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ABSTRACT 
 

 Laboratory, greenhouse and field experiments were preformed to evaluate 
the antifungal activity of cobalt sulphate, salicylic acid, ethephone, dipotassium 
phosphate, ascorbic acid and neem oil at three concentrations for each against 
Sclerotinia sclerotiorum growth and sclerotial formation on PDA (Potato Dextrose 
Agar) and to verify its positive efficacy as defence activators (elicitors) in chickpea 
seedling and plants against damping-off and white stem rot disease. Also, efficacy of 
the five elicitors and neem oil in improving some growth parameters, protein, nitrogen, 
potassium and phosphorus contents of seed was determined. 
1-Neem oil (2.5, 5.0 or 7.5 ml L-1) and salicylic acid at higher concentration (7.5 mM) 

significantly reduced the fungal growth and number of sclerotial formation in vitro. 
Reduction was always increased by increasing concentration of neem oil.  

2-Soaking seeds in each one of the five elicitors or the neem oil tested, except 
ethephone, decreased seedling damping-off  pre- (in most cases) or post-
emergence and increased survivals. The most effective inducers, however, were 
cobalt sulphate (1 mg L-1), salicylic acid (7.5 mM), neem oil (5 ml L-1), dipotassium 
phosphate (5 mM) and ascorbic acid (10 mM). While, ethephone treatment was the 
least effective. In the field experiments, white stem rot disease incidence was 
significantly minimized with all tessted treatments tested in both seasons, except 
ethephone. The highest reduction in the disease incidence was recorded with neem 
oil, followed by dipotassium phosphate and cobalt sulphate. 

3- Giza 2 cv. was the highest susceptible to infection under greenhouse and field 
conditions. While, Giza195 and Giza 531 cvs. were the least.  

4- Results of the field experiments indicated that application of all treatments, except 
ethephone, resulted in a significant improve in crop parameters of chickpea 
cultivars compared with the untreated control. Dipotassium phosphate recorded the 
highest number of tillers, weight of seed yield per plant, number of capsules per 
plant, and seed yield / feddan. 

5- Giza 1 cultivar had the higher value of seed yield/fed. In the 1st season, whereas 
Giza195 cultivar in the 2nd season. 

6- Giza 195 seeds had the higher crude protein content in the 1st season, while Giza 
531 showed the higher protein content in the 2nd season. 

7- Giza1 seeds had the higher content in phosphorus and potassium in the two  
seasons.  

8- Ethephone exhibited the highest reduction in plant height, 100-seed weight, seed 
yield per feddan and N,P and K content in seeds.. 

9- Dipotassium phosphate and neem oil treatments were superior than the other in 
increasing values of seed yield/fed., nitrogen, protein, phosphorus,  potassium 
contents in Giza1, and Giza 195 cvs., while the lowest of them was detected in 
Giza2. 

Keywords: Chickpea cultivars - Sclerotinia sclerotiorum - stem rot - Inducers, 
Nitrogen, protein content,  Phosphorus and Potassium.  
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INTRODUCTION 
 

Scleortinia sclerotiorum (Lib.) de Bary is an important pathogen 
distributed ubiquitously, attacking over 360 species of plant comprising 64 
families (Purdy, 1979). Diseases caused by S. sclerotiorum, however, are 
difficult to control and may result in substantial yield losses ranged from 0-
100% (Purdy, 1979). This pathogen can stay alive in the soil for many years 
without its host due to formation of sclerotia (El-Morsy and Abou Zeid, 1997). 
In Egypt, chickpea is one of the major feed food legume crops which is 
attacked with white stem rot caused by S. sclerotiorum (Omar et al., 1992).  

Induced resistance in plants to fungal, bacteria and viral pathogens 
has been demonstrated after pretreatment with a number of physical, 
chemical and biotic agents (Tuzun et al., 1989). The use of chemical agents 
has been widely studied; salicylic acid against Phytophthora infestans of 
potato plants (Floryszek and Wieczorek, 1993); K2HPO4or K3PO4 treatments 
against powdery mildew of cucumber (Mosa, 1997), Cobalt seed treatment of 
water melon against Fusarium wilt under pot and field experiments (Aly et al., 
1993); ascorbic acid (10 mM) as seed soaking against damping-off of 
soybean (El-Blasy, 2006); neem oil as spray against gray mold of lentil 
(Rahhal et al., 2007). 
 In the challenge to fill the gap between production and consumption 
of protein, increasing productivity as well as cultivated area led to increasing 
the use of more chemical fertilizers (especially nitrogen and phosphorus), 
which are not only so expensive but also polluting agro ecosystems. 
Therefore, the current trend is to reduce the use of mineral fertilizers and 
keep high productivity in the meantime. Recently, some compounds as 
growth regulators were experimented on some crops and had remarkable 
responses in growth and yield. Glycolysis and tricarboxlic acid cycle as the 
main source of respiratory plant growth and all nutritional processes which 
reflect on plant growth and nutrient uptake are dependent on organic acids 
level in plant tissues (Givan, 1979). Ascorbic and salicylic have been 
synthesized in higher plant through glucose metabolism (Miernyk and 
Trelease, 1981 and Helsper et al., 1982). These acids are also considered as 
physiological relevant factor which may lead to the activity of some enzymes 
(Reibstein et al., 1986 , Nofal et al., 1990). Hammada and El-Hakimi (2000) 
found that salicylic acid was more effective on carbohydrate constituent. 
Nasef et al.(2004) reported that applied Co showed a significantly affect on all 
peanut plant growth yield parameters and N,P and K uptake by forage or 
seeds. Sallam (1997) represented that cobalt and ethephone; IAA and kinetin 
increased NPK and protein contents in wheat plants. Mengel & Kirkdy (1979) 
suggested that potassium phosphate as a complete soluble fertilizer was 
used to correct the deficiency of both P and K in soils suffered phosphate 
fixation or low availability. Also, many investigators observed that phosphatic 
fertilization induced significant increases in both seed and straw yields of 
lupin as well as seed protein and P contents. On the other hand, the 
phosphorus application did not markedly affect the protein and phosphorus 
contents (Hamissa and Mostafa , 1998; Bremer et al., 1989 and Abd El-Latef, 
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1996). Rahhal et al. (2007) found that neem oil increased chickpea seed yield 
and seed contents protein, phosphorus and potassium. 
 This investigation was planned to study the efficacy of  five different 
chemical inducers and neem oil on fungal growth in laboratory and incidence 
of white stem rot in chickpea seedlings and plants under greenhouse and 
field conditions and to evaluate their efficacy on seed yield and yield 
components. 
 

MATERIALS AND METHODS 
 

I. In vitro studies: 
               Efficacy of five elicitors namely; cobalt sulfate, salicylic acid, 
ethephone, K2HPO4 and ascorbic acid in addition to neem oil was determined 
on radial growth of S. sclerotiorum isolate on PDA (Potato Dextrose Agar) 
medium. The medium was amended with each elicitor just before 
solidification. The appropriate amount of each treatment, however, was 
prepared to mix in 50 ml medium in each flask to give concentrations of 0.5, 
1.0 and 2.0 mg L-1 of cobalt sulfate; 2.5, 5.0 and 7.5 mM of salicylic acid; 100, 
200 and 300 mg L- of ethephone; 5.0 , 7.5 and 10.0 mM of dipotassium 
phosphate or ascorbic acid and neem oil (2.5, 5.0 and 7.5 ml L-1.). Ten ml of 
each treated PDA medium was poured in each Petri dish. Then, they were 
inoculated with 5 mm discs of the fungal growth and incubated at 20 Cº. The 
fungal growth was measured when radial growth in control plates reached its 
maximum; also the number of sclerotia was recorded. 
II. In vivo studies:- 
              Seeds of chickpea varieties, Giza1, Giza2, Giza 195 and Giza 531. 
The were kindly obtained by legume Crop Dept., Field Crop Research 
Institute, ARC, Giza. 
Seed soaking: Seeds (200g) from each tested chickpea cultivars were 
soaked for 24 hrs.in 1L solution of cobalt sulfate ( 0.5, 1 or 2.0 mg L-1 ); 
salicylic acid (2.5, 5.0 or 7.5mM); ethephone (100, 200 or 300 mg L-1); 
dipotassium phosphate and ascorbic acid (5.0, 7.5 and 10.0 mM) and neem 
oil (2.5, 5.0 and 7.5 ml L-1) . 
Preparation of inoculum: The discs (5.0 mm diam.) of seven day old culture 
of S. sclerotiorum isolate were placed in bottles (500 ml) containing 
autoclaved sorghum grain-sand medium (75 gm sorghum grains + 25 gm 
clean sand + 100 ml sterilized water) and inculcated at 20 ºC  for 15 days. 
Pot experiment: This experiment was to assign the most effective 
concentration of each elicitors against plant damping off soil infestation was 
carried out by adding the inoculum of the fungus to the past containg the 
formalin-sterilized soil at the rate of 5% soil weight (w/w). Pots were watered 
every other day for one week before planting. The same amount of 
autoclaved sand sorghum mixture was added to the pots as a chek 
treatment. Five seeds of chickpea Giza1, Giza2, Giza195 and Giza531 
treated with the chemical inducers and neem oil were sown in pots (20 cm in 
diam) and four pots were used for each treatment. Seeds of untreated control 
were soaked in tap water for the same time period. Pre-, post-emergence 
damping-off and survival plants were recorded after 15, 45, and 75 days after 
planting (DAP). 
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Table(1): Chemical structures formula of the used elicitors and their 
concentratios  used the pot experiment              

Treatments 
Chemical 
structure 

Molecul
ar 

weight 
Concentrations 

Cobalt sulfate 
Salicylic acid 
Ethephon  
Dipotassium 
phosphate 
Ascorbic acid 
Neem oil  

CoSO4.7H2O 
C7H6O3 

  2-chloroethyl phosphonic 
acid 
K2HPO4 

C6H806 

Commercial oil 

281.1 
138.1 
144.5 
174.2 
176.1 

-- 

0.5, 1.0and 2.0 mg L-1 
2.5,5.0 and 7.5 mM 
100,200and300 mg L-1 
5.0,7.5and10.0 mM 
5.0, 7.5 and 10.0mM 
2.5,5.0 and 10.0 ml L-1 

 
Field experiments: 
                  Experiments were carried out at Etay El-Baroud Agrc. Res. 
Station, Behira, governorate  during the two successive seasons (2004/05 & 
2005/06) to evaluate the efficacy of five chemical inducers and neem oil 
effective at the most concentrations on controlling chickpea white stem rot 
disease under natural conditions and productivity of chickpea cultivars 
(Giza1, 2 ,195 & 531).  
Soil analysis: Soil samples were taken from the soil surface layer of the farm 
(0-30 cm depth) before planting for physical and chemical analyses according 
to Black (1965). The results of soil analysis are shown in Table (2). 
 
Table (2): Physical and chemical analysis of the field soil. 

Seasons 
Organic 
matter 

(%) 

CaCO3 

 
(%) 

Particle size distribution 
(%) Soil 

texture 

Available 
nutrients 
mg kg-1 

Coarse 
sand 

Fine 
sand 

Silt Clay N P K 

2004/05 1.32 3.84 11.30 9.50 39.00 40.20 Clayey 58 8 323 

2005/06 1.39 3.74 11.14 9.66 38.58 40.62 Clayey 73 5 255 

Soluble cations and anions( meq L-1) 

Seasons 

pH 
1:2.5 
soil: 

water 

EC, 
dS/m 
1:5 

soil: 
water 

Ca++ Mg++ Na+ K+ CO3
-- HCO3

- Cl- SO4
= 

2004/05 7.94 0.59 1.09 0.87 1.08 0.23 - 0.48 0.47 2.31 

2005/06 8.03 0.71 0.89 0.82 1.05 0.21 - 0.43 0.45 2.09 

 
Experimental design: The experimental layout was split plot design with 3 
replicates, where the varieties were allocated in the main plots and the 
treatments occupied sub plots. The area of each plot was 7.2 m2 consisting of 
4 ridges of 3 m in length and 0.60 m in between. 
Treatments:The used concentrations of the chemical inducers for the field 
trail were  cobalt sulphate 1 mg L-1; salicylic acid 7.5 mM; ethephone 300 mg 
L-1; neem oil 5.0 ml/L; K2HPO4 5.0 mM and ascorbic acid 10.0 mM were used 
in the field experiment. These concentration were found be the most effective 
from the pot experiment.  
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Seeds of chickpea cultivars were soaked in each solution of inducers 
and neem oil at the above mentioned  concentration for 24 hours and left for 
one day to dry before planting and then sowing in hill of 10 cm apart in two 
sides/ridge with two seeds/hill. Seeds of untreated control were soaked in tap 
water for the same period before planting. 
Fertilization: Primary additions of N, P and K fertilizers were practiced as soil 
application for all plots. Nitrogen was added at the rate of 15 kg N/fed. as 
ammonium sulphate (20.6% N) after 15 days from sowing. Phosphorus at 
rate of 30 kg P2O5/fed as superphosphate (15 %P2O5) and potassium at the 
rate of 24 kg K2O/fed. as potassium sulphate (48 % K2O) were added at 
sowing. 
Disease assessment: Disease incidence of stem rot was recorded 90 and 
120 days after sowing according to the method of Purdy (1979). 
Yield and yield component: At harvest, two ridges from each plot were 
taken at random and the following growth characters were recorded: plant 
height (cm), no. of branches/plant, weight of 100 seeds (g), capsule number / 
plant and seed yield ( kg/fed). 
Analysis of seeds: Composite seed samples were taken in order to be dried 
at 70 Cº and ground then 0.5 g was subjected to wet ashing. Aliquots were 
taken for N determinate using the micro-Kjeldahl method as described by 
A.O.A.C. (2000). The N content was multiplied by 6.25 to obtained protein 
percentage. Phosphorus was determined calorimetrically and potassium was 
estimated by flam photometer according to Jackson (1973). Data were also 
statistically analyzed according to Snedecor and Cochran (1981).   
 

RESULTS 
 
I- In vitro studies: 

Data in Table (3) show that the fungal linear growth was significantly 
reduced with only the high concentration (7.5 mM) of salicylic acid  and 7.5 ml 
L-1 of neem oil, among the five inducers tested. However, efficacy of neem oil 
was significantly higher than that of salicylic acid . Generally, the three 
concentrations of neem oil reduced the fungal linear growth significantly than 
the control or the other tested treatments. On the other hand, the high 
concentration of salicylic acid  and the three of ones of neem oil were the 
most effective treatments in reducing number of sclterotia/plate compared 
with the control, and the reduction was significant. 
II. In vivo studies: 
1- Greenhouse experiments:  
Data in Table (4) show that a significant decrease of pre-emergence 
damping-off below that of the control resulted when the seeds were soaked in 
cobalt sulphate (1.0 and 2.0 mg L-1; salicylic acid (5.0 and 7.5 mM); neem oil 
(2.5 , 5.0 and 7.5 ml L-1); K2HPO4 (5.0 and 7.5 mM) and ascorbic acid (10.0 
mM). Only, soaking in ethephone significantly increased percentage of pre-
emergence damping-off, than the control of Giza 1, Giza 195 and Giza 531. 
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Table (3): Effect of chemical inducers and neem oil at different 
concentrations on linear growth and number of the fungal 
sclerotia in vitro: 

Treatments Concentration Linear growth 
(cm) 

No. of 
sclerotia/plate 

Cobalt sulphate 
(CS) 
 
Salicylic acid 
(SA) 
 
Ethephone  
(Et) 
 
Neem oil 
(NO) 
 
K2HPO4 
(DKP) 
 
Ascorbic  
(AA) 
 
Control  

0.5 mg L-1 

1.0 mg L-1 
2.0 mg L-1 
2.5 mM 
5.0 mM 
7.5 mM 
100 mg L-1 
200 mg L-1 
300 mg L-1 
2.5 ml L-1 

5.0 ml L-1 

7.5 ml L-1 

5 mM 
7.5 mM 
10.0 mM 
5.mM 
7.5 mM 
10 mM 
0.0 

8.975 
8.900 
8.900 
8.950 
8.900 
4.775 
8.900 
8.925 
8.925 
7.025 
5.950 
2.875 
8.975 
8.950 
8.425 
9.000 
8.975 
8.925 
9.000 

45.500 
46.500 
45.250 
46.000 
45.750 
20.250 
45.250 
47.000 
45.000 
40.000 
25.000 
11.750 
47.750 
46.250 
46.000 
45.750 
44.750 
47.000 
46.75 

L.S.D. at 5% for: 
Elicittors (T) 
Concentration(C) 
                              C x T 

 
0.12 
0.19 
0.33 

 
1.03 
1.58 
2.73 

 
 A significant reduction in post-emergence damping-off was obtained 
when seeds were soaked in solution either of cobalt sulphate (0.5, 1.0 and 
2.0 mg L-1); salicylic acid (2.5, 5.0 and 7.5 mM), neem oil (2.5, 5.0 and 7.5 ml 
L-1); K2HPO4(5.0, 7.5 and 10.0 mM) and ascorbic acid (5.0, 7.5 and 10.0 mM) 
in case of  Giza1 cultivar. 

As for ethephone, it gave increase or equal percentage of post-
emergences, except in Giza 195 at 100 mg L-1 since it caused significant 
decrease compared with the control. Taking survival plants into 
consideration, the highest percentages were obtained from cobalt sulphate 
treatment (1.0 mg L-1); salicylic acid (7.5 mM); neem oil (5.0 ml L-1); K2HPO4 

(5.0 mM) and ascorbic acid at (10.0 mM) where the percentages were 
significantly higher than the control of four chickpea cultivars tested with no 
significant differences among them. So, these concentrations of the used 
inducers were applied in the field experiment. 
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2- Field experiment: 
2.1. White stem rot disease: 
 Chemical inducers ,i.e. CS , SA , Et , DKP , AA and NO at the 
concentrations  of 1 mg L-1 , 7.5 mM ,300 mg L-1 , 5 mg L-1, 10.0 mM and 5 m 
L-1 respectively were used in the field experiment since in the application in 
the pot experiment resulted in the highest percent of survival plants. Data in 
Table (5) showed that in the first season, dipotassium phosphate as seed 
soaking ranked as the most effective treatment  to control whit stem rot 
diseasefollowed by neem oil, cobalt sulphate and salicylic acid, respectively 
while cobalt sulphate, K2HPO4, salicylic acid and neem oil occupied the first 
four ranks in second season exhibiting effectiveness over the untreated 
control. These results confirm the role of K to increase the plant ability to 
resist Fungal and bacterial deseases. Ascorbic acid and ethephone, however, 
were the least effective chemical inducers in both  growing seasons. Data 
also show that mean percentages of stem rot on Giza1 and Giza2 plants 
were greater than the other cultivars tested, while Giza 531 exhibited less 
infection (%).(Table 5). 

In general, dipotassium phosphate and neem oil were the most 
effective treatments for all cultivars used followed by cobalt sulphate and 
salicylic acid, except  Giza 195 cultivar, while ethephone was less effective 
treatment in decreasing  disease incidence in all cases, showing that K 
nutrient had a predominating influence on resistance to white stem rot 
disease. 
2.2. Plant height: In most cases, the height of chickpea plant was decreased 
by all inducers and neem oil treatments as seed soaking treatments as 
compared with the control in the 1st season in case of all cultivars (Table, 6). 
On contrary, plant height was significantly higher with cobalt sulphate, 
K2HPO4 and ascorbic acid in the 2nd season over the control. Ethephone 
treatment in both seasons, however, gave the shortest plants among the 
other treatments.   
2.3. Number of tillers per plant:  All chemical inducers and neem oil (Table, 
6) gave significant increase in number of tillers over the control in both 
growing seasons. No significant differences were observed among the four 
cultivars tested. K2HPO4 and ascorbic acid were the best treatments in 
increasing number of tillers in both seasons, while cobalt sulphate treatment 
was the less effective if compared with the other treatments. 
2.4. Weight of 100 seeds (g): Data in Table (7) show that in the 1st season 
no significant differences between the treatments tested on weight of 100 
seeds in the 1st season. At the same time, there is no significant difference 
between cultivars in 100 g seeds weight. While, in the 2nd season, there is a 
significant difference between the substances tested in increasing seed 
index. Neem oil, ascorbic acid and salicylic acid were the most effective 
inducers, while ethephone was the least affective if compared with the 
control.  
2.5. Dry weight/plant: All chemical inducers and neem oil (Table,7) except 
ethephone treatment, significantly, increased dry weight per plant over the 
control. K2HPO4 followed by cobalt sulphate and ascorbic acid were effective 
treatments in increasing dry weight of chickpea plant.  
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        On the other hand, all treatments significantly increased dry weight of 
plant compared with the control. The most effective treatments was cobalt 
sulphate followed by ascorbic acid and salicylic acid. The worst treatment in 
this respect, however, was ethephone.  
2.6. Seed weight plant:  K2HPO4 treatment gave the highest seed weight 
among the tested treatments in two successive growing seasons (Table, 8). 
In the two experimental seasons, significant increases in seed weight for all 
treatments were recorded. Differences between Giza1 and G.195 were not 
significant in both trial seasons. 
2.7. Number of capsules/plant: All treatments (Table, 8) gave significant 
increases in number of capsules per plant, except ethephone, compared with 
the control in the two growing seasons. In these respect, seed soaking with 
K2HPO4 followed by neem oil were the most effective in increasing number of 
capsules over the other treatments. Whereas, ethephone treatment gave the 
least no. of capsules per plant and caused a significant decrease when 
compared with the control. On contrast, K2HPO4 treatment was the best in 
increasing no. of capsules per plant compared with the other treatments on 
the cultivars tested. 
2.8. Seed yield feddan (kg): Data presented in Table (9) show that all 
inducers and neem oil, except ethephone treatment, significantly increased 
seed yield of feddan over the untreated control in both seasons. However, 
K2HPO4 treatment was superior in increasing seed yield for all cultivars 
(Giza1, Giza 195, Giza 531 and Giza2) in both trial seasons, followed by 
neem oil that gave the highest seed yield of Giza 1 in 1st season and G.195 in 
the 2nd season. Ethephone was the least effective if compared with the other 
treatments on the tested cultivars, since it caused significant reduction in 
seed yield of the tested cultivars compared to the controls.  
2.9. Protein content and removal N,P and K by seeds: 
A. Nitrogen content: 
 Data in Table (10) indicate that nitrogen content has considerably 
varied in the tested cultivars in the produced seeds from the five inducers or 
neem oil. The seeds of Giza1 produced from K2HPO4 and neem oil 
treatments contained the highest seed nitrogen amount during the both 
seasons, meanwhile the lowest nitrogen amount was detected in Giza2. 
Ethephone treatment, however, exhibited the lowest amount of nitrogen in the 
all tested cultivar seeds in both seasons. 
B. Protein content: 
 The chickpea cultivars were significantly variable in their seed protein 
content (Table, 10). The highest seed protein was produced by Giza1 in 
second season. Meanwhile, the lowest protein content was detected in 
Giza2. In general, the higher protein content was recorded with K2HPO4 and 
neem oil treatments in all cultivar seeds. On contrary, the ethephone 
treatment exhibited the lowest protein amount.  
C. Phosphorus content: 
 Phosphorus content was higher in seeds of all chickpea cultivars 
treated with each of all chemical inducers and neem oil as seed soaking, 
except ethephone (Table, 11).  



J. Agric. Sci. Mansoura Univ., 34 (1), January, 2009 

 691 

8



Rahmou, A. A. et al. 

 692 

9



J. Agric. Sci. Mansoura Univ., 34 (1), January, 2009 

 693 

10



Rahmou, A. A. et al. 

 694 

11



J. Agric. Sci. Mansoura Univ., 34 (1), January, 2009 

 695 

          Phosphorus content was mostly significantly and higher in seeds 
treated with K2HPO4 or neem oil, followed by cobalt sulphate, salicylic acid 
and ascorbic acid in all cultivar seeds. Significant increases over the control 
were obtained with cobalt sulphate and salicylic acid treatments in seeds of 
Giza 2 and Giza 531. Also, significant increase over the control were 
obtained with ascorbic acid and salicylic acid treatments in seeds of Giza1. 
Salicylic acid treatment ,however, was the third superior treatment after 
K2HPO4 and neem oil treatments in seeds of Giza195. On the other hand, 
soaking seeds in ethephone for all chickpea cultivars tested caused a 
significant decrease in phosphorus content than the control treatment in the 
two seasons. 
D. Potassium content: 
 In general, the amount of potassium content was higher in seeds of 
all chickpea cultivars treated with each of chemical inducers and neem oil, 
except with ethephone(Table, 11). The highest amount of potassium content 
was detected in Giza1 using K2HPO4 and neem oil treatments in the second 
season, followed by Giza 195. The lowest amount was detected in Giza2 and 
the potassium amount in seeds of ethephone treatment was significantly 
lower than the other treatments and control. 
 

DISCUSSION 
 

Sclertinia sclerotiorum (Lib.) de Bary, the causal fungal organism of 
stem rot disease, is considered a serious disease that attacks legume crops, 
forage and vegetable in Egypt. The impact of the disease was increased 
notably during the last decade causing a remarkable yield losses (Omar et 
al., 1992 and Mazen 1995). 

S. sclerotiorum is among the most non specific omnivorous, and 
successful of plant pathogen. Plants susceptible to infection by this pathogen 
encompass 64 families, 225 genera and 361 species (Purdy, 1979). 
Moreover, this fungus is geographically cosmopolitan and has a broad 
ecological distribution including the four different chickpea cultivars which 
were evaluated under greenhouse and field conditions to infect  by  stem  rot  
disease.  Giza 2  cultivar , however , was the highly  infected  by S. 
sclerotiorum under greenhouse and field conditions, while Giza 531 was the 
least susceptible. These results are in agreement with the results obtained by 
El-Blasy (2006). 
 Significant reduction in the disease incidence was obtained as a 
result of resistance induced by soaking seeds of susceptible chickpea 
cultivars in one of the five elicitors tested. Data obtained here supports those 
previously mentioned by several authors ( Yurina et al., 1993). 

However, dipotassium phosphate was more effective in decreasing 
the disease incidence than the other elicitors used, either under soil 
contamination with the pathogen in greenhouse or with natural infection 
under field conditions. The obtained results coincide with Abd-El-Kareem 
(1998). 
  On the other hand, neem oil was found to be the second effective 
treatment after dispotassium phosphate as controlling stem rot disease. This 
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result is in complete agreement with the finding of Rahhal et al. (2007). 
Soaking seeds in cobalt sulphate suspension significantly reduced chickpea 
stem rot. In this respect different cobalt concentrations were previously used 
as an effective treatment in inducing resistance against numerous plant 
diseases (Sallam, 1997). 

Contrary to the result of Ibrahim (1993) and Abd El-Kareem,(1998), 
ethephone treatment exhibited increasing in damping-off and stem rot 
disease and decrease total seed yield and another growth parameters, this 
result is not agreement with Ibrahim,(1993) . This may be attributed to the low 
concentration. 

Under field conditions, the affirmable treatment except ethephone 
showed remarkable increase in crop parameters including number of tillers, 
seed yield/ plant, number of capsule/ plant and seed yield per feddan and 
weight of 100 seeds compared with untreated control. The increase in yield 
was not only due to the reduction in disease incidence, but also due to a 
positive effect of the treatments than themselves (Abd El-Kareem, 1998). In 
this respect, treatment with cobalt sulphate increased significantly most of 
yield component, seed yield, and protein content and removed N,P and K by 
seeds. It is thought to be a regulatory element affecting some plant process 
such as N-fixation and vitamin B12 accumulations (Ahmed and Evans, 1959). 
These results are in agreement with those obtained by Youssef et al.(2001) 
who attributed to the effect of Cobalt on increasing plant of studied elements 
to the Cobalt stimulating effect on growth, since Cobalt is involved in Cobalt-
enzyme and hence is essential for several enzymatic reaction. Nasef et al. 
(2004) showed that the growth, yield component and uptake of N, P, K of 
peanut increased significantly with increasing the applied Co for surface, 
foliar and coating application. 

Application of salicylic acid, neem oil and ascorbic acid increased 
significantly most of yield component, seed yield, and protein content and 
removed N,P and K. In this respect,  Genaidy et al.(1995) found good 
response in growth and yield of some main field crop plants as a result of 
foliar application of some organic acids such as ascorbic and citric. Also 
,Hammada and El-Hakimi, (2000) reported that the foliar application of 
salicylic acid was more effective on carbohydrate constituent. However, the 
promotive effect of ascorbic acid could be attributed to its effect on metabolic 
and physiological processes as well as increasing the organic acids exerted 
from the root into the soil, consequently increasing the solubility of most 
nutrients which slowly release into the rhizosphere zone where it may be 
utilized by the plant. These results are in harmony with those reported by 
Zahran (1993), Negm et al.(1996) and Nassar & Ismail (1999). Abd El-Magid 
et al.(2004) found that the application of salicylic acid gave significant 
increases of root and growth of sugar beat plants as compared to the control. 
As for N, P and K contents of seeds, Negm et al.(1996) stated that ascorbic 
acid had no significant effect on the content of protein, P and K in lentil 
seeds. In the respect of neem oil, Rahhal et al.(2007) found that neem oil 
increased yield component, seed yield, crude protein, phosphorus and 
potassium content for seed lentil. 
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The highest yield component, seed yield, protein and removal of N,P 
and K was recorded with dipotassium phosphate. It corrected directly P and K 
deficiencies and indirectly by the nutrition balance in plants. The present 
results are in agreement with those found by (Sparks, 1986) on foliate 
peanut, (Hassaballa et al., 1991) on citrus and (Hamida et al., 2000) on 
maize. Abou-Zeid et al.(2005) found that foliar application of KH2PO4 
increased fresh yield, dry yield and N,P and K uptake by clover plants. 
Regarding KH2PO4 foliation effect on increasing N content by plant. Sparks 
(1986) and Hassaballa et al.(1991) attributed that effect to correction of the 
nutritional balance in plant. The increases in P content by KH2PO4 are in 
agreement with the results obtained by Hassaballa et al.,(1991) and Hamdia 
et al.,(2000).  

Contrary to the result of ethephone treatment, it exhibited significant 
reduction in plant height, number of branches/plant, number of pods/plant, 
number of seeds per pod, weight of 100 seed, seed yield, protein and 
removal N,P and K in seeds. This result is similar to those found by Salem et 
al.(1994) on faba bean.      

The highest seed yield of Giza1 and Giza 195 might be due to its 
large seed size and at the same time, its larg vegetative growth reflected on 
synthesis and building metabolites and these two seasons caused the seed 
high levels from protein and nitrogen, phosphorus, potassium contents. Such 
variations in characters between cultivars might be reflected by the deficiency 
of the plant in building metabolites or might be ascribed to the gentical 
differences. Also, data show that there are significantly differences between 
the cultivars tested in plant growth and yield component. These results are in 
harmony with findings of Mokhtar (1993), Magawer (1990) Rahmou and 
Zidan (2006) on chickpea and Rahhal et al.,(2007) on lentil.    
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كاافحةة  كةةبا علةةق مر ةةا  بعةةا مركبابةةاك مرايكاويةة  ونيةةك مر ةةي  علةة   فاعليةة 
 ملابيا وتح يق م تاجي  مرحكص

  2م كاعيل عبد مرك ع  م كاعيل   و 2عل  ح يق مرشاعب، 1   بحكو هعادل عبد
 كصب -مرجينة-كبان مربحوث مرنبمعي  -عهد بحوث ملابمض  ومركياه ومربيئ ك 1
 كصب -مرجينة -كبان مربحوث مرنبمعي  -هد بحوث مكبما مر باككع 2

ثلاثة تركيزاا   فى نقع بذور الحمص ليةااجرى هذا البحث فى المعمل والصوبة والحقل لتقييم فع    
 ،(ملليمزززول 7.5-5.0-2.5(، حمزززل الاالازززيل   ليجرام/لتزززرلم.2-1-0.5بلززز   ومزززل ازززلكا  الك

ملليمزززول(، 10-7.5-5.0  الكوازززكا  ثنا يزززة البوتاازززيوم،(لتريجرام/لمل 300-200-100الاثيكزززول  
مزززل/لتر( نزز  نمزززو  7.5 -5.0 -2.5ملليمززول( وايززز  النززيم   10-7.5-5.0حمززل الاازززكورب   

النززامى ىلززى بي ززة الب ززا    Sclerotinia sclerotiorum روشززيا  للك ززر يوتكززويل الااكل
وىكززل الاززاى ىلززى البززا را  فززى  لمقاومززة مززرل مززو  البززا را   فاىيززة  وال كاززتروا كمنشزز ا

 2005 – 2004فى الحقل فزى موازمى  ولق  تم  اراىة البذور المعاملةبالحقل.  الصوبه والنباتا 
تم تق ير بعل صكا  النمو الخنرية والمحصولية وكذل  محتوى البذور مل و  2006 – 2005و 
، 2، جيزا  1جيزا  وهزى  حمزصوتيل والنيتروجيل والكواكور والبوتاايوم لاربعة أصناف مل الرالب

  531، جيا 195جيا 
 كان  النتا ج كمايلى 

( ملليمززول 7.5خكنز  معززاملتى ايز  النززيم  جميززع التركيزاا ( وحمززل الاالازيل   التركيززا  -1
النمو الك رى وكذل  ى   الااكليروشيا  فى المعمل بينما لزم يكزل لبزااى المعزاملا  أى تز ثير 

 .ى هذا المجالف
بالك ر الى خكزل  صناىيا فى تربة ملوثة ى اى مل هذه المعاملا  واراىتهاأ ى نقع البذور ف -2

ظهورهزا فزوى از ل التربزة  بعز معنوى للنابه الم وية لمرل مو  البا را  ابل ظهورها أو 
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تكواز   ولقز ىز ا المعاملزة بزالاثيكول ما كما أ ى الى ايا   النابة الم وية للنباتا  الحية المتبقيزة
 5ايز  النزيم  ، ملليمزول( 7.5(، حمل الاالازيل  ملليجرام/لتر1لكوبل   المعاملا  الكا  ا
/لتر( ىلزى لملليمو 10ملليمول(ثم حمل الااكوربي   5البوتاايوم   ثنا ية مل/لتر( ، فواكا 
 مل نابة النباتا  الحية الى تقليلالمعاملة بالاثيكول  ا   بينما 195، جيا 531الاصناف جيا 

 .المتبقية
،  195، جيزا 2، جيزا 1جيزا  وهزى  حقلية تم اختبزار اربعزة اصزناف مزل الحمزص ةتجربوفى  -3

البوتاايوم ثم  ثنا ية مل/لتر( يليها المعاملة بكواكا 5وأظهر  المعاملة باي  النيم   531جيا 
حااازية  2كزذل  أظهزر الصزنف جيزا  .وانحا فزى خكزل نازبة الاصزابةالكا  الكوبل  تكواا
 .اال الاصناف اابلية للاصابة بالمرل 531ف جيا الصن كالىالية للمرل بينما 

البوتاازيوم مزل أفنزل المعزاملا  فزى ايزا   ىز   الافزر  خزلال  ثنا يزة كان  المعاملة بكوازكا  -4
 فزى ايزا   وأىلزىاىلى محصول بزذر  للنبزا  فزى جميزع الاصزناف  كما انتج  انوا  التجربة

كانزز   ولقزز  .الززوال الجززاف للنبززا  ىزز   الكباززولا  للنبززا  ، محصززول البززذر  للكزز ال ، ايززا  
أفنزل المعزاملا  فزى ايزا   ىز   الكبازولا  ومحصزول البزذر   ثزانى المعاملة باي  النزيم مزل

  .للك ال
 195أىلى ايمة فى محصول البذر /ف ال فى الازنة الاولزى، وصزنف جيزا   1حقق صنف جيا  -5

 .فى الانة الثانية
 1ل فززى الازنة الاولزى بينمززا صزنف جيززا أىلزى ايمزة فززى نازبة البزروتي 195حقزق صزنف جيززا   -6

 فى الانة الثانية. 531 وجيا 
 .أىلى ايمة فى محتوى الكواكور والبوتاايوم فى موامى الاراىة 1حقق صنف جيا  -7
، البوتاازيوم فزى محتزوى البزروتيلأىلزى ايمزة  195وكزذل  صزنف جيزا   1اجل الصنف جيزا  -8

فوازكا  البوتاازيوم وايز  النزيم ىزل بقيزة والكواكور فى البذور نتيجة معاملة البزذور بكزل مزل 
 .2المعاملا  بينما كال محتوى هذه الموا  أال ما يمكل فى الصنف جيا 

أىلززى ايمززة فززى محصززول البذر /فزز ال ومحتززوى  195وكززذل  جيززا   1اززجل الصززنف جيززا   -9
 النيتروجيل والكواكور والبوتاايوم فى البذر .
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Table (6):  Effect  of  seed soaking of four chickpea cultivars in each of chemical inducers and neem oil on plant  
               height and number of tillers/plant under naturally infection by S.sclerotiorum in field ,at 120 days after  
               planting in 2004/2005& 2005/2006 seasons. 

 

 
 

Treatments 

Plant height (cm) No. of tillers/plant 

1st season 2nd season 1st season 2nd season 

G1 G2 G195 G 531 Mean G1 G2 G195 G 531 Mean G1 G2 G195 G 531 Mean G1 G2 G195 G 531 Mean 

Cobalt sulfate  
(1mg L-1) 

49.0 56.3 55.7 47.7 52.17 64.87 67.97 64.03 66.93 65.95 1.57 1.40 1.67 1.67 1.58 1.53 1.33 1.80 1.60 1.57 

Salicylic acid (7.5mM) 45.3 59.0 53.0 56.3 53.42 56.63 52.1 55.83 63.47 57.01 1.67 1.57 1.60 1.43 1.57 1.83 1.40 1.63 1.77 1.66 
Ethephone 
 (300 mg L-1) 

37.3 47.7 42.7 34.7 40.67 48.03 49.87 44.97 51.87 48.68 1.87 2.13 1.80 1.90 1.93 1.70 2.00 1.37 1.53 1.65 

Neem oil             
 (5 ml L-1) 

50.0 60.3 54.3 52.0 54.17 54.07 66.33 56.67 64.40 60.37 1.70 1.50 1.73 1.73 1.67 1.80 1.40 1.53 1.80 1.63 

K2HPO4                

(5 mM) 
46.0 49.7 53.0 58.0 51.67 72.20 66.87 67.00 61.87 66.98 2.00 1.90 1.83 1.83 1.89 1.77 1.90 1.67 1.60 1.73 

Ascorbic acid 
(10 mM) 

54.7 59.3 51.0 59.0 56.00 61.53 68.30 66.20 66.87 65.73 1.73 2.23 1.63 1.53 1.78 1.53 2.13 1.40 1.93 1.75 

Control  
(tap water) 

55.7 67.3 54.7 55.3 58.25 61.0 64.8 55.27 67.10 62.04 1.23 1.70 1.20 1.30 1.36 1.20 1.20 1.33 1.47 1.30 

Mean  48.3 57.1 52.05 51.86 - 59.76 62.32 58.57 63.21 - 1.68 1.78 1.64 1.63 - 1.62 1.62 1.53 1.67 - 
L.S.D. at 5%for: 
Treatments (T) 
Cultivar(C) 
C x T 

 
2.65 
3.72 

5.24 

 
2.13 
3.09 

4.26 

 
0.17 
N.S. 

0.35 

 
0.17 
N.S. 

0.35 
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Table (7):  Effect of seed soaking of four chickpea cultivars in each of chemical inducers and neem oil weight of  
                 100  seeds  (g)  and  dry  weight  of  plant  (g)  under  naturally  infection  by  S.sclerotiorum  in  field, 
                 at harvest in 2004/2005& 2005/2006 seasons. 

Treatments 

weight of 100 seeds (g) Dry weight /plant (g) 

1st season 2nd season 1st season 2nd season 

G1 G2 G195 G 531 Mean G1 G2 G195 G 531 Mean G1 G2 G195 G 531 Mean G1 G2 G195 G 531 Mean 

Cobalt sulfate (1 mg 
L-1) 

24.07 20.60 21.70 22.63 22.25 27.77 21.83 22.63 23.33 23.89 30.03 25.67 33.00 22.10 27.70 34.27 24.20 37.40 23.77 29.91 

Salicylic acid (7.5mM) 26.77 19.27 21.37 23.87 22.82 28.17 20.47 21.80 24.73 23.79 31.70 23.00 26.60 23.33 26.16 35.60 24.97 25.53 25.93 28.01 
Ethephone  
(300 mgL-1) 

26.00 18.83 18.13 21.13 21.02 25.43 18.33 18.37 20.83 20.74 17.30 13.60 12.60 14.27 14.44 17.47 16.40 11.60 14.83 15.08 

Neem oil   (5 ml L-1) 26.13 22.60 23.27 22.83 23.71 27.37 23.93 23.90 24.87 25.02 24.60 25.30 19.60 30.00 24.88 26.10 23.33 21.30 28.23 24.74 
K2HPO4     (5 mM) 27.63 20.60 21.60 23.30 23.28 28.47 20.90 21.87 23.37 23.65 24.30 25.00 38.60 26.00 28.48 22.30 28.07 35.47 24.73 27.64 

Ascorbic acid 
(10 mM) 

23.70 24.60 21.70 16.90 21.73 25.50 23.67 22.53 25.00 24.18 26.33 27.60 22.30 28.60 26.21 26.17 28.93 25.67 34.53 28.83 

Control  
(tap water) 

22.20 21.33 20.90 15.60 20.01 23.23 22.03 21.23 22.53 22.26 22.00 18.30 22.30 18.60 20.30 20.77 20.03 24.07 17.57 20.61 

Mean  25.21 21.11 21.24 20.90 -- 26.56 21.60 21.76 23.52 -- 25.18 22.64 25.00 23.27 -- 26.10 23.70 25.86 24.23 -- 

L.S.D. at 5% for: 
Treatments (T) 
Cultivar(C) 
C x T 

 
N.S. 
N.S. 
N.S. 

 
1.15 
0.84 
2.30 

 
1.49 
0.70 
2.98 

 
2.14 
1.27 
4.27 
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Table (8):   Effect  of  seed  soaking  of four chickpea cultivars in each of chemical inducers and neem oi on seeds  
                  weight/ plant (g) and  number of capsules/plant under naturally infection by S.sclerotiorum in field, at  
                  harvest in 2004/2005& 2005/2006 seasons. 

Treatments 

Seeds weight /plant (g) No. of capsules/plant 

1st season 2nd season 1st season 2nd season 

G1 G2 G195 G 531 Mean G1 G2 G195 G 531 Mean G1 G2 G195 G 531 Mean G1 G2 G195 G 531 Mean 

Cobalt sulfate  
(1 mg L-1) 

22.30 21.67 26.93 24.93 23.96 23.90 23.50 26.90 26.80 25.28 93.67 104.67 128.00 122.67 112.25 91.67 103.0 120.3 114.67 107.41 

Salicylicacid 
 (7.5mM) 

23.80 24.90 27.47 22.47 24.66 26.60 22.40 25.47 23.90 24.59 98.00 108.33 133.00 128.00 116.83 94.67 108.67 130.0 127.0 115.09 

Ethephone 
(300 mg L-1) 

20.70 15.83 12.27 17.93 16.68 14.47 15.90 11.70 19.97 15.51 68.00 80.00 61.33 101.00 77.58 62.67 76.67 58.3 93.0 72.66 

Neem oil     
 (5 ml L-1) 

28.83 23.10 28.20 22.43 25.64 30.27 23.60 30.60 27.80 28.07 125.67 128.67 139.00 143.00 134.09 120.67 124.0 132.0 137.7 128.59 

K2HPO4          

 (5 mM) 
33.30 28.20 31.57 26.03 29.78 30.87 24.07 33.20 30.60 29.69 136.67 138.33 146.00 147.00 142.00 127.67 134.3 141.3 144.3 136.89 

Ascorbic acid 
(10 mM) 

27.73 20.97 22.30 23.27 23.57 33.33 21.30 24.13 25.60 26.09 107.33 116.67 123.00 131.00 119.50 102.67 96.69 120.3 128.0 111.91 

Control  
(tap water) 

21.53 19.50 21.47 22.00 21.13 23.40 18.50 22.60 22.80 21.83 90.33 93.67 120.00 118.00 105.50 88.67 89.3 114.0 119.0 102.74 

Mean  25.46 22.02 24.32 22.72  26.12 21.32 24.94 25.35 - 102.81 110.05 121.48 127.24 -- 98.38 104.66 1116.62 123.38 - 
L.S.D. at 5% for: 

Treatments (T) 
Cultivar(C) 
C x T 

 

2.62 
1.79 
5.23 

 

2.43 
1.47 
4.87 

 

5.10 
3.88 
1019 

 

4.13 
2.70 
8.26 
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Table (9):  Effect  of  seed  soaking  of    four   chickpea   cultivars in each of chemical inducers and neem oil on  
                 seeds  yield  (kg/fed.)  under  naturally  infection  by  S.sclerotiorum  in  field  conditions at harvest in    
                 2004/2005& 2005/2006 seasons. 

 
Treatments 

Seeds yield (kg/feddan) 

1st season 2nd season 

G1 G2 G195 G 531 Mean G1 G2 G195 G 531 Mean 
Cobalt sulfate 

 (1 mg L-1) 
744.7 815.7 884.0 776.7 805.3 842.0 905.33 1045.33 890.67 920.83 

Salicylic acid  

(7.5mM) 
872.3 689.3 758.0 691.3 752.7 989.33 759.67 855.33 803.00 851.83 

Ethephone  
(300 mgL-1) 

373.7 376.3 364.0 466.0 395.0 330.33 368.00 315.37 507.00 380.17 

Neem oil    
 (5 ml L-1) 

1104.7 839.3 996.7 925.0 996.4 1098.33 952.0 1229.67 1100.00 1095.00 

K2HPO4    

 (5 mM) 
1280.3 1012.3 1290.0 1163.3 1186.5 1502.67 1221.0 1439.67 1263.00 1356.58 

Ascorbic acid 
(10 mM) 

828.7 725.0 750.0 703.3 751.8 841.67 810.33 837.67 820.66 827.58 

Control  
(tap water) 

719.70 585.0 766.3 671.7 685.7 815.67 575.67 742.00 787.33 730.17 

Mean  846.3 720.4 829.66 771.0 -- 917.14 798.86 923.57 881.67 -- 
L.S.D. at 5%:for: 
Treatments (T) 

Cultivar(C) 
C x T 

 
47.71 
41.88 
95.41 

 
71.20 
N.S. 

142.47 
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Table (10):  Effect of seed soaking of four chickpea cultivars in each of chemical inducers and neem oil on removal 
                  N and protein content (kg/fed.) under naturally infection by S.sclerotiorum in field ,at harvest in 2004/2005 
                  &  2005/2006 seasons. 

Treatments 

N  (kg/fed.) Protein (kg/fed.) 

1st season 2nd season 1st season 2nd season 

G1 G2 G195 G 531 Mean G1 G2 G195 G 531 Mean G1 G2 G195 G 531 Mean G1 G2 G195 G 531 Mean 

Cobalt sulfate 
 (1 mg L-1) 

31.28 39.15 38.90 34.95 36.1 35.26 43.46 46.00 40.08 41.20 195.85 244.70 243.98 216.69 225.3 220.61 272.51 258.2 250.28 250.4 

Salicylic acid 

(7.5mM) 

40.13 31.71 36.38 33.88 35.5 46.18 34.95 41.06 39.35 40.38 251.23 199.22 227.4 209.47 221.8 282.95 220.30 255.8 244.92 250.98 

Ethephone  
(300 mgL-1) 

15.32 12.80 16.02 19.57 15.9 14.54 12.52 13.88 21.29 15.55 103.13 79.03 100.46 122.56 101.3 90.18 78.02 86.72 133.34 97.06 

Neem oil             
(5 ml L-1) 

54.13 38.61 46.84 45.33 46.2 53.82 43.79 57.79 53.90 52.33 338.03 242.57 293.02 283.05 289.2 336.09 275.13 361.5 336.6 327.34 

K2HPO4               

 (5 mM) 

61.46 42.52 58.05 54.68 54.2 72.13 51.28 64.79 60.62 62.20 384.10 266.24 362.49 342.02 338.7 452.30 322.34 407.4 242.92 389.61 

Ascorbic acid 

(10 mM) 

28.17 30.45 34.50 33.76 31.72 33.67 34.03 38.53 38.57 36.20 206.32 190.68 215.63 208.89 318.0 211.26 213.93 242.09 242.92 227.55 

Control  
(tap water) 

31.67 22.23 32.19 30.90 29.30 35.89 22.00 31.16 37.01 31.52 198.63 138.06 201.55 194.11 183.1 223.49 137.8 193.6 229.11 196.02 

Mean  37.45 31.07 37.55 37.15 -- 41.64 34.58 41.89 41.55 -- 239.61 194.36 234.93 225.26 -- 259.55 217.15 257.82 259.08 -- 

L.S.D. at 5%for: 

Treatments (T) 
Cultivar(C) 
C x T 

 

2.14 
1.91 
4.28 

 

3.34 
3.34 
6.68 

 

14.00 
14.32 
28.65 

 

20.83 
20.56 
41.65 
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Table (11):   Effect of  seed soaking of four chickpea cultivars seeds in each of chemical inducers and neem oil on  
                    removal P and K (kg/fed.) under naturally infection by S.sclerotiorum in field , at harvest in 2004/2005&  
                    2005/2006 seasons 

Treatments 

P ( kg/fed) K (kg/fed) 

1st season 2nd season 1st season 2nd season 

G1 G2 G195 G 531 Mean G1 G2 G195 G 531 Mean G1 G2 G195 G 531 Mean G1 G2 G195 G 531 Mean 

Cobalt sulfate  
(1 mg L-1) 

2.89 3.83 4.15 3.01 3.47 3.28 4.30 5.02 3.48 4.02 11.63 10.28 11.67 12.59 11.54 14.40 12.09 14.12 14.33 13.73 

Salicylic acid 

(7.5mM) 

3.82 3.47 2.84 3.03 3.29 4.32 3.88 3.26 3.40 3.71 13.61 10.34 10.46 9.96 11.09 16.92 11.97 12.20 11.81 13.22 

Ethephone  
(300 mg L-1) 

1.40 1.77 1.83 1.74 1.69 1.24 1.74 1.60 1.92 1.62 5.39 6.09 7.83 6.71 6.50 5.25 6.24 5.45 7.08 6.00 

Neem oil             (5 
ml L-1) 

4.84 3.94 4.68 4.26 4.43 4.86 4.52 5.80 5.14 5.08 17.67 11.09 13.76 12.50 13.64 18.78 13.28 17.90 15.64 16.41 

K2HPO4             

   (5 mM) 
5.61 3.92 5.01 4.70 4.81 6.64 4.76 5.64 5.08 5.53 17.67 14.58 17.81 17.45 16.88 23.00 18.49 21.12 20.09 20.69 

Ascorbic acid 

(10 mM) 

3.89 3.93 3.14 2.63 3.16 3.92 3.38 3.52 3.04 3.46 11.94 10.44 10.35 10.98 10.93 13.38 12.27 12.44 12.68 12.75 

Control  
(tap water) 

2.61 2.12 2.47 2.51 2.43 2.98 2.14 2.42 2.92 2.61 12.53 7.73 8.04 9.27 9.39 15.42 8.25 8.46 11.34 10.86 

Mean  3.58 3.15 3.45 3.13 -- 3.89 3.53 3.89 3.57 -- 12.86 10.08 11.42 11.35 -- 15.31 11.79 13.10 13.28 -- 

L.S.D. at 5%for: 

Treatments (T) 
Cultivar(C) 
C x T 

 

0.15 
0.14 
0.30 

 

1.58 
1.16 
3.14 

 

0.84 
0.51 
0.87 

 

0.68 
0.84 
1.62 
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Table (5):   Effect of  seed soaking of four chickpea cultivars in each of chemical inducers and neem oil on white  
                 stem rot disease incidenc (%) under naturally infection by S.sclerotiorum in field, at 90 and 120 days of  
                  planting in 2004/2005& 2005/2006 seasons. 

 
Treatments 

Mean % of rot stem disease incidence( 1st season ) 

Giza 1 Giza 2 Giza 195 Giza 531 

90 days 120 days Mean 90 days 120 days Mean 90 days 120 days Mean 90 days 120 days Mean 

Cobalt sulfate(1mg L-1) 6.2 7.9 7.05 6.1 8.2 7.15 5.8 7.9 6.85 5.3 6.8 6.05 
Salicylic acid (7.5mM) 6.9 7.9 7.40 7.3 9.2 8.25 5.4 7.6 6.50 5.4 6.9 6.15 
Ethephone (300 mg L-1) 8.5 12.7 10.60 8.4 13.5 10.95 8.1 12.8 10.45 6.8 9.8 8.30 
Neem oil (5 ml L-1) 5.2 7.1 6.15 5.4 7.4 6.40 5.1 6.4 5.75 5.1 5.9 5.50 
K2HPO4(5 mM) 3.9 6.7 5.30 4.8 6.8 5.80 3.8 6.3 5.05 3.5 4.7 4.10 
Ascorbic acid(10 mM) 7.5 8.2 7.85 7.7 9.4 8.55 4.8 7.5 6.12 5.0 7.8 6.40 
Control  9.1 13.9 11.50 9.5 15.7 12.60 8.8 12.9 10.85 7.6 9.7 8.65 
Mean  6.76 9.2 - 7.03 10.03 -- 5.97 8.77 -- 5.53 7.37 -- 
L.S.D. at 5%for: 
Treatments (T) 
Period(P) 
P x T 

 
1.48 
1.10 
2.10 

 
1.36 
1.48 
1.93 

 
1.34 
1.33 
N.S. 

 
0.96 
0.95 
N.S. 

 
Treatments 

Mean % of rot stem disease incidence (2nd season ) 

Giza 1 Giza 2 Giza 195 Giza 531 

90 days 120 days Mean 90 days 120 days Mean 90 days 120 days Mean 90 days 120 days Mean 

Cobalt sulfate(1mg L-1) 5.9 7.5 6.70 6.2 9.2 7.70 5.3 7.5 6.40 5.0 5.8 5.40 
Salicylic acid (7.5mM) 6.5 9.1 7.80 7.2 10.7 8.95 6.1 8.9 7.50 5.8 6.3 6.05 
Ethephone (300 mgL-1) 9.1 12.7 10.65 11.2 15.7 13.45 9.2 10.1 9.65 7.3 9.4 8.35 
Neem oil (5 ml L-1) 7.3 8.6 7.95 7.5 12.7 10.10 7.2 9.4 8.30 6.2 6.8 6.50 
K2HPO4(5 mM) 6.3 8.7 7.50 7.7 11.2 9.45 6.5 8.1 7.30 5.3 5.8 5.55 
Ascorbic acid(10 mM) 8.2 10.6 9.40 9.9 14.1 12.00 7.2 8.8 8.00 6.9 7.3 7.10 
Control  10.9 15.7 13.30 12.1 17.3 14.70 9.8 12.4 11.10 8.4 10.6 9.50 
Mean  7.74 10.41 -- 8.83 12.99 -- 7.33 9.31 -- 6.41 7.43 -- 
L.S.D. at 5% for: 
Treatments (T) 
Period (P) 
P x T  

 
1.59 
1.26 
N.S. 

 
1.63 
0.60 
N.S. 

 
1.36 
1.42 
N.S. 

 
0.78 
0.53 
N.S. 
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Table (4):    Effect   of   seed   soaking   of four chickpea cultivars in each of chemical inducers and neem oil on pre- 
                   -emergence damping-off incidence and survival plants (%) under artificially infection by S. sclerotiorum in  
                   greenhouse experiment. 

 
Treatment 

 
Concentration 

Giza 1 Giza 2 Giza 195 Giza 531 

Pre- 
% 

Post - 
% 

Survivals 
% 

Pre- 
% 

Post- 
% 

Survivals 
% 

Pre- 
% 

Post- 
% 

Survivals 
% 

Pre- 
% 

Post- 
% 

Survivals 
% 

 
Cobalt sulfate 

0.5 mgL-1 
1.0 mgL-1 
2.0 mgL-1 

30 
20 
20 

15 
10 
20 

55 
70 
60 

40 
15 
25 

15 
15 
10 

45 
70 
65 

20 
10 
15 

15 
15 
20 

65 
75 
65 

20 
10 
20 

15 
10 
20 

65 
80 
60 

 
Salicylic acid 

2.5mM 
5.0mM 
7.5mM 

30 
15 
15 

20 
20 
15 

50 
65 
70 

35 
25 
20 

15 
10 
10 

50 
65 
70 

20 
15 
20 

25 
20 
10 

55 
65 
70 

25 
15 
20 

25 
20 
5 

50 
65 
75 

 
Ethephone 

100 mgL-1 
200 mgL-1 
300 mgL-1 

35 
35 
35 

25 
30 
25 

40 
35 
40 

40 
30 
40 

25 
30 
15 

35 
40 
45 

30 
35 
30 

20 
25 
25 

50 
40 
45 

30 
30 
30 

30 
20 
20 

40 
50 
50 

 
Neem oil 

2.5 ml L-1 
5.0 ml L-1 
7.5 ml L-1 

20 
15 
25 

15 
15 
15 

65 
70 
60 

25 
15 
25 

15 
15 
20 

60 
70 
55 

25 
10 
25 

20 
15 
20 

55 
75 
55 

15 
20 
20 

25 
5 
25 

60 
75 
55 

K2HPO4 5.0mM 
7.5mM 
10.0mM 

30 
30 
25 

10 
20 
10 

70 
50 
65 

20 
35 
25 

10 
15 
25 

70 
50 
50 

15 
25 
30 

15 
25 
10 

70 
50 
60 

15 
25 
25 

10 
15 
25 

75 
60 
50 

Ascorbic acid 5.0 mM 
7.5 mM 
10.0 mM 

30 
30 
20 

15 
5 
10 

55 
65 
70 

40 
25 
20 

20 
20 
10 

40 
55 
70 

20 
20 
15 

25 
20 
15 

55 
60 
70 

25 
25 
15 

20 
20 
15 

55 
55 
70 

Control 30 25 45 40 30 30 25 25 50 20 10 70 

L.S.D. for: 
Treatment (T) 
Period (P) 
T xP 
Concentration ( C) 
P x C 
T x C 
T x P x C 

 
N.S. 
1.53 
4.05 
N.S. 
2.65 
N.S. 
7.02 

 
N.S. 
2.12 
5.61 
N.S. 
3.67 
N.S. 
9.71 

 
N.S. 
1.82 
4.81 
N.S. 
3.15 
N.S. 
8.34 

 
N.S. 
1.56 
4.12 
N.S. 
2.69 
N.S. 
7.13 
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