
J. Agric. Sci. Mansoura Univ., 27(5): 3347 - 3369, 2002 

EFFICACY OF COWPEA SEED TREATMENT WITH SOME 
BIOLOGICAL AND CHEMICAL MATERIALS AS WELL AS 
STORAGE PERIOD ON SEED INFESTATION WITH " 
Callosobruchus maculatus " AND SEED VIABILITY 
EL-Shamma,H.A. and S.A. Doss 
*  Vegetable crop Dept. Hort. Inst. Agric.,Res. center, Dokki – Giza 
** Plant Protection Res. Inst. Agric. Res. center, Dokki – Giza  
 

ABSTRACT 
 Cowpea seeds ( Vigna unguiculata L.) were treated with twelve seed 
treatments and nine storage periods at room temperature to study the effect of these 
treatments on seed infestation with "Callosobruchus maculatus" and seed viability 

starting from October till June in two seasons of (1998/1999) and (1999/2000). 
 Results revealed that the lowest infestation were resulted from treating seeds 
with 50ºC temperature and malathion powder compared with the untreated seeds. 
 Moreover, sulpher, 50ºC temperature and zanzalaght leaves powder 
increased germination percentage. However, calcium carbonate increased seedling 
length. As for storage periods it was found that storing seeds for one month showed 
the maximum seedling length and seed viability were gradually decreased as the 
storage periods increased. 
 Obtained results indicated that cowpea seeds treated with sulphur powder, 
50ºC temperature, malathion, neem dry seeds wooden ash, black pepper powder and 
calcium carbonate and storage at one month till four months maximum at least of long 
period storage conditions. Seed viability was gradually decreased as the storage 
periods increased. 

 

INTRODUCTION 

 
 Cowpea (Vigna unguiculata) mature seed is one of the most 
important vegetable crops in Egypt. Storage conditions are considered the 
most an important factors, which affect seed longevity. 
 Temperature, humidity type of packages and mixing seeds with 
insecticides during storage period are very important to keep cowpea seeds 
free from Callosobruchus maculatus insect infestation. This subject was 
studied by many investigators. Natural and chemical products such as neem 
leave or seed powder, neem oil, malathion, powder of black pepper seed, 
urea wooden ash, sulphur powder and fenugreek straw were mixed-before 
storage to protect seeds against insects. 
 Many researches were carried out on grains, rice, maize, pea, beans 
and cowpea to protect them during storage from pests infestation by 
Callosobruchus maculatus after treated seeds with neem such as Das 
(1986), Hongo and Karel (1986) and Gupto et al. (1988),  observed that 
treated cowpea seeds with extracts of neem seed and neem leaves show 
less damage and a significantly lower incidence of the pests than untreated 
lots. As well as neem oils was very effective at 5 till 10 ml/kg. seed against 
insect pests, without detrimental effect on germination. Besides, Shehata  et 
al. ( 1984) reported that when faba bean were mixed before storage with 
sand, wood ash and containers were lined with fenugreek straw, infestations 
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were controlled by the mixture treatments. In addition black pepper which 
may have an important role on protection during storage from pests 
infestation by this insects (C. maculatus). Seeds treated with black pepper 
has been studied by many investigators (Su. Hcf, 1984)  on wheat and 
(Juneja and Patel, 1994 and Ivbijaro and Agbaje, 1986) on cowpea. They 
found that seeds mixed with a powder black pepper at different concentration 
against (Callosobruchus analis) infestation and caused significantly higher 
mortality of (Callosobruchus maculatus) adults within 48 h than when using a 
powder of Capsicum annum or Capsicum frutesens were used. On the other 
hand, none of the treatments adversely affected germination of cowpea 
seeds. 
 Concerning the effect of  malathion at several concentration and 
storage periods  with seeds treated on seed infestation by (Callosobruchus 
maculatus), numerous workers  (Hunje et al., 1990 and Usha et al., 1990) 
working on cowpea seeds; Bhuiyah et al. (1995) on maize seeds and Sinha 
and Singh (1998) on wheat seeds. They mention that malathion was effective 
in preventing the emergence of adults and C.chinesis from seeds of green 
gram and very effective in protecting seeds against sitophilus zeanais for 6 till 
g monthes under storage conditions and did not affect seed viability. 
 On the other hand, Aykroyd (1969) found that deteriorate % was 
rapidly taken place when exposed to high temperatures, moisture, and insect 
infestation. Losses and changes in nutritive value are related to conditions of 
storage. Also he reported that raw whole soybeans in sealed tins stored at 
room temperature for 404 days showed little deterioration in protein value. 
Del Rosorico et al. (1981) stated that protein content varied from 19.96 to 
24.4% of the dry matter on cowpea. While, Satya (1981) screened 24 
varieties of cowpea seeds to find out the relative susceptibility to 
(Callosobruchus maculatus) and the results showed that it is not the 
morphological characters of seeds, seed volume and color of  seeds, but the 
nutritional value of seed which governs the mechanism of resistance in 
cowpea to the attack of the pest. Further, the varieties with high protein 
contents for storage purpose should be well protected from the attack of 
C.Maculatus as there is fewer of more damage to the grain. 
 The effect of seed storage period, has been studied by many 
investigators. For instance Crocker and Barton (1957) reported that the 
proteins of such seed and seed meals became less soluble and broke down, 
showing an increase in amino acids at 30ºF and 76ºF for various periods. The 
change was more rapid in open than insealed storage, for meals than for 
intact seeds and at 76ºF than at 30ºF. Abu-Shakra (1969) stored various 
vegetable seeds under natural environmental conditions. The germination 
capacity of all seeds decreased more rapidly after 3 years. It exhibited only 
50% germination or less. Ader (1978) stored lettuce and carrot pelleted seed 
at room temperature (18-22ºC) or at 10Cº in different bags. He observed no 
loss in germination capacity and a very little reduction in the percentage of 
seed producting seedlings, when seeds of either species were stored at 10ºC 
in airtight –glass Jars for up to 7 years. Selvara (1988) stored seeds of 
(Solanum melongena L.) for up to 24 months in different types of containers 
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at ambient temperature. Seed germination and vigor index were generally 
acceptable up to 18 months, but declined rapidly thereafter, up to 18 months. 
 Hence, the present work was conducted to study the effect of various 
natural materials as well as chemical products and storage period on infested 
seed and viability of cowpea seeds under storage conditions. 
 

MATERIALS AND METHODS 
 
 The study was carried out in two seasons i.e. (1998/1999) and 
(1999/2000) at the laboratory of seed technology Research Department to 
study the effect of seed treatments with some biological and chemical 
materials as well as temperature and storage periods of seeds on seed 
infestation and seed viability. The materials were used  
   1 - Black pepper seed powder.     2 - pod hot red capsicum.  
   3 - Sulphur powder.                   4 - Malathion powder.  
   5 – Urea.        6 - Calcium carbonate.   
   7 - Wooden ash powder.      8 - Neem dry leaves powder. 
   9 - Zanzalaght seed powder.      10- Seeds treated at 50ºC     
                                                             temperature for five min..   
11- Zanzalaght leaves powder.     12- untreated seed (control). 
 
 Twelve treatments and nine months of storage periods were 
examined in addition date of tested treatments started from October 
(1998/1999) and (1999/2000) seasons. The concentration of materials was 
1% of seed weight. The variety used was cream 7 cowpea seeds. Treated 
seeds were packed in cloth bags and stored for nine months at the room 
temperature ranged from (18 to 35ºC) and relative humidity ranged from 60-
75%. The stored seeds were tested every month for the two seasons of the 
experiment (1998/1999) and (1999/2000) seasons.  

Experimental design was split plot design with Four replicates where 
the period of storage was assigned in the main-plot and seed treatments in 
sub-plot.  
 Representative sample of 500 gram were taken at random from each 
treatment for recording the following measurements:   

1- Seed infestation percentage.  
2- Seed weight loss percentage. 
3- Seed protein content percentage that was determined as follows: 

dry cowpea seeds were grained in a ground mill. A sample of 0.2 grams 
was taken to determine the total nitrogen (N), using the semi-micro 
kieldahl method as described by Miller and Ahoghorn (1945) and Howk 
et al. (1947).  
       The total protein was estimated by multiplying the nitrogen percent  
      by 6.25.  

4- Seed Viability  
  4-a- Germinability  

Germination test experiment was applied on mature extracted seeds 
was taken from pods. One hundred seeds was taken at randomly to test seed 
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viability. The germination test of seed took was lasting for 15 days in the 
incubator with optimum temperature of 25ºC. The following data were 
recorded. 
4-a-1. Germination percentage according to the equation. 
   Number of germinated seed  

 X 100  
  Initial number of seeds 

4-a-2. Germination rate: was determined according to the equation reported 
by (Cleland, 1957) as follows: 

  d1, n1, + d2n2+…….dx nx   
GR =      = days 

Germination percentage 
Were: n1, n2, n3, and nx = number of seeds germinated in the first, second, third 
and x counting. 
 d1, d2, d3, and dx,  = number of days after planting up to the first, second, third 
and x counting. 
4-a-3. Emergency rate index (ERI): according to the equation reported by   
          Bartlett (1937) as follows:  
  n1+  ( n1 + n2 ) + ( n1 + n2+ n3 ) +…….nx 
ERI =  
   c (n1 + n2+ …….nx ) 
Were:  n1, n2, n3, …….nx = number of germinated seeds at first, second,  

 third and x counting.  
 c = number of counts. 

 

 4-b- Seedling performance:  
    At 15 days after germination the following measures were under taken. 
4-b-1. The length of each of hepocotyle (cm.). 
4-b-2. The length of each of misocotyle (cm.). 
4-b-3. Seedling length (cm.). 
   Statistical analysis was carried out by using factorial methods 
according to Snedecor and Cochran (1967). 
 

RESULTS AND DISCUSSION 
 

1- Seed infestation percentage:  
Data in Table (1) and Fig (1) indicate the existence of significant 

differences in this character among seed treatments. 
 In this respect the highest mean values were obtained from untreated 
seeds in both two seasons. Significant differences were found between the 
untreated seeds and treating seeds with 50ºC temperature, malathion, neem, 
wooden ash, zanzalaght seeds and sulphur. This treatment gave lower 
values of infestation compared with the control treatment. In this respect the 
lowest mean value of infestation were obtained from treated seeds with 50ºC 
temperature. This may be due to the favorable effect of temperature in 
preventing seed infestation. These results are in agreement with those 
reported by Das (1986) Hongo and Karel (1986) working with neem powder 
on pea and bean seeds and Bhuiyah et al. (1995) working with malathion 
powder on maize seeds. 
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  On the other hand the differences in seed infestation were not 
significant when seed were treated with calcium carbonate, black pepper, 
zanzalaght leaves and urea compared with the untreated seed. 
 Concerning the effect of storage periods on seed infestation. Data in 
Table (1) and Fig (2) showed significant differences between treatments. In 
this respect the lowest percentage of infestation was detected by storage 
seeds for one month. Similar finding was reported by Aykroyd (1969) on 
soybeans. The infestation increased gradually by increasing storage periods. 
 As for the interaction between seed treatments and storage periods. 
Data in Table (1) and Fig (1and2) revealed significant differences among 
treatments. In this respect the lowest infestation were found by treating seeds 
with temperature and storage for one month. 
 

2- Weight loss percentage: 
Data in Table (2) indicate the weight seed loss as affected by seed  

treatment and storage periods. As for the effect of seed treatment on seed 
weight loss the highest values were obtained from treating seed with 
temperature in both two seasons. Similar result was obtained by Aykroyd 
(1969) he found that high storage temperatures have some direct effect on 
thiamine content in dry beans when stored since beans seeds at 24Cº for a 
year lost more thiamine than beans stored at 4.5ºC, but the losses were small 
in either case. In addition, this could be attributed to the effect of temperature 
in increasing the loss of seed moisture. However, untreated  
seeds showed high weight loss without significant difference between it and 
treating seeds with temperature. While lowest mean values of seed losses 
were obtained by neem powder for both two seasons. 
 Concerning, the effect of storage periods on weight losses of seeds. 
The lowest seed loss was found when seeds were stored for one month while 
the highest values were obtained from stored for 9 months for both seasons. 
The increase of seed weight losses due to longer storage period may be 
attributed to breakdown of seed content by respiration and seed infestation 
with insect. Similar results were obtained by (Aykroyd, 1969).  
 As for the interaction between seed treatment and storage periods on 
seed weight losses. Data in Table (2) revealed that the highest weight losses 
were obtained when the seeds were treated with temperature and stored for 
9 months. 
 

3- Seed protein contents percentage: 
Data in Table (3) indicate the seed protein contents as affected by  

seed treatments and storage periods. It was found that there were 
insignificant differences among various treatments in this character due to 
seed treatments. 
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 Concerning the effect of storage periods. Data in Table (3) showed 
that the differences among treatments in protein content were not 
pronounced. The opposite results obtained by Crocker and Barton (1953) 
reported that the proteins of such cowpea seed and seed meals became less 
soluble and broke down. The change was more rapid in open than insealed 
storage, for meals than for intact seed, and at 76ºF than at 30Fº. Moreover, 
Del Rosorico et al. (1981) stated that protein content varied from 19.96 to 
24.4% from the dry matter. Besides, Satya (1981) screened 24 varieties of 
cowpea seeds to find out the relative susceptibility to Callosobruchus 
maculatus, and the results showed that it is not the morphological characters 
of seeds, seed volume and color of seed, but the nutritional value of seed 
which governs the mechanism of resistance in cowpea to the attack of the 
pest. Further, the varieties with high protein contents for storage purpose 
should be well protected from the attack of C. maculatus as there is fear of 
more damage to the grain. 
 As for the interaction between seed treatments and storage periods. 
Data indicate insignificant differences in this character. 
 

4- Seed Viability  
4-a- Germinability  
4-a-1. Germination percentage:  
 Data presented in Table (4) and Fig (3) indicate the effect of treating 
seeds with natural and chemical materials as well as temperature, The 
results showed significant difference between the treated seeds and the 
untreated control. The most effective treatments were detected from treating 
seeds with sulpher, zanzalaght leaves powder and 50ºC temperature without 
significant differences among them. The highest value of germination 
percentage was obtained by sulphur in both two seasons. This could be 
attributed to the influence of sulphur in inhibiting the infestation with the insect 
and protecting seeds during germination against fungal infection. Similar 
results were obtained by (Aykroyd, 1969) with bean seed treating by 
temperature. 
 As for the effect of seed storage periods on germination percentage 
presented in table (4) and Fig (4). It could be noticed that the highest value of 
this character was noticed when seeds were stored for one month in both 
seasons. The germination percentage significantly decreased as the seed 
storage period increased. Similar results were reported by Abu-Shakra (1969) 
on different. vegetable seeds and Selvara (1988) on eggplant seeds.  
 Concerning, the effect of interaction between seed treatments and 
seed storage periods. It was found that there were significant differences 
among treatments. The highest values in this character were obtained from 
treating seeds with sulphur when stored to one month in both seasons. This 
high percentage of germination could be attributed to the favorable effect of 
sulphur in controlling the insect and short storage period of seeds which 
resulted in low infestation with the insect Table (1)    
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4-a-2. Germination rate in days: 
 Data presented in Table (5) and Fig (5) showed significant 
differences in germination rate as affected by seed treatments and storage 
periods. 
 Concerning, the effect of seed treatments on this character. Data 
indicate that the highest values were obtained when seeds were treated with 
wooden ashes followed by black pepper powder without significant 
differences between them. This could be attributed to the high seed viability 
in both treatments. Similar results were reported on cowpea treated with 
pepper powder by several investigators such as SU. Hcf (1984), Ivbijaro and 
Agbaja (1986) and Juneja and Patel (1994). However, on field crops Hunje et 
al. (1990) and Usha et al. (1990),Bhuiyah et al. (1995) on maize grains and 
Sinha and Singh (1998) on wheat grains treated with malathion and Gupta et 
al. (1988) on wheat grains treated with neem powder and Shehata et al. 
(1984) on faba bean seeds treated with sand and wood ash. They observed 
that seed treatment with this materials gave a good protection while 
germination was not effected.  
 In this connection the highest values were obtained when seeds were 
stored for one month. These values were decreased gradually as the storage 
periods increased with significant differences. These results presented in 
Table (5) and Fig (6) clearly showed that the germination rate was evidently 
affected with different seed storage period.  
 Concerning the interaction between seed treatments and storage 
periods. Data showed significant differences. The highest values were 
obtained by treating seeds with wooden ashes when stored to one month. 
Similar results were observed from treating seeds with black pepper without 
significant differences between this treatment and that of wooden ashes.  
 
4-a-3. Emergency rate index: 
 Data presented in Table (6) showed the effect of seed treatments 
and storage periods on this character.  
 It could be noticed that various seed treatments had no significant 
effect on this character.  
 Concerning, the effect of storage periods on these character 
significant differences was observed among periods. The highest values were 
detected from storing seeds to one month. These values gradually decreased 
by increasing storage periods. This could be due to the bad effect of storage 
periods on seed viability.  
 As for the interaction between seed treatment and storage periods 
the differences were not significant. 
 
4-b- Seedling performance: 
4-b-1. Hepocotyl length (cm.) 
 Data in Table (7) showed no significant differences in this character 
due to seed treatment. 

 Concerning the effect of storage periods on this 
character the highest values were recorded when 
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seeds were stored for one month. These results are 
partially in line with those reported by Ader (1978) on 
lettuce and carrot seeds. 
 As for the interaction between seed treatments and storage periods 
the differences were not significant. The highest mean values of this 
character were obtained from the untreated seeds (control) when stored for 
one month.  
4-b-2. Misocotyl length (cm.) 
 Data presented in Table (8) indicate significant differences among 
seed treatment. The highest values were detected from treating seeds with  
calcium carbonate and wooden ash without significant differences between 
them. Shehata et al. (1984) reported that when beans were roasted before 
storage admixed with sand, wood ash and containers were lined with 
fenugreek straw, infestations were controlled by the admixture treatments.  
 As for the effect of storage periods in this character, the best results 
were observed when seeds were stored for one month. The mean values of 
this character decreased gradually as the storage periods increased. Ader 
(1978) worked on lettuce and carrot found that storage period affected on 
seedling growth.  
 Concerning the interaction between seed treatments and storage 
periods on this character significant differences were observed. The highest 
values were detected from treating seeds with calcium carbonate when seeds 
were stored for one month. 
4-b-3. Seedling length (cm.) 
 Data in Table (9) indicate the existence of significant differences 
among seed treatments in this character. In this connection the highest 
seedling length was detected when seeds were treated with calcium 
carbonate. This may be due to the favorable effect of this treatment in 
supplying the seedling with calcium necessary for cell wall formation.  
 Data in Table (9) also show significant differences in this character 
due to storage periods. The highest value was detected when seeds were 
stored for one month and gradually decreased as the storage periods 
increased. Similar results were found by Ader (1978) on lettuce and carrot 
seeds.  
 Concerning, the interaction between seed treatments and storage 
periods. Data also indicate that the highest mean value was observed when 
seeds treated with calcium carbonate and stored for one month. 
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لو أأوعورتأأمتعا ت أأى  ع  أأ عتأأير معاملا أأوع أألومعا  و  أألع أأ ملعا اأأوالعا   و أأوعوا   ا
عتسو سعا  لومعو  و تهلع  نفسلءعا  و  لع

عصفوتع ىا علوسع**ع-هلن عا فونسعا شالعع*ع

عج ىتعام ىعا   وثعا ىما  وعع–*عععامهلع  وثعا  سلت  عأقسلمع  وثعا  ضمع ل لق ع
عج ىتعام ىعا   وثعا ىما  وعع–**عامهلع  وثعوقل وعا ن لتلتع ل لق ع

للوبيا بأثنى عشر معاملة بمواد مختلفة وخزنتت تعتأ هشتفر دتج دررتة  ترارف ال ردتة عوملت بذور ا 
 /98وعتمج   لدراعة تأثير هذه المعاملات على تعويس البذرف و يويتفا نتيرة الإصابة بخنفعتا  اللوبيتا ختلا  م

1999   ، )99/ 2000.) 
عوقلعأوض تعا نتلئجعالع  يع:

 50املة البذور بدررة  رارف هق  نعبة من التعويس ت ص  عليفا بمعع º  م وكذلك معاملة 
 البذور بمع وق الملاثيون وذلك بالمقارنة بالبذور ال ير معاملة.      

   علاوف على ذلك هدت المعاملة بمع وق الكبريت ومع وق هوراق الزنزلخت هلج زيادف 
   البادرف.نعبة الإنبات. كما هدت المعاملة بكربونات الكالعيوم هلج زيادف طو      

   كذلك كان لتخزين  البذور خلا  شفر وا د ال صو  على هعلى نمو للبادرف وهعلى  يوية 
 للبذور والتج تق  تدريرياً بزيادف دترف التخزين.      

م  50ºولقد هوض ت النتائج المت ص  عليفا إن معاملة البتذور بمعت وق الكبريتت ودررتة ال ترارف   
ب ذور النتتيم ورمتتاد الفتترن ومعتت وق الفلفتت  وكربونتتات الكالعتتيوم كانتتت هنعتتومعتت وق الملاثيتتون ومعتت وق بتت

ويتة هشفر على هكثر  د ت ت ظروف التخزين. وتقت   ي 4المعاملات من خلا  التخزين لمدف شفر وا د  تى 
 البذور تدريرياً بزيادف دترف التخزين.
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