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ABSTRACT

This study was carried out during the two early summer seasons of 2002/2003
and 2003/2004 at The Experimental Farm of The Faculty of Environmental
Agricultural Sciences at El- Arish, Suez Canal University, to study the response of
three sweet pepper hybrids(Sonar, Gedion and Lamoyo) to three rates of nitrogen(
80, 100, 120 kg. Nffeddan) and three rates of potassium(50, 100, 150 kg. KxO/feddan)
under sandy soil conditions using drip irrigation system and cultivated under low
plastic tunnels. Sonar hybrid had the highest significant values for all studied traits.
The high N rate (120 kg Nffed.) had the highest significant effect on all traits of
vegetative growth, fruit yield and fruit quality in both seasons without significant
differences with the medium N rate for plant height and number of leaves per piant.
Also the high K rate had significant effects on all the abovementioned characters. The
Sonar hybrid fertilized with 120 kg N+ 150 K;Qffed. gave the highest significant
interaction effects on all vegetative growth parameters, dry matter %, early and total
fruit yield, fruit length, in both seasons, and the content of V.C in the second season .
The interaction among Lamoyo hybrid and the high rates of N and K had a significant
effect on fruit diameter in both seasons. Sonar hybrid had the highest records for fruit
content of N and K when fertilized by high N and K rates.

INTRODUCTION

Sweet pepper (Capsicum annuum L.) is one of the most important
vegetable crops in Egypt. Uts cultivation succeeded under protected
cultivation in the newly reclaimed soils especially in plastic greenhouses. For
minimizing the costs of greenhouses, low plastic tunnels are used for
producing sweet pepper in early summer season in North Sinai. The soil in
this area is infertile and needs special fertilizing programs.

Little is Known about nutrient requirements of sweet pepper cultivation
under low plastic tunnels in this area. Nitrogen and potassium are important
nutrients for sweet pepper crop. Nitrogen is the major constituent of the main
components of the plant for building up protoplasm, amino acids and proteins
which induce cell division and initiate merestimatic activity { Mengel and
Kirkby,1978). Potassium is an essential element in carbohydrate, peptide
bound formation, protein synthesis and cell division. !t plays an important role
in the activation of many enzyme systems in the plant. Marschner
(1995)decided that the increment in nitrogen supply not only delays
senescence and stimulates growth but also changes plant morphology in a
typical manner, particularly if the nitrogen availability is high in the rooting
medium during the early growth. Increasing rates of N increased plant height
and leaf area ( Manchanda et al., 1988).
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it was reported that K fertilization significantly enhanced plant growth
(Medhi et al., 1993). Johanson and Decoteau (1956} cbserved that leaf and
total biomass/pepper plant curvilinearly responded to K rate, but stem
biomass linearly increased with increasing K rate, Many researchers reported
that increasing K fertilizer rate increased yield of pepper (El-Mansy, 1968;
Medhi ef al., 1993; Hassan ef al,, 1994).

Differences among pepper cultivars were detected for dry weight
(Swamy and Rao, 1992; Midan, 1995; Pundir and Parwal, 1999), for early
yield (Gad 1974; Cebula 1995) angd for total yield (Kawarkhe et al, 1989,
Swamy and Rao, 1992, Hellemans, 1998; Baudino et al.,1989; Pundir and
Porwal, 1999). Mishriky and Alphonse (1994) found that increasing N rate
significantly increased plant height, fresh and dry weight per plant, number
and weight of fruits /plant and total fruit yield.

Therefore, the objective of the present work was to study the response
of three sweet pepper hybrids to three rates of both N and K fertilizers under
low plastic tunnels in North Sinai.

MATERIALS AND METHODS

This study was carried out during the two early summer seasons of
2002/2003 and 2003/2004 at The Experimental Farm of the Faculty of
Environmental Agricultural Sciences at EI- Arish, Suez Canal University, to
study the response of three sweet pepper hybrids{(Sonar, Gedion and
Lamoyo) to three rates of nitrogen( 80, 100, 120kg. N/feddan) and three rates
of potassium(50, 100, 150 kg. K;O/feddan) under sandy soil conditions, with
drip irrigation system and low plastic tunnels. So, this study concluded 27
treatments which were the combinations of three hybrids, three nitrogen rates
and three potassium rates. The analyses of the experimental soil and
irfigation water are presented in Table 1(a&b).

The nitrogen source was ammonium sulphate (20.5% N), while
potassium source was potassium sulphate (52% K;O). Treatments were
arranged in a split- split plot in a randomized complete block design with
three replications. The three hybrids were randomly allocated in the main
plots. The three nitrogen rates were randomly arranged in the sub plots,
while, the potassium rates were randomly arranged in the sub-sub plots. The
sub- sub plot area was 10.8 m (6m fong x 180 cm) .Distance betwaen plants
in the same row was 50cm Pepper seeds were sown in a nursery under a
plastic green house on 10" December and transplanted on 15" January in
both seasons.

Ammonium sulphate (NH,),SO; (20.5%N) was divided into four
partitions: 10, 30, 40 and 20% of the total amount for each N rate, Potassium
sulphate K;S0,4(52%K;0) was divided into four partitions: 10, 20, 30 and 40%
of the total amount for each K rate. Each of these partitions was divided into
four equal paris. The resulted 16 parts of N and K rates were mixed and
added together via irrigation water as fertigation {four times per week)
beginning at 7 days after transplanting. All plots received the other fertilizers
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as fertigation, as recommended for drip irrigation. The other agriculture
practices for growing sweet pepper in the district were practiced.

Table 1 a: physical and chemical analyses of the experimental soii .

Seasons
Soil properties 2002/2003 | 2003/2004
Depth{cm.}
0-30 | 0-30 |
Mechanical analysis
Coarse sand % } £8.00 67.99
Fine sand % ‘ 20.60 2055
Silt % 3.50 3.52
Clay % 7.80 7.94
Soil texture Sand Sand
Bulk density (g.cm™) 153 153
Particle density (g.cm™) 2.49 249
Chemical analysis {soluble ions in (1:5) extract)

Ca” (meq.I™) 303 210
Mg"” {meg.I"} 2N 220
Na’ {meq.I") 1.18 4.49
K (meg.l") 0.48 0.31
COy {meq.l’) - -

HCOy  (meq") 2.00 2.40
cr (meq.[") 1.02 2.30
S0, {meq.'") 378 440
ECtds m") 0.68 0.91
pH in {1:2.5 extract) ‘ 8.10 8.20
Organic matter % in air dry soil : 0186 0.21
CaC0s % in air dry soil B 395 | 3.95

Table 1 b: Chemical analyses of irrigation water.
EEC Soluble ions {meq. ) i
pH dsm-' Cations Anions
ca’ MgW Na’ K Cr_ |HCO;y | CO3” { SQ4”
6.7 565 | 18122020 | 17.72 | 0.25 |3840] 625 | . | 1164

Data Recorded:
1. Vegetative growth:
Three plants of every sub-sub plot were randomly taken at 90 days
after transplanting, plant height, number of leaves and plant dry weight were
calculated. Plant dry weight was achieved by drying at 70°C till constant
weight.

2. Yield and its components:

Fruits at proper maturity stage (green mature) were picked, counted
and weighed for everg picking and the following traits were recorded:
1. Number of frurts/m for early and total yield, and
2. Fruit yield/m® for early and total yieid .The first three pickings were
considered as early yield.
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3. Fruit quality:
Five fruits were randomly taken from the third picking from each sub
sub piot and the following traits were recorded;
1. Fruit iength,
2. fruit diameter,
3. fruit flesh thickness,
4. Ascorbic acid content: It was determined using 2,6- dichlorophencl-
indophenol method, as described in A.O.A.C.(1990),and
5. fruit dry matter(%).

4, Fruit content of N, P and K:
4.1 Nitrogen {%):

1t was determined colorimetricaily according to the methods described
by Bremner and Mulvaney (1982).
4.2 Phosphorus (%):

it was estimated colorimetrically according to Olsen and Sommers
(1982)
4.3 Potassium (%):

It was determined using flame photometrically due to the method
described by Jackson (1970).
Statistical analysis:

Data were subjected to the statistical analysis of variance according to
Snedecor and Cochran (1967), and the means separation were done
according to Duncan (1955).

RESULTS AND DISCUSSION

1. Vegetative growth:
1.1 Effect of sweet pepper hybrids:

Data in Table(2) show that Sonar hybrid had the highest significant
values for all studied traits in both seasons. However, there were no
significant differences among the three hybrids for plant height and number of
leaves per plant in the first season. Since the hybrids had varied genotypes,
the differences among sweet pepper hybrids were reporied by many
researches( Midan, 1995; Hellemans, 1998; Baudino ef a/, 1999; pundir and
Porwal, 1999; Chaurasia ef al, 2002) .

1.2 Effect of nitrogen rates:

Data in Table (2 ) show that the high N rate had the highest significant
effect on all studied vegetative growth traits in both seasons, with no
significant differences than the medium N rate for plant height and number of
leaves per piant in both seasons.

The satisfactory effects of nitrogen supplementation on the number of
leaves of pepper plant could be attributed 1o the fact that nitrogen encourages
the meristematic activity for building more tissues and organs. These findings
are in agreement with those reported by Crespo et al. (1988), Olsen et al.
(1993) and Mishriky and Alphonse (1984) who found that nitrogen application
led to significant positive effect upon the number of leaves produced on
pepper plants.
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Table 2; Effect of sweet pepper hybrids , nitrogen and potassium rates
on plant height, number of leaves and dry weight of sweet
pepper plants in 2002/2003 and 2003/2004 seasons

Characters Plant No. of Plan_t dry Pl_ant No. of Plaqt dry
height {cm) leaves/ | weight | height } leaves/ | weight
plant_| (gm) {em) plant {gm} |
Variables First season(2002/2003) Second season( 2003/2004)
Effect of hybrids

Sonar 36.83a [101.70a [67.27a (67.97a [3587a (101.20a

Gedion 3527a |99.06a |[6421b |6498b |3435b |9789b

Lamoyo 3584a |98.86a !64.33b |B501b |3467ab [96.89Db

| Effect of nitrogen {(Kg N/fFed.)
80 34.31p |96.88b 163.72b |3340b |9625b |6294b

100 36.59a [100.42ab [6565b {3543a (99.11a 164.89ab

120 37.04a [10231a |BB.58a |3606a [10062a [B565a
Effect of potassium (Kg K20/Fed.)

50 3224c [9477c [60.10b [3149c¢c [94.36c¢ |[59.26b

100 320b [100.11b {67.52a |[3507b |[98.93b [66.77a

150 39.51a |104.73a |70.33a ]3853a ;102703 |69.78a

Values having the same alphabetical letter(s) did not significantly differ at 0.05 level of
significance, according to Duncan’s multiple range test.

1.3 Effect of potassium rates:

Data in Table (2) show high significant effect for the high K rate on all
studied traits in both seasons. There were no significant differences between
the medium and high K rates for plant dry weight in both seasons.. The
increment in plant growth due to potassium appiication may be owe to the
vital role of K* in higher plants, wherein, stimulate large number of enzymes
required for protein synthesis in higher concentration, stimulate Co, fixation,
osmoregulation and cell extention (Marschner, 1995). These results are in
agreement with the results obtained by Evereit and Subramanya ( 1984).

1.4 Effect of interaction between hybrids and nitrogen rates:

Data in Table (3) show significant effect for the interaction between
sweet pepper hybrids and N rates on all studied traits. The highest value was
recorded with the interaction treatment of the hybrid Sonar fertilized with the
high N rate (120 kg Nffeddan) which did not differ significantly than the
treatments of Sonar with the medium N rate (100 kg N/feddan) and Lamoyo
hybrid with the high N rate in both seasons. Such different responses of
pepper hybrids to N rates were reported by Midan (1995) and Chaurasia ef
al.(2002) who found that the best interaction treatment for increasing plant
height was ARCH-235 x 150 kg N/ha.

1.5 Effect of interaction between hybrids and potassium rates:

Data in Table (3) show significant interaction effect between sweet
pepper hybrids with potassium rates on all studied traits in both seasons
except number of feaves/ plant. The hybrids Sonar and Lamoyo fertilized with
the high K rate (150 kg K,O ffeddan) had the highest value of plant height
and dry weight / plant .
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Table 3: Effect of interaction between sweet pepper hybrids X nitrogen
rates, sweet pepper hybrids X potassium rates and nitrogen X
potassium rates on plant height, number of leaves and dry
weight of sweet pepper plants in 2002/2003 and 2003/2004

seasons
Characters Plant | MO | prantdry { Plant | No-of 4 piant ary
height (cm) plant weight (gm} |height (cm) plant eight {gm)
Variables First season(2002/2003) Second season( 2003/2004)

Sweet pepper hybrids X N rates (Kg.Nifed.)
80 35.03 de | 98.07 bed 65,47 be 3413 de | 98.67 bed | 85.00 be
100 | 37.45ab | 102,41 ah 68.62a 36.42ab § 101.27ab | 68.27 ab
120 38.01 a 104.61 a 69.81 a 37.06a 10366a 68.53 a
80 3367 f 96.95 cd 63,21 ¢d 32841 96.04 de 62.22d
Gedion 100 36.06cd | 9961 bed | 63.57cd [ 3523 bcd | 98.61bed | 6258 cd
120 | 36.08de | 100.62abc| 68.16a 34.97 cd 99.03 be 67.84a
80 34.24 of 95.63d 62.48d 33.54 of 84.03 e 61.224d
Lamoyo | 100 | 36.25bed | 99.24bed | 64.76 cd 35.23d §7.46 cd 63.82 cd
120 37.04abc | 101.71ab| 67.77ab | 36.14abc | 99.17 be 67.56a
Sweet pepper hybrids X K rates (Kg K:O/Fed.)
50 33.99e 95.86 d 63.88 ¢ 3226e ©6.85 cd 63.06 ¢
100 3661¢cd | 101.93bc ! B8.80ab 3567c¢d | 101.61 ab | 68.20 abc
150 40.88a 107.30 a 71.22a 3967 a 10535a 7054 a
50 HNole 94.28d 58.33d MN13e 93.61 de 57.48d
Gedion 100 35.70 4 99.25¢ 66.57 be 3461d 97.85¢ 65.68 be
150 38.22b¢ | 103.64b | 70.04 ab 37.31bc | 10222ab | 69.47 ab
50 3181e 94,17 d 58.10d 31.07e 9282 e 57.24 d
Lamoyo 100 36.30 cd 99.16 ¢ 67.18 be 35.23d 97.33cd | 66.42 abc
15¢ | 39.43 ab | 103.24b | 69,74 ab 38.61ab [ 100.52bc | 89.34ab
N rates {(Kg.N/fed.) X K rates (Kg K;O/Fed.

80 50 31.44d 9251 e 59.15 ef 3086¢ 92.02d 57.95e

100 34.16¢c 96.82d 64.07 d 33.25¢ 96.15¢ 63.54 cd

[ 150 37.34b 10.33¢ 67.94 bc 36.30b ) 100.57ab | 67.34bc
30 32.82cd g5.82d 58.82 f 31.93¢ | 95.46cd 58.10 e
100 100 36B61b 100.32¢ 67.42¢ 35.50b 08.83bc | 66842 cd
150 40.34a | 10512ab | 70.72 abc 39.45 a 103.05a | 70.16 ab
S0 32.45c¢d 96.00d 62.34 de 31.57¢ 95.60cd | B1.74de
120 100 37.83b 103.21 te 71.06 ab 36.76b 101.81ab ] 7034 ab
150 4085a | 10773a | 7234a 39.84a | 10446a | 71.85a
Vaiues having the same alphabetical letter{s) did not significantly differ at 0.05 level of
significance, according to Duncan’s multiple range test.

Sonar

Sonar

1.6 Effect of interaction between nitrogen and potassium rates:

Data in Table (3) show significant effects for the interaction of
nitrogen and potassium rates on all studied traits. The highest effects
recorded by the medium and high N rates with the high K rate (150 kg
K,O/feddan). As for the positive effect of both N and K rates on plant growth,
Mengel and Kirkby (1978) and Gardener ef al.(1995) concluded that nitrogen
is an indispensable elementary constituent of numerous organic compounds
as amino acids, protein and nucleic acids and it is needed in formation of
protoplasm and new cells, as weli as encouragement cell elongation. They
also added that K is the prevalent cation in the plant and may be involved in
maintenance of jonic balance in the cell and stimutate the enzymes which are
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essential in respiration and carbohydrates metabolism. So, K is very
important in over all metabolism of plant.

1.7 Effect of interaction among sweet pepper hybrids, nitrogen and
potassium rates:

Data in Table (4) show that the hybrid Sonar fertilized with the
medium or high N rates and received the high K rate gave the highest
significant interaction effects on all vegetative growth traits in both seasons.
Whereas, hybrid Lamoyo fertilized with low N rate (80 kg / fed.) and low K
rate (50 kg / fed.) recorded the lowest values in this respect.

Table 4: Effect of interaction among sweet pepper hybrids X nitrogen
rates X potassium rates on plant height, number of leaves and
dry weight of sweet pepper plants in 2002/2003 and 003/2004

seasons
Characters Plant No.of | Plant dry Plant No. of Plant dry
height eaves/ weight height leaves/ weight
Variables {cm) plant (gm}) {cm) plant {gm)
N K
Sweet | rates | rates
pepper | {Kg. N/| (Kg First season(2002/2003) Second season( 2003/2004)
hybrids | fed.) | KO/
Fed.)
50 [32.40 kimj 92,96 no |62.56 fgh| 31.73 hi | 93.80j-m| 61.70jj
80 100 | 34.36ijk | 98.00 j-m1 65.80 def| 33.23 fgh| 99.16 d-h| 65.63 d-i
150 |38.33defg|103.26d-g|68.06 cde| 37.43 ¢d |103.06a-d| 67.66 b-f
s 50 | 33.60jkl[96.80 kim|64.46 e-h| 32.86 ghi| 96.53 £k | 64.50 f]
5 100 | 100 |37.13 fgh; 101.90 -1{69.36 bed| 36.36 de |100.76 c-fl 68.70 e+
« 150 { 41.63 ab|108.43 ab{ 72.03 ab| 40.03 ab| 106.53a | 71.56 ab
50 [33.00fm|87.73j-m|64.63 efg| 32.20 hi | 99.63 d-h| 63.00 g-j
120 | 100 |38.33 d-g|105.90b-¢(71.23 abc| 37.43 cd |104.90 ab|70.20 abg
150 | 42.70a | 110.20a| 73.56a | 41.56a | 106.46a} 72.40a
80 50 {31.23m 9313 no| 58.73i | 30601 [ 91.90Im| 56.86k
100 | 33.53 jkl |96.96 Imn| 63.03 fjh| 32.66 hi | 95.57 .i-1| 62.30 hij
150 | 36.26 ghi| 100.76 -|67.86 cde| 35.26 df {100.70 c-f| 67.40 b-f
5 50 |32.50Km|95.30mn| 55.4Cj | 31.63 hi | 96.20 g-k| 54.43 K
g 100 | 100 [36.26 ghi| 99.63 h-I | 65.33 ef | 34.96 efg| 97.53 1] | £4.03 f
O 150 {39.43 cde| 103.90 cf[70.00 abe: 39.10 he | 102.106-¢/69.30 a-e
50 | 32.00 Im [94.43mno; 60.88 hi | 31.16 hi |92.73kIm| 61.08 ]
120 | 100 [ 37.30 hij[ 101.16 f§]71.36 abc| 36.20 de {100.50 c-f|70.73 abc
150 | 38.96 c-f1106.26bcd 72.26 ab| 37.56 cd {103.86abd 71.73 ab
50 |1 30.70mi 91.43¢c | 5616 | 30.561 [ 80.36m | 55.20k
80 100 | 34.60ijk { 95.50 mn|63.40 fgh| 33.86 ghi| 93.76 j-m| 62.70 g-]
150 |37.43 c-h| 99.96 g-k[67.90 cde| 36.20 de| 97.96 e-1 | 66.96 c-j
% 50 |32.36Km|95.26 nm|{ 56.60} | 31.30 hi : 93.66 ]-m| 55.36k
E 100 | 100 [36.43 ghi| 99.43 |4 |67.56 cde| 35.16 def] 98.20 &-1[66.46 ¢c-h
8 150 [39.96 bed{103.03d-h!70.13 abe| 39.23 ¢d | 100.53 ¢-f| 69.63 a-d
50 132.36 kKim;$5.83 mn|61.53 ghi| 31.36 hi | 94.43 I-m; 61.16j
120 [ 100 §37.86 d-gi102.56 e-I[70.60 abc| 36.66 de |100.03¢-g}70.10 abg
150 [40.80 abe)106.73 be|71.20 abe] 40.40 ab|103.06a-d! 71.43 ab

Values having the same alphabetical letter(s) did not significantly differ at 0.05 level of
significance, according to Duncan’s multiple range test.
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2, Fruit yield:

2.1 Effect of sweet pepper hybrids:

Data in Table (5) show that the Sonar hybrid had the highest significant effect
on number of fruits and fruit weight of both early and total yield in both
seasons .The increase in fruit yieid may be ows directly to the increment in
vegetative growth and dry weight, consequently, the increase in fruit yield. In
this respect, Chaurasia et af, (2002) found that ARCH-226 hyhrid significantly
increased the total yield / ha. compared with the other hybrids. The variability
among the pepper hybrids yield traits were also reported by Arisha ef
al.(2003).

Table 5: Effect of sweet pepper hybrids , nitrogen and potassium rates

on yield of sweet pepper hybrids in 2002/2003 and 2003/2004
seasons

Character: Early yield Total Yield Early vield Total Yield
No. of | Fruit ; No.of [ Fruit | No.of | Fruit | No. of | Fruit
fruits/ | weight| fruits/ | weight| fruits/ | weight| fruits/ | weight
m® |(kg/m?}) m’ |(kgim?)| m® l(kg/m?)| m® |(kg/m?
Variables First season(2002/2003) Second season{ 2003/2004)
Effect of hybrids
Sonar 6.62a|073a|19594at 2162 |7.02 a| 0.76a [19.23a] 2.13 a
Gedion 6.02b )| 061b{17.73b| 1.83b [ 6.08b) 0.62b |17.79b| 1.80Db
Lamoyo 553c[053¢c|1654c] 160c|534c|049b|17.14b] 1.59¢
Effect of nitrogen (Kg/Fed.)
80 570c | 056b(16.69¢c| 166b| 551¢c] 0.54b ;1693 ¢c; 166D
100 6.06b| 063a[1803b| 1.94a|636b|066a|1814b| 1.91a
120 641a]067ai19.14a|] 1.98a!1657a| 068a19.09a] 1954
Effect of potassium (Kg/Fed.)
50 503b] 047b|1523¢| 1.43¢c | 467¢c| 0.44c |15.20¢c| 1.42¢
100 6.36a|068a[18.75b/ 202b | 6.56b | 0.67Db [18.93b! 1.97b
150 £.78a| 0.72a]19.88a| 215a| 721a| 0.76a |2002a]| 213 a

Values having the same alphabetical letter(s) did not significantly differ at 0.05 level of
significance, according to Duncan’s multiple range test.

2.2 Effect of nitrogen rate:

Data in Table (5) show that high N rate (120 kg N/feddan) had the
highest significant effects on number of fruits and fruit weight for both early
and total yield in both seasons. However, there were no significant
differences among the medium and the high nitrogen rates for fruit weight of

The increase in yield at high N rate may be owe to increases in
vegetative growth parameters(Singh ef al, 1996). As well as nitrogen
increased dry matter production through higher LAl and CGR, wherein, plants
were able to partition a greater proportion of their dry matter into fruits,
resulting in a higher harvest index and fruit yield (Hegde, 1987). The results
are in agreement with those reporied by Mishriky and Alphonse (1984), who
found that that total yield was increased with increasing N rates. Also,
Manchanda et af., (1988) found that increasing rates of N increased number
of fruits per plant and fruit yields. in addition, Gonzales and Beale (1987),
Shukla et al.(1987) and Prince et a/.(1988) came to similar conclusion.
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2.3 Effect of potassium rates:

Data in Table (5) show that the high potassium rate (150 kg
K,O/feddan) had the highest significant effects on early and total yield in both
seasons. However, there were no significant differences among K rates on
number of fruits and fruit weight for earfy and total yield in the first season
only. The increase in yieid and its components due to K application my be
owe to the vital role of K in stirmulating the plant growth and hence increase
fruit yield. Shukla ef a/.(1987) found that fruit yield of bell pepper was not
significantly affected by K application up to 80 kg KoO/ ha. On the other hand,
Singh and Verma (1891) found that application of K at 120 kg / ha. resulted in
the highest yield of tomato.

2.4 Effect of interaction between sweet pepper hybrids and nitrogen
rates:

Data in Table (8) show that there were significant interaction effects
between sweet pepper hybrids and N rates on both early and total fruit yield
in both seascns. Sonar hybrid gave the highest records for number of fruits
per piant and fruit yield when fertilized by the high N rate in both seasons. [n
this connection , Chaurasia et al., (2002) studied the effect of interaction
between four Chilli hybrids and four levels of nitrogen and found that the best
interaction for increasing the yield /ha. was ARCH-226 x 200 kg N /ha.

2.5 Effect of the interaction between sweet pepper hybrids and
potassium rates:

Data in Table (6) show a significant interaction effects on all studied
traits. Sonar hybrid fertilized with the high K rate gave the highest records of
sweet pepper yield studied traits in both seasons.

2.5 Effect of the interaction between nitrogen and potassium rates:

Data in Table (8) show that the high N and K rates interaction
treatment gave the highest number of fruits and the highest early and total
yieid in both seasons. However, there were no significant differences among
the interaction of the medium N rate and the high K rate as well as the
interaction of the high N rate and the high K rale in both seasons. Prince et
al.(1988) found that yields were highest with N:K ratio of 1:1.16 compared
with the ratios of 1:1 or 1:1.32.

2.7 Effect of the interaction among sweet pepper hybrids, nitrogen rate
and potassium rate;

Data in Table (7) show that the interaction ameong hybrids, N rates and
K rates had significant effects in both seasons. Sonar hybrid plants fertilized
with the high N and K rates recorded the highest number of fruits for both
early and total yields. Also, Sonar hybrid piants fertilized with the high or
medium N rates and received the high K rate gave the highest sarly and total
fruit yield in both seasons.
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3. Fruit Quality:
3.1 Effect of sweet pepper hybrids:

Data in Table (8) reveal that Sonar pepper hybrid recorded the highest
value of fruit length as well as Gedion and Lamoyo hybrids had the highest
flesh thickness in both seasons . Fruit diameter increased significantly with
Lamoyo hybrid in the second season , but it was not significantly affected in
the first one . The same data aiso show that the content of V.C and dry
matter % were not significantly affected in both seasons. Chaurasia et al.
(2002) illustrated that fruit length , fruit diameter and fruit size were
significantly high with ARCH-226 Chilli hybrid compared to other pepper
hybrids.

Table 6: Effect of interaction between sweet pepper hybrids X nitrogen
rates, sweet pepper hybrids X potassium rates and nitrogen X
potassium rates on yield of sweet pepper plants in 2002/2003
and 2003/2004 seasons

Characters Early yield Total Yield Early yield/m“(kg) Total Yield

No. of Fruit | No.of | Fruit | No.of| Fruit No, of | Fruit
fruits/ | weight | fruits/ | weight | fruits/ | weight | fruits/ { weight
m (kgim’)| m’ kg/m}| m® | (kgim% | m® | (kg/im)

Variables First season{2002/2003} Second season{ 2003/2004)

Sweet pepper hybrids X N rates (Kg.N/fed.}

80 594 cd; 064bc i 1714d ) 182d | 587d | 061 de| 17.06def [ 1.82d

Sonar 100 | 6.87ab] 0.75a | 2048a| 226b | 7.28b | 0.76b | 19.89b | 2.27a

120 | 706a | 080a | 21.44a| 241a | 780a | 0B8Ba | 20744 | 2352

80 | S5.44ef | 055de [ 1589 ef| 164e | 551ef | 0.56ef | 16.24f | 165¢

Gedion 100 | 608¢ | 060cd | 17.83¢ | 195¢c | 640c { 067¢ | 17.98¢c ; 190¢

120 | 653b | 068b [ 1848b | 1.89¢d; 633¢c | 062cd| 19.18b ;1.86cd

80 |570de; 0.50 e [ 17.03cd| 152f ! 506¢g | 044g | 17.48ed | 1.50f

Lamoyo 100 | 522f [ 053 e ; 15781 ) 161ef | 539f | 0521 | 16568 ef [ 1.60 ef

120 | 566de | 055 de} 1681de] 165e | 559e | 0531 |1738cde[ 165

Sweet pepper hybrids X K rates {Kgq K;O/Fed.
50 5461 | 055¢ |1622e¢ | 165f | 540g 1 056d | 15.80e ; 1.65f

Sonar 100 | 6.93b | 079b | 2056b | 2.34b | 752b | 081b | 2020b | 2280

150 | 7.48a | 085a [21.89a | 248a | B12a | 080a | 2160a ;24643

50 490g { 045f | 14981 ] 137g , 447h | 041e | 1490e ! 136¢g

Gedion 100 | 639cd! 068c }1864¢c | 197d | 650d | 067c | 1876¢ | 1.92d

150 [ 677bc| 071c 11968by 215¢c | 728c | 078b | 19.72b | 212¢

50 473g | O41f | 1450f) 1256h | 4141 | 035f | 1491 e | 1.24h

Lamoyo oG T 574 ef | 056 de [17.16de| 1.72ef | 5661 | 0.54d ] 17.74d | 1711

150 | 6.10de | 061d [17.97cd| 181e | 623e | 059d | 1876c | 181 e

N rates (Kg.N/fed.) X K rates (Kg K;OfFed.)

50 502e | 0441 (14711 129e | 424h | 037 e | 1481e | 1289

100 | 590d | 061d { 17.37d} 189c | 596e | 0B62¢ | 1753d | 1.80d

80 150 | 617cd | 0.65¢d [17.99cd| 188c¢ | 633d | 062c | 1843¢c | 1.88¢
S0 ) 482e | 044f | 150.08Bef| 146d | 478g | 046d | 1506e | 1.451
100 100 1643bc | 070be [ 1892¢ | 211 b | 684c | O.70b | 19.08¢c ;| 205 b

150 | 691ab| 074ab | 2009b | 225a | 744d | 0B81a ; 2029b | 223 a

50 | 524e | 052e [1581e| 153d | 499f | 049d ) 1574¢ | 1.52¢

120 100 | 673b [ 073ab | 1897b] 212b | 688¢ | 0.71b | 20.18b | 206b

150 | 727a | 077a | 21656a) 231a | 7862 | 0B3a | 21.36a | 22732

Values having the same alphabetical letter(s) did not significantly differ at 0.05 level of
significance, according to Duncan's multiple range test.
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Table 7: Effect of interaction among sweet pepper hybrids X nitrogen
rates X potassium rates on yield of sweet pepper plants in
20062/2003 and 2003/2004 seascns

Characters Early yield Total Yield Early yield Total Yield
No.of | Fruit | No.of i Fruit | No.of | Fruit | No.of | Fruit
fruits/ | weight | fruits/ | weight | fruits/ | weight | fruits/ | weight

Variables m | kam){ m | kamdl m® | kgim’) | m® | (kg/m?)
N K
Sweet | rates | rates )
pepper | (Kg.N/| (Kg First season{2002/2003) Second season{ 2003/2004)
hybrids| fed.) | K, Of
fed.)
80 50 | 550i1] 051] [1567im{ 1.46k | 473p | 0.45k [1547m-p| 1.481
100 | 6.00ghi| 0.68¢cd [17.57 hij; 1.99e | 647§ | 0.72de} 17.47 k| 1.95fg |
150 | 6.331fg | 0.73c [18.20fgh 2.02e | 6.70h | 067 ef [18.23¢g]] 202 ¢f
5 50 |557hk|[055g-j[1667 kil 1.65] | 5370 | 0.55h j16.03Imn 1.64k
S 100 | 100 |7.2Ccde 082 b [ 21.43d{ 244b | 783e | 0.78¢d ;21.00cd]| 237¢
w 150 | 7.83ab [ 090 a | 23.33b! 268a | 863b | 1.01a ) 2263b] 26442
50 [5.30kim[0.59 e-h] 16.33k[1.85fgh| 6.101 | 0.70e 115.901-0] 1.83 hi
120 | 100 [ 760bc[ 088 a [ 2266b] 265a | 827c | 0.93b | 2240b] 253b
150 | 827a | 092 a | 2443a] 2742 | 903a | 1.01a | 23.93a] 270a
80 50 [ 477n [ 042 k[1397n|124Im| 410s | 0.341 [14.33gr] 1.21 no
100 {570 h-ki 0.62 ef | 16.57 jkl| 1.80ghi| 6.101 | 0.67 ef | 16.53kI| 1.83hi
150 | 587 g-j | 0.64 de{17.13ijk[ 1.89fg | 633k | 0.67ef | 17.871j| 1.89gh
S SO | 447n {038 k] 1433n| 143k | 470pq; 0470k | 14.03r] 1.43!
° 100 ) 100 | 6.77ef | 072 ¢ {1923 ef] 216d | 6979 [ 0.72de | 19.70ef| 206e
O 150 [700de; 0.71¢c [ 1993 e] 225¢cd| 7531 | 083c [20.20cde 222d
50 5.471-1 1 0.54 hij{ 16.63 k! 143k | 460 | 0.40K [16.33kIim| 1.431
120 | 100 { 6.70ef | 0.72¢c | 19.83e] 1.93ef [ 6.43 k { 0.61fgh{20.03 def 1.89 gh
150 {743 bed] 0780 (21.97cd| 231c | 797d | 0.85¢ | 21.10¢| 2264
80 S0 [480mn| 040k | 1450n| 116m | 380t ; 032) |1463pgrf 1.150
100 [ 6.00ghi| 0.53i [17.97ghl 1.66] | 5300 | 0.46jk |1860ghl 162k
150 | 6.30fg | 0.5Be-1| 18.63fg| 1.74i | 597 m; 0.53 hjj [19.20efg 1.74]
% 50 443n | 040k [1423n| 1291 | 427r ; 036! {15.10n-g 1.26 mn
£ 100 | 100 { 533k [ 0.57f1 | 16.10kl| 1.73i | 573n { 059fgh] 16.53 kI] 1.72]
8 150 {590 ghi| 0.63def[17.00ik| 1.82ghi| 617! | 0.60fch'18.03 hij| 1.82 hi
S0 1497 Imn| 044k [14.77 mn 1.301 4.27r 0371 [15.00 01 1.31m
120 | _100 | 5.90ghi|0.60efg|17.40hiif 1.78 hi } 593 m | 0.58gh |18.10hil| 1.78j
150 ] 6.10gh | 0.62def[18.27 fgh 187 fgh} 657! | 0.64elg|19.03fgh 1.868h

Values having the same alphabetical lefter{s) did not significantly differ at 0.05 ievel of
significance, according to Duncan’s multiple range test.

3.2 Effect of nitrogen rates:
It is obvious from the data presented in Table (8) that application of
the high N rate (120 kg N/ fed.) was the superior treatment which increased
fruit length and dry matter % in both seasons as well as fruit diameter in the
second season . In the first season, flesh thickness as well as the content of
V.C were not significantly affected by N rates. In this respect, Hegde (1986)
found that N fertilization(up to 180 kg/ ha.) increased fruit dry weight , volume
and pericarp thickness and Chaurasia ef a/ (2002) found that fruit length ,
fruit diameter and fruit size were increased with increasing N application up to
200 kg /ha.
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Table 8: Effect of sweet pepper hybrids , nitrogen and potassium rates
on fruit quality of sweet pepper fruits in 2002/2003 and

2003/2004 seasons.
haracters | g | Frut | Flesh | Fruit dny V-C o Fruit | it | Flesh |Futdry VG
length )diametenthicknes| matter (;\fg{ e1sh length diametenthicknes; matter (g?re 5?1“
{cm) {cm) | s (mm) % welght {cm) {em) | s (mm} % weight
Variables First season{2002/2003) i) Second season(2003/2004)
Effect of hybrids
Sonar 10.91a] 829a ) 573b | 713a (18655 1065a] 5.66b | 832b | 707a | 184.39a
Gedion 967 b| 836a | 620a | 7.07a |18452a| 057 b| 6.16a | 828b | 7.04a | 184.44a
Lamaoyo 907 b| 8.79a 6.23a 706a |181.26a} 902 ¢ ( B.17a | B.75a ) 701a ) 180.67a
Effect of nitrogen
80 955b | 822a ] 6.00a j 680c |179.37a) 940c | B2%b | 596a | 675¢ | 17967a
100 992ab | 8B.49a { 6.05a ] 7.11b [183.74a| 9.72b | B844ab | 6.02a | 7.07b | 182.58a
120 1018a | 873a | 6.10a | 7.35a | 188.70a]| 1010a| 862a [ 603a | 730a { 187.44a
Effect of potassium
50 955b | 822a | 6.00a  680c |179.37al 9.40c | 820b ) 596a | 675¢ | 179.67a
100 992ab; 848a | 605a ¢ 7.41b {183.74a] 9.72b | 8.44ab) €02a | 707b 118289,
150 10.18a) 873a [ 6.10a | 7.35a (188.70a{ 10.10a ] B862a ) 603a | 7.30a | 187.44a

Values having the same alphabetical letter{s) did not significantly differ at 0.05 level of
significance, according to Duncan's multiple range test.

3.3 Effect of potassium rates:

The data presented in Table (8 ) clear that the high rate of potassium
(150 kg/ fed.} recorded the maximum values of dry matter %, fruit length and
the content of V.C in the two growing seasons, and the same trend took place
with fruit diameter in the second season. The same data reveal that flesh
thickness was not significantly affected in both seasons. Also, fruit diameter
was not significantly affected in the first season. The obtained results are in
good line with those reported by Abdel-Maksoud et al.(1977 ) who found that
application of 200 kg K,SO4 fed. produced the best quality of pepper fruits.
Zhu and Shu {1991) came to similar conclusion on tomato.

3.4 Effect of interaction between sweet pepper hybrids and nitrogen
rates:
Data in Table (9) reveal that the interaction between Sonar hybrid and
application of 120 kg N/ fed. recorded the highest value of dry matter % in
both seasons, with no significant differences with the interactions between
Gedion and Lamoyo hybrids with the high rate of nitrogen in the first season,
The same data reveal that the interaction between Sonar hybrid and
application of 120 kg.N/fed.; the interactions among Gedion and Lamoyo
hybrids at all nitrogen rates as well as the interaction between Lamoyo hybrid
and application of 100 or 120 kg N / fed. were the best treatments for
enhancing fruit length , flesh thickness and fruit diameter , respectively, in
both seasons. The content of V.C was increased with the interaction between
Sonar hybrid and application of 120kg.Nffed. in the second season only.
Chaurasia ef al. {(2002) found that the best interaction for enhancing fruit
quality expressed as fruit size , fruit length and fruit diameter was ARCH-226
hybrid x 200 kg N /ha.
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Table 9: Effect of interaction between sweet pepper hybrids X nitrogen
rates, sweet pepper hybrids X potassium rates and nitrogen
X potassium rates on fruit quality of sweet pepper fruits in
2002/2003 and 2003/2004 seasons.

Eharacters . ’ v.C veC
gl 7oty afiaos i engtly U | FESY bty oo
fcm) {em) (mm)  [matter % 1 frash m) | (em) (mm)  [aser %) frash
weight waight
hriables Fiest season{200212003) Second season( 2003/2004)

eat pepper hybrids X N rates {(Kg.Nifed.}

80 [1036b ] 790¢ | 5620 | 6.83¢ |18044a | 10.10c [B.29¢cd | 558D |6.75 8 (179.44¢
pnar 900 | 11.037 | 8.36abc| 5.76b | 7.18Db |185.00a | 10.63 b [8.30cd | 5.72b_| 7.11 ¢ N84.33bc;
120 |1133a | 882abl 5825 | 7.398 |192.67a |11.214 |8.48 bc | 5.60a | 7.95a H00.80 a
80 | 947cde| 8.170c)| 6.18a | 6.79¢ |17067a| 0321 | 8.17d | 6.16a |6.77 e 180.22¢
adion 100 | 9.67 ¢d) 6.29abc| 6.21a | 709D |185.00a] 958 ¢ | 8.19d | 6.16 8 _|7.06¢d 134,00bc¢
120 | 9.88¢c | 862ab| 6.23a | 7.33a |183.89a | 081 d |8480c | B.i8a |7.31ab 189.11ab)
B0 | 8.83f | B.60ab) 6224 | 6.79¢ (178002 8.786 h ) 852D | 6.16a |6.74e [179.33¢
hmoyo 100 | 9.05¢f| 8.82a | 6.21a | 708L |181.22a|8.96 g | 8.83a | 6.18a |7.05d [180.33 G
120 | D.33de| 807a | 6.27a | 7.324 |184.56a| 930 { | 8.60a | 6.22a |7.26b (18233 ¢
Sweet pepper hybrids X K rates (Kg K;O/Fed.)
50 [10.18c [B.11c |558c [6.89d N71.89 [10.06¢ [B.1ade |557b BBlc [7467e
pnar 700 |1098b [B42bc [5.74bc |7.16c [81.00a |1053b {8.36¢cd |5.69b 1B |86.11¢cd
150 1i.57a |86dbe (587t |7.33a [85.22a |11.36a [Bo3bc |5.73b [1.284 |93.894
50 |896e |B.11c |6.12a 1686d [175.11a |8.79 | |803e |609a k.8ic |7600e
bdion 100 _19.80cd Ba4ibnc 6213 |7.10c HB422a 076 d [B.30cd (6.19a 707 b |85.78¢d
150 |10.17¢ [8.56bc |6.29a |7.26b 191.89a [10.17c |850c |6.21a [T.232 (91.56ab
50 18391 [850bc |6.17a |B6.85d [176.33a [8.34 g BA2cd |613a [7.76¢c [7133 8
\moyo 100 (9.13e B76ab |623a |7.10c M91.22a 1907 ¢ |8.786b |6.18a (7060 82114
150 19.70d 19123 |6.29a |7.24b h0856a |062 d |B.06a 6248 11222 |BB.56be
N rates {Kg.N/fed.) X K rates (Kg K,O/Fed.)
50 1894 e 18.14d |5.92c [666g N71.89a [8.84 f [8.21c [5.00b B.o5g 172.501
100 19.63 ¢ B.3sbod 6.03bc | 6821 181.00a (942 d |831c [98ab )6.751 |80.33 ¢
150 H0O7b 850 cd B.0Babc |6.93e U85.22a (993 ¢ |8.46bc |5.01ab hoide 186.11cd
50 B.20 de B.22bcd |5.99bc [6.87 ef #175.11a 19.07 e |8.19c K5.03ab BAdel 173.781
100 108 _[10.04b B.51bed B.0Gabc | 7.08d [184.22a [9.72 ¢ [B44bc_6.02ab [F.05c [Ba.56de
150 [1051b B.73abc 6.13ab |7.37c 001.89a {10996 8690 |B.10a (7325 |91.33b
50 D.38 cd B.36bcd 5.97 be_{7.07d 176332 B.28 de [8.23c &96ab F.00cd )75.67f
120 100 |10.32b B.76ab B.i0abc {7.45b N91.22a [1021b (866 B.06ab Fd4iab (90.11bc

80

150 [10.84a [908a 16.24a |753a [198.56a |10.83a 1896 a B.08ab 750a [96.56a

Values having the same alphabetical fetter{s) did not significantly diffe: .t 0.05 level of
significance, according to Duncan’'s multiple range test.

3.5 Effect of interaction between sweet pepper hybrids and potassium
rates:

it is obvious from the data presented in Table (9} that the interaction
between Sonar hybrid and application of 150 kg.K;O/fed. was the superlor
interaction for increasing dry matter % in both seasons . The content of V.C
was enhanced by the same abovementioned interaction treatment in the
second season, but, it was not significantly affected in the first one .

Referring to the fruit iength , fruit thickness ,and fruijt diameter , the
same data show that the interaction between Sonar hybrig and the high K
rate was the best treatment for increasing fruit length, while, the interaction
between Gadion or Lamoyo hybrids with alt rates of potassium increased
fruit flesh thickness .The interaction between Lamoyo hybrid and application
of 100 or 150 kg K;O / fed. enhanced the fruit diameter . The previous resuits
are true in the two growing seasons. The obtained results of fruit dimensions
may be related with the variability among pepper fruit genotypes .
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3.6 Effect of interaction between nitrogen and potassium rates:

Data in Table (9) iflustrate that the interaction between application of
the high N and K rates was the best interaction treatment for increasing dry
matter % in both seasons . The same trends were obtained with fruit
dimensions expressed as fruit length and diameter. The same previous
interaction treatment increased the content of V.C in the first season | but, it
hiad no significant effect in the second one . The increment in fruit dimensions
due to application of the high rates of nitrogen and potassium may be owe {o
the stimulative effect of nitrogen and potassium on plant growth and dry
weight which reversed on fruit quality under study. Dangler and Locascio
(1990) found that the highest tomato quality fruits was obtained with 50%
trickle irrigated applied N +K.

3.7 Effect of interaction among sweet pepper hybrids, nitrogen and
potassium rates:

Data recorded in Table (10) illustrate that interaction among Sonar
hybrid and the high rates of N and K was the best treatment, wherein, had a
significant effect on dry matter % in both seasons and the content of V.C in
tiie second season , but, it had no significant effect in the first one .

Table 10: Effect of interaction among sweet pepper hybrids X nitrogen
rates X potassium rates on fruit quality of sweet pepper
fruits in 2002/2003 and 2003/2004 seasons

aracter
[ Characters | o i | Eeuit | Flesh Frui dod mvf::oo Fruit | Fruit | Flesh Frutdnd .S
length |diameter thicknes] matter g?resh length |diameter thicknes] matter f%eshg
£m N cm .
ariables femy | {em) Js{mm)] % weight cm) | { s{mm)] % weight
K
Sweet rattqe rates
pesper) o :u (Kg First season(2002/2003) Second season{ 2003/2004)
hybrids g- Y0
fed.) Fed)
50 | 9B3ghi | B.03hi | 550k [ B.69N |1/36/a19.77 fglBaédehn] 547e | 6.53 K [172.33 1
80 (100 |10.43def] B.2311 |567fgh| 68569 [180.67a] 10.07 e | 82311 | 5.60de | 6.79] [179.67igs
150 |1080cd| B33)) |570efg! 6058 [187.00a] 10.47d | 8271 567cd | 69211 |18633d
5 50_[1017efg| B3 ghi |563fgh| 601 f [ 176003 .93 ¢l | 813 hy ) 560 de | 667 nij [174.0004
< 100 {100 (11136c|Ba3d1 1577 efg} 7130 (18467a] 1047 G [B33ehn] 573cd | 709e | 38532d
& 150 {11,800 | B.50d1 ] 587de) 7.45b |194.33a] 11.50D |B43eg] SB3c | 7.37cd | 19387 b
50 [1053de{8.17gh | 563gh | 7.00¢ 1177.338a 10470 | BO3y ) 563de |7 03elgl1776/gh
120 {100 [1137b |860e-n] 530ef | 7400 |19567 a| 13.07 ¢ |B.50 def] 5,73 cd J7.46 abcl 19333 b
150 | 12102 {9 10abc] 603¢cd | 7642 | 205005 32.102 (800bc ! 570¢cd j 7.55a 120167 a
50 | 880K [ B0OOi |603cd) B.85h |171.00a] 857K | 803§ | 606b | 662k |173.000;
80 | 100 | 960N | 8201 {6.23abc] BB1g 118167a] 943 B 174a, 1 6.23ab ] 679 1161.00eig
150 110.00tgh| 830 e | 6.27ab | 602 ¢f | 166.3%a| 0.07 et | 8.0 e-i | 6.17 ab | 6,90 hj | 186.67 d
5 50 [ 897Kk [8.03ni |620abc] 6861y 17735a] B07] | 7.00] {6104ab | 6,83 hj |176.00gh
3 100 [7400 |98Cgh [833e-i [B37abc] 7.07d | 166332 9.73tg | 8,27 e-1 | 6.17 ab 17 03 elg [184, 23cef
S 150 |10.13efgl B50d (637ab ] 7.95¢ [181.33a] 1003 6 |8.408gn | B.20ab{ 7.31 d |181.67bc
50 | G10jk | 830 |B13bc; 7.06d |17967a] 883, |817g||610ab| 704ef [ 17000g
120 [100_J10A7elg[8.70 b.g (6 23anc] 7.44b |19167 a] 1010 | 547 def | 617 ab 1730 bed [ 192.0086
150 |10.37det| 887 ae [633ab] 7615 1105332 1050d | BBObe | 627 a | 71 50ab {196.53 b
S0 | 820m | 8.40d-i [823abc| 664h [171.00a] 8.20m | B.231- | 6,47 ab| 6501 117233
80 [ 100 | 887k 1853 d-1 [620abc] B6.861g (160.67a) B77jk |8.53de | 61Cab] 6./9] 1180 3aelg
150 ['043% |867a-e|623abc| 603 ef 1182.33a] 0.3/ 1 | BEObe | 6,20 ab |6.92 ghi {185 33de
2 50 |B8A7Im|850di)613bc [B8.851g1172.00a| B30m | 853de | B.10ab | 6831 J171.331
g 100 | 708 | 910j« T877af 623 abc 7074 [18167al 897] {873cd | 6.174b |703 etg 1167 COefg|
i 150 | 960N |920ap | 626ab| 7.32¢c (190003 |963gh| B23a | 6.27a | 7.09d |i88.67¢d
50 [850Im |860di | 643ab) 7.05d [172008a]| B53| 650 cef] 513 ab |6951gh| 170.93
120 ({00 | 943 |BOTad|6.27ab)| 7420 |16633a( 947 hi {9.00ab | 627a | 7.37 cd |18500de
750 |9.83 ghi| B.03hi | 550h | 7.49b |195332| 87719 [B.40en| 5.47 e |7.46abc| 191 670c

Values having the same alphabetical letter(s} did not significantly differ at 0.05 level of
significance, according to Duncan’s muitiple range test.
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The same previous interaction treatment significantly increased fruit
length in both seasons, while, the interaction among Lamoyo hybrid and the
nigh rates of N and K had a significant effect on fruit diameter in both
seasons.

Referring to fruit flesh thickness, the same data show that the
interaction among Lamoyo hybrid and the high rates of both N and K was the
superior treatment for increasing the previous iraits without differences with
all interactions among Lamoyo and Gedion hybrids with all rates of N and K|
except, the interaction among the low rate of both N and K with Gedion hyhrid
in both seasons .

4. Fruit content of N, P and K
4.1 Effect of hybrids

Data in Table (11) show that there were no significant differences
among all sweet pepper hybrids cn N, P and K contenis of fruits in both
seasons. In this connection, Midan (1995) found that fruits of pepper
genotypes showed differences in their fruits N, P and K contents.

Table 11: Effect of sweet pepper hybrids , nitrogen and potassium rates
on on N, P and K contents of sweet pepper fruit in 2002/2003
and 2003/2004 seasons

Characters N P K N P K
%) (%) (%) %) %) (%}

\ariables First season{2002/2003) Second season{2003/2004)
Effect of hybrids
Sonar 264a 0214a 1892 2632 0215 a 1.87 a
Gedion 283 a 0.213a 187 a 2.62a 02123 185a
lLamoyo 261a 0214 a 1.87a 260a 0212 a 185a
Effect of nitrogen (Kg N/fed.)
80 254 b 0.214a 1.82b 253b 0215a 1.80b
100 266a 0214 a 1.89a 264a 0213 a 1.86 ab
120 268a 0214 a 183 a 2.67a 021721 | 181a
Effect of potassium (Kg K,O/fed.}
50 254¢ 02133 1.79¢ 254¢ 0.213a 177¢
100 264h 0.210 a 1.88 b 263b 0.216 a 186 b
150 268a 0.210a 1.96a 268a 0.216 a 1.94. a

Values having the same alphabetical letter(s) did not significantly differ at 0.05 level of
significance, according to Duncan’s multiple range test.

4.2 Effect of nitrogen rates

Data in Table (11} show significant effects for N rate on N and K
contents of sweet pepper fruits in both seasons, while there was no
significant effect on P content. The highest N and K contents were recorded
with the medium and high N rates. These results are in agreement with those
reported by Mishriky and Alphonse (1994) who reported that fruit N content
was significantly increased with increasing N rates to 80 kg N/ fed.. In this
connection, Kulvinder and Srivastava (1988) found that both N and P
contents of pepper fruits cv. Pan-C-1 were significantly higher with 120 kg N
/ha.
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4.3 Effect of potassium rates

Data in Table {11) show significant effects in both seasons for K rates
on fruit N and K contents, while there was no significant effect on P content
in both seasons. The high K rate recorded the highest N and K values in
sweet pepper fruits in both seasons.

4.4 Effect of interaction between the hybrids and nitrogen rates
Data in Table (12) show significant effects for the interaction between
hybrids and N rates on fruit N and K contents in both seasons. The highest N
and K contents were recorded with Sonar and Gedion hybrids fertilizedwith
high N rate and did not significantly differ than the medium N rate with Sonar
hybrid.
Table 12: Effect of interaction between sweet pepper hybrids X nitrogen
rates, sweet pepper hybrids X potassium rates and nitrogen
X potassium rates on N, P, and K contents of sweet pepper
fruit in 2002/2003 and 2003/2004 seasons

Characters N P K N P K
(%} (%) {%) (%) {%} (%)
Variables First season(2002/2003) Second season( 2003/2004)
Sweet pepper hybrids X N rates (Kg.N/fed.}
80 253¢ 02122 1.81¢c 252 ¢ 0213 a 1.80 cd
Sonar 100 2.68ab 0.215a 190 ab 2.66 ab 0.216a 1.87 abe
120 272a 0.216a 1.84 a 270a 0215a 1.93a
80 255¢ Q.216a 1.81¢c 254¢ 0,211 a 1.80d
Gedion 100 265b 0.213a 1.890 2.64b 02142 1.86a-d
120 2,68 ab 0.211a 1.91ab 267 ab 0214 3a 1,80 ab
[T 2.54¢c 0.213a 181c 254¢ 0212a 1,81 cd
Lamoyo 100 2641 0.214a 187D 263b 0.208a 1.85 bed
120 265D 0.215a 191 ab 264b 0.214a 1.89 a-d
Sweet pepper hybrids X K rates (Kq K;0fFed.}
50 256¢ 02112 1.79¢ 2.56d 0211a 1784d
Sonar 106 265b 0.218a 1.88b 2.64 b 0.214a 187 b
150 2.70a 0.212a 187a 269a 0.220 2 1852
50 2.54¢ 0.210a 1.79¢c 2.53d 0.208a 1.77¢d
Gedion 100 264b 0214a 1.87 b 263be 0.211a 1.86 be
150 2.70a 0219a 195a 270a 0220a 193a
Lamove 50 2.53¢c 0217a 178¢c 252d 0.208 a 176d
ot 100 263b 0211a 1870 261¢ 0,208 a 1,85 cd
150 267 ab 0.214a 195a 2 66 ab 0.217 a 1832
N rates {Kg.N/fed.} X K rates (Kg K;O/Fed.)
50 250 e 0.211a 1.741 2.49¢ 0208a 173e
80 100 2.55d 0.218a 182 ¢ 254 e 0.2122 182¢cd
150 2.57d 02123 1.87d 258d 0.215a 1.86 be
50 256d 0.210a 180e 255 de 02104a 1,77 de
100 100 263¢ 0.2142a 1884 265¢c 0210 a 1.86 be
150 2.73ab 02192 1.98b 272 ab 0220a 1.95a
50 257d 0217 a 182e 2.56 de 0.210a 1.81¢cd
120 100 2.70 be 0.211a 192¢ 2.69 bc 0.212a 191b
150 2.77a 0.214a 202a 2752 0.222a 200 a

Values having the same alphabetical letter(s) did not significantly differ at 0.05 level of
significance, according to Duncan's multiple range test.

4.5-Effect of interaction between the hybrids and potassium rates:

Data in Table (12) show significant effects for the interaction between
hybrids and K rates on fruit N and K contents in both seasons. The highest N
and K contents were recorded with the high rate of K applied to all hybrids.
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4.6-Effect of interaction between the nitrogen rates and potassium rates

Data in Table (12) show significant effects for the interaction between
N and K rates in both seasons. The medium and the high N rates with the
high K rate gave the highest fruit N and K contents in both seasons. There
was no significant effect on P content in both seasaons.

4.7 Effect of interaction among hybrids, nitrogen rates and potassium
rates:

Data in Table (13) show significant effects for the interaction among
hybrids , N and K raies in both seasons. Sonar hybrid had the highest
records for fruit content of N and K when fertilized by high N and K rates. As
regard to P contents there were no significant differences among most
treatments in both seasons, however, the higher values, in general, were
recorded with the high N and K rates.

Table 13: Effect of interaction among sweet pepper hybrids X nitrogen
rates X potassium rates on N, P, and K contenis of sweet
pepper fruit in 2002/2003 and 2003/2004 seasons

Characters N p K N P K
Variables {%) (%} (%) (%) {*) (%)
Sweet NKraﬁIs; K r;tes
peppet {Kg. {Kg First season({2002/2003) Second season{ 2003/2004)
hybrids ed) | KO
Fed.}
50 250k | 0210bc |l 1.75mnj 250k 10210 ab} 1.73m
80 100 | 255h-k | 0.217 abe; 1.83 hk 254] 1 0216ab; 183K
150 25411 | 0210bc | 1.86 g 253jk 1 0213ab| 1.85e-h
50 259fgh | 0.210bec | 181K 258hi | 0210ab| 1.79M
100 100 268e ;0213abc) 188fg | 267efg | 0216 ab | 1.86 ef
150 276bc | 0223a 200b 274bc | 0223a | 186bc
- 50 260fg (0217 abc) 1.83h-k | 260h | 0.213ab| 1.83719
o 120 100 | 273 bcd 10217 abc] 193de | 272cd | 0.210ab| 1.92cd
a 150 282a {0.213abc;, 206a 280a 0..3a 204a
50 250kl 10213 abc] 1.75mn 2491 0206ab; 1.73Im
80 100 256f 10220ab | 1821 253jk | 0.210ab [ 1.81fk
150 261f {0213abc| 1.86ghi 281h | 0.216ab| 1.85e-h
50 255g4 1 0210bc | 180k 2541 0210ab | 1.77jm
100 100 267e 10213abc| 188fg | 2.67efg | 0.210ab | 1.86efg
150 | 273 bed | 0217 abc; 1.98bc | 273 bed | 02233 | 1.96bc
g 50 256f! 10217 abe| 1.81K 255i | 0.210ab | 1.80g-k
3 120 100 | 271cde | 0.207 ¢ 191 ¢f | 269def | 0.213ab| 1.93cd
0] 150 2.78ab | 0.210bc | 202D 276b 10220ab; 1.99b
50 2491 0.210bec | 1.74n 2491 0210ab{ 17233 m
80 100 254 h! [0217abe| 182kl 254k [ 0.210ab | 1.B1fk
150 2581 [0213abc| 1.89fg 259h 10216ab ) 1.89de
50 2541 | 0210bc | 178Im 254k 1 0.210ab{ 1.76 kim
100 100 | 268 de {0217 abc| 1.87gh 265¢g | 0.203b | 1.85e-h
150 | 271 cde | 0217 abc| 1.95cd | 2.70cde | 0.213 ab | 1.94 bed
24 50 285h-k 10217 abel 1.83 ik 255§ ] 0206ab| 1.81fk
g 120 100 267e | 0210bc | 1.92def | 266fg { D.213ab | 1.80 h-k
5 150 | 272cde | 0.220ab | 200b { 270cde ) 0.223a | 1.87be

Values having the same aiphabetical letter(s) did not significantly differ at 0.05 level of
significance, according to Duncan's multiple range test.
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