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ABSTRACT

Plant-derived insecticides were found to be useful for controlling insects
infestation in storage without any adverse effect on seed viability. The objective
of the present study was 10 determine the efficiency of spraying extracts of Plant-
derived insecticides namely neem kernel and black pepper in addition to a
recommended application of Malathion-57% at flowering and seed setting stages
on seed viability, seedling vigour, insect infestation and seed weight toss and its
chemical composition (protein, carbohydrates) during storage of 0, 6,12,18
months. Two ficld experiments were carried out at Tag El-Eizz Agricultural
Research Station, Agricultural Research Center (ARC), during 2002/2003 and
2003/2004 While storage studied were conducted at Seed Technology Research
Section, Giza under normal conditions during 30 June 2003 till December 2005,
The results revealed that there was a gradual reduction in seed viability as
measured by seed germination, seedling vigor and a gradual increase in insect
infestation loss of seed weight. The reduction was related to the applied
insecticide and storage period. Malathion-57%, ethanol extracts of neem kernel
and black pepper, respectively were more efficient compared with the control.
Prolonging storage period increased loss of seed weight, protein content and
insect infestation levels, whereas increasing of storage period till 18 months
slightly decreased sced germination, seedling vigour and carbohydrate
percentage. Secds of the varicty Giza 3 were more resistant to insect infestation
than Giza 2 and Sakha 1 respectively. The results suggest that spraying ethanol
extracts of neem kernel and black pepper at flowering and seed setting stages as
an alternative approach of using Malathion-57% before storage to keep quality of
faba bean seed and for controlling insect infestation for 18 months.

INTRODUCTION

The most important feature of presowing seed for long periods is based
on maintaining viability and other attributes of quality seed above prescribed
minimum standards. Therefore, it is important to understand various factors that
directly or indirectly influence seed during storage. There are two groups; the first
group includes biotic factors such as the temperature, humidity, and seed moisture
and oxygen availability. The second group includes the internal feeder or insects
which lay their eggs at preharvest stage of seeds, and the external feeder or
insects which infest seed and feed on their embryo/germs portion making seeds
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totally unfit for germination Jackai and Daoust (1986). Ogunwolu and
Odunlans,(1996) stated that storage insects cause many problems while it attaches
the embryo, feeds on surface, consume nutrition componenis. encourages
moisture uptake by infested grains, promotes the development of micro-
organisms and reduce seed viability Under traditional conditions, infestation
percentage reached 100% after 3 to 5 months from storage. Booker. (1967) and
Caswell and Akibu, (1980). Furthermore, insect damage in stored grains and
pulses may amount to 10-40% in countries where modern storage technologies
have bean introduced El-Hamady et al., (1999). Gupta et al, (1998) and El-
Lakwah ef al., (1999) reported that insecticidal treatment with Malathion before
harvest is an important approach in order to prevent carry over of field infestation
to the warchouse. But, using chemical insecticides has serious drawbacks such as.
genetic resistance, toxic residues. worker safety, increasing costs of application,
adverse effects on environment, decrease seed viability. and seedling vigor
Krishnasamy and sheshu (1990) and Attia et al.. (1995) Recently. increasing
attention has been given to control the storage pests through using plant materials
as insecticides, Shaaya et al., (1991) Miah et al . (1993). Tembo and Murfih
(1995). Plant materials and their derivatives are through to be generally much
safer than chemical insecticides Jackai and Daousl, (1986) and had no adverse
effects on sced germination or plant growth George and Patel, (1992)
Furthermore, Jotwani and Sirear (1967), Makanjuola, (1989) and Echendu.
(1991) rcported that ncem extracts reducing infestation of cowpea seeds by
Callosobruchus maculates and there was no adverse effect on seed viability
Also, El-Lakwah er al.. (1999) reported that the application of nemazal at the
highest concentrations reduced the loss in weight of cowpea from 16.4% to 1.2%
after two months from storage. The compound responsible for these activities is
azadiraction a terpenoid that isolated from neem Butterworth and Morgan. (1971)
. Also, Helen, (1977), reported that ground black pepper were highly toxic to
cowpea weevil, Callosobruchus maculates(F.) and it is activity. On the other
hand, Desroches er al.,(1995), reported that, Vicia faba L.. genotypes differed 1n
infestation level by Callosobruchus chinensis L., and C. macultus F by the
presence or absence of tannins in the seed coat and in the level of vicine and
convicine in cotyledons, the larva of C maculates could only develop well in
seeds poor in vicine and convicine. '

The objective of this study was to determine the effect of spray some
faba bean plants with malathion (57%) Neem and Black Pepper solutions during
flowering and pod filling stages on viability, seediing vigour. insect infestation,
seed dry weight loss, protein and carbohydrate percentage faba bean seed.

MATERIALS AND METHODS

Two field experiments were conducted at the Expenmental Farm of Tag
El-Eizz Research Station, Dakhlia Governorate in 2002/2003 and 2003/ 2004
seasons to study the effect of spraying some faba bean vaneties with some
insecticides and storage periods on seed viability, seedling vigous. insect
infestation, seed dry weight loss, protein and carbohydrate percentage Samples of
Faba bean seeds were obtained from Legumes Crops Research Program at Field
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Crop Research Institute, Agricultural Rescarch Center, Giza. Egypt and planted in
15" November in the two seasons in ridges 3 5 meters long and 60 cm apart, the
size of each sub- plot was 105 m’ Split- plot Design with four replicates was
utilized The insecticide treatments were arranged 1n main plots, meanwhile faba
bean varieties were arranged in sub-plots. All agriculture practices were
performed as recommended by Ministry of Agriculture and Land Reclamanation.
Seeds of Neem and Black Pepper were air dried for 10 days followed by further
drying in air oven at 45 C° for 24 hr. the dried seeds were ground into powder
using an electrical blender, sieved and preserved in a well closed containers, away
from light and moisture until they were used in preparation the crude extracts.
Plant extracts were prepared according to the method adopted by Freedman et
al .(1979). Faba bean plants were sprayed with the malathion-57%, neem and
black pepper solutions at flowering and pod filling stages After harvest each
sample was sieved and cleaned from husk, dust and stored in cloth bags following
the studied traits were recordet directly after harvest and after 6. 12 and 18
months from storage

Germination percentage was calculated according to ISTA rules,
(1999).Germination index and germination energy was calculated according to
Ruan ef al.. (2002). Mean germination time was estimated according to Alvarado
et al., (1987} Germination rate was defined according to Bartlett, (1937). At the
final count of germination {est ten of normal most vigorous scedlings from each
replicate were taken to measure the plumule and radical length in cm. Seedling
vigor index was calculated with the help of data recorded on germination
percemtage and seedling growth according to International seed testing
Association (ISTA, 1985) by the formula given beiow

Seedling vigor index= Seedling length {cm) x Germination percentage.

After that, the seedlings were dried in hot-air oven at 85 C°for 12 hours.
proicin content (%) and carbohydrate were assessed according to A.O.AC.
{1999). Insect infestation was expressed as a percentage of damage seeds
according to Jood er al.. (1996). At the end of each storage period the dry weight
loss percentage was calculated according to Dick, (1987)

Data collected from these experiments were subjected to analysis of
vaniance as combined analysis as mentioned by (Gomez and Gomez, 1984), and
the treated averages were compared by using the least significant differences
(LSD) method.

RESULTS AND DISCUSSION

Table (1) showed the effect of storage period on seed viability and
scedling vigour Prolonging storage period from harvesting to 18 months reduced
significantly seced germinability from 99 to 91 However. it still meets the
standard required for seed certification and trade (85%) Germination index,
germination energy and germination rate were slightly influenced by storage
period of 18 months. But. there was no significant effect of storage period on
mean germination time The reduction in seed germinability after 12 and 18
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months of storage might be due to high respiration rate. On the other hand, the
three faba bean varicties have bean reacted similarly to the storage period and
insecticide treatments with the exception for germination energy of seeds Giza 3
where it was lower than those of other varicties (Giza 2 and Sakha 1).It is to be
noted that the initial seed quality is of great interest. This because seed lots of
vigorous and non-deteriorated seeds can be stored for longer than deteriorated
lots. In our study the initial germination percentage was high (95%). In this case
of high quality seed, it is possible to carry over the seed for tonger period (18
months).

Table (1): Effects of storage period and insecticide treatments on seed
viability indicators of three faba bean varieties (combined data

A- Stora
436
4.38
4.26
4,15

0.43
B- Varieties

4.26

13.11

4.30

12.19

4.30

13.26

0.16

C- Insecticide treatments

4.26

13.14

4.26

13.17

Neem
kernel

4.28

13.20

| Malathion

4.34

13.22

15D

Seedling characters were also influenced by storage periods and
insecticide treatments (Table 2). The length of plumule and radical of the seedling
from seed stored for 12 and 18 months was significantly lower than that of seeds
at the beginning of storage. This specially true for the length of plumule and
length of studied faba bean varieties. Treating seed with Malathion, neem kernel
and black pecpper was significantly higher than that of untreated seeds. Parkin
(1963) has reviewed the use of contact insecticides on seed viability. He stated an
adverse effect of insecticides on seed viability and vigour and some of them are
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dangerous to handle. Nevertheless, in our study we have used successfully
Malathion, neem and black pepper without ing reduction in seed viability and
seedling vigour. There were insignificant differences between faba bean varieties
as to seedling length (plumule+radical) and its vigour and it might be due to stight
variation in genetic composition. might be due to differences in scedling
thickness which have not been measured in this study. The main effect of
insecticide treatments revealed that plant-derived insecticides Black pepper.
Neem kernel and Malathion were more efficient in their effect on seedling
characters compared with control treaiment. The authors believe that the effect of
plant-derived insecticides and Malathion on seedling characters is similar to its
effect on seed germinability with increasing storage period.

Table (2): Effects of storage period, and insecticide treatments on seedling
characters, of three faba bean varieties (combined data in

2003/2004 and 2004/2005 seasons).
Plumule Radical Seedling dry Seedling

length (cm) 'i:.f:)h weight (g) vigor index

A- Storage period/M
0 11.1 11.8 438 2262 .4
6 10.6 112 4.24 21479
12 10.0 10.6 3.79 1957.9
18 9.1 9.3 3.60 1687.5

LSD at 0.05% 0.11 0.13 0.05 21.4
' B- Varieties
Sakha 1 103 10.8 4,40 2021.2
Giza 3 10.2 10.7 416 2018 8
Giza 2 10.1 10.6 3.58
LSD at 0.05% n.s n.s 0.06 n.s
C- Insecticide treatments
Control . 10.3 3.96 19142
| Black pepper ) 10.7 4.04 2000.7
| Neem kernel . 10.9 4.07 2045.4
Malathion ) 11.1 412 20953
LSD 0.05% X 0.13 0.05

Table (3) showed that siorage period and insecticides treatments had an
obvious effect on seed composition (protein and casbohydrate). insect infestation
level and losses in seed dry weight. Seed protein was represented 28.7% of the
whole sced weight after 18 months compared to 26 9% at the beginning of
storage Doharey et al., (1983} concluded that green gram sced protein increascd
with increasing storage period and insect infestation with legume weevils.

Seed carbohydrale was represented 68.7% of the seed at the beginning of
storage in contrast with 64.9% afier 18 months. The difference in sced grotein

(%) after 18 and 0 months (control) was associated with an opposite difference in
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seed carbohydrate (%) which might be explained by increasing insect activity as
storage period increased. The insects in storage are feeding on carbohydrate
rather than other components of the seed and therefore the increase in insect
infestation as a companied with a decrease carbohydrate% and an incrcase in
weight losses of the seed. Seed of Giza 3 had higher protein content than those
Giza 2 and Sakha I varieties. As a result Sakha | and Giza 2 respectively had
higher carbohydrate % than Giza 3 Nevertheless. there were insignificant
differences between the three varieties in insect infestation and weight loss
percentage {Table 3). On the other hand ile mean effect of Malathion and plant-
derived insecticides and insect infestation level on protein and weight loss of the
seed was significant compared with untreated seed (control). But, there was
insignificant effect of various insect treatments on carbohydrate content of the
seed.

In conclusion. faba bean plants <icia faba L., can be sprayed with
malathion or ethanel extracts of Neem and Black Pepper to control legumes
weevil and sterage unti! 18 months without harmful effect on seed viability or
seedling vigor.

Table (3): Effects of storage eriod; insecticide treatments om protein,
carbohydraze, inscet infestation and weight seed loss of three
faba bean varieties (combined data in 2003/2004 and 2004/2005

Seasons),
l Treatment Protein + Carbohydrate |  Insect weisg‘;:;dloss
{ Y% | % i infestation % | "
A- Storage period/M
I 0 269 | 68.7 2.0 0.00
! 6 273 611 34 1.03
i 12 279 T 6as 71 T 328
18 287 64.9 92 HEET
I; LSDa005% | 05 | 28 04 | 02 |
i _ B- Varieties ’
| __Sakha { 269 655 56 2.26
[ Giza3 292 689 54 21|
E Giza 2 270 | 654 53 214 |
| LSDat00s% | 08 | 33 n.s ns |
l _C- Insecticide treatments r
| Control | 282 1659 72 335 |
| Black pepper 278 656 5.7 270 |
[ Neem kernel 275 | 672 48 148 |
| Malathion | 271 676 39 1 109 |
LSD at 0.05% 0.6 ns Ns 0.22 J
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