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ABSTRACT 
 

Pot experiments were conducted during the early summer seasons of 1998 
and 1999. Farmyard manure (FYM) and town refuse (TR) were applied to the soil in 
order to study their effects on improving some soil properties and also on growth, 

yield and elemental composition of bell pepper (Capsicum annum L.) plants. The 
treatments included the recommended NPK as control in addition to FYM or TR at 
the rates of 120, 240, or 360 g/pot which contained 12 kg of soil (ca.  10, 20 or 30 
tons/fed., respectively, with or without the recommended NPK, and a 1:1 mixture of 
both amendments at the same rates with added NPK. 

Soil pH slightly decreased and organic matter (OM) significantly increased 
with increasing the rate of the different applications of both amendments compared 
to the control, while soil electrical conductivity (EC) increased, only, at the medium 
and high rates of different applications. Sodium adsorption ratio (SAR) decreased 
with increasing the application rate of FYM (whether with or without NPK), but the 
opposite occurred, generally, with the remaining treatments. FYM at medium and 
high rate, and the mixture of both amendments at the medium rate with added NPK 
improved the aggregation parameters of the soil in most cases where mean weight 
diameter (MWD), water stable aggregates (WSA), optimum size of aggregates and 
structure coefficient (SC) increased compared to the control. 

The different applications of both amendments significantly increased the 
total N and available P, K, Fe, Zn and Cu compared to the control. However, no 
significant trend was observed between the increase in the amendment application 
rate and the soil elements content values. Soil Cd content was not significantly 
affected by the different applications in both years. 

The different applications of both amendments significantly increased stem 
length, number of leaves and leaf fresh and dry weights, compared to the control. 
However, no constant trend was observed between the increase in application rate 
and the values of these parameters. The largest vegetative growth was obtained with 
TR at the medium rate with added NPK or the mixture of both amendments at the 
medium rate with added NPK with slight differences between the two treatments in 
most measured parameters. Fruit yield per plant and average fruit weight increased 
with the different applications of both amendments. The yield response was similar 
to those of growth parameters. TSS % and vitamin C content in fruits were not 
significantly affected in both seasons. 

Fruit content of N, P and K increased with most applications of organic 
amendments compared to the control. The highest contents of these elements were 
obtained with FYM at the high rate (without NPK). Concerning the concentration of 
micro elements in fruits, no constant response was observed. The lowest values 
were obtained with the mixture of both amendments at the medium rate with added 
NPK. 
 

INTRODUCTION  
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Soil productivity is greatly improved by its content of organic matter, 
due to its beneficial effects on both soil and plants. 

Organic wastes such as farmyard manure, town refuse and sewage 
sludge (SS) have been applied to the soil by some investigators as soil 
amendments (Fresquez et al., 1990; Mbagwu and Piccolo, 1990 and Khalifa 
et al., 1994). They reported that these amendments were rich in their content 
of organic matter and macro and micro nutrients, in addition to their 
efficiency in improving physical and chemical properties of the soil, thus 
leading to favorable conditions for better plant growth and greater yields. 
However, the application of a certain organic amendment is controlled by its 
ultimate content of plant nutrients and non-nutrients (heavy metals). Parsa 
(1970) reported that excessive micro nutrients may induce phytotoxicity. 
Also, excessive content of heavy metals (Cd, Pb and Ni) may produce toxic 
effects on biological process such as nitrification (Wilson, 1977). 
Furthermore, the preference of any kind of conditioners depends on its price 
and case of application. 

Khalifa (1993), on broad bean, and Khalifa and Hassan (1993), on 
squash, found that increasing the rates of SS and FYM improved the 
aggregation parameters of clay soil viz., mean weight diameter, aggregation 
index and optimum size of aggregates. Also, a positive relationship was 
observed between application rate of the amendment and concentration of 
macro and micro nutrients in broad bean seeds and squash fruit, while the 
concentration of heavy metals obtained in seeds and fruits were increased 
but remained below the toxic limits. Khalifa et al. (1994) reported that the 
application of FYM and TR to wheat plants in sandy soil increased soil EC 
and the availability of Fe, Zn and Mn in soil, while the concentrations of Fe, 
Zn, Mn and Cu in wheat grain were also increased, but remained within the 
safe limits. 

Sweet pepper is one of the important vegetable crops in Egypt. 
However, the total cultivated area, in 1999, was still low (65, 859 feddans) 
and so also was the average yield per unit area (5.90 tons/fed.) according to 
Central Administration of Agricultural Economics, Ministry of Agriculture, 
Egypt (2000). Egyptian soils are generally very low in OM content, which 
may contribute to low crop yields. Thus, more efforts should be involved in 
the direction of maximizing the soil productivity by OM amendments. 

Therefore, the main objective of this work was to investigate the 
favorable effects of pepper fertilization with farmyard manure and town 
refuse on some soil properties and on plant growth, yield and fruit elemental 
composition. 

MATERIALS AND METHODS  
 

Pot experiments were conducted in the experimental station of Faculty 
of Agriculture, Kafr El-Sheikh, Tanta University during the early summer 

season of 1998 and 1999 to study the effects of FYM and TR applications on 
some soil properties and growth, yield and fruit elemental composition of 

pepper plants. 
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Sixteen treatments were used in this study. They included the 
recommended chemical NPK as control, in addition to FYM or TR at the 
rates of 120, 240, or 360 g/pot or nearly 10, 20 or 30 tons per fed., 
respectively, with or without the recommended NPK, and their 1:1 mixture at 
the same rates with the recommended NPK. The soil used in the study was 
obtained from one field in Eshaqa village, Kafr El-Sheikh District at 0-30 cm 
depth. FYM was collected from the experimental farm of Kafr El-Sheikh 
Faculty of Agriculture. TR was obtained from Kafr El-Sheikh City. The main 
characteristics of soil and both amendments, before starting the study, are 
shown in Tables (1 and 2). 

The soil, FYM and TR were each air dried, ground and passed through 
a 2 mm sieve, then the soil was mixed with the amendment(s) according to 
the determined rates, and uniformly packed in 30 cm plastic pots having a 
capacity of 12 kg of amended soil/pot. Chemical NPK fertilizers, at the 
recommended rates, were applied to the pots at three doses. The 
commercial fertilizers used were ammonium sulphate (20.5% N), 
superphosphate (15.5% P2O5) and potassium sulphate (48% K2O) at the 
rates of 4.8, 3.6, and 2.4 g/pot or nearly 400, 300 and 200 kg/fed. for the 
three fertilizers, respectively.  

Transformations of the amendments and NPK fertilizers’ rates to 
weights per pot were calculated considering that one fed. contains 1 million  
kg of top soil. 

Seeds of pepper, cv. California Wonder, were sown on 15 January, 
under plastic cover, in both seasons. Seven weeks later, seedlings were 
transplanted into the pots (one seedling per pot) in the open. Pots of the 
different treatments were completely randomized. Each experimental unit 
consisted of 12 pots. 

Seven weeks after transplanting, random samples of five plants per 
experimental unit were taken. The following parameters were determined: 
Stem length, number of leaves per plant and leaf fresh and dry weight. 

At harvest, total plant fruit yield, average fruit weight and fruit content 
of total soluble solids (T.S.S.) and vitamin C were determined. T.S.S.% was 
determined by a hand refractometer. vitamin C (ascorbic acid as mg/100 g 
fresh fruit) was determined according to Cox and Pearson (1962). Pepper 
fruit content of some macro and micro elements were determined. A wet 
ashing technique, using sulphoric and perchloric acids was used for digesting 
0.2 g of oven dried material at 70oC according to Piper (1950), then N, P and 
K concentrations in fruits were determined according to Black (1965), and 
Fe, Zn, Cu, Ni and Cd concentrations were determined by an atomic 
absorption spectrophotometer. 

At the end of harvesting period, random samples of soil were taken 
from each experimental unit, then air dried and divided into two parts. The 
first was assigned to chemical analysis where EC, OM% and soluble Na, Ca 
and Mg were determined, then SAR was calculated. Soil pH was determined 
in a 1: 2.5 soil-water extract. All chemical properties of the soil were 
determined according to Black (1965). Total N and available P and K of the 
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soil were determined according to Jackson (1958). Available Fe, Zn, Cu, Ni 
and Cd were extracted by the DTPA method according to Lindsay and 
Norvell (1978), then determined using an atomic absorption 
spectrophotometer.  
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The second part of soil samples was undisturbed and used in a wet sieving 
technique (Yoder, 1963) for the determinations of aggregation parameters, 
viz., MWD, percentage of WSA, optimum size of aggregates (2.0 - 0.5 mm) 
and SC. SC was calculated according to the following formula: 

SC = 
diameter mm 0.25 < %WSA 

diameter mm 0.25 > % WSA 
 

Aggregation parameters were determined and SC was calculated 
according to Baver et al. (1972). 

Data were statistically analyzed. A complete randomized design with 
four replications was applied. Duncan’s multiple range test was used for the 

comparisons among treatment means (Duncan, 1965). 
 

RESULTS AND DISCUSSION 
 

1.   Soil Chemical properties: 
Data on soil chemical properties are shown in Tables (3 and 4). The 

results indicate that pH slightly decreased with the different applications of 
both amendments (FYM or TR with or without NPK or their mixture with 

NPK) compared with the control in both seasons. The decrease in pH was, 
mostly, correlated with the increase in rate of application. Such decreases in 

pH values may be due to: a) decomposition of organic materials and the 
production of organic acids, (b) mineralization and nitrification of the added 

organic N and/or (c) increased partial pressure of CO2 of the soil atmosphere 
due to increased microbiological activity (O'comer et al., 1986). 
EC increased at the medium and high application rates of both 

amendments in the different treatments compared to the control. However 
these increases were not significantly different from the control’s value in the 

first season. The increases in EC were greater with TR at the high rate 
whether with or without NPK; and such increases in EC were higher than 

those obtained with FYM at the same rate. However, EC at the higher 
application rates of both amendments did not reach the hazardous limits to 

the growing plant. These results agree with those obtained by Heggi and Abu 
El-Ezz (1988), Fresquez and Dennis (1990) and Khalifa et al. (1994). 
Increasing the rate of FYM, whether with or without NPK, decreased 

SAR values. To the contrary, increasing the application rate of the remaining 
treatments (TR with or without NPK or mixture of both amendments with 

added NPK), mostly increased SAR value compared to the control in both 
seasons. The mixture of both amendments caused a slight increase in SAR 

values at the low rate of application when compared with the control. 
Soil OM% significantly increased with increasing the application rate of 

both amendments in the different treatments compared with the control in 
both seasons. The highest OM contents were obtained with FYM at the high 
rate whether with or without NPK. These results are in agreement with those 

reported by Fresquez et al. (1990) and Khalifa et al. (1994). 
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2.   Soil physical properties: 
Physical properties of the soil were obviously improved with the 

application of some treatments compared to the control in both seasons as 
shown in Tables (3 and 4). MWD increased with the application of TR at the 

high rate with added NPK, followed by the mixture of both amendments at 
the medium rate with added NPK. However, MWD values were not 

significantly affected in the second season. This increase in MWD may be 
due to the lower values of SAR and higher OM ones obtained under 

conditions of these treatments. WSA and SC increased with the application 
of FYM at the high rate, followed by the mixture of both amendments at the 
medium rate with added NPK. Optimum size of aggregates increased with 

FYM at the medium rate, followed by the mixture of both amendments at the 
medium rate with added NPK. However, the increases in the above-

mentioned soil physical properties were insignificantly different from the 
control’s value in most cases in both seasons. These results agree with those 

previously reported by Mbagwu and Piccolo (1990), Khalifa and Hassan 
(1993) and Khalifa et al. (1994). 

 
3.Soil content of macro nutrients: 

Data in Tables (5 and 6) indicate that the different applications of both 
amendments generally increased total N and available P and K in soil 

compared to the control in both seasons. These results are compatible with 
the higher contents of N and P in both amendments than in the used soil. 

The increases in N and K contents were, mostly, correlated with the rate of 
application. However, the differences of N values were not significant in the 
second season. As for available P, no obvious trend was observed between 

the increase in amendment application rate and P content values. Meantime, 
the highest values of available P were obtained with TR at the medium rate 

with added NPK followed by the mixture of both amendments at the medium 
rate with NPK. 

 
4.Soil content of micro element: 

Data in Tables (5 and 6) show that the different applications of both 
amendments generally increased the DTPA-extractable Fe, Zn, Cu and Ni 

compared to the recommended NPK (control). Meanwhile, no constant trend 
was observed between the increase in amendment application rate and 
micro elements content values; and the soil content of Cu in the second 

season and Cd content in both seasons were not significantly affected by the 
different treatments. The highest significant contents of Fe, Zn, Cu and  Ni 

were obtained with TR at the high rate, FYM at the low rate, FYM at the high 
rate and the mixture of amendments at the high rate with added NPK, 

respectively, compared to the control in both seasons. The increases in soil 
micro element contents were mainly due to the higher content of such 

elements released from the used amendments. These results agree with 
those previously reported by Khalifa (1993), Khalifa and Hassan (1993) and 

Khalifa et al. (1994). 
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5.Plant growth and fruit yield: 
Data in Tables (7 and 8) show that vegetative growth parameters viz., 

stem length, number of leaves per plant and leaf fresh and dry weights were 
significantly increased with the different applications of both amendments in 
both years. However, no obvious trend was noticed between the increase in 

amendment application rate and the values of these parameters. These 
increases in growth parameters were mainly due to the increases in 

availability of nutrients released from the organic amendments used, and to 
the efficiency of the latter in improving soil properties. Similar conclusions 

were reported by Zaid (1989) and Khalifa et al. (1994). 
From the obtained data, it was generally noticed that the increases in 

vegetative growth parameters were more pronounced in the following cases: 
(a) with TR rates with or without added NPK more than FYM rates with or 

without NPK, respectively. (b) with TR or FYM with added NPK more than 
their applications without NPK and (c) with the mixture of both amendments 

specially at the medium rate with added NPK more the individual application 
of each whether with or without NPK. Meantime, the highest stem length was 

obtained with FYM at the medium rate in the first season and FYM at the 
high rate with added NPK in the second season. Concerning the number of 

leaves per plant and leaf fresh and dry weights, the highest values were 
obtained with TR at the medium rate with added NPK or the mixture of both 

amendments at the medium rate with added NPK (with slight differences 
between the two treatments in most cases) in both years. 

Data on fruit yield (Tables 7 and 8) show that fruit yield per plant and 
average fruit weight were significantly increased with the different 

applications of both amendments. They showed similar responses as those 
of growth parameters. The highest values were obtained with TR at  the 
medium rate with added NPK or the mixture of both amendments at the 

medium rate with NPK (with slight differences between the two treatments) in 
both years. These increases in yield were expected since better plant 

productivity is a function of better plant growth. Furthermore, the higher 
content of available P found in soil of the two mentioned treatments was an 

important factor responsible for the increased yield. 
Concerning some fruit characteristics, data show that T.S.S. % and 

vitamin C content were not significantly affected by the different treatments 
in both seasons. 

 

6.Fruit content of macro nutrients: 
From the data in Tables (9 and 10), it was generally noticed that 

concentrations of N, P and K in fruits were significantly increased with the different 
application rates of most treatments in both seasons except those of TR at all 

rates with added NPK and the mixture of both amendments at the medium rate. 
The increases in fruit macro nutrients were mainly due to the higher contents of 

such elements released from the used amendments. FYM alone was more 
efficient in increasing the content of these elements in fruits. The highest 

concentrations of N, P and K were obtained with FYM at the high rate in both 
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seasons except that of K content in the second season, which was insignificantly 
different from the control value.  
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On the other hand, the lowest values were obtained with TR at the low rate 
with added NPK. Meantime, P content in fruits was not significantly affected 

by the different treatments in the second season. 
 

7.Fruit content of micro nutrients: 
Data in Tables (9 and 10) show that fruit content of Fe, Zn, Cu and  Ni 

mostly increased with increasing the rate of FYM alone, while the opposite 
occurred when applying FYM with added NPK. Meanwhile, fruit content of 
Fe, Ni and Cd decreased and Zn increased with increasing the rate of TR 

(alone) up to 20 ton/fed., while the opposite occurred when applying TR with 
added NPK. These contradictory levels of micro elements in fruits may be 

attributed to soil or plant relating factors i.e., antagonism, inhibition or 
binding in or out of plants. On the other hand, the lowest contents of these 

elements were mostly obtained with applying the mixture of both 
amendments at the medium rate with added NPK. Similar conclusions were 
reported by some researchers (El-Gala et al., 1990; Khalifa et al., 1994 and 

Mehana and Mataloub, 1997). 
From the obtained data, concerning fruit contents of heavy metals, it is 

concluded that all the application rates of both amendments in the different 
treatments of the study did not reach the toxic limits for growing plants as 

outlined by Cottonie et al. (1976). 
It is generally concluded that the different applications of both 

amendments resulted in favorable effects on both soil and plant. Such 
effects may be due to the amendments’ high content of plant nutrients and to 

their efficiency in improving soil chemical and physical properties, thus, 
leading to higher plant growth and productivity. The highest growth and yield 
of pepper plants were obtained with TR at the medium rate with added NPK 

or the mixture of both amendments at the medium rate with added NPK (with 
slight differences between the two treatments in most parameters). However, 

the latter treatment was more preferable since it resulted in better soil 
physical and chemical properties than the former treatment. It also, lowered 

the DTPA-extractable heavy metals in the soil and lowered their 
concentrations in fruits. So, application of the mixture of both amendments at 
the medium rate with added NPK is considered more safe and feasible, for a 

long period, from the agronomic and economic point of view. 
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ضتأأير إضافأأسماض أأمسرضة ملإضأأاضة لفأأ اض من عأأسبضة مأأر ضض أأةض لأأ ضنأأ ة ضة تإ أأا

ضلض ة تإك بضة ملرنةض رمسإضة ع عل ة نم ض ة محص 
ضمحمرضإف ة ضن  عه*ض،ضض رة مج رضإ  ع*ض ضن  لضض رة منلمضح  **

ض*ضضضق مضةلأإةفةضـضك  اضة لإةضاض كعإة ش خضـضجسملاضطنطس

ض**ضق مضة   ست  ضـضك  اضة لإةضاض كعإة ش خضـضجسملاضطنطس
 

، لىتترم ل وي تت  ىتتي    1999،  1998أجريتتت رجر تتص أىتتل وتت  لصيفىتتل لصىتتيا  لصي  تتر ص تت ي  
علت   لصيزرعص لص ضفى ، فيملا ت لصي ن فذصك ص رلىص رأثيرهي  عل  رحىين   ض مفلل لصرر تص ، ف تذصك

 لصنيف فلصيحىفل فلصرر يب لصي  ن  صلثي ر و  ن  ت لصالال.
ي   لشتتريلت لصي تت يلت علتت  لصىتتي   لص ييتت فى (لصيفىتت   تترن  ي  يلتتص يإ رنتتص ،    ضتت وص  صتت  ىتت

 أف 20أف  10جل/أىتيل أف يت  يتفلزى  360أف  240أف  120ص لص ضفى أف يملا ت لصيت ن  ي ت للصيزرع
اتت ت طن/وت لن   يتتض  ضت وص أف عتت ل  ضت وص لصىتتي   لص ييت فى، ف تذصك لىتترم لل ملتيط يتتن يىت رى لصيمل 30

 لص ضفيص  ناس لصي  لات لصيذ فرة (نىف لصي  ل ين  ل ين ي ن   يض  ض وص لصىي   لص يي فى.
  ن رلميل لصنر ئج لصيرحىل علي   ويي  يل :فيي
فزيت  ة ي نفيتص وت  لصنىت ص لصيئفيتص صليت  ة لص ضتفيص  (pH)ح ث نإتل طايتف وت  رحتل حيفضتص لصرر تص  •

(DM%) ل ، ف زيت  ة لصي ت ل يتن ل ضت و ت لصيمرلاتتص صيىت رى لصيملات ت لص ضتفيص ، يإ رنتص  تت ص نرر
رلاتص. أيت  عنت  لصي ت ل لصيرفىتط فلص ت ص  يتن ل ضت و ت لصيم (EC) يني  زل  لصرفىتيل لص  ر ت  صلرر تص 

ف أوإت  حلتت  زيت  ة ي ت ل ل ضت وص يتن ىتي   لصيزرعتص (يتض  ضت وص  (SAR)نى ص لصىتف يفل لصيت يل 
ت ي تت يلعتت ل  ضتت وص لصىتتي   لص ييتت فىن ، فص تتن حتت ث لص  تتس عنتت  زيتت  ة ي تت ل ل ضتت وص وتت   تت ح  لص

 عيفي .
أ ت  ضتت وص ىتتي   لصيزرعتتص لص ضتتفى عنتت  لصي تت ل لصيرفىتتط فلص تت ص   تت فن  ضتت وص لصىتتي   لص ييتت فى ،  •

ى  صت  ف ذصك لصمليط ين يى رى لصيملا ت لص ضفيص عنت  لصي ت ل لصيرفىتط يتض  ضت وص لصىتي   لص ييت ف
صرح تتب صلرر تتص   وتت  ي اتتل لصحتت لات   حيتتث زل   تتل يتتن يرفىتتط لصإطتتر حتت فث رحىتتن وتت  مىتت ئل ل

، فنىتتت ص لصيجي تتت ت ذلت لصحجتتتل ل يثتتتل  (WSA)، فنىتتت ص لصح ي تتت ت لصيجي تتتص  (MWD)لصيتتتفزفن 
(Opt. Size)  في  يل لص ن ء صلرر ص ،(SC) .يإ رنص   ص نررفل 

لصيمرلاص ين يى رى لصيملا ت لص ضفيص  ص  زي  ة ي نفيص وت  حتيل  تل يتن لصنيرترفجين  أ ت ل ض و ت •
إ رنتتتص يلص لتتت  فلص ن ىتتتر لصيريىتتترة   صرر تتتص (لصافىتتتافر ، لص فر ىتتتيفل ، لصح يتتت  ، لصزنتتتك فلصنحتتت سن 

ل ذضت وص   هت  ص نررفل، فص ن صل ي ن هن ك  رج ه  يح  ل صإيل هتذ  لص ن ىتر يتض لصزيت  ة وت  ي ت لات ل 
 فصل يرأثر لصيحرفى ين لص   ييفل ي نفي     ض و ت لصيمرلاص و   ل لصيفىيين.

أ ت ل ض و ت لصيمرلاص ين يى رى لصيملا ت لص ضفيص  ص  زيت  ة ي نفيتص وت   تل يتن طتفل لصن ت ت ،  •
 ل رج ه  يحت إ رنص   ص نررفل ، فص ن صل ي ن هن ك  فع   ل فرلق ، فلصفزن لصط زج فلصج ف صلأفرلق ي

 لل صإتيل هتتذ  لصىتتا ت يتض لصزيتت  ة وتت  ي ت لات ل ضتت وص   هتتذل فحت  نتترج أحىتتن نيتف مضتترى عنتت  لىتترم
ت يملاتت ت لصيتت ن عنتت  لصي تت ل لصيرفىتتط يتتض  ضتت وص لصىتتي   لص ييتت فى أف ملتتيط يتتن يىتت رى لصيملاتت 

 صي ت يلرينل   لص يي فى (يض فجف  و رق  ىيط  تين هت رين لص ضفيص عن  لصي  ل لصيرفىط يض  ض وص لصىي
ت ض للاض و و  حيل لصىا ت لصيمرلاصن ، هذل فح  أز ل  لصيحىفل لصثيرى صلن  ت فيرفىط فزن لصثير  ي

لت   تأعل  لصيمرلاص صليملات ت لص ضتفيص حيتث أا ترل أىترج  ص يي ثلتص لاىترج  ص لصنيتف لصمضترى وييت  ير 
ص ذلئ تتص لص ليتت ينيتت  صتتل يرتتأثر ي نفيتت   تتل يتتن لصنىتت ص لصيئفيتتص صليتتفل  لصىتتل ص لصلصإتتيل (أعلتت  يحىتتفلن ،  

 فيحرفى لصثي ر ين وير يين ج و   ل لصيفىيين.
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زل  يحرفى لصثي ر ين  ل يتن لصنيرترفجين فلصافىتافر فلص فر ىتيفل يتض ي اتل ل ضت و ت يتن لصيملات ت  •
فيص يإ رنتتص  تت ص نررفل ، فحتت  نتترج أعلتت  رر يتتز يتتن لص ن ىتتر لصثلثتتص   ىتترم لل ىتتي   لصيزرعتتص لص ضتت

لص ضفى عن  لصي  ل لص  ص  (  فن  ض وص لصىي   لص يي فىن ،فين ن حيص لمرى ، صل ي ن هن ك لىترج  ص 
  ىترم لل ملتيط ث  رص صيحرفى لصثي ر ين لص ن ىر لص حيإص ، فح  نرج أحل رر يز ين غ ص يتص هتذ  لص ن ىتر 

 ين يى رى لصيملا ت لص ضفيص عن  لصي  ل لصيرفىط يض  ض وص لصىي   لص يي فى.
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Table (1): Some chemical and physical properties of the soil used in the study. 

EC*, 

dS/m 

PH (1: 

2.5) 

Soluble cations and anions (meq/L*) 

SAR OM % 

Macro and micro elements 
Particle size 

distribution 

Ca++ Mg++ Na+ K+ Cl- CO--
3 HCO-

3 SO--
4 

Total  

N(%) 

Available 

(g/g) 

DTPA extractable 

(g/g) 
Clay 

(%) 

Silt 

(%) 

Sand 

(%) 
P K Fe Zn Cu Ni Cd 

0.38 8.04 1.20 1.80 2.20 0.20 1.10 0.00 1.50 2.80 1.80 1.96 0.098 3.1 562 17.5 1.56 0.24 0.84 0.11 57.2 26.5 16.3 

* Determinations were made on a 1: 5 soil water extract. 

 

Table (2): Some chemical properties of the organic manures used in the study. 

EC*, 

dS/m 
PH * 

Soluble cations and anions (meq/L*) 

SAR OM % 

Macro and micro elements 

Ca++ Mg++ Na+ K+ Cl- CO--
3 HCO-

3 SO--
4 

Total  

N(%) 
Available(g/g) DTPA extractable(g/g) 

P K Fe Zn Cu Ni Cd 

Farmyard manure (FYM) 

5.80 7.35 6.40 2.80 28.8 2.70 28.5 0.00 7.20 4.30 18.70 13.30 1.82 32.0 255 43.4 39.2 0.50 1.90 0.11 

Town refuse (TR) 

4.26 7.08 8.60 2.60 25.2 2.40 25.0 0.00 6.60 4.20 10.55 11.06 1.05 38.6 386 47.6 134.0 1.40 3.90 0.68 

* Determinations were made on a 1: 10 soil water extract 
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Table (3): Soil chemical and physical properties as affected by farmyard manure and town refuse application to 

soil prior to pepper transplanting (first season, 1998). 

No. Treatments 

Chemical properties@ Physical properties# 

pH 

(1: 2.5) 

EC, dS/m 

(1: 5) 
SAR 

OM 

% 

MWD 

(mm.) 

WSA 

% 

Opt. Size 

% 
SC 

1 Recommended NPK 7.24 0.89 abc 2.13 1.87 a 0.47 abc 57.83 ef 43.92 def 1.37 de 

2 

3 

4 

FYM (10 ton/fed.) 

FYM (20 ton/fed.) 

FYM (30 ton/fed.) 

7.17 

7.03 

7.00 

0.99 abc 

0.88 abc 

0.93 abc 

2.34 

2.20 

1.98 

2.34 cde 

2.32 cd 

2.64 f 

0.52 abc 

0.62 cde 

0.53 abc 

57.85 ef 

56.88 ef 

60.63 f 

43.14 c-f 

50.14 f 

46.12 ef 

1.37 de 

1.33 de 

1.54 e 

5 

6 

7 

TR    (10 ton/fed.) 

TR    (20 ton/fed.) 

TR    (30 ton/fed.) 

7.16 

7.11 

7.12 

0.72 a 

0.97 abc 

1.32 c 

1.92 

2.79 

4.67 

2.23 bc 

2.47 e 

2.41 de 

0.44 a 

0.48 abc 

0.52 abc 

50.27 ab 

56.71 def 

55.17 b-e 

38.77 a-d 

44.08 def 

42.02 b-c 

1.02 ab 

1.28 cd 

1.23 bcd 

8 

9 

10 

FYM (10 ton/fed.) + NPK 

FYM (20 ton/fed.) + NPK 

FYM (30 ton/fed.) + NPK 

7.15 

7.10 

7.11 

0.78 ab 

0.73 a 

1.21 bc 

2.79 

2.26 

2.12 

2.12 b 

2.31 cd 

2.72 f 

0.47 abc 

0.47 abc 

0.43 a 

51.38 bc 

53.87 b-e 

51.81 bc 

38.35 a-d 

35.52 ab 

35.81 ab 

1.07 abc 

1.17 bcd 

1.07 abc 

11 

12 

13 

TR    (10 ton/fed.) + NPK 

TR    (20 ton/fed.) + NPK 

TR    (30 ton/fed.) + NPK 

7.14 

7.02 

7.09 

0.68 a 

1.00 abc 

1.27 c 

1.93 

2.55 

2.85 

1.83 a 

1.89 a 

2.18 b 

0.49 abc 

0.46 ab 

0.75 e 

46.08 a 

50.82 b 

57.10 ef 

33.02 a 

38.71 a-d 

43.42 c-f 

0.87 a 

1.04 ab 

1.36 de 

            

14 FYM (5 ton/fed.) 

TR    (5 ton/fed.) 

 
+ NPK 7.19 0.72 a 2.19 2.15 b 0.52 abc 51.92 bcd 42.33 b-e 1.10 bc 

            

15 FYM (10 ton/fed.) 

TR    (10 ton/fed.) 

 
+ NPK 7.19 0.98 abc 2.22 2.37 de 0.69 de 58.09 ef 47.06 ef 1.40 de 

            

16 FYM (15 ton/fed.) 

TR    (15 ton/fed.) 

 
+ NPK 7.13 0.99 abc 2.53 2.41 de 0.47 abc 51.72 bc 37.25 a-d 1.07 abc 

            

F-test --- * --- ** ** ** ** ** 
@ SAR : Sodium adsorption ratio,         OM : Organic matter 
# MWD : Mean weight diameter,       WSA : Water stable aggregates 

Opt. size : Optimum size of aggregates,  SC : Structure coefficient. 

* and** indicate P < 0.05 and P < 0.01, respectively, according to F. test. 

Means followed by a letter in common are not significantly different at the 5% level according to Duncan's test. 
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Table (4): Soil chemical and physical properties as affected by farmyard manure and town refuse application to soil 

prior to pepper transplanting (second season, 1999). 

No. Treatments 

Chemical properties@ Physical properties# 

pH 

(1: 2.5) 

EC, dS/m 

(1: 5) 
SAR 

OM 

% 

MWD 

(mm.) 

WSA 

% 

Opt. Size 

% 
SC 

1 Recommended NPK 7.23 0.83 ab 2.20 1.85 a 0.48 52.30 bc 37.12 c 1.42 fg 

2 

3 

4 

FYM (10 ton/fed.) 

FYM (20 ton/fed.) 

FYM (30 ton/fed.) 

7.13 

7.06 

7.02 

0.85 ab 

0.84 ab 

0.82 ab 

2.60 

2.60 

2.15 

1.90 a 

2.10 b 

2.58 e 

0.49 

0.48 

0.58 

57.00 de 

54.18 cd 

58.22 e 

34.60 b 

45.18 g 

39.80 ef 

1.43 fg 

1.39 efg 

1.45 fg 

5 

6 

7 

TR    (10 ton/fed.) 

TR    (20 ton/fed.) 

TR    (30 ton/fed.) 

7.13 

7.12 

7.16 

0.80 a 

0.92 b 

1.25 d 

2.00 

3.00 

4.10 

1.90 a 

2.26 c 

2.40 d 

0.42 

0.52 

0.50 

50.00 ab 

54.20 cd 

53.10 bcd 

35.42 b 

40.12 f 

35.52 b 

1.10 bc 

1.27 c-f 

1.10 bc 

8 

9 

10 

FYM (10 ton/fed.) + NPK 

FYM (20 ton/fed.) + NPK 

FYM (30 ton/fed.) + NPK 

7.20 

7.13 

7.13 

1.10 c 

1.81 e 

1.18 cd 

3.10 

2.35  

2.30 

1.93 a 

2.12 bc 

2.60 e 

0.50 

0.52 

0.40 

53.10 bcd 

54.12 cd 

54.10 cd 

37.12 c 

34.32 b 

32.00 a 

1.22 cde 

1.22 cde 

0.89 a 

11 

12 

13 

TR    (10 ton/fed.) + NPK 

TR    (20 ton/fed.) + NPK 

TR    (30 ton/fed.) + NPK 

7.14 

7.10 

7.13 

0.75 a 

1.02 bc 

1.20 cd 

2.00 

2.55 

3.28 

1.80 a 

2.10 b 

1.93 a 

0.52 

0.45 

0.60 

48.00 a 

52.20 bc 

55.83 cde 

34.34 b 

35.12 b 

38.20 cd 

1.28 def 

1.00 ab 

1.12 bcd 

            

14 FYM (5 ton/fed.) 

TR    (5 ton/fed.) 

 
+ NPK 7.15 0.80 a 2.13 2.10 b 0.50 54.18 cd 38.80 de 1.30 ef 

            

15 FYM (10 ton/fed.) 

TR    (10 ton/fed.) 

 
+ NPK 7.17 0.85 ab 2.28 2.23 bc 0.60 58.22 e 48.10 h 1.50 g 

            

16 FYM (15 ton/fed.) 

TR    (15 ton/fed.) 

 
+ NPK 7.15 0.85 ab 2.35 2.25 c 0.52 53.21 bcd 37.14 c 1.39 efg 

            

F-test --- * --- * N.S ** ** * 
@ SAR : Sodium adsorption ratio,          OM : Organic matter 
# MWD : Mean weight diameter,    WSA : Water stable aggregates 

Opt. size : Optimum size of aggregates,  SC : Structure coefficient. 

*, ** and N.S indicate P < 0.05, P < 0.01 and not significant, respectively, according to F. test. 

Means followed by a letter in common are not significantly different at the 5% level according to Duncan's test. 
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Table (5): Soil content of some macro and micro elements as affected by farmyard manure and town refuse 

application to soil prior to pepper transplanting (first season, 1998). 

No. Treatments 

Macro elements in soil DTPA-extractable in soil (g/g) 

Total  

N% 

Available P 

(g/g) 

Available K 

(g/g) 
Fe Zn Cu Ni Cd 

1 Recommended NPK 0.126 ab 56.20 abc 519.2 ab 5.38 a 2.33 ab 0.26 a 0.80 ab 0.135 

2 

3 

4 

FYM (10 ton/fed.) 

FYM (20 ton/fed.) 

FYM (30 ton/fed.) 

0.119 a 

0.126 ab 

0.168 cd 

60.96 abc 

37.50 a 

73.40 bcd 

605.4 cd 

714.5 e 

887.0 g 

6.96 a-d 

6.75a-d 

6.44 abc 

7.26 f 

3.60 abc 

4.20 cd 

0.31 cde 

0.32 de 

0.34 e 

0.93 bcd 

0.86 abc 

0.76 a 

0.139 

0.112 

0.138 

5 

6 

7 

TR    (10 ton/fed.) 

TR    (20 ton/fed.) 

TR    (30 ton/fed.) 

0.133 a-d 

0.165 bcd 

0.154 a-d 

54.75 abc 

61.46 abc 

55.40 abc 

530.0 b 

605.0 cd 

587.5 c 

7.55 bcd 

10.06 ef 

13.00 g 

3.30 abc 

2.28 a 

3.12 abc 

0.30 bcd 

0.29 a-d 

0.32 de 

0.98 cde 

0.95 bcd 

1.10 e 

0.115 

0.126 

0.107 

8 

9 

10 

FYM (10 ton/fed.) + NPK 

FYM (20 ton/fed.) + NPK 

FYM (30 ton/fed.) + NPK 

0.161 bcd 

0.168 cd 

0.182 d 

73.20 bcd 

99.45 de 

118.00 e 

702.0 e 

807.0 f 

938.5 g 

10.61 f 

6.57 abc 

8.78 de 

4.56 de 

4.55 de 

3.66 abc 

0.28 abc 

0.30 bcd 

0.26 ab 

0.84 abc 

1.08 de 

1.10 de 

0.115 

0.105 

0.112 

11 

12 

13 

TR    (10 ton/fed.) + NPK 

TR    (20 ton/fed.) + NPK 

TR    (30 ton/fed.) + NPK 

0.147 a-d 

0.154 a-d 

0.154 a-d 

42.46 ab 

126.27 g 

39.41 a 

484.0 a 

507.0 ab 

577.5 c 

7.39 a-d 

6.96 ab 

7.84 cde 

4.93 e 

4.38 cde 

3.46 abc 

0.27 ab 

0.32 de 

0.32 de 

0.83 abc 

1.04 de 

1.04 bcd 

0.106 

0.104 

0.126 

          

14 FYM (5 ton/fed.) 

TR    (5 ton/fed.) 

 
+ NPK 0.140 a-d 56.75 abc     577.5 c 6.54 abc 3.20 abc 0.28 a-d 1.02 de 0.120 

          

15 FYM (10 ton/fed.) 

TR    (10 ton/fed.) 

 
+ NPK 0.154 a-d  120.20 f     644.5 d 5.91 ab 3.27 abc 0.29 a-d 1.03 de 0.132 

            

16 FYM (15 ton/fed.) 

TR    (15 ton/fed.) 

 
+ NPK 0.168 cd 80.29 cd     780.0 f 6.99 a-d 3.54 abc 0.31 cde 1.31 f 0.132 

            

F-test * ** ** ** * ** ** N.S. 

*, ** and N.S indicate P < 0.05, P < 0.01 and not significant, respectively, according to F. test. 

Means followed by a letter in common are not significantly different  at the 5% level according to ‘s test. 
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Table (6): Soil content of some macro and micro elements as affected by farmyard manure and town refuse 

application to soil prior to pepper transplanting (second season, 1999). 

No. Treatments 

Macro elements in soil DTPA-extractable in soil (g/g) 

Total  

N% 

Available P 

(g/g) 

Available K 

(g/g) 
Fe Zn Cu Ni Cd 

1 Recommended NPK 0.135 52.30 b 522.0 b 6.50 ab  2.70 b 0.30 0.85 a 0.125 

2 

3 

4 

FYM (10 ton/fed.) 

FYM (20 ton/fed.) 

FYM (30 ton/fed.) 

0.141 

0.142 

0.163 

60.12 c 

60.33 c 

68.40 d 

620.3 d 

702.3 f 

890.0 i 

6.02 a 

6.52 ab 

6.50 ab 

5.20 j 

3.80 ef 

4.50 h 

0.30 

0.34 

0.35 

0.90 abc 

0.90abc 

0.80 a 

0.110 

0.115 

0.128 

5 

6 

7 

TR    (10 ton/fed.) 

TR    (20 ton/fed.) 

TR    (30 ton/fed.) 

0.151 

0.161 

0.162 

50.12 b 

60.20 c 

58.20 c 

612.5 cd 

610.2 cd 

611.2 cd 

7.00 bc 

9.80 e 

12.05 f 

3.55 d 

2.42 a 

3.25 c 

0.28 

0.29 

0.29 

1.01 bcd 

1.02 bcd 

1.05 cd 

0.110 

0.110 

0.110 

8 

9 

10 

FYM (10 ton/fed.) + NPK 

FYM (20 ton/fed.) + NPK 

FYM (30 ton/fed.) + NPK 

0.143 

0.166 

0.168 

70.20 de 

90.20 f 

110.20 g 

720.0 g 

800.5 h 

920.0 j 

10.0 e 

7.00 bc 

7.99 d 

4.70 i 

4.66 hi 

3.90 f 

0.31 

0.31 

0.29 

1.00 bcd 

1.00 bcd 

1.03 cd 

0.105 

0.100 

0.116 

11 

12 

13 

TR    (10 ton/fed.) + NPK 

TR    (20 ton/fed.) + NPK 

TR    (30 ton/fed.) + NPK 

0.154 

0.143 

0.142 

43.50 a 

120.88 h 

90.26 f 

476.2 a 

602.2 c 

610.3 cd 

7.00 bc 

7.05 bc 

7.50 cd 

5.10 j 

4.70 i 

4.10 g 

0.29 

0.34 

0.31 

0.87 ab 

1.03 bcd 

1.02 bcd 

0.105 

0.120 

0.105 

          

14 FYM (5 ton/fed.) 

TR    (5 ton/fed.) 

 
+ NPK 0.152 60.33 c 610.2 cd 7.00 bc 3.50 d 0.29 1.00 bcd 0.110 

          

15 FYM (10 ton/fed.) 

TR    (10 ton/fed.) 

 
+ NPK 0.152 114.12 g 650.03 e 6.50 ab 3.55 d 0.30 1.02 bcd 0.120 

          

16 FYM (15 ton/fed.) 

TR    (15 ton/fed.) 

 
+ NPK 0.152 75.12 e 800.1 h 7.06 bc 3.65 de 0.29 1.10 d 0.118 

 

F-test N.S * * ** * N.S * N.S 

*, ** and N.S indicate P < 0.05, P < 0.01 and not significant, respectively, according to F. test. 

Means followed by a letter in common are not significantly different  at the 5% level according to Duncan's test. 
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Table (7): Effect of farmyard manure and town refuse application to soil prior to pepper transplanting on plant 

growth and fruit yield (first season, 1998). 

No. Treatments 

Stem  

Length 

(cm) 

No. of 

leaves/ 

plant 

Leaf fresh 

weight  

(g) 

Leaf dry 

weight  

(g) 

Fruit 

yield/plant 

 (g) 

Average 

fruit weight 

(g) 

Total soluble 

solids (%) 

Vitamin C 

(mg/100 g 

fresh fruit) 

1 Recommended NPK 32.5 a 40.7 a 24.97 b 3.93 ab 248.3 a 46.9 ab 4.2 156.2 

2 

3 

4 

FYM (10 ton/fed.) 

FYM (20 ton/fed.) 

FYM (30 ton/fed.) 

39.7 bc 

43.3 f 

39.0 b 

45.6 b 

46.5 b 

48.4 c 

22.00 a 

25.07 bc 

26.20 bcd 

3.51 a 

4.05 ab 

4.28 abc 

253.6 a 

277.5 b 

267.0 ab 

47.3 ab 

47.6 ab 

47.4 ab 

4.4 

4.4 

4.3 

156.2 

158.2 

160.4 

5 

6 

7 

TR    (10 ton/fed.) 

TR    (20 ton/fed.) 

TR    (30 ton/fed.) 

40.9 cd 

45.0 g 

44.0 fg 

48.2 c 

51.8 e 

48.0 c 

26.07 bcd 

27.93 def 

26.07 bcd 

4.25 abc 

4.55 b-e 

4.30 abc 

285.6 bc 

301.2 cd 

275.3 b 

45.5 a 

48.2 bc 

46.8 ab 

4.4 

4.3 

4.4 

160.4 

158.2 

165.3 

8 

9 

10 

FYM (10 ton/fed.) + NPK 

FYM (20 ton/fed.) + NPK 

FYM (30 ton/fed.) + NPK 

42.6 ef 

45.6 g 

44.1 fg 

53.3 f 

55.6 g 

53.2 f 

28.97 efg 

30.20 ghi 

27.77 def 

4.77 b-e 

5.06 c-f 

4.53 b-e 

325.5 ef 

332.9 ef 

315.7 de 

48.3 bc 

50.5 c 

47.5 ab 

4.5 

4.5 

4.5 

174.9 

175.3 

170.6 

11 

12 

13 

TR    (10 ton/fed.) + NPK 

TR    (20 ton/fed.) + NPK 

TR    (30 ton/fed.) + NPK 

45.1 g 

41.5 de 

45.1 g 

50.1 d 

61.9 j 

57.5 h 

27.17 cde 

32.10 I 

31.53 hi 

4.43 a-d 

5.40 ef 

5.29 def 

302.7 cd 

360.7 g 

340.9 fg 

48.5 bc 

59.4 f 

53.6 d 

4.6 

4.5 

4.5 

175.2 

175.1 

173.6 

          

14 FYM (5 ton/fed.) 

TR    (5 ton/fed.) 

 
+ NPK 41.6 de 54.6 g 29.53 fgh 4.88 b-e 327.9 ef 50.6 c 4.5 174.3 

            

15 FYM (10 ton/fed.) 

TR    (10 ton/fed.) 

 
+ NPK 41.6 de 59.7 I 34.20 j 5.80 f 360.8 g 56.2 e 4.5 175.2 

            

16 FYM (15 ton/fed.) 

TR    (15 ton/fed.) 

 
+ NPK 45.3 g 52.6 ef 28.40 efg 4.70 b-e 287.4 bc 48.5 bc 4.4 170.5 

 

F-test * ** * * ** * N.S N.S. 

*, ** and N.S indicate P < 0.05, P < 0.01 and not significant, respectively, according to F. test. 

Means followed by a letter in common are not significantly different at the 5% level according to Duncan’s test. 
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Table (8): Effect of farmyard manure and town refuse application to soil prior to pepper transplanting on plant 

growth and fruit yield (second season, 1999). 

No. Treatments 
Stem length 

(cm) 

No. of 

leaves/ 

plant 

Leaf fresh 

weight  

(g) 

Leaf dry 

weight  

(g) 

Fruit 

yield/plant  

(g) 

Average 

fruit weight 

(g) 

Total soluble 

solids (%) 

Vitamin C 

(mg/100 g 

fresh fruit) 

1 Recommended NPK 30.1 a 47.2 ab 21.17 a 3.56 a 328.3 ab 53.0 ab 4.3 155.5 

2 

3 

4 

FYM (10 ton/fed.) 

FYM (20 ton/fed.) 

FYM (30 ton/fed.) 

35.6 b 

35.5 b 

40.2 c 

44.1 a 

51.5 cde 

48.2 bc 

25.50 b 

26.50 b 

26.50 b 

4.34 b 

4.53 bc 

4.58 cd 

312.9 a 

341.6 bc 

345.3 bc 

56.6 c 

55.5 bc 

55.3 bc 

4.5 

4.5 

4.2 

145.8 

159.3 

162.6 

5 

6 

7 

TR    (10 ton/fed.) 

TR    (20 ton/fed.) 

TR    (30 ton/fed.) 

40.4 c 

42.5 cd 

44.0 de 

52.7 def 

51.9 cde 

51.8 cde 

27.30 bc 

28.17 bcd 

28.10 bcd 

4.75 de 

4.94 e 

4.88 e 

350.7 c 

355.1 cd 

360.7 cde 

56.2 c 

58.4 cd 

58.5 cd 

4.2 

4.5 

4.5 

165.5 

163.5 

165.6 

8 

9 

10 

FYM (10 ton/fed.) + NPK 

FYM (20 ton/fed.) + NPK 

FYM (30 ton/fed.) + NPK 

44.2 de 

46.7 e 

48.6 f 

56.3 fg 

54.6 ef 

54.6 ef 

30.10 cde 

33.33 ef 

30.20 cde 

5.33 f 

5.52 fg 

5.37 f 

380.7 fg 

390.8 fgh 

375.2 ef 

61.2 de 

62.6 ef 

62.7 ef 

4.5 

4.6 

4.5 

172.8 

174.0 

174.0  

11 

12 

13 

TR    (10 ton/fed.) + NPK 

TR    (20 ton/fed.) + NPK 

TR    (30 ton/fed.) + NPK 

45.6 de 

42.5 cd 

46.6 e 

50.3 bcd 

56.5 fg 

54.6 ef 

35.23 f 

35.23 f 

31.40 de 

6.34 i 

6.38 i 

5.60 g 

372.6 def 

405.5 h 

395.5 gh 

60.5 de 

65.2 f 

65.1 f 

4.5 

4.6 

4.6 

176.6 

175.7 

175.8 

            

14 FYM (5 ton/fed.) 

TR    (5 ton/fed.) 

 
+ NPK 43.9 de 52.8 def 30.23 cde 5.35 f 388.2 fgh 60.2 de 4.5 175.3 

            

15 FYM (10 ton/fed.) 

TR    (10 ton/fed.) 

 
+ NPK 41.5 cd 58.6 g 33.43 ef 6.00 h 401.3 h 65.2 f 4.7 179.8 

            

16 FYM (15 ton/fed.) 

TR    (15 ton/fed.) 

 
+ NPK 43.5 cd 52.7 def 33.33 ef 5.51 ef 350.3 c 52.0 a 4.6 178.3  

 

F-test * * ** * * * N.S N.S 

*, ** and N.S indicate P < 0.05, P < 0.01 and not significant, respectively, according to F. test. 

Means followed by a letter in common are not significantly different at the 5% level according to Duncan's test. 
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Table (9): Effect of farmyard manure and town refuse application to soil prior to pepper transplanting on fruit 

content of some macro and micro elements (first season, 1998). 

No. Treatments 

Macro elements  

(% fruit dry weight) 

Micro elements  

(g/g fruit dry weight) 

N P K Fe Zn Cu Ni Cd 

1 Recommended NPK 2.87 g 1.70 f 3.39 b 822.5 j 45.75 j 5.02 c 2.99 i 0.44 m 

2 

3 

4 

FYM (10 ton/fed.) 

FYM (20 ton/fed.) 

FYM (30 ton/fed.) 

2.98 i 

3.36 k 

4.41 m 

1.81 hi 

2.04 l 

2.06 l 

4.10 f 

4.25 h 

7.70 l 

636.1 d 

645.1 e 

840.0 k 

54.62 m 

63.50 n 

54.00 l 

5.00 c 

5.13 d 

5.03 c 

2.56 d 

2.60 e 

3.14 i 

0.31 d 

0.34 g 

0.39 k 

5 

6 

7 

TR    (10 ton/fed.) 

TR    (20 ton/fed.) 

TR    (30 ton/fed.) 

3.08 j 

2.74 e 

2.94 h 

1.70 f 

1.94 k 

1.80 h 

3.39 b 

4.25 h 

5.75 j 

807.5 i 

780.3 h 

917.5 i 

36.75 g 

52.90 k 

44.80 i 

2.51 b 

2.51 b 

5.01 c 

3.60 k 

1.47 a 

2.14 c 

0.45 o 

0.18 b 

0.28 c 

8 

9 

10 

FYM (10 ton/fed.) + NPK 

FYM (20 ton/fed.) + NPK 

FYM (30 ton/fed.) + NPK 

2.52 c 

2.94 h 

3.72 l 

1.83 i 

1.77 g 

1.81 hi 

6.78 k 

4.61 i 

3.71 d 

1188.0 n 

546.1 c 

475.8 b 

65.12 o 

34.25 f 

27.76 d 

2.51 b 

2.50 b 

2.50 b 

3.42 j 

2.99 h 

2.84 f 

0.38 j 

0.33 f 

0.45 n 

11 

12 

13 

TR    (10 ton/fed.) + NPK 

TR    (20 ton/fed.) + NPK 

TR    (30 ton/fed.) + NPK 

2.40 a 

2.73 e 

2.67 d 

1.30 a 

1.39 b 

1.52 d 

3.02 a 

3.53 c 

4.14 g 

727.6 g 

1215.0 o 

992.5 m 

41.50 h 

31.50 e 

17.50 ab 

2.50 b 

2.50 b 

2.50 b 

2.70 e 

3.14 i 

2.90 g 

0.36 h 

0.41 l 

0.37 i 

          

14 FYM (5 ton/fed.) 

TR    (5 ton/fed.) 

 
+ NPK 2.95 h 1.89 j 3.85 e 807.5 i 24.25 a 2.50 b 2.25 cd 0.34 g 

          

15 FYM (10 ton/fed.) 

TR    (10 ton/fed.) 

 
+ NPK 2.46 b 1.41 c 3.39 b 397.5 a 17.25 c 1.37 a 1.75 b 0.10 a 

          

16 FYM (15 ton/fed.) 

TR    (15 ton/fed.) 

 
+ NPK 2.81 f 1.57 e 4.13 g 715.2 f 18.25 b  2.50 b 1.25 a 0.32 e 

 

F-test ** ** * ** ** ** ** ** 

* and **  indicate P < 0.05 and P < 0.01, respectively, according to F. test. 

Means followed by a letter in common are not significantly different  at the 5% level according to Duncan's test. 
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Table (10): Effect of farmyard manure and town refuse application to soil prior to pepper transplanting on fruit 

content of some macro and micro elements (second season, (1999). 

No. Treatments 

Macro elements  

(% fruit dry weight) 

Micro elements  

(g/g fruit dry weight) 

N P K Fe Zn Cu Ni Cd 

1 Recommended NPK 2.82 bc 1.68 6.45 g 812.5 fg 40.26 ef 4.50 f 2.75 f 0.40 g 

2 

3 

4 

FYM (10 ton/fed.) 

FYM (20 ton/fed.) 

FYM (30 ton/fed.) 

2.80 bc 

2.99 c 

3.98 e 

1.70 

1.85 

1.86 

3.90 b 

4.30 d 

6.50 g 

702.6 d 

702.6 d 

810.4 fg 

49.52 h 

49.03 gh 

60.13 i 

4.50 f 

4.50 f 

4.90 g 

2.60 de 

2.60 de 

3.01 gh 

0.30 c 

0.31 c 

0.35 f 

5 

6 

7 

TR    (10 ton/fed.) 

TR    (20 ton/fed.) 

TR    (30 ton/fed.) 

2.90 c 

2.50 b 

2.90 c 

1.66 

1.65 

1.65 

4.12 c 

4.12 c 

5.10 e 

820.3 g 

802.2 f 

850.2 h 

33.02 de 

50.23 h 

41.03 efg 

3.00 e 

2.80 c 

4.40 f 

3.40 i 

1.60 a 

2.00 b 

0.40 g 

0.15 a 

0.30 c 

8 

9 

10 

FYM (10 ton/fed.) + NPK 

FYM (20 ton/fed.) + NPK 

FYM (30 ton/fed.) + NPK 

2.80 bc 

2.76 bc 

3.47 d 

1.80 

1.80 

1.69 

5.55 f 

5.00 e 

5.00 e 

960.2 I 

520.3 c 

490.3 b 

61.13 i 

31.02 cd 

30.02 bcd 

2.95 cde 

2.80 c 

3.00 e 

3.10 h 

2.50 d 

2.51 d 

0.34 e 

0.30 c 

0.40 g 

11 

12 

13 

TR    (10 ton/fed.) + NPK 

TR    (20 ton/fed.) + NPK 

TR    (30 ton/fed.) + NPK 

2.50 b 

2.75 bc 

2.91 c 

1.40 

1.40 

1.40 

3.50 a 

4.05 c 

3.60 a 

805.2 fg 

1050.5 k 

1005.3 j 

42.03 fgh 

32.03 cd 

23.06 ab 

2.96 de 

2.83 cd 

2.85 cde 

2.50 d 

2.90 g 

2.70 ef 

0.30 c 

0.36 f 

0.33 d 

            

14 FYM (5 ton/fed.) 

TR    (5 ton/fed.) 

 
+ NPK 2.90 c 1.75 3.80 b 820.2 g 20.05 a 2.82 cd 2.20 c 0.30 c 

            

15 FYM (10 ton/fed.) 

TR    (10 ton/fed.) 

 
+ NPK 2.20 a 1.70 3.80 b 455.5 a 26.04 a-d 2.60 b 1.50 a 0.22 b 

            

16 FYM (15 ton/fed.) 

TR    (15 ton/fed.) 

 
+ NPK 2.80 bc 1.50 3.85 b 750.3 e 24.03 abc 2.10 a 2.02 b 0.30 c 

            

F-test * N.S * ** * * * * 

*, ** and N.S indicate P < 0.05, P < 0.01 and not significant, respectively, according to F. test. 

Means followed by a letter in common are not significantly different at the 5% level according to Duncan's test. 
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