359

12

Ramzan, M.; Judgeand, B. K. and Chawla, R. P. (198&essment of storage losses in chickpea at farm
and public sector level in punjaBunjab Agricultural University India 7: 187-190.

Schoonhoven, A. V. (1997). Use of vegetable oilprimtect insect beans from Bruchids attaidurnal
of Eeconomic Entomology 71: 254-256.

Singh, V. N.; Pandey, N. D. and Sigh, Y. D. (1998fectiveness of vegetable oils on the development
of Callosobruchus chinensis (L.) infesting stored gramAzad University of Agriculture, India 56:
216-129.

Steel, R. G. D. and Torrie, J. H. (1990). Princigted Procedures of Statistics. McGraw Hill Book Cd.
Inc. 86-90. New York.

Teshome L. (1991). The biology and control of adzoé&an beetle Gallosobruchus chinensis (L.)
(Coleoptera: Bruchidae) on chickpe@ider arietinum (L). AUA Ethiopia. An MSc Thesis Presented
to the School of Graduate Sudies of Alemaya University. 40-90 PP.

Tigist, S. (2004). Management of bean Bruchidabfotus sabfasciatus) infestation on haricot bean
(Phaseolus vulgaris L.) using botanical and host resistaftut. MSc Thesis Presented to the School of
Graduate Sudies of Alemaya University. 32-49 PP.

Varma, B. K. and Pandey, G. P. (1990).Treatmensiared green gram with edible oils protection from
Callosobruchus chinensis (L).Indian Journal of Agricultural Science 48: 72-75.

Walker, D. J. & Farrell, G. (2003). Food Storagendal. Natural Resources Institute, Chatham, UK
and World Food Programme, Rome.



13

360 Table 1: Botanical plants evaluated for their effi@acy againstC. chinensison chickpea grains
361

Common Plant parts/
Name Scientific name preparation Dosage
Noug Guizotia abyssinica Oil 4 ml/kg
Lemon Citrus lemon Oil 4 ml/kg
Pepper Schinus molle Leaves 4% (wiw)
Seed 4% (w/w)
Neem Azadiracta indica Seed 4% (wiw)
Leaves 4% (wiw)
Hagenea Hagenia abyssinica Leaves 4% (wiw)
Endod Phytolaca dodecandra Seed 4% (w/w)
Eucalyptus Eucalyptu globules Leaves 4% (wiw)
Persian lilac Melia azedarach Leaves 4% (w/w)
Seed 4% (wiw)
Primiphos-methyl Actellic 2% dust 0.5 gm/kg
Untreated check - - -
362
363
364
365
366
367
368
369
370
371
372
373
374

375



376
377

378
379
380
381
382

383
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Table 2: Effectiveness of botanical treatments agast adult’s C. chinensisin chickpea grains

Treatment Plant Dosage Mortality after treatment application (%) **
Parts ldat 2dat 4dat 6dat 8dat
Noug Qil 4 mi/kg 86.60 100.0 - - -
Lemon oil 4 mi/kg 33.33 70.00 90.06 100.0 -
Pepper Leaves 4% (w/iw) 1333 30.60 56.67° 85.00° 100.G
Seed 4% (wiw)  10.00 31.67 58.30% 81.67¢ 98.3G™
Neem Seed 4% (wiw) 1167 33.33 65.00 88.33 100.G
Leaves 4% (w/w) 6.67 18.33 35.06' 58.30 86.67°
Hagenea. Leaves 4% (w/w)  15°00 33.33 60.00° 85.00° 98.3G"
Endod Seed 4% (wiw)  8.33  20.00 35.06' 58.3  93.30“
Eucalyptus Leaves 4% (w/w) 18%3 41.67 56.67° 81.67° 100.0
Persian lilac Leaves 4% (w/w)  13%3 21.67 41.67" 70.00 98.3¢"
Seed 4% (w/iw)  10.60 25.00 46.67" 7160 96.67
Primiphos-methyl 2% 0.5gm/kg 96%7 100.0 - - -
Untreated check - - 6.33 13.30 2330 50.30 70.00

Means followed by the same letter(s) within a catuane not significantly different at 1% Tukey’s

studentized range test (HSD).

dat=Day after treatment Application, **= Arc sigransformation

Means presented in the table are back transforrakegs
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Table 3: Effect of botanical treatment on the numbeof eggs laid by parentC. chinensis on
chickpea grains

Treatment Plant Initial number of eggs Laid/ 50grains **
Parts Dosage 1dat 2dat 4dat 6dat 8dat
Noug Oil 4 mi/kg 5.3 6.0 53 5.33 53
Lemon Qil 4 mi/kg 0.3 14.3 24.3 28.3 31.6
Pepper Leaves 4% (w/w) 180  20.0 32.6° 26.6' 42.3"
Seed 4% (wiw)  17% 29.0° 46.6° 57.3°  50.3"
Neem Seed 4% (wiw) 133 28.0° 47.0° 44.6°  52.0°
Leaves 4% (wiw) 20%3 45.0* 56.0" 74.0°  63.0
Hagenea Leaves 4% (wiw) 123  26.3° 34.0° 43.0°  48.6"
Endod Seed 4% (wiw) 1%  30.3° 54.6" 50.0 60.3
Eucalyptus Leaves 4% (ww) 1% 17.6 35.0 33.6° 51.3"
Pesian lilac Leaves 4% (wiw) 180  43.6™ 45.3" 43.0° 610
Seed 4% (wiw) 18% 38.6"™ 54.G* 746  59.6"
Primiphos-methyl - 0.5ml/igk 4£0 4.0 4.0 4.0 4.0
Untreated check - - 19.6 50.3 64.6 92.0 83.3

Means followed by the same letter(s) within a catuane not significantly different at 1% Tukey’s
studentized range test (HSD).
dat =Day after treatment application, **=Squaretrtbansformation

Means presented in the table are back transforrakegs
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394

395 Table 4. Effect of botanicals on damage and ovipdsin by C. chinensis progenies on chickpea

396 grains
397
Plant Number of grains /50 seeds
Treatment Parts Dosage *k ko *x ko
With egg Eggs (no.) Holed Normal
Noug Qil 4 mi/kg 2.8 4.1 012 470
Lemon il 4 mi/kg 18.6 27.8 2.958° 26.6°
Pepper Leaves 4% (wiw) 282 59.F 2.98° 233«
Seed 4% (wiw) 29% 73.8 514 153"
Neem Seed 4% (wiw) 20.8 39.2 1.8 26.8
Leaves 4% (wiw) 292 78.° 518 16.1"
Hagenea Leaves 4%(wiw) 2%8  47.3 277 24.9°
Endod Seed 4%(wiw) 253 55.7 3.62° 20.8«
Eucalyptus Leaves 4% (wiw) 280 75.2 4.99° 15.6¢
Persian lilac Leaves 4% (wiw) 286  66.9 412 20.9°
Seed 4% (wiw) 28% 79.7 514 16.6"
Primiphos-methyl - 0.5gmikg T4 1.6 < 48.4
Check - - 29.83 104.3 726 13.4
398

399 Means followed by the same letter(s) within a caluane not significantly different at 5% Tukey’s
400 studentized range test (HSD).

401  **=Square root transformation, ***=Logarithism traformation

402 Means presented in the table are back transformkegy

403
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404

405 Table 5: The effect of botanicals on developmentaleriod and C. chinensis emergence on
406  chickpea grains

407
Number
Treatment Plant Parts Dosage of emerged Developmental
adults *** period (days)
Noug Qil 4 mi/kg 5.33 34.0
Lemon oil 4 mi/kg 114% 27.6°
Pepper Leaves 4% (wiw) 1756 26.33°
Seed 4% (W/w) 311%8 25.0°
Neem Seed 4% (wiwO0  133.6 26.3°
Leaves 4%(w/w) 320% 27.67°
Hagenea Leaves 4% (w/w) 17%.3 27.0°
Endod Seed 4% (wiw) 2106.3 25.3¢
Eucalyptus Leaves 4% (wiw) 248.3 28.3
Persian lilac Leaves 4% (wiw) 2386 26.0°
Seed 4% (wiw) 303% 26.6°
Primiphos-methyl - 0.5 gm/kg 33 33.3
Untreated Check - - 426.3 23.6
408

409 Means followed by the same letter(s) within a caluane not significantly different at 5% Tukey’s
410 studentized range test (HSD).

411  ***=Logarithism transformation

412  Means presented in the table are back transformkegy

413
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Table 6: Effects of botanicals on weight loss, peeat protection and viability of chickpea grains agast

C. chinensis
Weight Protection (%) Germination

Treatment Plant parts Dosage Loss (%) *** (%)
Noug Qil 4 ml/kg 0.1 98.7 100.G
Lemon QOil 4mlkg  0.F 86.7° 98.0
Pepper Leaves 4% (wiw) 21 89.7¢ 100.6

Seed 4% (wiw) 457 83.0° 88.3
Neem Seed 4% (wiw) 15 84.3 96.17"

Leaves 4% (wiw) 538 56.2 82.3°
Hagenea Leaves 4% (Wiw) 2.2 80.415° 92.1*
Endod Seed 4% (wiw) 32 78.7% 86.2
Eucalyptus Leaves 4% (wiw) 27 69.1 88.2
Persian lilac Leaves 4% (wiw) 8.2 66.4" 80.3

Seed 4% (wiw) 424 58.6 86.2
Primiphos-methyl - 0.5gm/kg C1 99.7 100.G
Untreated Check - - 6.2 -g 66.6

Means followed by the same letter(s) within a catuane not significantly different at 5% Tukey’s

studentized range test (HSD).

**=Square root transformation, ***=Logarithism traformation

Means presented in the table are the back transtbralues
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Fig 1: Relationship between number of eggs laid b§. chinensis and holed chickpea grains
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Y=-0.32+0.02x, =85, P=0.01
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Fig 2: Relationship between adult emergence and vggit loss of chickpea grains infested by

C. chinensis



