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ABSTRACT 

 
       Two field experiments were carried out in a private farm at El-Quntra Shark east 
Suez Canal, Egypt during the two successive summer seasons of 2011 and 2012. 
Both experiments were conducted to study the influence of spraying on soil surface of 
Silicon i.e. 0, 50, 100 and 150 ppm and boron i.e. 0, 25, 50 and 100 ppm with or 
without compost on soil fertility and yield, yield components, oil %, protein, proline, 
chlorophyll content as well as nutritive status of peanut plants grown on sandy saline 
soil. The soil is irrigated with Sprinkler from El-Salam canal water (Nile water mixed 
with agriculture drainage water 1:1). The cultivar of seeds peanut was Gregory. Plant 
samples were taken at maturity stage to estimate the yield and the chemical 
composition of seeds. The results showed significant increase in all studied 
parameters of peanut as compared with the treatment of without compost in both 
seasons. The highest values of yield and yield components were obtained from plants 
received foliar spraying with 150 ppm Si and 100 ppm B alone or with compost. Also 
different rates of Si and B increased significantly the concentration of N, P, K, Si, Zn 
and B in seeds of peanut in both seasons as compared without compost treatments. 
The highest values of N, P, K, Si, Zn and B concentrations in seeds of peanut plants 
were obtained by using (150 ppm of Si and 100 ppm of B combined with compost in 
both seasons. The highest values of oil (%), protein (%) and chlorophyll contents in 
peanut seeds in both of seasons were attained when the highest level of Si (150 ppm) 
and B (100 ppm) alone or combinated with compost. addition as foliar application. The 
different rates of Si and B led to decreases of proline in both seasons as compared 
with control. The highest values of proline in both seasons were obtained by using 
foliar spraying with the low rates of Si or B, under high soil salinity. Soil salinity (EC) 
was decrease when soil treated with compost combined with highest rates of Si 150 
ppm and B 100 ppm. Soil pH decreased with increasing Si and B combined with 
compost .The highest values of N, P, K, Si, B and Zn were obtained from soil 
receiving foliar spraying with 150 ppm Si and 100 ppm B alone or with compost. 
    It could be concluded that foliar spray Si and boron at (100 and 150 ppm Si) and 
(50 and100 ppm B) in combination with compost led to improve soil fertility, enhanced 
plant growth and peanut yield and its components. 
Keyword: Silicon, Boron, Peanut yield and quality, sandy saline soil. 
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INTRODUCTION 
 

       Soil salinity decreases crop yield through increasing osmotic stress on 
the plant. Under saline conditions, nutrient imbalance, reduces nutrient 

uptake including K
+
, and ion toxicity are resulted because of high Na

+ 
and Cl

- 

concentrations (Miransari and Smith, 2007). 
    Total cultivated area in Egypt is approximately 3.15 million hectare 
(hectare = 2.385 Feddan); comprised of 2.35 million hectare of old fertile soil 
and 0.8 million hectare of new reclaimed soil. Egypt has a rapid population 
growth rate, expected to reach about 85 million inhabitants by the year 2025, 
Hafez (2005).  
      The Sandy Soil which represents is 340000 feddans in east Suez Canal, 
(South El-Qantara and Bir El Abd) 205000 feddan. The area was planned to 
be irrigated by spraying and it was planed to be cultivated by 37% field crops, 
22% animals food, 15% fruits crops, 14% vegetable crops, 6% olives crops 
and 6% oil crops. Salinity is one of the most important abiotic stresses, 
limiting crop production in arid and semi-arid regions, where soil salt content 
is naturally high and precipitation can be insufficient for leaching (Zhao et al., 
2007). 
       Silicon (Si) is considered a beneficial element for higher plants because 
of both direct and indirect positive effects on growth, (Ma and Takahashi, 
2002). Increasing Si availability in the soil is usually accompanied by 
increasing Si content in the plant (Korndorfer and Lepsch, 2001). Silicon can 
also increase the physiological availability of zinc (Zn) in leaf tissue 
(Marschner et al., 1990). Tavakkol et al. (2011) found that the silicon uptake 
by peanut increased by 130% at 200 kg Si ha−1 and 240% at 800 kg Si ha−1 
over no Si application. Also , P auptake by plant increased up to 120 % due 
to Si application. Biglary et al (2011) showed that chlorophyll content was 
increased with the application of silicon compared to the control and drought 
treatments. Wang and Galletta (1998) concluded that foliar spray with 
potassium silicate increased plant growth of straw berry. Hashemi et al., 
(2010) reported that salinity decreased plant growth parameters such as 
tissue fresh and dry weights. These decreases were accompanied by 
increasing lignin contents, Na+ ion accumulation, and also increasing lipid 
per oxidation and decreasing chlorophyll contents in plants. Silicon nutrition, 
however, enhanced plant growth parameters and led to the prevention of 
lignin and the Na+ accumulation in shoots, reduced levels of lipid per 
oxidation in the roots and higher levels of chlorophyll. Pandey and Yadav 
(1999) reported that spraying silicon increased grain yield/plant of wheat. 
They referred that to an increase in plant water status, chlorophyll content, 
biological yield and harvest index, coupled with reduced values of water 
potential, increase in dry matter accumulation, dry matter production rate, leaf 
area/plant at the flowering stage, productive tillers, grains and grain 
yield/main spike and per plant and transpiration rate coupled with a decrease 
in stomata conductance. Abou-Baker et al., (2011) reported that silica have a 
good adsorption capacity and decrease P leaching by 40-70%. Silicon 
addition may improve nutritional balance under saline soil conditions, thereby 
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a better growth performance and consequence yield production was 
obtained.  Hanafy et al., (2008) showed that silicon play an important role in 
improving P nutrition. In field experiment, silicon significantly increased N, P 
and K concentrations in shoots as well as in grains. 
     Boron (B) is an essential nutrient for normal growth of higher plants and its 
availability in soil and irrigation water is an important determinant of 
agricultural production (Saleem et al., 2011).  Noor et al (1997) found that the 
importance of application of boron led to increasing peanut yield. The pH is 
the most important factor affecting B adsorption in soils, with increasing soil 
solution pH, B fixation also increases and maximum adsorption is near pH 8 
to 9, further increase in solution pH decreases the adsorption. Boron 
adsorption surfaces in the soil are oxides, clay minerals, calcium carbonate 
and organic matter (Goldberg and Chuming 2007). Nasef et al (2006) 
reported that spraying with the two different levels of B (100 and 200 ppm) 
significantly increased of peanut , weight of 100 seeds, pods yield, yield of 
seeds in both season as compared with the control. On the other hand foliar 
spray with different levels of B, i.e. 100, 200 and 300 ppm significantly 
increased the uptake of N, P, K, Fe, Mn and B by straw and seeds of peanut 
plants grown for two successive seasons as compared with the control 
treatment (sprayed with tap water). Khalifa (2005) found that foliar spraying of 
B treatments improved the nutritive status of peanut plant content of Mn, Zn 
and B where they increased as compared with non treated plants in two 
successive seasons. Rifaat et al (2004) who stated that the highest values of 
oil and protein contents in peanut plants were obtained with the foliar addition 
of B at the highest concentration of 300 ppm B.  
       The aim of present study was to investigate the effect of silicon and 
Boron spraying combined with or without compost on some chemical soil 
properties and productivity and quality of peanut crop under sandy saline soil. 

 
MATERIALS AND METHODS 

 
         Two field experiments were carried out in a sandy saline soil of private 
farm at El-Quntara Shark east Suez Canal, Egypt, during two successive 
seasons of summer, 2011 and 2012. Spraying of silicon on soil surface was 
from potassium silicate at rates 0, 50, 100 and 150 ppm and boron was from 
boric acid at rates 0, 25, 50 and 100 ppm. The application was alone or in 
combination with compost to study their effect on soil fertility and peanut 
productivity and quality under sandy saline soil. Some chemical and physical 
analyses of the experimental soil are shown in Table (1).  

The soils irrigated with sprinkler from El-Salam canal (Nile water 
mixed with Agriculture drainage water 1:1). The experimental design was a 
randomized complete block (RCB), treatments being replicated 3 times. The 
peanut variety was Gregory (Arachis hypogaea L) which obtained from Crop 
Institute to Agriculture Research Center, Giza, Egypt. The area of each 
experimental unit (plot) was 5 X 10 m which divided into rows with 50 cm. All 
farming processes were carried out before planting. Also, the experiment soil 
was divided into two parts; the First part was treated with compost at a rate of 
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5 tons per fadden while the second part without compost. Compost was 
plowed 25 days before peanut planting. The compost analyses were done 
according to the standard methods as described by Brunner and Wasmer 
(1978), compost alalysis source shown in Table (2).   
 
Table (1): Some physical and chemical properties of the studied soil. 

 Particle size distribution
Textural 

Class 
O.M 
(%) 

CaCO3 
(%) Coarse 

sand (%) 

Fine 
sand 
( %) 

Silt 
(%) 

Clay 
(%) 

9.70 81.24 3.99 5.07 Sandy 0.52 3.29 

pH (1:2:5) 
EC 
(dS/m) 

Cations  (meq/l) Anions  (meq/l) 
Ca++ Mg++ Na+ K+ HCO-

3 Cl- SO--
4 

8.04 6.89 8.37 14.45 45.27 0.81 4.91 37.00 26.99 
Available 

Macronutrients (mg/kg) 
Available 

Micronutrients  (mg/kg) 
N P K B Si Zn 
32 2.59 185 0.79 15.89 0.79 

 
Table (2): Chemical analysis of compost.  

Moisture 
content % 

EC 
dSm-1 
(1:10) 

pH 
1:2.5 

C C/N O.M 
N P K Fe Mn Zn Cu 

Available  
Macronutrients 

Available 
Micronutrients 

(%) (mgkg-1) 
27 4.21 7.5 26 13.9 35 1.87 0.86 1.57 235 93 132 40 

 
     Super phosphate (15.5 % P2O5) was applied at rate of 100 kg fed-1 during 
tillage soil. Urea (46 % N) was applied as N fertilizer at rate of 30 kg N fed-1 
on two equal doses after 21 and 45 days from planting. Potassium sulphate 
(48 % K2O) was applied at rate of 75 kg K2O fed-1 on two equal doses after 
21 and 45 days from sowing.  
      For soil analysis, the soil  surface (0- 30 cm) sample was collected, air – 
dried , passed through a 2 mm sieve and mixed thoroughly  according to 
Piper (1950). Calcium carbonate was determined using a Calcimeter and 
calculated as CaCO3 %. Organic matter was measured as described by 
Jackson, (1976) .Total soluble salts were determined in the saturated soil 
paste extract according to Jackson, (1976). The pH was measured using a 
pH meter in soil suspension (1: 2.5) soil water (Richards, 1954).  Soluble 
cations and anions were determined in soil paste extract according to Black 
(1965). Available nitrogen was measured according to the modified Kjeldahal 
method by Black, (1965). Available phosphorous was extracted by 0.5 N 
sodium bicarbonate and determined colorimetrically according to Olsen s' 
method (Jackson, 1976).  The available K was determined using the flame 
photometer according to Soltan pour and Schwab (1977). Available 
micronutrients were extracted using ammonium bicarbonate + (DTPA) and 
determined using Inductively Coupued Plasma (ICP) Spectrometry model 
400, as described by SoltanPour (1985).  
       Sowing was carried out in 10th of May 2011 and 15th of May 2012. At 
harvesting stage (150 days for Gregory cultivar), the plants of the other three 
replicates were harvested. Each fresh plant sample was separated into pods. 
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Pods were air-dried and oven dried at 70Co for 48  hrs. Number of branches 
per plant, pods (kg fed-1), seeds (g plant-1 and kg fed-1) and weight of 100 
seed (g) were estimated.  Portions of the oven-dried seeds were ground and 
kept in plastic bags for chemical analysis. A 0.5 g of each oven dried plant 
sample was digested using H2SO-

4, HCIO4 mixture according to the method 
described by Chapman and Pratt( 1961). The plant content of N, P, K, Si , B 
and Zn were determined in plant digestion using the methods described by 
Jackson (1976)  and Cottenie et al.(1982) and Page et al. (1982) Oil seed 
content was determined using Soxhlet method  according to A.O.A.C. (1990) 
. Protein percentage of seeds was calculated by multiplying the nitrogen 
percentage by the factor 6.25.  Photosynthetic pigments (Chlorophyll (a, b) 
was estimated in fresh leaves as described by Witham et al.(1971). proline 
content was estimated according to the methods described by Bates  et al., 
(1973).  
       The obtained data were statistically analyzed using the COSTAT 
program and L.S.D. test at the probability levels of 5% according to Gomez 
and Gomez (1984). 
 

RESULT AND DISCUSSION 
 

Soil pH 
       Effect of potassium silicate (source of silicon) and boric acid (source of 
B) on soil pH was positive under the saline soil conditions. Data in Table (3) 
show that the soil pH decrease slightly with increasing rates of Si or B 
sprayed alone or combined with compost. It was also found that soil pH tend 
to decrease slightly due to the application of compost. The soils of all the 
experimental plots were characterized by slight to moderate alkaline 
conditions, where the pH value was around 8.04 – 7.95. These findings are in 
agreement with those reported by Wahdan et al. (1999). Data present in 
Table (3) showed that soil pH tends to decrease slightly throughout the two 
season with increasing the Si and B level combined with compost; hence 
values of pH soil were ranged between 8.04 to 8.00 in the first season and 
8.03 to 7.99 in second seasons without compost, while the soil pH values 
were ranged between 8.03 to 7.97 in the first season and 8.02 to 7.95 in the 
second seasons as with compost. These results are in agreement with those 
obtained by (Miyake and Takahashi 1983) where they found that the silicate 
fertilizer applications led to decrease soil pH. Raven, (1980) reported that 
boric acid is a very weak acid in aqueous solution: its activity as an acid 
appears to be related to OH acceptance by the B(OH)3 rather than to H+ 
donation according to the following reaction:    
B(OH)3  + 2H2O--------->B(OH)4+ H3O+ (pKa9:25). Thus, in neutral or slightly 
acid soils, commonly occurring in plant growth environments, B exists mainly 
as undissociated boric acid.  Claudio, et al (2007) found that the pH 
increment depends on the soil and the Compost characteristics as well as on 
the dose and time of application. Increasing the period between compost 
application and the plantation to 30 days resulted in low soil pH values. 
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Soil salinity (EC). 
      Soil salinity package of the chosen experimental plot units, effect of Si or 
B spraying with or without compost on soil salinity is given in Table (3) which 
revealed that silicon and boron combined with compost showed a significant 
positive effect on EC the sandy saline soil in the second season. The data 
obtained show that the studied experimental plots are generally 
characterized, from the salinity point of view, by the characters found in the 
semi-arid regions. These characters include the accumulation of salts in 
surface zone of the soil, mainly due to the higher evaporation process under 
the dry and hot climate.  Application of   50 ppm Si and B 25 ppm without 
compost gave the highest soil EC respectively. However the dose of (150 
ppm Si and 100 ppm B) alone or combined with compost gave the lowest 
value of soil salinity 5.25 and 5.54 dSm-1 for Si and B without compost, while 
the B or Si with compost were EC values 4.30 and 4.76 dSm-1, respectively. 
Positive effect of increasing Si dose on EC soil may be to role of Si in 
development soil. Treatments were effective in decreasing soil salinity since 
the EC values ranged between 4.52 and 5.86 dsm-1 at end of the 1st season, 
with a significant differences as a result of adding compost, spraying (i.e. 
silicon or boron) and the rates of application; where salinity decreased at a 
greater rate as a result of adding compost and silicon at 150-ppm. Clear from 
the results that the addition of silicon at a rate 150-ppm more effective than 
boron in reducing soil EC.  .These findings are in agreement with those 
reported by Nasef et al (2009) they found that physical properties (hydraulic 
conductivity, bulk density and total porosity) of salt affected soil greatly 
improved with compost applied. Applied compost was reduced electrical 
conductivity (EC) and exchangeable sodium (ESP) by over 80%. Sawas et al 
(2009) reported that the application of 1mM Si was inhibitory effect of salinity 
and lower Na and Cl. Matichenkov  and Bocharnikova, (2001) found that the 
Si substances optimize soil fertility through improved water, physical and 
chemical soil properties . 
Available macro and micronutrients  in soil after zea maize harvest . 
      Data in Table (3) indicate that the applied compost as well as foliar 
application of Si and B increased available N, P and K contents in soil as 
compared with treatments of without compost. Generally it is clear from the 
results in Table (3) that the soils treated with compost as well as foliar 
application Si and B contained the relatively higher values of available N, P 
and K than soil untreated with compost. This result reflects to more 
enrichment in organic materials. Concerning the obtained results showed the 
available of N, P and K increased with increasing rate of the Si and B with 
was added foliarls in combination with compost. The highest values of N, P 
and K in soil were obtained by using the treatment 100 ppm B and 150 ppm 
Si combined with compost than other treatments .These results are in 
agreement with Nasef et al (2009) they suggested that applied compost 
resulted in reduction of soil pH as various acids (amino acids, such as glycine 
and cystein as well as humic acid) or acid forming compounds and active 
microorganisms were released from the addition of organic materials led to 
increase of available nutrients in saline soil.  These results are agreement 
with Abou-Baker et al (2011) they suggested that application of silicate can 
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increase the quantity of mobile phosphates in the soil. Silica fertilizers also 
have a good adsorption capacity and decrease P leaching by 40-70%. 
Matichenkov, and Kosobrukhov, (2004) indicated that the silicon (Si) is the 
second most abundant element of the earth surface. Soil treatment with 
biogeochemically active Si substances optimizes soil fertility through 
improved water, physical and chemical soil properties and maintenance of 
nutrients in soil. 
Effect of foliar application of Si and B at different rates alone or 
combined with compost on some micronutrients in soil study. 
      Compost has important role in improving soil fertility. Results in Table (3) 
showed that compost and foliar application of Si or B had pronounced 
increases in soil available microelement contents (Si, B and Zn). These 
achieved as a result of the application of compost combined with Si and B 
fertilizer levels during both seasons under peanut cropping. This is more 
related to the residual of organic compounds that are directly composed after 
different biochemical and chemical changes, which led to the release of more 
available microelements. The effect of foliar Si and B alone or combination 
with compost were positive significant available Si , B and Zn in soil. The 
highest values were increase with increasing levels of Si and B alone or 
combined compost. On the other hand, the effect of compost and Si or B on 
B and Zn available in soil were significant in first seasons but were not 
significant in second seasons. The significant of Si content in soil was 
affected by foliar application of B or Si rates combined with compost. Boron 
availability in soil may also be influenced by soil pH. In general, B becomes 
more available to plants with decreasing pH. These results are agreement by 
Farshid, (2011) who showed that soil acidity (pH) influences the availability of 
Zn more than any other factor, with lower Zn solubility as the pH increases. 
Macronutrient contents in seeds of peanut. 
     Effect of foliar application with Si and B on macronutrients content in seed 
peanut presented in Table (4).  Shown that foliar application with different 
rates of Si (50, 100 and 150 ppm) and B (25, 50 and 100 ppm) were 
increased positive the concentrations of N, P and K. the highest values of N, 
P and K concentration in seed peanut plant were with increasing rates of 
foliar application Si or B combined with compost than the other treatment. On 
the other hand, there were no significantly differences in N, P and K 
concentrations in seeds for second seasons. The relative increase in mean 
values of N, P and K concentrations in seeds of  peanut plant were 1.47 % in 
first and 2.70 % in second seasons for N ; 8.18 % in first seasons and 26.47 
% in second season for P and 1.97 % in first season and 1.20 % for K as 
affected with foliar application Si rates with compost that without compost , 
respectively. Concerning the relative increase of mean values of N, P and K 
as affected by B rates with compost than without compost were 3.98 % in first 
season and 3.32 % in second season for N ; 15. 55 % in first season and 
14.28 % in second season for P and 7.20 % in first season and 6.67 % in 
second season for K concentration in seeds peanut plant, respectively. These 
results are agreement by Abou Baker et al. (2011) indicated that the silica 
fertilizers also have a good adsorption capacity and decrease P leaching by 
40-70%.  Nasef et al (2006) Found that foliar spray with different levels of B, 
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i.e. 100, 200 and 300 ppm significantly increased the uptake of N, P and K by 
straw and seeds of peanut plants grown for two successive seasons as 
compared with control treatment. Silicon can directly or indirectly affect other 
elements absorption in plants. Gharib and Hanafy (2005) noted that, silicon 
foliar applications enhanced N and K concentrations in pea shoots. 
Berthelsen et al., (1999) showed that silicon is playing an important role in 
improving P nutrition. Silicon significantly increased N, P and K 
concentrations in shoots as well as in grains. 
Micronutrients concentrations in seeds of peanut plants. 
      Effect of foliar application with Si and B combined with or without compost 
positive effect on concentration of Si, B and Zn in seeds peanut plant. Results 
in Table (4) show that foliar application with Si rates (50, 100 and 150 ppm) 
alone or combined with compost was significantly increased Si, B and Zn in 
seeds of peanut plant in both seasons, compared with control un treated. The 
highest values of Si, B and Zn concentrations in seeds in both seasons were 
obtained by using foliar spraying with 150 ppm Si and 100 ppm B alone or 
with compost compared with other treatments, respectively. Corresponding 
relative increases as mean values of B, Si and Zn concentration in seeds 
peanut plant as affected by foliar application of Si at different rates combined 
with compost were 6.22 % in first season and 5.70 % in second season for B 
; 7.64 % in first season 7.50 % in second for Si and 7.20 % in first season 
and 4.13% in second season for Zn, compared with treatments without 
compost respectively These results are agreement with Korndorfer and 
Lepsch, (2001 ) and Tavakkol et al. (2011).  On the other hand the relative 
increases as mean values of B, Si and Zn concentration in seeds peanut 
plant as affected by foliar application of B different rates combined with 
compost were 2.42 % in first season 11.45 % in second season for B ; 0.68 
% in first season and 2.64 in second season for Si and 24.42 % in first 
season and 22.90 % in second season for Zn compared treatments without 
compost respectively.  These results are in agreement by Helmy and shaban 
(2007) showed that addition of potassium and the foliar spraying with Zn or B and 
their combinations significantly increased B- uptake by hay and seeds. The 
greatest Zn uptake by seeds and hay was occurred with the K application in 
combination with Zn + B. Jiang et al. (1995) who stated that the concentration 
of B in groundnut plants increased with increasing B fertilizer rate. Shaaban 
et al (2004) found that boron foliar application leads to significant increase in 
both concentration and uptake of K and Zn in cotton. Ahmed et al (2008) 
reported that boron foliar application increased uptake and concentration of 
nutrients in wheat leaves. 
Effect of the adedd treatments on protein (%) and oil (%) in seeds of 
peanut plants. 
       Data presented in Table (4) show that effect of Si and B foliar application 
on protein (%) content in seeds peanut was positive effect. Results presented 
in Table (4) show that effect of different rates of Si and B as foliar application 
alone or combined with compost on protein (%) content in seeds of peanut 
plant was significant in the first season but not significant in the second one.  
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The highest values of protein (%) was 22.06 % as affect by Si foliar 
application at rate (150 ppm) alone, while Si foliar application at rate (150 
ppm) combined with compost the highest value of 22.25 % for protein 
(%).The relative increases as mean values protein (%) content in seeds 
peanut plant as affected foliar application different rates Si combination with 
compost were 1.41 % in first season and 2.86 % in second season compared 
with Si without compost respectively. The relative increases of mean values 
of protein content in seeds peanut plant as affected foliar application B 
different rates combined with compost were 3.92 % in first season and 2.90 
% in second season. On the other hand , the increases of rates for Si and B 
application at (150 ppm for Si and 100 ppm for B) alone or combined with 
compost led to increase protein (%) content in seeds peanut plant.  
      Also, the effect of Si and B combination with or without compost on oil (%) 
content in seeds peanut plants was significant in first season. Data in Table 
(4) show that oil (%) had progressive increase with increasing Si and B rates. 
Hence the highest oil (%) in seeds peanut plants in two seasons were 
attained when the highest level of Si (150 ppm ) and B (100 ppm) . These 
results are in agreement with Khalifa (2005) who stated that the highest 
values of oil and protein contents in peanut plants were obtained with the 
foliar addition of B at the highest concentration of 300 ppm. Nasef et al (2006) 
indicated that the effect of spraying with B may be attributed to the role of B 
element on fundamental metabolic reactions and acceleration protein 
synthesis , also B is involved in a number of metabolic pathways (sugar 
transport, respiration, carbohydrate, RNA, IAA and phenol metabolism or a 
cascade effect which is known for photohormones.  
Effect of Si and B foliar application alone or in combination with 

compost and without compost on yield and yield component of 
peanut crop. 

          The compost can play an important role in improving soil fertility and 
plant production. Results in Table (5) show that the experimental pilot unit 
treated with compost significantly increased all studied parameters of peanut 
yield as compared without compost. Also the combined effect of foliar 
application with three rates i.e. (0 , 50 , 100 and 150 ppm Si with compost 
had the  same significantly positive effect on increasing weight seed/plant, 
weight of seed yield kg/fed weight of 100 seed (g), weight pod kg /fed of  
peanut compared with other treatments. The relative increase of the mean 
values of No. of branches / plant 20 % and 22 %; for weight seed /plant (g) 
7.00 and 10.57 %; for weight seed yield (kg/fed) 7.95 and 7.84 %; for weight 
of 100 seeds (g) 9.40 and 9.50 % and for weight pod yield kg/fed 3.00 and 
2.50 % in first and second season, respectively as affected of foliar 
application of Si combined with compost compared with foliar Si alone without 
compost. Concerning the relative increases of mean values as affect foliar 
application of B combined with compost were 41.20 and 25.00 % for No. of 
branches / plant; 7.10 and 22.10 % for weight seed /plant (g); 4.10 and 5.03 
% for weight seed yield (kg/fed); 2.20 and 0.71 % for weight of 100 seeds (g) 
and 5.33 and 4.11 % for weight pod yield kg/fed in first and second season, 
respectively.  
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The highest rate of silicon application (150 ppm SiO2) resulted in pronounced 
increase on all the studied yield components of peanut, especially at the soil 
treated with compost and the same high rate (100 ppm B) combined with 
compost. These results are in agreement with Hanfy et al (2008) They 
reported that, the highest rate of silicon application (1000 ppm SiO2) resulted 
in pronounced increase in all of the studied growth characters and all yield 
components of wheat, especially at the highest level of soil salinity (6000 
ppm), but not at the lower rate of silicon (500 ppm SiO2). Moreover, Liang et 
al. (1996) found that silicon application increase photosynthesis and 
decrease the permeability of plasma membranes of leaves of salt stressed 
barley. They also mentioned that silicon could inhibit the uptake of Na and 
increase the uptake of K, thus mitigating salt toxicity to the plants and 
improving the vegetative growth of salt stressed. Nasef et al (2006) reported 
that spraying with the two different levels of B (100 and 200 ppm) significantly 
increased weight of 100 seeds, pods yield, yield of seeds of peanut ,in both 
seasons as compared with the control. 
        So, it could be concluded that seed yield and pod yield was clearly 
affected by the foliar application of Si combination with compost compared 
with B foliar combined with compost.  
Effect of Si and B added spraying on Chlorophyll and Proline content in 

peanut plants. 
      Data presented in Table (5) show the effects of Si and B added 

foliarly at different rates in combination with or without compost in the two 
successive seasons. The increase in rates of applied Si and B led to 
increases in chlorophyll compared with no treated plots.  Total chlorophyll 
content increased due to Si foliar application either alone or in combined with 
compost than other treatments.  Data in Table (5) indicate that, significant 
increase of these leaf pigments content Chlorophyll a +b in second season 
was found with the increase of foliar application Si or B combined with 
compost. These results are due to the impact of Si and B combined compost 
used and decrease of soil salinity. These results are in agreement with 
Hammad et al (2010) they indicated that decrease of concentration 
chlorophyll a+b with increasing of soil salinity. This decrease may be due to 
the inhibitory effect of chloride on activity of Fe containing enzyme, 
cytochrome oxidase which in turn may decrease the rate of chlorophyll 
biosynthesis. The relative increases of mean values for chlorophyll a+b as 
affected Si foliar application at different rates were 8.33 % in first season and 
7.04 % in second season compared with without compost respectively. On 
the other hand the relative increases of mean values for chlorophyll a+b as 
affected by B foliar application  at different rates combined with compost was 
7.21 % in first season and 6.77 % in second season than treatments without 
compost. The results indicated that the increase of relative increase for mean 
values as affected by Si and B at different rates led to increase chorphyll a+b 
content in first season than second season. Si amendment also plays a 
pivotal role stress and enhances chlorophyll content.  Supplementation 
increased both Chl a and Chl b under salt stress after 10 days of Si 
application and enhanced the photochemical, (Anser et al (2012). 
Matichenkov and Kosobrukhov (2004) reported that the adding of Si to the 
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soil resulted in increasing rate of photosynthesis from 158 to 520 % 
depending on salt concentration in the soil. Chlorophyll fluorescence analysis 
and model parameters of photosynthesis indicated that Si enhances 
photochemical efficiency. 
     Concerning, the effect of Si and B foliar application at different rates alone 
or with compost on prolien content in peanut plant was positive. Data 
presented in Table (5) Show that the prolien content in peanut plants in both 
seasons significantly decreased by increasing foliar spraying rates with Si 
and B alone or combined with compost. Moreover, the highest prolien in 
peanut in both season were attained when the decrease rates of Si and B. 
The proline concentration was significantly increased with increasing soil 
salinity. These results are in agreement by Hammad et al (2010) they found 
that the total free amino acid and proline concentrations were significantly 
increased with increasing salinity levels in both season. Corresponding, 
relative decreases of mean values proline concentration in peanut plants as 
affected by Si foliar application different rates combination with compost was 
2.00 % in first season and 0.78 % in second season compared without 
compost. On the other hand the relative decreases of mean values of proline 
content in peanut plants as affected by B foliar application at different rates in 
combined with compost was 6.30 % in first season and 6.32 % in second 
season as compared with  treatment of without compost , respectively.  
         From the above results it could be concluded that foliar application of 
silicon (source is silicate potassium) at rates of (100 and 150 ppm Si ) and 
boron (source is boric acid ) at rates of (50 and 100 ppm B) combination with 
compost could improve some chemical properties of soil , the growth of 
peanut plots  and reducing environmental pollution under saline soil 
conditions .  
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تأثير الرش بالسليكون والبورون متحѧѧد أو غيѧѧر متحѧѧد مѧѧع الكمبوسѧѧت علѧѧى خصѧѧوبة 
  وإنتاجية الفول السوداني تحت ظروف الأراضي المستصلحة حديثا.  التربة
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 –السѧѧويس  قنѧѧاةشѧѧرق  –منطقѧѧة القنطѧѧرة شѧѧرق  فѧѧيمزرعѧѧة خاصѧѧة  فѧѧي تѧѧانقليتجربتѧѧان ح أجريѧѧت

بكѧѧل مѧѧن التسѧѧميد  تѧѧأثيرلدراسѧѧة  تѧѧانالتجرب أجريѧѧتم. وقѧѧد  ٢٠١٢و  ٢٠١١مصѧѧر، خѧѧلال موسѧѧمين صѧѧيفين 
، و  ١٠٠،  ٥٠،  ٠(مسѧѧتويات مѧѧن السѧѧليكون  أربѧѧع باسѧѧتخدام  علѧѧى سѧѧطح الأرض البѧѧورون والسѧѧليكون رشѧѧا

غيѧѧر  أومتحѧѧدين  )ملليجرام/لتѧѧر ١٠٠و  ٥٠،  ٢٥،  ٠(البѧѧورون  مѧѧن مسѧѧتوياتواربѧѧع و )ملليجѧѧرم /لتѧѧر ١٥٠
ونسبة الزيѧѧت والبѧѧروتين  السودانيمحصول الفول  وإنتاجيةعلى خصوبة التربة وكذلك  متحدين مع الكمبوست 

لحيѧѧة الرمليѧѧة الم الأراضѧѧيتحѧѧت ظѧѧروف  العناصѧѧر الغذائيѧѧة وكѧѧذلك الكلوروفيѧѧلولين ومحتوى النبات من روالب
ميѧѧاه  ١: ١ترعة السلام وھى مياه مخلوطة بنسبة  الريھذه المنطقة تروى بالرش ومصدر حديثة الاستصلاح. 

  صنف جريجورى.  السوداني. تم زراعة بذور الفول زراعينيل مخلوطة مع مياه صرف 
اليѧѧة مѧѧن المعѧѧدلات الع بإضѧѧافة السѧѧودانيجميѧѧع قياسѧѧات محصѧѧول الفѧѧول  فѧѧيالنتѧѧائج : زيѧѧادة كبيѧѧرة  أظھѧѧرت

الѧѧرش بالسѧѧليكون  أدى. السѧѧليكون والبѧѧورون المتحѧѧد مѧѧع الكمبوسѧѧت بالمقارنѧѧة عѧѧن الغيѧѧر متحѧѧد مѧѧع الكمبوسѧѧت
 قيم تركيز العناصر فيزيادة  إلىمتحد مع الكمبوست  ملليجرام/لتر ١٠٠والبورون  ملليجرام /لتر ١٥٠بمعدل 

بالمقارنѧѧة بالمعѧѧاملات  )يكون ، بѧѧورون، زنѧѧكنتѧѧروجين ، فوسѧѧفور ، بوتاسѧѧيوم ، سѧѧل ( السودانيبذور الفول  في
قيم لنسبة الزيت (%) والبروتين والكلوروفيل بزيѧѧادة معѧѧدل السѧѧليكون والبѧѧورون  اعلي أنبدون كمبوست.وجد 

محتѧѧوى البѧѧرولين مѧѧع المسѧѧتويات المرتفعѧѧة مѧѧن  فѧѧي معنѧѧويمتحѧѧدين مѧѧع الكمبوسѧѧت. وجѧѧد نقѧѧص  أومنفѧѧرين 
  ع الكمبوست لانخفاض نسبة الملوحة. متحد م أوالسليكون والبورون منفرد 

لوحظ انخفاض فى نسبة ملوحة التربة عند معاملة التربة بالكمبوست متحد مع المعدلات العالية من  
  السليكون والبورون بالمقارنة بدون كمبوست. 

جѧѧة التربѧѧة نتѧѧروجين ، فوسѧѧفور، بوتاسѧѧيوم، سѧѧليكون، بѧѧورون و زنѧѧك نتي فѧѧيوجد زيѧѧادة فѧѧى العناصѧѧر الميسѧѧرة 
  متحدين مع الكمبوست.أو الرش بالمستويات العالية من السليكون والبورون منفردين 

 ن ورالببѧѧجѧѧزء فѧѧى المليѧѧون مѧѧن و ١٥٠او  ١٠٠بمعѧѧدلات  بالسѧѧليكون التوصѧѧية  يفضѧѧل اسѧѧتخدام الѧѧرش       
 الѧѧى تحسѧѧين خصѧѧوبة ان ھѧѧذا المعѧѧدل ادىالمليѧѧون متحѧѧدين مѧѧع الكمبوسѧѧت حيѧѧث  فѧѧيجѧѧزء  ١٠٠و  ٥٠بمعѧѧدل 
  .بالأملاح المتأثرةالرملية  الأراضيتحت ظروف  وجودته ومكوناته السودانيالفول  وإنتاجيةالتربة 

  
  قام بتحكيم البحث

 

  جامعة المنصورة –كلية الزراعة   زكريا مسعد الصيرفىأ.د / 
  بنھا جامعة – بمشتھر كلية الزراعة  حسن حمزه عباسأ.د / 
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 Table 3. Some soil chemical properties after harvesting of peanut (Aracnis hypogaco L) during two seasons  
Comp-

ost 
Spray-

ing
Rate 

(ppm)
pH EC N mgkg-1 P mgkg-1 K mgkg-1 B mgkg-1 Si mgkg-1 Zn mgkg-1

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

Without 

Si 

0 8.03 8.02 5.73 5.60 35.80 37.20 2.86 2.90 193.11 195.12 0.86 0.89 16.90 17.00 0.69 0.71
50 8.02 8.01 5.61 5.32 39.40 41.00 2.94 2.97 197.12 199.31 0.88 0.91 17.50 17.60 0.72 0.74

100 8.01 8.00 5.55 5.46 42.60 45.00 2.98 3.01 201.21 204.11 0.91 0.94 17.60 17.80 0.74 0.76
150 8.00 7.99 5.30 5.25 46.10 47.90 3.02 3.04 206.11 206.21 0.93 0.96 17.80 17.90 0.75 0.78

B 

0 8.04 8.03 5.86 5.82 38.10 40.00 2.72 2.75 190.13 194.20 0.88 0.92 16.20 16.40 0.63 0.66
25 8.03 8.02 5.74 5.69 40.50 41.20 2.78 2.81 195.15 197.03 0.91 0.93 16.30 16.50 0.67 0.69
50 8.03 8.01 5.72 5.58 42.80 43.10 2.80 2.83 198.11 202.05 0.93 0.96 16.50 16.70 0.69 0.72

100 8.02 8.00 5.63 5.54 45.90 46.00 2.85 2.87 200.21 204.10 0.94 0.97 16.70 16.80 0.72 0.75

With 

Si 

0 8.02 8.01 5.20 4.93 38.40 41.60 3.01 3.03 198.31 201.12 0.88 0.93 18.00 18.20 0.72 0.74
50 8.00 8.00 4.86 4.72 42.10 44.20 3.05 3.08 204.35 206.22 0.91 0.95 18.70 18.80 0.75 0.76

100 7.99 7.98 4.66 4.39 48.50 51.70 3.07 3.10 207.16 209.41 0.93 0.97 18.90 18.10 0.77 0.79
150 7.97 7.95 4.52 4.30 50.90 52.10 3.09 3.14 209.21 213.13 0.95 0.99 19.00 19.30 0.79 0.81

B 

0 8.03 8.02 5.42 5.30 38.30 40.90 2.94 2.96 195.15 198.16 0.96 0.99 17.80 18.30 0.70 0.72
25 8.02 8.00 5.14 4.98 41.90 42.00 2.95 2.99 198.19 202.18 0.98 1.02 18.20 18.50 0.73 0.75
50 8.00 7.99 4.97 4.88 46.40 47.30 2.98 3.02 201.11 205.21 1.01 1.04 18.50 18.70 0.76 0.78

100 8.00 7.98 4.89 4.76 48.30 50.10 3.01 3.05 206.12 208.22 1.03 1.06 18.70 18.90 0.79 0.80
Without --- --- 8.02 8.01 5.64 5.53 41.40 42.68 2.87 2.90 197.64 200.27 0.91 0.94 16.94 17.09 0.70 0.73
With --- --- 8.00 7.99 4.96 4.78 44.35 46.24 3.01 3.05 202.45 205.46 0.96 0.99 18.48 18.60 0.75 0.77

--- Si --- 8.01 8.00 5.18 5.00 42.98 45.09 3.00 3.03 202.07 204.33 0.91 0.94 18.05 18.09 0.74 0.76
--- B --- 8.02 8.01 5.42 5.32 42.78 43.83 2.88 2.91 198.02 201.39 0.96 0.99 17.36 17.60 0.71 0.73

Without Si --- 8.02 8.01 5.55 5.41 40.98 42.78 2.95 2.98 199.39 201.19 0.90 0.93 17.45 17.58 0.73 0.75
Without B --- 8.03 8.02 5.74 5.66 41.83 42.58 2.79 2.82 195.90 199.35 0.92 0.95 16.43 16.60 0.68 0.71
With Si --- 8.00 7.99 4.81 4.59 44.98 47.40 3.06 3.09 204.76 207.47 0.92 0.96 18.65 18.60 0.76 0.78
With B --- 8.01 8.00 5.11 4.98 43.73 45.08 2.97 3.01 200.14 203.44 1.00 1.03 18.30 18.60 0.75 0.76

--- --- 0 8.03 8.02 5.55 5.41 37.65 39.93 2.88 2.91 194.18 197.15 0.90 0.93 17.23 17.48 0.69 0.71
--- --- 50 8.02 8.01 5.34 5.18 40.98 42.10 2.93 2.96 198.70 201.19 0.92 0.95 17.68 17.85 0.72 0.74
--- --- 100 8.01 8.00 5.23 5.08 45.08 46.78 2.96 2.99 201.90 205.20 0.95 0.98 17.88 17.83 0.74 0.76
--- --- 150 8.00 7.98 5.09 4.96 47.80 49.03 2.99 3.03 205.41 207.92 0.96 1.00 18.05 18.23 0.76 0.79

Without --- 0 8.04 8.03 5.80 5.71 36.95 38.60 2.79 2.83 191.62 194.66 0.87 0.91 16.55 16.70 0.66 0.69
Without --- 50 8.03 8.02 5.68 5.51 39.95 41.10 2.86 2.89 196.14 198.17 0.90 0.92 16.90 17.05 0.70 0.72
Without --- 100 8.02 8.01 5.64 5.52 42.70 44.05 2.89 2.92 199.66 203.08 0.92 0.95 17.05 17.25 0.72 0.74
Without --- 150 8.01 8.00 5.47 5.40 46.00 46.95 2.94 2.96 203.16 205.16 0.94 0.97 17.25 17.35 0.74 0.77
With --- 0 8.03 8.02 5.31 5.12 38.35 41.25 2.98 3.00 196.73 199.64 0.92 0.96 17.90 18.25 0.71 0.73
With --- 50 8.01 8.00 5.00 4.85 42.00 43.10 3.00 3.04 201.27 204.20 0.95 0.99 18.45 18.65 0.74 0.76
With --- 100 8.00 7.99 4.82 4.64 47.45 49.50 3.03 3.06 204.14 207.31 0.97 1.01 18.70 18.40 0.77 0.79
With --- 150 7.99 7.97 4.71 4.53 49.60 51.10 3.05 3.10 207.67 210.68 0.99 1.03 18.85 19.10 0.79 0.81

--- Si 0 8.03 8.02 5.47 5.27 37.10 39.40 2.94 2.97 195.71 198.12 0.87 0.91 17.45 17.60 0.71 0.73
--- Si 50 8.01 8.01 5.24 5.02 40.75 42.60 3.00 3.03 200.74 202.77 0.90 0.93 18.10 18.20 0.74 0.75
--- Si 100 8.00 7.99 5.11 4.93 45.55 48.35 3.03 3.06 204.19 206.76 0.92 0.96 18.25 17.95 0.76 0.78
--- Si 150 7.99 7.97 4.91 4.78 48.50 50.00 3.06 3.09 207.66 209.67 0.94 0.98 18.40 18.60 0.77 0.80
--- B 0 8.04 8.03 5.64 5.56 38.20 40.45 2.83 2.86 192.64 196.18 0.92 0.96 17.00 17.35 0.67 0.69
--- B 25 8.03 8.01 5.44 5.34 41.20 41.60 2.87 2.90 196.67 199.61 0.95 0.98 17.25 17.50 0.70 0.72
--- B 50 8.02 8.00 5.35 5.23 44.60 45.20 2.89 2.93 199.61 203.63 0.97 1.00 17.50 17.70 0.73 0.75
--- B 100 8.01 7.99 5.26 5.15 47.10 48.05 2.93 2.96 203.17 206.16 0.99 1.02 17.70 17.85 0.76 0.78

L
S

D
0

.0
5
 

A NS 0.02 0.16 0.03 0.06 0.30 0.05 0.09 1.04 1.22 0.02 0.04 0.14 0.28 0.02 NS
B NS NS 0.16 0.03 0.06 0.30 0.05 0.09 1.04 1.22 0.02 0.04 0.14 0.28 0.02 NS
AB NS NS NS 0.04 0.08 0.43 NS NS NS NS 0.03 NS 0.19 0.40 NS NS
C NS 0.02 0.23 0.04 0.08 0.43 0.08 NS 1.48 1.72 0.03 NS 0.19 0.40 0.03 NS
AC NS NS NS 0.05 0.11 0.60 NS NS NS NS NS NS NS NS NS NS
BC NS NS NS NS 0.11 0.60 NS NS NS NS NS NS NS NS NS NS
ABC NS NS NS 0.07 0.16 0.85 NS NS NS NS NS NS NS NS NS NS
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   Table 4. Chemical composition of peanut (Arachis hypogaea L) during two seasons after harvesting  
Compost sprayi

ng
Rate 

(ppm)
N% P% K% B mgkg-1 Si mgkg-1 Zn mgkg-1 Protein % Oil %

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

Without 

Si 

0 3.12 3.11 0.32 0.29 2.47 2.50 59.40 67.20 12.60 13.00 14.08 20.30 19.50 19.44 39.01 40.12
50 3.42 3.40 0.36 0.32 2.53 2.55 62.10 70.90 14.30 14.70 14.42 21.50 21.38 21.25 41.10 42.33

100 3.49 3.46 0.39 0.35 2.55 2.59 67.80 73.70 17.20 17.50 14.54 21.80 21.81 21.63 43.12 44.21
150 3.53 3.49 0.42 0.39 2.58 2.63 68.00 78.20 18.60 18.70 14.71 23.40 22.06 21.81 44.11 45.12

B 

0 3.09 3.12 0.28 0.30 2.30 2.35 63.20 59.60 10.40 12.60 13.11 16.70 19.31 19.50 38.13 39.02
25 3.28 3.34 0.31 0.33 2.36 2.39 68.70 62.30 14.20 14.80 13.45 18.00 20.50 20.88 40.25 41.11
50 3.32 3.38 0.34 0.36 2.38 2.42 72.40 67.90 16.90 17.00 13.57 18.40 20.75 21.13 41.26 42.16

100 3.35 3.39 0.37 0.39 2.41 2.44 76.00 68.50 17.30 17.50 13.74 18.70 20.94 21.19 43.19 44.45

With 

Si 

0 3.18 3.19 0.36 0.39 2.51 2.53 65.10 66.00 14.10 14.30 14.31 20.70 19.88 19.94 41.11 42.21
50 3.48 3.51 0.39 0.42 2.57 2.59 67.90 68.10 16.20 16.50 14.65 22.90 21.75 21.94 43.31 44.31

100 3.52 3.55 0.41 0.44 2.61 2.63 69.80 70.00 18.40 18.70 14.88 23.40 22.00 22.19 44.24 46.35
150 3.56 3.59 0.44 0.46 2.63 2.65 70.30 70.50 19.00 19.20 14.99 23.80 22.25 22.44 45.31 47.22

B 

0 3.16 3.18 0.34 0.36 2.48 2.50 67.30 67.50 12.40 12.70 14.14 20.20 19.75 19.88 40.33 41.41
25 3.44 3.47 0.37 0.39 2.51 2.54 71.50 71.80 15.00 15.20 14.31 21.70 21.50 21.69 42.23 44.14
50 3.47 3.49 0.39 0.42 2.55 2.58 73.60 73.70 15.80 16.10 14.54 23.00 21.69 21.81 44.26 46.42

100 3.50 3.52 0.41 0.44 2.58 2.61 75.00 75.20 16.10 16.40 14.71 23.30 21.88 22.00 46.11 47.12
Without --- --- 3.33 3.34 0.35 0.34 2.45 2.48 67.20 68.54 15.19 15.73 13.95 19.85 20.78 20.85 41.27 42.32
With --- --- 3.41 3.44 0.39 0.42 2.56 2.58 70.06 70.35 15.88 16.14 14.57 22.38 21.34 21.48 43.36 44.90

--- Si --- 3.41 3.41 0.39 0.38 2.56 2.58 66.30 70.58 16.30 16.58 14.57 22.23 21.33 21.33 42.66 43.98
--- B --- 3.33 3.36 0.35 0.37 2.45 2.48 70.96 68.31 14.76 15.29 13.95 20.00 20.79 21.01 41.97 43.23

Without Si --- 3.39 3.37 0.37 0.34 2.53 2.57 64.33 72.50 15.68 15.98 14.44 21.75 21.19 21.03 41.84 42.95
Without B --- 3.26 3.31 0.33 0.35 2.36 2.40 70.08 64.58 14.70 15.48 13.47 17.95 20.38 20.67 40.71 41.69
With Si --- 3.44 3.46 0.40 0.43 2.58 2.60 68.28 68.65 16.93 17.18 14.71 22.70 21.47 21.63 43.49 45.02
With B --- 3.39 3.42 0.38 0.40 2.53 2.56 71.85 72.05 14.83 15.10 14.43 22.05 21.20 21.34 43.23 44.77

--- --- 0 3.14 3.15 0.33 0.34 2.44 2.47 63.75 65.08 12.38 13.15 13.91 19.48 19.61 19.69 39.65 40.69
--- --- 50 3.41 3.43 0.36 0.37 2.49 2.52 67.55 68.28 14.93 15.30 14.21 21.03 21.28 21.44 41.72 42.97
--- --- 100 3.45 3.47 0.38 0.39 2.52 2.56 70.90 71.33 17.08 17.33 14.38 21.65 21.56 21.69 43.22 44.79
--- --- 150 3.49 3.50 0.41 0.42 2.55 2.58 72.33 73.10 17.75 17.95 14.54 22.30 21.78 21.86 44.68 45.98

Without --- 0 3.11 3.12 0.30 0.30 2.39 2.43 61.30 63.40 11.50 12.80 13.60 18.50 19.41 19.47 38.57 39.57
Without --- 50 3.35 3.37 0.34 0.33 2.45 2.47 65.40 66.60 14.25 14.75 13.94 19.75 20.94 21.06 40.68 41.72
Without --- 100 3.41 3.42 0.37 0.36 2.47 2.51 70.10 70.80 17.05 17.25 14.06 20.10 21.28 21.38 42.19 43.19
Without --- 150 3.44 3.44 0.40 0.39 2.50 2.54 72.00 73.35 17.95 18.10 14.23 21.05 21.50 21.50 43.65 44.79
With --- 0 3.17 3.19 0.35 0.38 2.50 2.52 66.20 66.75 13.25 13.50 14.23 20.45 19.81 19.91 40.72 41.81
With --- 50 3.46 3.49 0.38 0.41 2.54 2.57 69.70 69.95 15.60 15.85 14.48 22.30 21.63 21.81 42.77 44.23
With --- 100 3.50 3.52 0.40 0.43 2.58 2.61 71.70 71.85 17.10 17.40 14.71 23.20 21.84 22.00 44.25 46.39
With --- 150 3.53 3.56 0.43 0.45 2.61 2.63 72.65 72.85 17.55 17.80 14.85 23.55 22.06 22.22 45.71 47.17

--- Si 0 3.15 3.15 0.34 0.34 2.49 2.52 62.25 66.60 13.35 13.65 14.20 20.50 19.69 19.69 40.06 41.17
--- Si 50 3.45 3.46 0.38 0.37 2.55 2.57 65.00 69.50 15.25 15.60 14.54 22.20 21.56 21.59 42.21 43.32
--- Si 100 3.51 3.51 0.40 0.40 2.58 2.61 68.80 71.85 17.80 18.10 14.71 22.60 21.91 21.91 43.68 45.28
--- Si 150 3.55 3.54 0.43 0.43 2.61 2.64 69.15 74.35 18.80 18.95 14.85 23.60 22.16 22.13 44.71 46.17
--- B 0 3.13 3.15 0.31 0.33 2.39 2.43 65.25 63.55 11.40 12.65 13.63 18.45 19.53 19.69 39.23 40.22
--- B 25 3.36 3.41 0.34 0.36 2.44 2.47 70.10 67.05 14.60 15.00 13.88 19.85 21.00 21.28 41.24 42.63
--- B 50 3.40 3.44 0.37 0.39 2.47 2.50 73.00 70.80 16.35 16.55 14.06 20.70 21.22 21.47 42.76 44.29
--- B 100 3.43 3.46 0.39 0.42 2.50 2.53 75.50 71.85 16.70 16.95 14.23 21.00 21.41 21.59 44.65 45.79

L
S

D
0

.0
5
 

A NS 0.01 0.02 0.06 NS 0.39 NS 0.63 0.30 0.51 0.32 0.13 NS 0.42 1.40
B NS 0.01 NS 0.06 0.10 0.39 NS NS 0.30 0.51 0.32 0.13 NS 0.42 NS
AB NS 0.02 NS NS NS 0.55 6.20 NS 0.42 0.72 0.45 0.19 NS 0.60 NS
C 0.15 0.02 0.03 NS NS 0.55 NS 0.89 0.42 0.72 0.45 0.19 0.86 0.60 1.98
AC NS NS NS NS NS 0.78 NS NS 0.60 NS NS NS NS NS NS
BC NS NS NS NS NS 0.78 NS NS 0.60 NS NS 0.27 NS NS NS
ABC NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
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  Table 5. Yield and yield compounds as well as Chlorophyll 

Compost Spray-
ing 

Rate 
(ppm)

No. of 
branches per 

plant

Chlorophyll
[a + b] 

mg/g dwt
Proline ug/g 

dwt 
Weight seed 

/plant 
(g)

Weight seed yield 
(kg/fed) 

Weight of 100 
seeds (g) 

Weight pod  yield
kg/fed 

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

Without 

Si 
0 3.00 4.00 5.24 5.28 279.12 275.31 21.23 22.22 286.16 291.12 62.23 64.16 500.02 507.11
50 4.00 5.00 5.37 5.40 273.33 270.35 24.44 25.36 302.22 305.12 67.11 68.05 515.11 522.72

100 6.00 6.00 5.44 5.48 269.42 266.19 27.13 27.12 308.13 312.26 69.51 71.04 526.13 533.25
150 7.00 8.00 5.47 5.51 261.13 258.16 31.15 32.32 314.14 317.11 72.16 73.11 532.34 536.16

B 
0 3.00 3.00 4.76 4.79 263.11 260.22 19.26 21.42 281.11 286.25 60.00 63.32 496.51 504.14
25 3.00 4.00 4.83 4.86 260.22 258.13 23.32 23.56 294.16 298.34 66.42 68.35 506.61 510.12
50 5.00 6.00 4.88 4.90 257.34 255.14 25.41 25.64 299.15 303.45 72.22 73.45 510.12 512.26

100 6.00 7.00 4.92 4.94 253.23 250.51 29.12 27.01 301.12 306.15 76.61 78.11 514.23 518.22

With 

Si 
0 4.00 5.00 5.76 5.79 271.01 268.46 23.33 24.02 304.42 306.40 68.19 71.12 523.33 525.56
50 5.00 6.00 5.82 5.85 267.12 264.44 26.45 28.26 329.13 332.60 72.18 75.23 531.16 536.47

100 7.00 8.00 5.88 5.91 263.32 260.61 28.43 30.33 331.34 338.41 75.52 77.10 538.18 541.45
150 8.00 9.00 5.93 5.94 260.13 258.23 33.42 35.45 339.36 342.44 78.13 79.15 542.14 547.44

B 
0 3.00 4.00 5.12 5.16 248.15 245.51 21.13 23.23 297.44 302.21 66.11 68.12 520.22 524.56
25 5.00 6.00 5.18 5.22 243.16 241.45 25.16 27.14 304.52 312.46 69.79 70.11 533.31 530.16
50 7.00 7.00 5.23 5.27 240.41 237.12 27.42 31.16 309.11 317.14 71.02 72.21 538.45 535.06

100 7.00 8.00 5.29 5.33 237.12 235.22 30.13 36.31 314.42 320.56 73.05 75.12 541.45 539.26
Without --- --- 4.63 5.38 5.11 5.15 264.61 261.75 25.13 25.58 298.27 302.48 68.28 69.95 512.63 518.00
With --- --- 5.75 6.63 5.53 5.56 253.80 251.38 26.93 29.49 316.22 321.53 71.75 73.52 533.53 535.00

--- Si --- 5.50 6.38 5.61 5.65 268.07 265.22 26.95 28.14 314.36 318.18 70.63 72.37 526.05 531.27
--- B --- 4.88 5.63 5.03 5.06 250.34 247.91 25.12 26.93 300.13 305.82 69.40 71.10 520.11 521.72

Without Si --- 5.00 5.75 5.38 5.42 270.75 267.50 25.99 26.76 302.66 306.40 67.75 69.09 518.40 524.81
Without B --- 4.25 5.00 4.85 4.87 258.48 256.00 24.28 24.41 293.89 298.55 68.81 70.81 506.87 511.19
With Si --- 6.00 7.00 5.85 5.87 265.40 262.94 27.91 29.52 326.06 329.96 73.51 75.65 533.70 537.73
With B --- 5.50 6.25 5.21 5.25 242.21 239.83 25.96 29.46 306.37 313.09 69.99 71.39 533.36 532.26

--- --- 0 3.25 4.00 5.22 5.26 265.35 262.38 21.24 22.72 292.28 296.50 64.13 66.68 510.02 515.34
--- --- 50 4.25 5.25 5.30 5.33 260.96 258.59 24.84 26.08 307.51 312.13 68.88 70.44 521.55 524.87
--- --- 100 6.25 6.75 5.36 5.39 257.62 254.77 27.10 28.56 311.93 317.82 72.07 73.45 528.22 530.51
--- --- 150 7.00 8.00 5.40 5.43 252.90 250.53 30.96 32.77 317.26 321.57 74.99 76.37 532.54 535.27

Without --- 0 3.00 3.50 5.00 5.04 271.12 267.77 20.25 21.82 283.64 288.69 61.12 63.74 498.27 505.63
Without --- 50 3.50 4.50 5.10 5.13 266.78 264.24 23.88 24.46 298.19 301.73 66.77 68.20 510.86 516.42
Without --- 100 5.50 6.00 5.16 5.19 263.38 260.67 26.27 26.38 303.64 307.86 70.87 72.25 518.13 522.76
Without --- 150 6.50 7.50 5.20 5.23 257.18 254.34 30.14 29.67 307.63 311.63 74.39 75.61 523.29 527.19
With --- 0 3.50 4.50 5.44 5.48 259.58 256.99 22.23 23.63 300.93 304.31 67.15 69.62 521.78 525.06
With --- 50 5.00 6.00 5.50 5.54 255.14 252.95 25.81 27.70 316.83 322.53 70.99 72.67 532.24 533.32
With --- 100 7.00 7.50 5.56 5.59 251.87 248.87 27.93 30.75 320.23 327.78 73.27 74.66 538.32 538.26
With --- 150 7.50 8.50 5.61 5.64 248.63 246.73 31.78 35.88 326.89 331.50 75.59 77.14 541.80 543.35

--- Si 0 3.50 4.50 5.50 5.54 275.07 271.89 22.28 23.12 295.29 298.76 65.21 67.64 511.68 516.34
--- Si 50 4.50 5.50 5.60 5.63 270.23 267.40 25.45 26.81 315.68 318.86 69.65 71.64 523.14 529.60
--- Si 100 6.50 7.00 5.66 5.70 266.37 263.40 27.78 28.73 319.74 325.34 72.52 74.07 532.16 537.35
--- Si 150 7.50 8.50 5.70 5.73 260.63 258.20 32.29 33.89 326.75 329.78 75.15 76.13 537.24 541.80
--- B 0 3.00 3.50 4.94 4.98 255.63 252.87 20.20 22.33 289.28 294.23 63.06 65.72 508.37 514.35
--- B 25 4.00 5.00 5.01 5.04 251.69 249.79 24.24 25.35 299.34 305.40 68.11 69.23 519.96 520.14
--- B 50 6.00 6.50 5.06 5.09 248.88 246.13 26.42 28.40 304.13 310.30 71.62 72.83 524.29 523.66
--- B 100 6.50 7.50 5.11 5.14 245.18 242.87 29.63 31.66 307.77 313.36 74.83 76.62 527.84 528.74

L
S

D
0.

0
5
 

A 0.77 NS 0.10 1.70 4.98 0.92 1.67 13.30 2.20 0.90 1.21 1.98 3.17
B NS 0.47 0.10 1.70 4.98 0.92 NS 13.30 2.20 0.90 1.21 1.98 3.17
AB NS NS NS 2.41 7.04 NS NS NS 3.11 1.27 1.70 2.80 4.49
C 1.09 NS NS 2.41 4.04 1.30 2.36 NS NS 1.27 1.70 2.80 4.49
AC NS NS NS NS NS NS NS NS NS 1.80 NS NS NS
BC NS NS NS NS NS NS NS NS 4.40 NS NS NS 6.34
ABC NS NS NS NS NS NS NS NS NS 2.55 NS 5.60 NS
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