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Physical and biological quality of seed is a very important activity when cowpea seed have to be stored
for long time. The treatment of chemicals inhibitors in stores is a common practice to prevent the
quality of seed. The effects of different concentrations (0, 250, 500, 1000 and 2000 ppm) sage (Salvia
officinalis) and Turkish oregano (Origanum onites) on cowpea seeds in stroge. The study was arranged
in factorials with 4 replications and of variance was done using statistical analysis system (SAS)
software. The data collected included the rate of damaged seeds, weight loss percentage in seed, seed
germination. The highest rate of damaged seeds, weight loss in seed was obtained on untreatment
volatile oil. The highest seed germination was obtained on 250, 500 and 1000 ppm sage volatile oil and

Turkish oregano volatile oil treatment.
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INTRODUCTION

Cowpeas are one of the more important indigenous
Turkey legume crops. The practice of cereal-cowpea
intercropping and crop rotation coupled with effective soil
fertility management can increase yields of cereals
succeeding cowpea. It is widely grown in Turkey forming
the main source of protein. Cowpea seeds is restricted by
a number of biotic as insect pests and abiotic factors both
in the field and the seed in storage. Feeding pests with
stored products, product quality by reducing the weight
and germination capacity are caused to fall (Karci, 2006).
Grain loss during and after harvest is a major problem in
agricultural production in developing countries. Insect
pests, rodents, and micro-organisms comprise the larger
proportion of post-harvest losses. Storage fungi are
known to be the dominant causes of post-harvest
deterioration of cereals, legumes and oilseeds in the
world (Bothast, 1978), mostly Aspergillus and Penicillium
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Abbreviations: BCA, Biological control agents; RH, relative
humidity; ANOVA, analysis of variance.

species (Mathur and Jargensen, 1992; Shashidhar et al.,
1992). Stored seeds are extremely susceptible to Bruchid
beetles. Bruchid beetles attack legume seeds and cause
severe damage in the quality and quantity of the crop.
They attack bean before or during harvest as well as in
storage causing a serious damage (Eltayeb, 2000; Dal
Bello et al., 2001).

After harvest, the infested seeds were transmitted to
stores where development of beetles is completed
(Mukherjee and Joseph, 2000) and this insect is a
storage problem. Their damage causes loss of weight,
nutritional value and viability of stored grains (Swella and
Mushobozy, 2007). There is a growing interest in the
exploitation of naturally occurring for the control of crop
pests. Biological control agents (BCA) may offer more
environmentally safe alternatives to chemical pesticides.
Volatile oils may have attractive or repellent effects and
an insecticidal action against insects. Volatile oils isolated
from plants and consisting of cyclic and monocyclic
mono-terpenes are effective repellents against insects
(Mishra et al., 2007). In the past few years, several
studies have focused on the potential use of volatile oil
applications in biological control of different insect pests.
The essential oils may be more rapidly degraded in the
environment than synthetic compounds and some have
increased specificity that favors beneficial insects
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Table 1. The volatile oil components in plants.

Volatile oil plants Volatile oil ratio (%) Compounds
Turkish oregano 2.6 Carvacrol (87.2%), y-terpiene (4.0%), p-cymene (3.1%)
Sage 1.7 a-thujone (23.0%), Camphor (21.3%), B-thujone (13.6%)
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Figure 1. Effect of volatile oil x dozes on damaged seed (LSD (%1): 0.53).

(Pillmoor et al., 1993). Their action against stored product
insects has been extensively studied.

Moreover, these natural derivatives are considered to
be an alterna-tive means of controlling harmful larvae of
Lepi-doptera. Recent research has demonstrated their
larvicidal and antifeeding effects (Bathal et al., 1993;
Larocque et al., 1999). The present study aimed to
explore the protective capacity of some plant volatile oils
against the cowpea beetle in laboratory.

MATERIALS AND METHODS

This study was conducted in the laboratory of the Department of
Field Crop of Suleyman Demirel University of Agriculture, Isparta
/Turkey. The experiments were designed by randomized parcels
and analysed statistically by the analyses of variance (ANOVA) and
multiple comparison at the 1% level. The cowpea seeds were
stored in to pots containing volatile oil (sage and Turkish oregano)
under laboratory conditions. They were maintained on cowpea in
four large jars, each with a capacity of 100 g. The jars were covered
with perforated lids and kept in an incubator maintained at a
temperature of 30 + 1°C and 70 £ 2% relative humidity (RH). The
seeds were treated by 250, 500, 1000 and 2000 ppm of volatile oil
previously deposited on the mouth of the jars, and were later placed
in the Eppendorf tube. After 28 days, the bruchids were separated
from the seed. The two medicinal plants used in this study were as
Sage (S. officinalis) and Turkish oregano (O. onites). Volatile oil
obtained from plants using the clevenger-type apparatus was
carried out with hidrodistilasyon method. Air-dried material (each
about 100 g) were separately ground into small pieces and
subjected to hydrodistillation for 3h using a Clevenger-type

apparatus. Volatile oils were kept in a refrigerator under darkness
conditions untii needed for experiments. The volatile oil
components were identified by GC/MS (Table 1). For each type of
volatile oil, four different concentrations (250, 500, 1000 and 2000
ppm) and for each concentration three replicates were used. Table
1 reports the essential oil compount of the plant species and the
main constituents of each oil used. The composition of the
examined oils is very complex since they are made up of several
compounds of different characteristics. Briefly, Turkish oregano
contain high levels of carvacrol (87.2%), mainly y-terpiene (4.0%)
and p-cymene (3.1%) are always found as major monoterpene
hydrocarbons. Sage oil is mainly composed of monoterpene
ketones a-thujone (23.0%), camphor (21.3%) and B-thujone
(13.6%).

RESULTS AND DISCUSSION
Damaged seeds percentage

Effects of doses differed according to volatile oil source of
storage period. According the damaged seeds
percentage differences between volatile oil doze were
statistically significant (P<0.07). Turkish oregano oil was
more responsive to damaged seed than sage oil. The
highest damaged seed was obtained for Turkish oregano
oil (50.9b) treatment in 250 ppm after untreatmant (89.5a
and 89.4a). (Figure 1). The highest damaged seed was
obtained for Turkish oregano oil (50.9b) treatment in 250
ppm. The lowest damaged seeds was obtained from
using sage oil (1.5 g) in 2000 ppm (Figure 1).



ALTINDAL and ALTINDAL 5019

120

—_ 99.6a 99.5a
oﬁ 100 -
-
3 80 -
7] @Sage
: ]
» 60 - 95.50 51 5¢ 51.3c 51.2c 515¢ BTurkish oregano
S i T B 39.2d  39.4d
w40 - -
£
o 29.2e
S 20

0 |

0 250 500

1000 2000

Volatile oil dozes (ppm)

Figure 2. Effect of volatile oil x dozes on weight loss in seed (LSD (%1): 0.48).

Weight loss percentage in seed

To determine the impact of storage period on weight loss
in the studied cultivars, samples of seeds were tested
and as previously aforementioned after harvest and
weight loss was calculated according to Harris and
Lindblad (1978):

Weight loss % = (wu x nd) - (wd x nu) x 10
Wu (nd + nu)

Wd = weight of damaged seeds, nu = number of
undamaged seeds, wu = weight of undamaged seeds, nd
= number of damaged seeds.

Data were subjected to ANOVA and means were
compared by a least significant different test. Effects of
doses differed according to volatile oil source in weight
loos in seed of storage period. According the weight loos
in seed percentage, differences between volatile oil doze
were statistically significant (P<0.07). Sage oil was more
responsive to weight loos in seed than Turkish oregano
oil. The highest weight loos in seed was obtained for
sage oil (55.5b) treatment in 250 ppm after untreatments
(99.6a and 99.5a) The lowest weight loos in seed was
obtained from tyme oil (29.2e) treatment in 2000 ppm
(Figure 2).

Seed germination ratio percentage

Cowpea seeds was transferred separately to pre-
sterilized 9 cm diameter Petri dishes containing sterilized
filter paper, on which 30 seeds of cowpea were placed.
Then the Petri dishes were sealed with parafilm and

incubated at 25 £ 1°C for 8 day. The seed germination
was recorded at intervals of 8 day. Seeds were
considered germinated upon radicle emergence. The
final germination ratio was obtained after 8 day. Seed
germination ratio percentage according to interaction
among volatile oils, volatile oil doses were 250, 500, 1000
and 2000 ppm in sage oil treatment (98,3a- 100.0a-
100.0a and 100.00a) using Turkish oregano oil for 250,
500 and 1000 ppm (100,0a- 100.0a- 100.0a) difference in
seed germination was statistically important (Figure 3).
Morever, lowest seed germination were in volatile oil
untreatment (90.00c).

In the recent years use volaltile oil as pesticides is very
important activity in stored seed. Oils of plant materials
have been found to be alternatives for the control of
stored product insect pests (Okunolae et al., 2007).
Some are used in essential oil of medical plants as
natural inhibitors in stored seed. It was found that cowpea
storge was inhibited especially by sage and also by the
Turkish oregano volatile. Our study has demonstrated
that the use of sage volatile oil could improve the cowpea
storage. Simple and cheap treatment of sage oil
treatment (2000 ppm) in 100 g of grain cowpea. Negative
effect on damaged seed, weight loos in seed and seed
germination ratio in volatile oil untreatments. Because to
include carvacrol in Turkish oregano may have been
higher damaged grain rate and weight loss in seed
according to sage oil treatment. In any event, the
effectiveness of volatile oils, containing volatile com-
pounds, will depend on the storage. Still, the most
effective dose and the outcome of such application in a
storage situation using volatile oil amounts of cowpea
seeds can be shown more precisely.
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Figure 3. Effect of volatile oil x dozes on seed germination (LSD (%5): 1.73).
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