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ABSTRACT

Evaulation of ten pepper cultivars with regard to 14
plant and fruit characteristics were made during 1985/1986
and 1986/1987 winter seasons under plastic houses without
heating. A randomized complete block design with three
replications was used. Highly significant differences were
found between cultivars in all characters studied.

Cultivars, Kyrtovcke Kapija, Szarvasi (sweet flesh)
and Kalocsai (hot flesh) gave the highest early yield.
Csokros Csungo, Csokros Felallo and Zlaten Medal cvs.
produced the highest total fruit yield (about 28.0, 25.0
and 13%, respectively, over California Wonder cultivar).
The largest weight, width, pericarp thickness and locule
number of fruits were produced by Paradicsom Zold Szentesi
and Kyrtovcke Kapija cvs. While the cultivars Zlaten Medal,
Csokros Felallo and Csokros Csungo gave the longest fruits
and the highest fruit total soluble solids and vitamin C
content compared with the remaining cultivars.

Plant height ranged from 61.7 to 90.1 cm. in hot cvs.,
and from 61.2 to 114.5 cm. in sweet ones. The highest plants
were observed in Zlaten Medal cv. Fruit colour ranged from
waxy to dark green in cultivars studied. Among sweet cvs.
Soroksari Hajtato, Csokros Felallo and Csokros Csungo had
waxy fruits.

The relationships between traits studied were deter-
mined by correlation coefficients. Significant correlations
were found between various pairs of characters, indicating
possibilities for selection for certain traits based on
other ones.
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INTRODUCTION

Peﬁper, Capsicum annuum, L. is one of the most important vege-
table crops throughout the world including Egypt. VYielding ability
and frutt characteristics are important in choosing a cultivar for
plantiné in a certain area. Therefore, attention must be given to
improving the cultivars regarding these attributes for grower and
consumer. As a result of plant breeding, modern cultivars often
have higher crop indices than other ones (Holiday, 1976). Introduc-
tions and evaluation of new cultivars is very active and quick
method in a crop improvement, since the promising new cultivars are

selected and replaced instead of the older outmoded ones.

Significant varietal differences were reported by several
investigators among them were: Kirti et al, (1972) and Alieva (1981
& 1984), concerning earliness; Bozzoli and Calzoni (1974) and Arya
and Saini (1976), for toéal yield; Pospislova and Toul (1967),
Cambraia et al. (1971), éozzoli and Calzoni (1974), Panker and Magar
(1978) and abu El—Hassan.gglgl. (1986), regarding chemical composi-

tions of fruit.

A number of correlations had been found between various pairs
of pepper characters. Total fruit yield was found to be highly cor-
related;with plant height, fruit number, average fruit weight, fruit
length, early fruit yield and flesh thickness (Raju, 1980;
Suthanthirapandian et al., 1981; Veerappa, 1982; Joshi and Brahma,
1983; Depestre et al., 1981 and Nair 35 31., 1984). On the contrary,
negativé correlations waé observed between total yield and some other
plant and fruit characters, i.e., number of days to first flowering
(Jo et B1., 1973; and Suthanthirapandiaa et al., 1981); Plant height,
capsaiéin content and leaf length (Arya‘and Saini, 1976). According
to Sathe and Phadnavis (1977) ascoibip acid content was positively

correlated with fruit leﬁgth.
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F{uit development depends generally on normal seed set,
a procgss occurring under conditions of normal fertilization. Sub-
optimal temperatures were found to stop pollen development, pollen
germination and fertilization (Tadahiko, 1965 and Rylyski, 1971).
Tadahiko, (1965) added that genetic differenies in response to sub-
optimal temperature do exist in peppers. Over the past few years
pepper became an important plastic house crop in Fgypt for early
production and exportation. Hence, the major purpose of the present
study Qas for determining the most promisingvgenotype(s) with regard
to ear{y and total yields, as well as, some fruit characteristics

for planting in winter season under plastic green houses.

MATERIALS AND METHODS

The experiments were carried out during the winter seasons of
1985/1986 and 1986/1987 at the Experimental Farm, Faculty of Agri-
culture. Minufiya University. Ten pepper cultivars namely: Bela
Kapija, Hatvani Hajtatasi, Kalocasai, Zlaten Medal, Kyrtovcke
Kapijas Paradicsom Zold Szentesi, Soroksari Hajtato, Szarvasi,
Csokros Felallo and Csokros Csungo were used in this study. The
cultivars were brought, from Hungary, and mentioned for four gene-

rations by selfing.

The cultivars were arranged in a randomized complete block
design with three replications. Sowing was done in the middle of
September and the nursery was covered with plastic tunnel. Seed-

~lings éere transplanted about six weeks later, in both plantings,
into unheated plastic house in double rows with a spacing of 70x35
cm. California Wonder cultivar, which is widely planted in Egypt
was used as control. Cultivation, fertilization, irrigation,
disease and insect control programme were followed as commonly
practiced. Fruits were picked every two weefs at the green mature

stage,
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Data were recorded on the following traits:

1- Number of days from transplanting to first flower anthesis.
2- Early fruit number/plant (the first three harvests).

Early fruit weight/plant (the first three harvests).

Total yield (fruit number/plant) in all harvests.

Total yield (fruit weight/plant) in all harvests.

Average fruit weight; was determined by dividing total fruit
weight by the total fruit number.

e Ty

Fruit:length and diameter in cm.

Wall thickness in cm.

Locule number.

Vitamin C content, was determined according to the procedure

reported by the A.0.A.C. (1975).

11- Total soluble solids content (T.S.S.), was determined by the
hand refractometer, (Rick, 1974).

12- Plant height, in cm.

13- Fruit colour.

Fop o3

1

All data vere subjected to statistical analysis according to
Snedecor and Cochran (1967). Correlation coefficients were calcu-
lated for several pairs of characters (Steel and Torrie, 1960) using

character means of the all cultivars evaluated.

RESULTS AND DISCUSSION

1- Number of days from transplanting to first flower:

Data presented in Table (1) show that highly significant dif-
ferences were found among cultivars in date of first flower anthesis
in the two experimental seasons. Combined data indicate 'that hot
cultivars vere earlier than sweet ones. Flewering_was observed

firstly in the cultivar Hatvani Hajtatasi, followed by Kalocsai and
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Table 1, Number of days from tranaplanting to firat flower anthenin
and early yield of p=pper cultivars in 1995/1986 and 1mn /1717,

M0, of days to first " Barly yleld / plant
flower anttesis
Cultivars No.of frnits welgh:an frults
1986 1987 mean 1986 1987 mean 1986 1987 mean
Hot cvs,
Bela Kapija 33.0 29.0 31.0 15,3 -9.4 12.4 0.267 0,187 0,224
Hatvanizﬂajtétas 31.0 26.0 28,5 17.0 9.3 13.2 0.258 0.162 0,211
Ralocsal 39.0 37.0 3.0 17,3 5.1 11.2 ! 0.369 0.115 0,247
Mean 34,3 30,7 32,5 16,5 7.9 12.2  0.299 0,152 0,726

Sweet cvs,

Zlaten Medal 56.0~-56,0 56,0 10,4 2.3 6.4 0.213 0,073 0,151
Kyrtovecke Rapija 41.0 36.0 38,5 7169 153} 5.5 0.292 0.173 0.233
Paradig¢nom Zold

Szentesi 45.0 35.0 40.0 6., 5- 5.0 4.8 0.233 0,146 0,17
SOroksari Hajtato 43.0 40,0 41.5 11.5 4.3 7.9 0.233 0.144 0,187
Szarvast 45.0 Sa;o 1.5 18.4 3.1  10.8 . 0.247 -0.134%4 0,191
Csokroa Feldllo 46.0 40i0 43.0 7.6 3.5 5.6 0.253 0.120 0.187
Caokros Csurizo 41,0 35,0 38,0 12,2 4,1 8,2 0,245 0.121 0.1A3
California Wonder 48,0 42,7 45.4 35 2.4 3.0 0.305 0.217 0,261
tean 45.6 40,3 43.0 g s 52 2.9 0.254 0.143 0,172
L.5.D. 5 % 3.7 3.0 2.3 10T 0.017 0,071

1 % 5.0" 4,1 - e 0.7 0.026 0,028
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Csokros Csungu cvs. On the other hand, Zlaten Medal was the latest
cv. in flowering. Generally, all hot cvs. and Kyrtovcke Kapija,
Paradicsom Zold Szentesi, Csokros Felallo and Csokros Csungo from
the sweet group flowered earlier than California Wonder, the
standard cv. These results confirmed those of Abou El-Hassan et

. (1986), who mentioned that flowering date varied widely between

cultivars.

2- Early yield:

Number and Qeight of early fruits in the different pepper
cultivars are shown in Table (1). All pungent cultivars and six
of‘the sweet cultivars gave higher number of fruits as compared with
California Wonder cv. Only Paradicsom Zold Szentesi cv. produced
fewer- early fruit-number-than_that of the control cv. Among sweet
cvs., Szarvasi showed the highest fruit number. Over-all average
of hot cvs. significantly exceeded that of the sweet cvs. in both

seasons, regarding number of early fruits.

On the other hand, weight of early fruits in all studied cvs.
was significantly lower than that of California Wonder in both
experimental seasons. However, pungent cvs. showed the highest
early yield, followed by the cultivars Kyrtovcke Kapija, Paradicsom
Zold Szentesi. The superiority of California Wonder cv. in early
fruit weight is due to its large average fruit weight. Alieva (1984)
also found that hot cvs. produced early fruit number and weight more

than those produced by sweet cvs.

3- Total yield:

Data illustrated in Table (2) indicate that all cvs., without
exceptions, significantly exceeded California Wonder cv. in total
fruit number per plant. Data also show that overall mean of hot

cvs. was higher than that of sweet cvs. over the two seasons. The
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Table 2., Total fruit yield and average fruit weight of ggudied
pepper cultivars,1985/1986 and 1986/1987.

Total fruit yield Sy
Aver, fruit welght

Cultivars No.of fruits Weight of fruits
: *(Kq.) % ol

1986 1987 mean 1986 1987 mean 13986 1987 .mean

Hot cvs,

Bela Kapiia 48.0 39,0 43,5 0.837 0.534 0.831 17.5 21,1 19.3
' ) +

Hatvani Hagatas! 61.0 46.3 = 53.7 0,686 0.869 0.7/8 14.2 18.8 16.5

Kalocsai 61.8 44,6 53,2 1,284 1.128 1,206 20.8 25.3 23.0

Mean 56.9 43.3 B0,k 0.996 D.940 OLy38 17,5 21.7 19.6

Bweet cvs,
Zlaten Medal 50.6 46.7 48,7 1,194 1,201 1.1y3 23.6 25.8 24.7

Kyrtovcke Kapija 37.4 28,2 32.8 1,301 [1.222 1.262 34.8 43.3 39,1
Paradicsom zo1d :

Szentesi 29.4 24,3 26.9 1.184 . 088 1.136 40.3 44.8 42.6
Soroksari Haj-

tato 46,3 38.1 42,2 1,083 1,044 1,064 23.4 27.4 25.4
Szarvasi 36.7 26,5 i31.6 "1.113 0.950 1,032 30.4 35.8 33.1

Csakros Felalle 41.3 44,3 32,8 1.276 [1.378 X.,327 30.9 3.1 31.0
Csokros Csunge 59.8 54.4 ~ 511 1,298 1.410 "'1.354 21.8 25.9 23.9
Ca11if, Wonder 12,9 13.0 13,0 0,938 1.182 ° 1.060 T™.5 91.3 u4.Y

——————— g S o = - ————
Mean 39.2  34.4 36.8 1.173 '1.184 1.179 35.5 40.7 38.1
;’;';"';’;? 4.0 2.0 0. 029 0,040 2.0 1.5

o 1 5.4 2,1 0.039 0,054 2.4 2.1
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highest number of fruits was produced by Hatvani Hajtatasi and
Kalocsai cvs. (from hot group), as well as, Csokros Csungo and
Zlatén Medal cvs. (from sweet group), which were long fruited cvs.
But the highest number of fruits obtained in this study was from
plants of Csokros Csungo cv.

Total yield by weight was significantly higher in sweet cvs.
than hot cvs. This result is due to large average fruit weight in
the mild cvs. The highest fruit yield was reflected by cultivars
Csokros Csungo, Csokros Felallo, Kyrtovcke Kapija and Zlaten Medal.
Among pungent cvs., Kalocsai gave the highest yield. On the other
hand, the lowest yield was reflected by the cvs. Bela Kapija and =
Hatvani Hajtatasi. In general, all sweet cvs. oufyielded the
standard cv., California Wonder. Significant differences in total-
fruit weight and number per unit area were also observed between
pepper cultivars elsewhere (Bozzoli & Calzoni, 1974 and Arya &
Saini, 1976).

4— Average fruit weight: length and diameter:

3

bata concerning average fruit weight are shown in Table (2),
and concerning fruit dimentions in Table (3). It is obvious that
hot cvs. gave smaller, longer and thinner fruits than those given
by sweet cultivars. The largest fruit weight was observed in the
Paradicsom Zold Szentesi and Kyrtovcke Kapija cvs., while the small-
est ffuits were observed in Csokros Csungo and Zlaten Medal. Three
swee;'cvs. i.e., Zlaten Medal, Csokros Felallo and Csokros Csungo
produced the longest fruits among the sweet group. However, all
pungeht cvs, were significantly longer than these cvs. The highest
values of fruit diameter were observed in the Kyrtovcke Kapi ja,
Paradicsom Zold Szentesi and Szarvasi. As a whole, none of culti-
vars studied competed California Wonder in either éruit weight or

width. The present results regarding fruit weight, length and
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Table 3, Fruit dimentions and colour of studied pepper cultivars,
1985/19y86 and 1986/1987.

Fruit length Fruit diameter Fruit colour

Cultivars in em, ‘ © in em,

1986 1987 mean 1986 1987 mean 1398641937
Hot cvy Fo :
Bela Kapija . '13.7 ‘14,0 13.9 2.3 2,6 2.5 Green
Ha tvani Hajtatast 14.2 14.2 14,2 1.7 1.9 1.8 Green
Kalocsai 10,7 153 =139 =315 502, 94 3.0 Dark green
Mean 135 144 L 2k a5 28

Sweet cvs,

Zlaten Medal 310 1S5 Ry =R oL Light green
Kyrtovcke Kapija 4,2 5.0 4.6 _ 5.2 °5,89 " "5.5 Green
Paradicsom Zold P :
Szentesi. 4.1 T8 % > -5.55 5.8 1557 Green
Soroksdri Heitato 3.6 5.2 4.4 4 4.4 43 Waxy
Szarvasi 4.3 5.7 -+:5:0= 5l 5.3 5.2 Dark green
Csolkros Felallo T1oF . 2.6 Ji 20 =56 3.7 Waxy
Csoikres Csungo Yo.8 = 3102079 38 = 3.6 ¢ 3.7 Waxy
Clif, V‘onder 15 9.1 8.% 855 -T:0 5.3 Green
Mean To 2 8.5 9 TS S SRS

5% 0.33 0.44 0.2 11
L.S.K . :

o 0.45 0.57 0 ES

Ps
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diameter were in harmony with those reported by Zatyko (1979) on
the cvs., Paradicsom Zold Szentesi, Szarvasi, Csokros Felallo and

Csokros Csungo, in Hungary.

5- Wall thickness, and locule number/fruit:

Data presented in Table (4) show that the thickest wall of
fruit was recorded in the fruits of Paradicsom Zold Szentesi and
Kyrtovcke Kapija cvs. in the two seasons. They significantly
exceeded California Wonder and other cvs. . On the other hand, the
thinnest flesh values were shown by the three hot cvs., in addition
to, the long fruited cvs. (from the sweet group), i.e., Zlaten Medal,
Csokros Felallo and Csokros Csungo. Generally, the long fruited cvs.

showed lower wall thickness values than those of short fruited ones.

Average locule number per fruit ranged from two to three locules
In most studied cvs. Only three cvs.. i.e., Kyrtovcke Kapija, Para-
dicsom Zold Szentesi and Szarvasi gave fruits with three to four

locules (Table 4).

6~ Plant height and fruit colour:

‘Data presented in Table (4) show significant differences among
cultivars studied in plaét height. Average plant height values
ranged from 60.7 to 127.7 cm. and from 56.N to 101.2 cm. in the
firsi and second-seasons, respectively. However, the plants of
Zlaten Medal cv. showed the maximum height values with average of
127.? and 101.2 cm. in the first and second seasons, respectively,
followed by the cultivar Csokros Felallo (101.5 and 90.5 cm., in
the two seaons, respectively). On the other hand, minimum average
plant height was recorded in the cultivar Soroksari Hajtato (60.7

and 61.7 cm., respectively, in the first and second seasons).

Colour of fruits was determined by naked eye in relation to

the green fruits of the standard cultivar, California- Wonder. The

r
w
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Table 4, Wall thickness, locule number per fruit and plant height
of ‘studied pepper cultivars, 1985/1986 and 1ys6/1987.

wall fhibknees Locule number Plant height
in
Cultivars oo in cm,

1986 1947 mean 1986 1987 mean 1986 1987 mean

Hot cvs. i

Bela Kapija 0.28 0,27 0,28 2.83 2,71 2.77 67.3 56.0 61,7
Hatvani najtatasi 0,23 0,23 0,23 2.85 2.37 2.61 8.5 81l.7 85.1
Kalocsal 0.24 0.25 0.25 2.58 fz.ss 2.57 95.7 84.5 90.1
——————————————— - an e e ————— ' ———— - — -~
riean 0.25 0,25 0.25 2.75 [2.55 2.65 83.8 74,1 79.0

Sweet cvs. ] §
Zlaten Medal 0.29 0,30 0.30 2.17 2.13 2.15 127.7 101,2.114,5
Kyrtovcke Kapija 0.72 0,66 0.69 3,17 }.11 3.14 79.3 - 65.0 72,2

Paradicsom Zold

Szentesi. 0.78 0,67 0,73 3.22 3.17 3.20 81,7 12.0 6.9
Soroksari ¥a2i- !

tato. 0,52 0,45 0,49 -3.17 -3.19 35:18 260, 7 61,7« 61,2
Szarvasi 0.49 0.49 0.49° 3.0 3.07 3.04 86.0 80.4 83.2

Csokros Felallo 0.41 0.33 0,37 2.6
Csokros Csungo 0,37 0.31 0.34 2.35 E.37 12,36 72.8 682 70,2
Calif, Wonder 0.63 0.52 0.58 3.8

Mean 0..55 0,47 20,50 2,948 .2.87 2391 90.0 - 79.3 B84.7
5 % 0.017 0.03 0. 38-.0.38 10.8 Fo X
L.S.D.
1% 0.020 0.04 0. 53 0.51 14.7 9.7
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studied cultivars could be classified into four groups based on

their fruit colour as follows: cultivars with dark green fruits,

i.e., Kalocsai, and Szarvasi; cultivars with green fruits, i.e.,

Bela Kapija, Hatvani Hajtatasi, Kyrtovcke Kapija and Paradicsom

Zold Szentesi; cultivars produced waxy fruits, i.e., Soroksari
Hajtato, Csokros Felallo and Csokros Csungo; and the light green
fruits were produced by Zlaten Medal cv. (Table 3). The waxy colour
was also recorded by Zatyko (1979) for the same cultivars, in Hungary.

7- Total soluble solids and vitamin C content:

Data obtained on the total soluble solids (7.S5.S.) and vitamin
C content in pepper fruits of cultivars under study are presented
in Table (5). Differences in total soluble solids and vitamin C
content were significant among cultivars in the two seasons. It is
obvious that hot cultivars have higher percentage of total soluble
solids than the sweet ones in the two seasons. The average values
were A.8 and 5.6% for the two groups, respectively. Of sweet cvs.,
Zlaten Medal cultivar contained the highest percentage, while
Szarvasi cv. contained the lowest percentage, but did not differ

sigﬁificantly from standard cv., California Wonder.

i For vitamin C content, combined data over the two seasons
revealed that the Zlaten Medal cv. also have the highest content
foliowed by Csokros Csungo and Csokros Felallo cultivars. Slight
diféerence, was observed between the general mean of hot and sweet
groéps in this respect. In the two seasons, Zlaten Medal, Csokros
Feléllo and Csokros Csungo cvs. significantly exceeded California
Wonder in vitamin C content, while four cvs., i.e., Bela Kapija,
Szafvasi, Hatvani Hajtatasi and Kalocsai surpassed it in the

first or the second season only (Table 5).

This result confirmed previous results obtained by Bozzoli and

Calzoni (1974) and Pankar and Magar (1978), who reported that
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Table 5. Fruit total soluble solids and vitamin C content of
studied pepper: cultivars., 1985/1986 and 1986/1987.

Total solgble solids

VItafin Cc
Cultivars e mg/100 gr.
1986 1987 mean 1986 1987 mean

fiot cT=,

Bela Kapija 6.0 7.1 6.5 105.6 105. 4 105.6
Hatvani hajtatasi 6.1 7.9 7.0 86,7 [-124,7 . 105.7
Kalocsai ® 6.1 7.5 6.8 96- 001271 % 3119
Mean 6.1 7.5 6.8 96.1 » 119.3  107:7
Zlaten Mgdal 5.8 7 S 6.8 138.0 126.3 132.2
RKyrtovcke Kapija 4.9 3 P 96.0 98.8 97.4
Paradicsom Zold

Szentesi, Se 3 Sed. o 185 86 .4 97.7 92,1
Soroksari Fajtato 4.4 6.3 5 & 80,0 89.3 84.7
Szarvasi 4.7 5.5 Bel 105.6 112.9: -109,3
Csokros Felallo 4.7 6.1 5.4 98.8 126.3 - 112.5
Csokros Csungo 5.1 55 e 99.6 127.5 113.6
Calif, Wonder S St 5D .90.7 105.2 98.0
Mean Sl 6,0 5.6 99.4 110.8 105.1

5 % 0,085 = 70,80 5.6 8.4
L.S.05 : :
1% Q.07 =0,70 7.6 11.4
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ascorbic acid content varied widely between cultivars. Our results
also agreed with former report in which large variation in chemical
composition was observed between cultivars due to the variety and

weather conditions (Butkevich and Kharkova, 1971).

: Correlation coefficients between pairs of characters studied
were estimated and listed in Table (6). Correlation values indi-
cated that : 1) High number of early fruits associated with short
period to flowering. 2) High number of total fruit yield associated
with high number of early fruits. 3) Large fruit associated with
few number of fruits in early and total yield. 4) Long fruit
character associated with high number of fruits in early and tctal
yield and small fruit. 5) HNigh fruit.diameter was associated with
eah of few number of fruits in early and total yield, short fruit
and large fruit weight. 6) Large value of pericarp thickness was
associated with each of few number of fruits in early and total
yield, short fruit, large fruit and high fruit diameter. 7) High
locule number was associated with each of few number of fruits in
total yield, short fruit, large width and weight of fruit and higher
value of wall thickness. 8) High value of plant height was associa-
ted with long period to first flower. 9) High total soluble solids
content was associated with each of high early fruit number, long
fruit and thin diameter and pericarp of fruit. 10) High vitamin C
contént was associated with each of long fruit, thin pericarp, few
locule number and tall plant. 11) No significant correlation was
3 found between fruit weight in both early and total yield with any
of Q}her traits studied.

zPrevious reports were contradictory regarding the correlation
between total yield and other traits in pepper. Positive correla-
tion with plant height, fruit number, average fruit weight, fruit
lengih. early fruit yield and pericarp thickness had been found by
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several workers as Raju (1980); Depestre et al. (1981) and Nair et
al. (1984). Negative cérrelation with period to first flower
(Suthanthirapandian et al., 1981) and plant height (Arya and Saini,
1975) were found. -

It is obvious that each studied character varied in different
cultivars, which may be due to difference in their growth, flower-
ing, yield and fruit characteristics as well as chemical constitu-
tion. The appearance of certain trait is greatly affect by the
environmental conditions during growing period. Moreover, some
traits depend upon another ones such as average fruit weight which
differs in each cultivar according to fruit dimentions and pericarp
thickness. Also, each cultivar has its own germplasm which differ
from one to another. In other words,the cultivar performance is

mainly controlled by genetical factors.

Based on the results of this study we recommend for cultivarion
under plastic greenhouses Kalocsai and Hatvani Hajtatas as pungent
pepper and Zlaten Medal, Csokros Csungo and Csokros Felallo as mild
cultivars. This result do not mean, however, that the remaining
cultivars were worthless. In fact, from the plant breeders' point
of view, each genotype could provide the breeder with one or more
of the characters which could be used in breeding programmes. The
correlations observed between various pairs of attributes gave
possibilities for selection for certain character based on other

ones.
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