http://www.pjbs.org P] B S ISSN 1028-8880

Pakistan
Journal of Biological Sciences

ANSIlzet

Asian Network for Scientific Information
308 Lasani Town, Sargodha Road, Faisalabad - Pakistan




Pakistan Tournal of Biological Sciences 7 (5): 703-710, 2004

ISSN 1028-8880
© 2004 Asian Network for Scientific Information

Evaluation of Red Pepper for Spice (Capsicum annuum 1..) Germplasm
Resource of Kahramanmaras Region (Turkey)
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Department of Horticulture, Faculty of Agriculture, KSU, Kahramanmaras, Turkey

Abstract: Red hot pepper production for spices 1s very important for Kalramanmaras City located in Eastern
Mediterranean Region of Turkey as around the world. However, there are major production problems. Cne of
the biggest problems is absence of improved variety yet inside of cultivated peppers and low quality of seed
material in region. In experiment, 115 red hot pepper accessions for spice production criginally collected from
region were evaluated based on quantitative and qualitative characters. When accessions were evaluated based
on each one character, successful of accessions varied. Therefore accessions were evaluated with weighed
grade method and 17, 122, 43 and 140 (elongate), 52, 135 and 51 (triangular), 118 (campanulate) and 123, 26 and
635 (blocky) accessions were selected as use in breeding research of red hot spice pepper in Kahramanmaras.
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INTRODUCTION

Peppers (Capsicum spp.) have been grown for
several thousand years in the Americas. Since their
mtroduction mto the old world, peppers are cultivated in
various environments and a number of different types
were developed!™.

Red (hot, chilli, paprika) pepper for spice 1s one of the
important types in all pepper’™. Spice peppers are
produced great amount in the world*”. Turkey is one of
the countries for spice pepper. Especially, red pepper for
spices is of the most important source for south and
southeast cities of Turkey'™. The best material has been
grown in Kahramanmaras city!”. Turkey red spice pepper
production is 21340 tons in 8094 ha and Kahramanmaras
has proved 26.5% of this production in 1610 ha in 2000.
Approximately 50 factories have activated for process
fresh red pepper as dry pepper with 18.000 ton/vear in
region. Export potential of red pepper as spices has great
economic important. Turkey exported 1402 tons red
pepper as spice and obtained 5259 thousand dollars
income!®.

However there are major production constraints.
Quality of seed material is very low due to farmers are
reproduced pepper themselves. Seed have not obtained
1 production rules by farmers lack of the knowledge. Thus
case have caused to genetic confusion™. An improved
variety has not existed yet and the production material is
still population. Therefore, yield and quality has gradually
decreased. Even, farmers has abandoned from hot pepper

production. Kahramanmaras pepper germplasm resource
has in disappearance risk.

Tt is absolutely necessary to collect and preserve the
local varieties before the disappearance of such material
have wide range of variation mn many characters. Because,
evaluating and grouping of landraces of a crop of a
certain region is helpful for the study of the evolutionary
relationships m line with the history of the crop m that
region and also helpful for crop improvement to make
crosses between apparently unrelated genotypes.
Furthermore, screemng, documenting and storing of
germplasm allows efficient utilization®*'"!,

There are many different varieties, forms; and uses of
Capsicum. This variation is also reflected in the goals and
objectives needed to breed for quality. The strategy of the
Capsicum breeder is to assemble into a cultivar the
superior genetic potential for yield, protection against
preduction hazards and improved quality™.

Therefore the present study was conducted to
evaluate Kahramanmaras red hot pepper germplasm
resource and determine suitable breeding beginning lines
based on their quantitative and qualitative characters.

MATERIALS AND METHODS

Total 115 hot pepper (Capsicum awnuum 1.)
accessions were originally collected in 1998-2000 by us
from Kahramanmaras, Eastern Mediterranean, Turkey

(Table 1).
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Table 1: Collection site of hot pepper accessions according to fruit shape in experiment.

Accessions with

Accessions with

Accessions with Accessions with

Site elongate fruits triangular fruits campanulate fiits blocky finits
Beyoglu 14, 23, 32 11, 67, 108 98 31, 90
Cakallicullu 46 42 - 123
Cakallihasanaga 105 - 131 -
Ceceli 12, 69 125 - 111
Cigli 22, 57,127 15, 50, 88 73, 81 -
Cinarli 33,117,130 4,76 - 25
Cokyasar 28, 64 - - 132
Doganli 48, 95 27,138 - -
Gulluhuyuk 71 16 68 -
Guzelyurt 62, 124 2,120 89 19
Hacibebek 36 33 - -
Karacasu 45, 80 115, 137 - -
Kilili 59,91, 140 13, 52, 110 - 103
Kizilenis 1,24, 104 34, 74, 112 - 7
Kocalar 39, 63 18 - -
Minehuyuk 54 35 - 26
Narlicerkezler 85 51, 84 - -
Narli 43,107,119 66,101,126 - -
Pazarcik 21, 55, 122 8,49, 82, 135 - 102
Sekeroba 30, 44, 96 9,47, 92 77 -
Tevekkeli 106 97 - 128
Turkoglu 17,41, 136 70,114,139 61, 118 65,72
Yolbovu 20,75 5,109 - -
Open field experiments was carried out in randomized RESULTS AND DISCUSSION

complete block design with three replications in 2001.
Each treatment had a single row with fifteen plants 1 each
replication. Seeds of each accession were sown in pots
and after eight weeks, seedlings were transplanted to
open field. Spacing of 60 and 40 c¢cm between rows and
plants were used respectively. Peppers was cultivated as
to Semoes!"! and Vural et aF'? . Peppers were harvested in
the 5th month after the sowing in order to fruits matured.

Data of 16 characters as quantitative and qualitative
were collected based on International Plant Genetic
Resources Institute, IPGRIM™ descriptor lists from the five
plants and twenty fiuits. The characters were recorded as
quantitative (e.g. fruit yield) and qualitative (e.g. fruit
colour, fruit shape, fruit pungency). Quantitative
characters were used directly while for each qualitative
characters were transformed as quantitative characters
(Table 2).

The types were evaluated with changed Weighed
Grade Method using by Barut et al.'" and Balkaya and
Yanmaz!'? in four different class with elongate {(48),
triangular (44), campanulate (9) and blocky (14) fruit
shape. In order to calculation of weighed grade point of a
type: percentage importance of a character multiplied by
value of characters and then these values summed.
Weighed grade values of accessions means of the three
replicates were analyzed with F test. Differences between
the mean values were compared utilizing Fischer’s least

significant test.
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Evaluation of accessions for each characteristics: During
the experiment, 115 red hot pepper accessions were
evaluated with quantitative and qualitative characters are
very important for pepper, especially spice production
(Table 2). Because, within a certain region variation for
plant and fruit types is observed and their presence is
mainly caused by human preference™. Therefore,
quantitative and qualitative characters based on fruit were
priority evaluated" to meet the need for demands of
farmers in this research. Red hot peppers were separately
considered into four groups with elongate, triangular,
But firstly,

performance of accessions were evaluated individual

campanulate and blocky fruit shape.
based on each characteristics.

Dry fruit yield is the most important components for
spice pepper production’™. Increasing of dry fruit yield is
mean much more economic gain m red hot pepper
production. Dry frunt yield as ripe per plant ranged from
13.4t0 94.6 g among the red hot pepper with different fruit
shape (Table 2). This finding is almost consistent with
those of Srirama Chandra Murthy ef af." and Alegbejo
et alU”. But, present findings were not exactly suitable
with those of Mishra et al*? and Zewdie™? who reported
that marketable dry yield were between 23.3-28.1 and 26.0-
347.0 g plant™, respectively. This difference certainly
caused by genetic and environmental reasons. The
maximum weighed grade points (WGP) in dry fruit yield
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Table 2: Characters for selection of hot pepper accessions; importance percentage of characters in Weighed Grade Method; min and max values of characters

in accessions with different fruit shape

Characters Tmportance % FElongate (min-dmax)  Triangular (min-max)  Campanulate {(min-max) Blocky (min-max)
DFY = Dried fruit yield as 15 19.3-94.6 13.4-86.2 23.0-81.6 16.1-82.7
ripe per plant (g)
RFY = Ripefruityield per plant (g) 12 121.5-567.7 82.5-531.3 186.3-511.3 95.7-488.1
PDFY = 9% of dried fruit yield as
ripe per plant (DFY/RFY*100) 10 8.9-168 8.5-16.8 9.7-15.8 9.0-16.6
FY = Fruit yield per plant (g) 8 143.2-685.8 104.8-643.6 203.0-543.8 163.2-573.5
NRF = ripe fruit numbers per plant 7 16.7-73.2 11.8-80.6 16.7-36.1 15.7-67.2
NF = Number of fruits per plant 7 17.8-86.4 13.1-84.1 17.6-60.9 21.4-72.9
FWT = Fruit wall thickness (mm) 6 0.9-2.1 0.9-1.9 1.2-2.1 1.1-1.9
PRFN = Percentage of ripe fruits 6 68.0-988 70.9-98.5 79.9-97.2 71.1-96.9
number per plant (NRF/NF*100)
PRFY = Percentage of ripe fiits 6 68.0-98.2 69.7-96.0 80.2-95.0 59.3-94.4
yield per plant (RFY/FY*100)
FCR = Fruit color in ripe: 1-green, 5 4-5 4-5 4-4 4-5
2-yellow, 3-orange, 4-red, 5-purple
Fw = Fruit weight (g) 3 5.5-14.4 5.4-15.1 6.6-13.1 6.5-12.4
FL = Fruit length (cm) 3 5.6-15.6 5.4-12.6 5.3-10.6 4.7-9.9
FWD = Fruit width (cm) 3 0.9-3.6 1.6-3.8 2.1-4.1 2341
SW = 1000-seed-weight (g) 3 5.3-211 6.7-21.9 7.3-20.2 7.4-20.6
NS = Number of seeds per fruit 3 25.0-109.8 31.3-112.0 36.8-103.5 37.8-105.8
RFP = Fruit pungency: 0-sweet, 3 3-9 3-9 7-7 3-9

3-low, 7-intermediate, 9-high

werereachedn 52(13.4),118(13.3),51 (12.8),123(12.8), 49
(11.9), 26 (11.5), 135 (11.4) and 1 (11.5) accordance with
Table 3-6.

Ripe fruit yield 1s one of unportant character as much
as dry fruit yield"”. Ripe fruit yield also affects dry fruit
vield and economic gain. Among the types, ripe fruit yield
per plant of the peppers ranged from 82.5 to 567.7
(Table 2). These results were almost similar with previous
studies™ "1 Accessions of 17 and 118 with 11.5 WGP
were the most successful in pepper accessions for this
character. Also 52 and 123 were important accessions with
11.4 and 11.3 WGP, respectively (Table 3-6).

Percentage of dried fruit yield indicates to efficiency
of spice production. Percentage of dried firuit yield as ripe
per plant were between 8.5-16.8% in accessions (Table 2).
Accessions of 82 and 118 with 8.9 WGP had the greatest
mn percentage of dried fruit yield. These accessions were
followed by 42 and 89 with 8.8 WGP and 26 and 123 with
8.5 WGP (Table 3-6).

Fruit yield mmportance 15 low mn this experiment.
Because plants have immature fruits at the harvest time
that these fruits are not use in rted pepper spice
production. But still, fruit yield is important character that
all agricultural activities aim is yield"*™. While fruit yield
of the accessions were average 395.3 g and ranged from
104.8 to 685.8 g plant™" (Table 2). Our results agree with
those of Zewdie and Poulos®™, Catala and Costa®” and
Patel et al.”™ who reported that fruit yield were between
201-441, 100-410 and 443-470 g plant ™, respectively. The
highest fruit yield were obtained from 7 and 17 with 7.7
WGP, followed by 52 and 118 with 7.6 WGP (Table 3-6).

Fruit number is relation with yield"™. For this reasomn,
ripe and all fruit number per plant were determined in this
investigation. While ripe fruit number ranged 11.8-80.6, all
fruit mumber changed between 13.1-86.4 in red hot pepper
plants (Table 2). Almost equivalent values for fruit
number has been reported some previous studies™**!,
Accesion No. 17, 73 and 135 were first in all peppers,
followed by 123, 118 and 43 for ripe and all fruit number.
Also 7 was the other important accession 1n all fruit
number (Table 3-6).

Fruit wall thickness very important character for spice
pepper preduction”” because of industrial process™. In
the event of fruit wall thickness decrease, spice
production is easy that fruits is dry in a short time. Also
fruits are easily separate and grind. Tn this case process
cost 18 decreased. In our experiment, fruit wall thickness
changed from 0.9 to 2.1 (Table 2). This results were
confirmed by Joshi et ¢l and were almost similar to
results of Fuentes and Mora™. Acc. No 31 was the
greatest with 5.8 WGP, followed by 73 with 5.6 WGP. On
the other hand 16, 23, 39, 81 and 140 were the other
important accessions in fruit wall thickness (Table 3-6).

Percentage of ripe fruits number (PRFN) and yield
(PRFY) are very important for spice performance of red
hot pepper accessions. Because these characters show
that how much yield can be obtain in all pepper crop for
spice. While PRFN ranged from 68.0 to 98.8%, PRFY
changed between 68.0-98.2 1n all accessions (Table 2).
Accessions of 118, 122 and 137 with 6.0 WGP were the
greatest for PRFN. The highest PRFY were in 118 and 137
with 6.0 WGP (Table 3-5)
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Table 3: Weighed grade of accessions with elongate fiuit shape in different characters, P=0.001, n=3 (Comparisons between means were made with Fischer’s
18D test within total column. Values followed by a common letter are not significantly ditferent, 1.8Dy,;=5.57. See Table 2 for characters)
Acc. DFY RFY PDFY FY NRF NF FWT PRFEN PRFY FCR FW F.. FWD SW NS RFP WGP
17 12.6 11.5 71 17T 6.7 68 3.6 5.1 5.0 4.0 1.7 14 22 2.1 2.1 23 81.98a
122 102 9.8 79 56 58 50 42 6.0 5.9 4.0 16 1.¢ 16 2.9 2.8 23 77.55ab
43 101 9.9 73 6l 6.0 55 29 5.5 5.5 40 16 16 22 2.8 2.8 3.0 76.79%-c
140 10.8 9.9 72 66 52 49 51 5.5 5.1 40 19 24 1.6 1.7 1.7 23 75.99b-d
1 11.4 104 74 67 35 34 46 53 5.2 40 29 21 26 1.6 1.6 23 74.87b-e
23 2.6 9.6 66 63 46 46 51 5.2 5.1 4.0 20 1.¢ 21 2.8 2.8 23 74.55b-¢
117 23 9.0 78 52 45 4.0 3.6 5.9 5.8 4.0 1.9 1.6 21 2.7 2.7 23 72.43b-¢
45 2.1 8.1 80 50 49 4.6 4.5 5.5 5.4 4.0 16 2.1 1.6 2.8 2.7 23 72.37b-e
106 9.5 8.4 76 55 41 40 44 53 5.2 40 20 20 22 2.7 2.7 23 71.74b-f
105 924 8.7 7.5 55 44 41 31 5.6 5.3 40 20 20 25 2.7 2.7 23 71.70b-f
24 103 8.9 7.7 58 46 45 36 53 5.2 4.3 1.9 1.7 23 1.7 1.7 1.9 71.43b-g
55 2.3 7.8 84 49 38 35 41 5.7 5.4 4.0 20 29 1.5 2.7 2.7 23 70.94ch
62 8.8 8.7 70 55 44 42 35 54 5.3 4.0 1.9 1.5 27 2.6 2.6 23 70.41c-I
75 8.7 7.9 82 4.7 54 48 29 5.7 5.7 4.0 14 1.8 14 24 2.4 23 69.82d-j
53 9.0 8.2 7.7 51 3.7 34 32 5.5 5.4 40 22 16 25 2.7 2.7 3.0 69.65d-k
63 8.1 7.6 80 44 49 43 43 5.9 5.8 40 L5 20 16 22 2.2 3.0 69.60d-k
14 8.0 8.0 68 51 5.0 48 43 53 5.3 4.3 1.5 1.6 20 2.7 2.7 1.4 68.76e-1
91 7.7 7.1 82 41 5.1 45 29 5.8 5.8 4.0 1.3 1.3 15 1.8 1.8 23 65.40f-m
127 73 6.6 75 43 44 42 44 5.5 5.2 4.0 L5 1.¢ 18 2.1 2.1 23 65.23g-m
69 7.2 7.0 73 43 4.2 39 43 5.5 5.4 4.0 16 1.7 18 2.3 2.3 23 65.10g-m
20 7.1 6.9 58 54 43 53 46 4.2 4.3 4.3 1.5 14 22 2.6 2.6 23 64.8%h-n
57 7.4 7.2 73 45 37 35 31 5.5 5.4 40 1.8 19 19 2.4 2.4 23 64.52h-0
104 74 6.9 76 43 34 31 43 57 5.4 40 20 22 2.0 1.9 1.9 23 64.44h-0
32 7.8 7.0 68 50 36 42 41 4.5 4.7 4.0 1.7 1.5 22 24 2.4 23 64.15i-0
30 7.5 6.9 70 47 39 4.6 34 4.4 4.9 4.7 L5 1.3 20 2.6 2.6 1.4 63.51j-p
124 7.1 6.6 78 4.0 44 4.0 33 5.7 5.5 4.0 L5 1.7 20 1.9 1.8 23 63.49j-q
41 6.7 6.4 7.7 38 44 40 43 57 5.7 40 14 1.8 15 1.7 1.6 23 63.13k-q
136 7.1 6.3 7.7 4.0 4.2 41 42 53 5.3 40 14 19 16 1.9 1.8 23 62.991-q
59 7.0 6.7 7.5 41 40 37 3.0 57 5.5 40 16 1.6 21 1.8 1.8 23 62.38lr
36 6.8 6.8 76 39 36 33 41 5.7 5.8 4.0 1.8 1.¢ 18 1.3 1.2 23 61.90m-r
64 7.2 6.1 83 38 30 28 37 5.6 5.4 4.0 20 1.6 24 1.7 1.6 23 61.37m-r
112 6.9 6.2 78 39 28 26 4.2 54 5.3 4.0 22 20 1.9 1.9 1.8 23 61.26m-r
71 6.7 6.1 7.9 37 39 35 34 57 5.6 40 L5 1.8 186 1.5 1.4 23 60.77m-r
21 6.5 6.2 63 46 2.7 31 48 4.5 4.6 43 21 1.7 22 2.5 2.4 1.4 59.97m-r
12 6.6 6.4 68 43 28 28 41 5.1 5.0 40 23 1.5 24 22 2.2 1.4 59.92m-r
46 6.2 6.2 6.6 4.1 31 31 43 5.1 5.1 4.0 1.9 1.8 20 2.0 1.2 23 59.83m-r
44 6.3 6.0 70 39 30 29 35 54 5.2 4.0 20 1.8 26 2.0 1.2 23 59.77m-r
54 5.9 5.7 78 33 37 33 45 5.8 5.8 4.0 L5 1.7 16 1.3 1.3 23 59.67m-r
39 6.1 5.4 74 36 30 29 51 53 5.1 40 1.8 1.8 19 1.4 1.4 23 58.37n-r
96 6.2 5.6 7.4 3.7 32 3.1 3.6 5.2 51 4.0 1.7 2.0 1.8 1.6 1.6 23 58.21n—r
85 58 5.2 81 32 33 29 42 5.7 5.5 40 L6 2.1 1.4 1.1 1.0 3.0 58.060-r
48 5.5 5.3 72 34 40 38 42 54 5.3 4.0 1.3 1.6 1.6 1.3 1.2 23 57.31p-r
80 6.0 5.4 78 33 35 32 39 5.7 5.5 4.0 L5 1.6 19 1.4 1.3 1.0 57.10p-r
95 53 5.0 72 32 31 29 43 5.6 5.3 4.0 16 1.6 24 1.5 1.5 23 56.84p-r
22 5.6 5.0 79 31 3.4 31 45 5.5 5.4 40 14 1.5 18 1.2 1.1 23 56.84p-r
107 57 5.1 76 33 22 20 43 5.6 5.3 40 23 22 19 1.5 1.4 23 56.75gr
28 4.9 4.7 7.0 3.1 2.4 24 38 52 5.2 4.3 1.8 1.9 21 2.5 2.5 23 56.08r
86 4.9 4.9 69 3.1 3.2 30 43 5.6 5.3 40 L5 1.8 22 1.4 14 23 5577

Fruit colour is one of the mmportant quality criterion
in red spice production™'**** Tuming from red to purple
of fruit colour is increased market worth. All fruit colours
of accessions were red or slightly red-purple colour in this
investigation (Table 2) as in previous studies™™. It is
very strange that all campanulate fruit shape peppers had
red-purple colour (Table 5). Also accession 30 were
almost same colour (Table 3).

When mdustrial and agricultural activities have
thought large fruit size 1s usually preferred. Because large
fruits is very more suitable than the small for gathering
from field, transportation, processing like washing,
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separating, drying and grinding. The most mmportant
indicators are fruit weight, fruit length and fruit width!®.
Fruit weight ranged 5.4-15.1 g. While fruit length were
between 4.7-15.6 cm, fruit width were between 0.9-4.1 cm
{(Table 2). Our results almost agree with those of Catala
and Costa® who found that fruit weight changed
between 9.27-13.49. Patel et al.** who reported that fruit
length ranged from 8.99 to 10.77 ¢cm and fruit width ranged
from 1.0 to 4.4 cm. Zewdie®! who determined that fruit
width altered from 0.56 to 3.30 cm. Acc. No 1 with 2.9, 90
with 2.8, 5 with 2.6 and 68 with 2.6 were the successful
peppers in fruit weight. The greatest weighed grade
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Table 4: Weighed grade of accessions with triangular fiuit shape in different characters, P=0.001, n=3 (Comparisons between means were made with Fischer’s
L8D test within total column. Values followed by a common letter are not significantly different, LSDy;,=5.42. See materials and methods for

characters)

Acc. DFY RFY PDFYFY NRF NF TFW PRFN PRFY FCR FW FL FWD SW NS RFP WGP

52 134 114 75 7.6 45 50 35 5.2 52
135 11.5 102 80 ol 6.7 6.7 31 5.8 5.7
51 12.8 109 79 69 46 50 3.0 5.4 5.4
49 11.9 103 79 65 49 54 32 53 5.5
42 11.4 92 88 55 49 49 32 5.8 5.8
67 11.0 98 78 60 44 47 33 5.5 5.6
115 10.1 93 75 57 44 45 34 5.8 5.6
137 9.8 94 76 54 44 43 35 6.0 6.0
82 10.0 81 89 48 45 4.6 3.6 5.8 58
66 84 85 69 52 37 38 41 5.6 5.6
70 9.1 79 80 48 36 3.7 38 5.8 5.6
8 88 78 73 51 3.0 35 46 5.1 53
92 8.6 80 71 5.1 3.7 4.0 3.2 53 53
138 8.0 76 74 46 39 40 31 5.8 5.7
74 8.6 76 82 435 42 42 37 5.9 58
13 84 74 72 50 33 38 35 5.0 5.1
109 8.2 73 79 44 30 3.0 33 5.7 5.7
97 7.9 69 79 42 42 44 37 5.7 57
76 83 72 81 44 28 29 35 5.7 57
18 8.0 74 59 58 36 48 33 4.3 4.4
114 7.5 67 79 41 4.2 42 33 5.8 57
33 7.6 67 71 46 36 42 35 5.0 5.1
112 7.7 73 74 44 28 29 31 5.6 5.7
101 7.7 68 78 42 26 26 33 5.8 5.6
16 7.9 67 71 48 24 29 51 4.8 4.9
110 74 64 81 39 29 29 35 5.9 5.7
47 7.3 69 64 48 32 38 33 4.8 4.9

15 7.2 6l 70 44 38 4.8 43 4.6 4.8
34 7.2 65 17 41 3.0 32 33 5.5 5.5
11 6.9 65 63 47 27 35 41 4.5 4.8
4 7.2 68 66 46 22 26 32 4.9 5.0
139 7.3 63 77 40 26 27 35 5.5 5.5
5 6.9 64 65 45 1.8 23 39 4.6 4.9
50 6.8 66 65 44 25 29 35 5.0 52
2 6.3 58 63 42 36 46 3.0 4.6 4.7

108 5.6 50 78 31 35 37 33 5.5 5.5
88 5.6 55 71 34 24 24 33 5.8 5.6
9 6.0 55 62 41 1.9 24 35 4.6 4.7
27 52 50 64 34 23 28 42 4.8 5.0
84 4.7 44 70 29 1.9 20 44 5.5 53
126 52 45 72 31 21 24 33 5.1 5.1
120 4.7 46 65 31 1.5 1.6 41 5.3 51
35 4.4 39 72 26 1.5 le 38 5.4 5.1
125 28 24 74 16 1.2 1.3 30 5.5 52

4.0 2.0 2.0 2.6 2.7 28 23 81.68a
4.0 1.2 1.8 2.6 2.7 2.7 23 80.94a
4.0 18 2.2 24 2.7 27 23 80.15ab
4.0 1.6 2.0 1.7 2.7 28 1.0 76.68a-c
4.0 1.5 1.7 1.8 2.7 2.7 23 76.28a-c
4.0 1.7 1.6 28 2.6 27 23 75.70a-d
4.0 1.7 2.5 22 2.6 2.6 23 74.34b -e
4.0 1.7 2.0 1.6 2.6 2.6 23 73.11c-f
4.0 14 21 1.7 2.3 23 23 72.24¢-g
4.0 18 1.9 2.6 2.8 28 23 70.01d-h
4.0 1.8 2.2 1.9 23 24 23 69.20¢-
4.0 2.0 1.9 23 2.7 27 23 68.55¢-]
4.0 1.7 1.8 2.6 2.5 2.5 2.3 67.95fk
4.0 1.5 1.7 2.6 23 23 3.0 6752k
4.0 14 1.7 23 21 21 1.0 67.08f]
4.0 1.7 1.6 27 2.6 2.6 23 66.25g-m
4.0 2.0 1.7 2.5 1.9 2.0 3.0 65.5%hn
4.0 13 2.0 1.7 1.5 1.6 23 64.97h-n
4.0 2.0 1.8 2.6 1.8 18 23 64.92h-n
4.3 1.6 1.8 2.5 23 23 23 64.60h-n
4.0 13 1.9 1.9 1.6 1.7 23 64.21h-o
4.0 1.5 1.8 21 21 21 23 63.3%91-0
4.0 2.0 1.9 2.0 1.9 1.9 23 63.1%-0
4.0 21 2.0 2.3 1.8 18 23 63.061-p
4.0 22 2.0 27 1.6 1.6 23 62.971-p
4.0 1.8 1.6 28 1.6 1.6 23 62.45j-q
4.0 1.7 2.0 24 2.3 23 23 62.40i-q
4.3 1.2 1.5 21 1.9 1.9 23 62.27j-q
4.0 1.7 1.8 22 1.8 1.8 23 61.67k-q
4.0 18 1.8 23 2.3 23 23 60.88l-r
4.0 24 2.0 24 2.2 22 23 60.701-r
4.0 2.0 1.7 2.6 1.3 13 23 60.31m-s
4.0 2.6 2.0 28 2.3 23 23 60.12m-s
4.0 2.0 2.0 21 1.9 1.9 23 59.66n-s
4.3 1.2 1.5 2.0 1.7 1.7 23 57.940-t
4.0 1.1 1.7 1.7 1.5 1.5 23 56.69p-t
4.0 1.9 1.8 24 14 14 23 56.26q-t
4.0 23 1.9 2.5 1.7 1.7 23 55.37r-u
4.3 1.6 21 21 1.7 1.7 23 54.98ru
4.0 1.9 1.8 27 14 14 30 54.23su
4.0 1.7 2.0 23 1.5 1.5 23 53.40tu
4.0 2.5 23 2.5 1.4 14 23 52.97u
4.0 22 2.4 24 1.0 0.9 1.0 493%uv
4.0 1.7 2.0 1.9 1.5 1.5 23 45.09v

Table 5: Weighed grade of accessions with campanulate fiuit shape in different characters, P=0.001, n=3 (Comparisons between means were made with
Fischer’s 18D test within total column. Values followed by a common letter are not significantly different, 1.8D;,=7.27. 8ee materials and methods

for characters.)

Acc. DFY RFY PDFY FY NRF NF TFW PRFN PRFY FCR FW FL FWD SW NS RFP WGP

118 133 11.5 89 76 o6l 58 4.6 6.0 6.0
73 9.2 84 79 59 o7 6.6 5.6 5.7 5.6
61 10.3 a1 78 68 50 53 37 5.4 53
77 88 83 78 57 48 47 53 5.8 58
81 83 7.5 78 54 38 38 51 5.6 5.6
98 58 5.5 76 39 42 41 41 5.8 5.6
131 5.7 53 74 39 35 38 42 5.4 53
89 58 4.8 88 33 24 24 4.2 5.9 5.7
68 5.1 4.9 69 38 24 26 54 5.1 52

5.0 24 2.3 24 2.7 27 30 90.lla
5.0 1.6 23 1.8 2.8 28 3.0 80.73b
5.0 23 23 28 2.9 29 3.0 79.95bc
5.0 21 2.0 23 2.4 2.3 3.0 T76.44bc
5.0 2.5 1.9 2.7 2.2 22 3.0 T245c
5.0 1.7 1.9 24 1.6 1.6 3.0 63.90d
5.0 1.9 1.8 2.3 1.6 1.6 3.0 61.88d
5.0 2.5 2.0 24 1.6 1.6 3.0 el42d
5.0 26 1.9 2.5 1.2 1.1 3.0  58.68d

points were obtained from 26 and 55 with 2.9, followed by
31 with 2.6 m fruit length. Accessions of 65, 72, 81, 89 and
115 with 2.5 points were other important peppers. The
highest pomnts were in 5, 61, 67, 110 and 123 with 2.8
fruit width (Table 3-6).
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In this study, 1000-seed-weight and number of seeds
per fruit were very important!'** and were changed from
5.31t021.9g and from 25.0to 112.0, respectively (Table 2).
In this study, 1000-seed-weight were more than previous
study®™”. Numbers of seed in per fruit were parallel with
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Table 6: Weighed grade of accessions with blocky fruit shape in different characters, P=0.001, n=3 (Comparisons between means were made with Fischer’s
L8D test within total column. Values followed by a common letter are not significantly different, LSDyy,=6.13. See materials and methods for

characters)

Acc. DFY RFY PDFY FY NRF NF FWT PRFN PRFY FCR FW FL FWD SW NS RFP WGP
123 12.8 11.3 8.5 6.9 6.6 6.4 4.2 5.8 58 4.0 1.8 23 28 2.8 28 23 87.23a
26 11.5 10.3 8.5 6.3 4.0 4.4 4.4 5.9 58 4.0 24 2.9 24 2.9 2.9 2.3 81.40ab
65 10.3 9.5 8.2 59 51 4.9 51 5.9 58 4.0 2.0 2.5 1.9 2.7 28 23 78.94bc
7 10.8 11.1 6.5 7.7 53 6.4 51 4.8 51 4.0 2.0 1.8 23 2.0 2.0 1.0 77.91b-d
90 10.6 9.5 8.1 6.0 3.7 3.6 4.4 5.8 5.6 4.0 28 1.7 2.6 2.8 28 2.3 76.30b-e
103 9.0 84 71 59 45 5.0 38 52 5.0 4.0 2.0 21 2.5 2.8 28 3.0 73.20¢-f
128 9.4 87 82 53 41 4.0 3.9 5.9 58 4.0 22 1.7 2.6 23 23 1.0 71.38df
111 8.2 82 74 51 43 4.2 3.8 5.9 5.7 4.0 2.0 2.0 2.6 2.3 23 2.3 70.19ef
25 9.3 82 75 57 36 4.1 38 5.0 5.0 4.3 23 24 2.4 1.7 1.7 23 69.58f
72 6.8 6.7 0.6 48 28 33 4.4 4.9 4.9 4.0 2.4 2.5 2.0 1.2 1.2 23 60.71g
19 5.6 47 69 3.7 25 3.2 5.1 4.4 4.5 4.0 2.0 2.0 21 2.6 2.7 2.3 58.32¢g
132 5.5 50 78 32 206 2.6 4.2 5.6 54 4.0 2.0 1.8 2.7 1.6 1.5 23 57.94g
102 4.8 5.1 6.9 33 27 2.6 4.3 5.9 5.5 4.0 2.1 2.2 2.8 1.6 1.5 23 57.62g
31 3.2 29 58 25 1.9 2.4 5.8 4.6 4.0 4.0 1.8 2.6 2.0 2.0 2.0 2.3 49.83h

finding of previous™ but were much more than studies of
Mishra et al™. Because seed number can be change by
effects of genetic. While the greatest accessions were 26,
61 and 122 mn 1000-seed-weight, the highest weighed point
were determined in 26 and 61 in number of seeds. On the
other hand, 23, 43, 45, 49, 52, 65, 66, 73, 90,103 and 123
produced seed more than the others (Table 3-6).

Preference of fruit pungency 1s different in mternal
and external marketing. Nevertheless, when the red pepper
spice says It imagines pungency. Pungency 18 one of the
important quality attributes of chilli, Capsicum spp. The
quality of red chulli and paprika products i1s based on
visual and extractable red colour, pungency level and to
a lesser degree, nutrition™*). A consistent pungency level
is important for processors and consumers. Capsicun:
pungency is the result of a genotype by environment
interaction™®. Fruit pungency were changed from low to
high i this research (Table 2) and were similar m study of
Engles™” and Toshi et al¥. High pungency peppers were
evaluated with high scores. Therefore 43, 53, 63, 84, 85,
103, 109, 138 and all accessions with campanulate fruit
shape had lugh WGP.

Evaluation of accessions based on fruit shape with
Weighed Grade Method: According to the results of
welghed grade method Ace. 17 with 81.98 point was the
greatest in all elongate fruit shape accessions and 122
(77.55 pomt), 43 (76.79 pomt) and 140 (75.99 point) were
other successful accessions. Moreover, variance analysis
showed that 1 (74.87 point), 23 (74.55 point), 117 (72.43
point) and 45 (72.37 point) was important accessions in
same statistically groups (Table 3).

Accessions 52 and 135 with 81.68 and 80.94 WGP,
respectively were more successful than the other all
triangular fruit shape accessions followed by accession 51
with 80.15 pomt. Moreover, 49, 42, 67, 115, 137, 82 and 66
were other important accessions that they had over 70
point (Table 4).
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Only nine accessions with campanulate fruit shape
can be evaluated in this experiment. Accessions 118 had
the lmghest weighed grade pomt, followed by 73 (Table 3).
Also 61 and 77 was more successful than the others.
Accessions 118 was the first range in almost all characters
(Table 5).

Accession 123 with 87.23 weighed grade pomnt was
the greatest in all accessions with blocky fruit shape. Also
26 (81.40 point) and 65 (78.94 point) were other successful
accessions. Moreover, 7 and 90 was other important
accessions in this group (Table 6).

Success of any crop improvement programme is
mainly dependent upon the selection of parents together
with the information regarding nature and magnitude of
gene effect controlling quantitative traits of economic
importance. The knowledge of gene effect and combining
ability not only provides information on inheritance of
characters but also helps in selection of suitable parents
for hybridization and development of promising hybrids
for further exploitation’®. For this purpose, a total of 115
red hot pepper accessions were evaluated based on 16
quantitative and quality characters. A different accession
were successful than the others in each character. For this
purpose accessions were ranged by Weighed Grade
Method into four different groups with fruit shape.

As a results of this investigation, 17 with elongate
fruit (Table 3), 52 with triangular fruit (Table 4), 118 with
campanulate fruit shape (Table 5) and 123 with blocky
fruit (Table 6) were the greatest accessions mn all peppers
that collected m the germplasm source of Kahramarnmaras.
On the other hand it appeared that 122, 43, 140, 1, 23, 117
and 45 1n elongate fruit group; 135, 51, 49 and 42 in
triangular fruit group; 73, 61 and 77 in campanulate fruit
group; 26, 65 and 7 i blocky fruit group were promising
types or lines and these selected accessions can be used
for future breeding works in that they contain desirable
red hot pepper characteristics for spice.



10.

11.

12.

13.

14.

15.

Pak. J. Biol. Sci., 7 (3): 703-710, 2004

REFERENCES

Govindarajan, V.S5., 1986. Capsicum production
technology chemistry and quality part IT-Processed
products, standards, world production. Crit. Rev.
Food Nutri., 23: 207-288.

Zewdie, Y. and A.C. Zeven, 1997. Variation in
Yugoslavian hot pepper (Capsicum anmam L.)
accessions. Buphytica, 97: 81-89.

Bosland, P.W., 1993. Breeding for Quality m
Capsicum. Capsicum and Eggplant Newsletter, 12:
25-31.

Joshi, S., P.C. Thakur, T.S. Verma and H.C. Werma,
1993, Selection of Spice Paprika Breeding Lines.
Capsicum and Eggplant Newsletter, 12: 50-52.
Akinei, S. and I.E. Akinci, 1998. Kahramanmaras
Kirmiz Biber Uretiminin Sorunlari ve Bu Sorunlarin
Cozumune Yonelik Oneriler. Kahramanmaras Kirmizi
Bibermin Sorunlari ve Cozum Yollari Paneli, 6 Mart
1999, Kahramanmaras.

Abak, K. 1994. Pepper Production m Turkey,
Breeding Programs and Their Objectives. Capsicum
and Eggplant Newsletter, 13: 31-35.

Abak, K., 1995 Kahramanmaras'ta Kirmiz Biber
Tariminda Dikkat Edilmesi Gerekli Islemler. K.5.U.
Yay., 9: 31-42.

Paksoy, M., 2003. Kahramanmaras Tlinde Kirmizi Biber
Uretim Ekonomisi. Ekin, 7: 62-69.

Alan, MLN ., 1984. Collection and evaluation of pepper
germplasm in Turkey. Capsicum Newsletter, 3: 17.
Zeven, A.C., 1990. Classification of landraces and
umproved cultivars of rivet wheat (Triticim turgidum)
and bread wheat (7. aestivim) from Great Britain and
described in 1934, Euphytica, 47: 249-258.

Somos, A., 1984. The paprika. Akademiai Kiado,
Budepest, pp: 302.

Vural, H., D. Esiyok and I. Duman, 2000. Kultur
Sebzeleri (Sebze vetistirme). EU Basimevi, [zmir, pp:
440.

Anonymous, 1995, Descriptors  for
(Capsicum  spp.). International Plant
Resources Institute (IPGRT), Rome, pp: 49.
Barut, A.A., R. Yanmaz and A. Guinay, 1992. Tartili
derecelendirme yontemi ile kantalop tipi kavunlarin
seleksiyonu Gzerinde bir arastirma. Tirkiye 1. Ulusal
Bahce Bitkiler1 Kongresi, 13-16 October, lzmir, pp:
297-300.

Balkaya, A. and R. Yanmaz, 1999. Karadeniz Bolgesi
taze fasulye (Phaseolus vulgaris L)
populasyonlarindan teksel seleksiyon yolu ile secilen
cesit adaylari. Turkiye IT1. Ulusal Bahce Bitkileri
Kongresi, 14-17 September, Ankara, pp: 504-508.

Capsicum
genetic

709

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

Ahmed, N., F.A. Shah, G.H. Zargar and S.A. Wani,
1998. Line x Tester Amnalysis for the Study of
Combining Ability in Hot Pepper (Capsicum anwniiim
L.). Capsicum and Eggplant Newsletter, 17: 38-41.
Abera, G. and D. Wagary, 1998. New Hot Pepper
Varieties Performing Well in the Western Parts of
Ethiopia. Capsicum and Eggplant Newsletter, 17:
19-21.

Srirama Chandra Murthy, N., I.N. Bavaji and Y.R.
Rao, 1987. Breeding Hot Pepper for Color. Capsicum
Newsletter, 6: 54-55.

Alegbejo, M.D., F.C. Orakwue and S3.G. Ado, 1999.
Characteristics of Chilli Pepper Cultivars Released by
the Institute for Agnicultural Research Samaru
Nigeria. Capsicum and Eggplant Newsletter, 18:
21-24.

Mishra, R.S., R.E. Lotha, SN. Mishra, P.X. Paul and
HN. Mishra, 1988. Results of Heterosis Breeding On
Chilli (Capsicum annuun: 1..). Capsicum Newsletter,
7:49-50.

Zewdie, Y., 1994, International Hot Pepper Trial
Network (INTHOPE) at Nazareth, Ethiopia. Capsicum
and Hggplant Newsletter, 13: 40-43.

Joshi, S., P.C. Thakur, T.S. Verma and H.C. Verma,
1991. Intervarietal Crossing of 3211, Anu Hot Pepper
Augments the Hybrid Seed Yield. Capsicum
Newsletter, 10: 53-54.

Deonton, L. and M.J. Vakinde, 1993. Variation Among
Landraces of Peppers in Nigeria. Capsicum and
Eggplant Newsletter, 12: 42-43.

Olutolay, A.O. and M.J. Makine, 1994. Assessment of
the Vegetative, Reproductive Characters and Fruit
Production Pattern of Pepper Cultivars (Capsicum
spp.) Capsicum and Eggplant Newsletter. 13: 54-57.
Ahmed, N., J. Nayeema and M.I. Tanki, 1997.
Character Association in Hot Pepper (Capsicum
anmaum L.). Capsicum and Eggplant Newsletter, 16:
68-71.

Zewdie, Y. and T M. Poulos, 1995. Stability Analysis
in Hot Pepper. Capsicum and Eggplant Newsletter,
14 39-42

Catala, M.S. and J. Costa, 1997. Paprika Varieties for
Cold Zones of the Region De Murcia-Spain.
Capsicum and Eggplant Newsletter, 16: 82-84.

Patel, T.A., M.R. Shukla, K. M. Doshi, B.R. Patel and
S.A. Patel, 1998. Combining ability analysis for green
fruit yield & yield components in chilli (Capsicuim
anmium L.). Capsicum and Eggplant Newsletter, 17:
34-37.

Ado, S.G., I. Samarawira and J.D. Olarewaju, 1987.
Evaluation of Local Accession of Pepper (Capsicim
annuum) at Samary, Nigeria. Capsicum Newsletter, 6:
17-18.



30.

31.

32.

33.

Pak. J. Biol. Sci., 7 (3): 703-710, 2004

Gil Ortega, R. and D.G.A. Apartado, 1993. Pepper
Growing in Spain. Capsicum and FEggplant
Newsletter, 12 (1993). 32-38.

Fuentes, R.G. and W.C. Mora, 1988. Preliminary
Survey of Chili Cultivars (Capsicum Spp). Capsicum
Newsletter, 7: 47-48.

Mougou, A, N. Filali, H. Verlodt and Y. Harbaou,
1988. Results of Some Quality Aspects in Hot Pepper
Processing in Tunisia. Capsicum Newsletter, 7: 44-45.
Todorova, V., G. Pevicharova and Y. Todorov, 1999.
Total Pigment Content in Red Pepper Cultivar for
Grinding. Capsicum and Eggplant Newsletter, 18:
25-27.

710

34.

35.

36.

37.

Cole, P.S., G. Lovell and P.W. Bosland, 1993.
Evaluation and Increase of USDA Capsicum
Germplasm. Capsicum and Eggplant Newsletter, 12:
39-41.

Zewdie, Y., W. Mueller and P.W. Bosland, 1998.
Unusual Capsaicinoid Profiles Found in Capsicum
pubescens. Capsicum and Eggplant Newsletter, 17:
26-29,

Lindsey, K and P.W. Bosland, 1995. A Field Study of
Environmental Interaction on Pungency. Capsiciim
and Eggplant Newsletter, 14: 36-38.

Engles, IM .M., 1984. Capsicum, an Improtant Spice
in Ethiopia. Capsicum Newsletter, 3. 19.



	PJBS.pdf
	Page 1


