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Table 1- Descriptors for pepper
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Number Property code Traits Number Property code Traits
1 - )
Green 3 il
oy Pendant
3 e s s ¢ 5 ple Cosdge
darlf green Sl slaos K Flower position
5 Sloe)l Nodal anthocyanin 5 Lslgis
Purple Intermediate
; 05 gt ; <3l 3l
Dark purple Erect
1 eSS 1 %)
Orange Yellow
light red . _ Green .
508 gk al>ye )3 0900 ST gy bugio do o 3 0900 )
3 red Fruit colour at mature 3 Orandl Fruit colour at
T stage ) .g intermediate stage
4 0y 30,8 4 9
Dark red Purple
5 o) 5 oy g
Purple Dark purple
3 “'.‘.%‘95 1 u“’;““
Prostrate Deltoid
5 Ja.«»‘5)> bL«S,\JB)Q)LC 2 L;C).oﬁ,?o hj)JJS.MJ
Intermediate Plant growth habit Ovate Leaf shape
. awsl 3l 3 lojs
Erect Lanceolate
Sparse Sparse
5 Lawlgas B a3Lls cole 5 lwgie Sy pSly
Intermediate Branching habit Intermediate Leaf density
7 w51yt 3 w51yt
Dense Dense
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Table 2- Qualitative characteristics of 41 peppe
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Urmia 1
Lasas)) 5 3 2 3 5 7 2 2 1 3
mabhallat
o 3 3 2 3 5 7 1 2 1 3
Borujerd
7 3 2 3 7 5 1 2 1 5
29
Khorasan
Ll 5 3 2 3 3 5 1 2 3 3
o>
Boyer Ahmad
sesl 3 3 2 5 3 5 1 3 1 3
Sabzevar
o 7 4 2 5 5 5 1 3 1 3
g s
Bushehrl
1, 5 3 2 5 5 5 1 3 1 3
Shiraz
1 5 3 2 5 5 1 1 3 3 3
My
Minab
Ol 7 3 2 5 5 3 2 3 3 3
Zanjan 7 3 2 5 7 5 1 2 1 5
obs;
Bushehr- Deyr
23 ey 5 3 2 5 5 3 2 1 1 3
Tabriz
Sy 5 3 2 5 5 5 2 2 1 3
Markazi-Tafresh
Gy s e 5 3 2 5 5 5 1 2 1 3
Chaharmahal Bakhtiaril
1 s Jlwasles 3 2 3 5 3 1 2 1 3
Lordegan 7 3 2 3 5 5 1 2 1 3
o3y
Chaharmahal Bakhtiari2
2es s o o 3 2 5 3 5 1 2 1 3
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.. 5 3 2 5 3 5 1 2 1 3
D st
Urfa
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oS- dyas)] 3 2 3 3 5 2 2 1 3
%°9)
Kashtiban 3 4 5 5 5 1 2 1 3
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b s g 3 2 3 7 3 1 2 1 3
Baneh 3 2 5 5 3 1 2 3 3
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Bojnoord 1
1,00 5 3 2 5 5 5 1 2 1 3
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ghey2
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Bojnoord 2
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Bojnoord 3
3,00 5 3 2 3 5 1 1 2 1 3
Gachsaran 5 3 2 5 7 7 1 2 1 3
S
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3w, 5 3 2 3 7 3 1 2 2 3
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Table 3- The name and code of the studied pepper accessions

2355 &5 S9! qoa Joxo 2355 o5 S9! go2 Jomo 2355 oS S9! qoa Joxo
Code Mass Collected from Code Mass Collected from Code Mass Collected from
Tabriz-Maragheh Bushehr Zanjan
30 20k = joys 16 Glge = 300 5 Jje = sl 5
Tabriz-Bonab 2 Hormozgan-Minab Khorasan - Sabzevar
31 Loygom = Jlad olul 5 17 Fousd =355 3 hels
North Khorasan-Bojnoord 1 Tabriz-Shabestar Khorasan
32 f.b")s 18 15)9:-- ‘\“S)" 4 1 A‘.‘.“’ﬁ)‘
Karabakh Turkey-Urfa Urmia 1
Urmia 3 Urmia-Gjlr Tabriz
34 2,5 = o sl 20 S 2l ey 6 G S e
North Khorasan-Bojnoord 2 Urmia Baghcheh Jik Markazi-Tafresh
35 33)9‘:‘?9 -L;L““’ L)L“’l)> 21 uL""""“S 5 -47‘."’5)‘ 7 A -LS'){)"3
North Khorasan-Bojnoord 3 Urmia-Kashtiban Markazi- mahallat
. DS N, b an — e 8 SpenT b
Gachsaran Mashhad- Jghh Thai Lorestan-Borujerd
37 luLW’)S 23 45[’) -OLL».\)S 9 2T RSy
Kurdistan 1 Kurdistan-Baneh Bushehr-Bandar Deyr
Kurdistan 2 Tabriz-Qramlk Fars-Shiraz
3 liws S Lok -58 o5 = e g
39 . 25 . 11 :
Kurdistan 3 Bonab 1 -Tabriz Chaharmahal-Lordegan
40 2asag) 26 Oehy =l 12 o>l g
Urmia 2 Tehran-Varamin Boyer Ahmad
a1 0‘97556 97 2)‘?"9” 13 1 L5)Lf5‘5‘f Jb“’ )LP?
Nakhchivan Bushehr 2 Chaharmahal Bakhtiaril

Urmia- Bash Qaleh

Hamedan-Tuyserkan

Chaharmahal Bakhtiari2
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SPSS 331 py55 bt (sipd (Siusad 25,5 o] 92 a5
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ROLR SUNS )
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Jboy 9050 g Minitab 17 581 o5 3 & p slaosls  Slolis
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BMal 18l pH 5 alls jtiwgd wwl (esls clhs « Jb
4 (19) )lson 5 1ol Lo &5 (imgy )3 )b stme

348wy e i (4 Jpn) il s 4328 5 Jeols gl
;DH b)]H.) WBLAD sb}.:.a uo).C 659:.40 J9]0 UULD .3)99 ).} p.é)

.,\5.)9{ Lg)‘.)u;.xn L_éM.()] d])b Ogu0 ).‘)‘ "))’9 9 Dlﬁf éuﬁ)‘ ©gao ué)ﬁ . e . “ “ = ..
B u‘H’TSS‘DHMu)9‘0l—IA’)—b—9‘blﬁs&lﬁ))l ‘-))S-LQ;
2 Slppen odel cod 4 gl o oSy sl lis 5oy 1 Jloinl o 13 & elivg

2039 o ime do)3 D Jlaisl s 53 0500 5 39 5 (25)

Oy JAB (gla03gT 5 oy 3590 Ol (il lg 4 -4 Jgu>
Table 4- ANOVA of pepper accession charecteristics

wy Ol W) ol 0 rE sgpn Job
Sl pile N © ols ! 5o o910 223 o9 fruit
Source of variation df) Vitamin  Plant Spad Yield Fruit wall Fruit Length
C Height thickness Width
c ol t 1 187.92ns  16.83* 2.5ns 0.11%* 0.0009ns 3.32%% 2.32ns
Xperimen
Sob (S5 X alesl)
Block (Replication x 36 1646**  B7.75%* 76.24ns 2.09%* 0.51** 2.0%% 12.81%*
Experiment)
renli )'t{s’" (gu;\)_ 9 4 2119ns  109.92* 248.19% 0.08** 0.15ns 0.69** 0.928*
eplication(experimen
. “’f’) 40 4104%*  204.28** 74.4ns 0.08** 2.73** 10.73** 29.7%*
enotype
et X "
i #) tx“‘g“’ t 40 980ns  39.21ns 78.83ns 0.00009ns 0.128ns 0.19%* 1.91%*
Xperimen enotype
E”b 124 898 33.73 78.11 0.0002 0.21 0.1 0.6
rror
“"“g\;")‘" 27.81 1174 15.9 2.29 21.75 11.24 8.29
o
@ , . o ablo L oLS
s gl i TSS oH Fwgid ogee SIS L3y ome § (s Sho)(iats WLiie
- 4 Photosynthesis Dry fruit Fresh fruit :
d.f ym y diameter  umbrella
plant
c oieles! t 1 34.18*  0.181ns 0.018ns 0.01** 0.005ns 0.019ns 0.003*
Xperimen
SIS X Jalesl)
Blok (Repeatx 36 597ns  0.173ns 9.12%* 0.0000002%* 0.37* 0.044* 0.02%*
Experiment)
" (L{“"L‘ﬂ S o 4 51.41**  0.208ns 23.20%* 0.0001ns 0.3ns 0.072* 0.02*
ep (experimen
o “’f’) 40  13.53**  0.219ns 3.71ns 0.34** 154.77* 0.072%* 0.005*
enotype
AN..’. .a X Es .’
Exoern 7 txug“)' , 40 2.29ns  0.171ns 4.71* 0.000002* 0.006ns 0.041ns 0.0
Xperimen enotype
E”b 124 7.08 0.183 2.91 0.0004 0.28 0.028 0.003
rror
“"“g\;")‘" 317 8.12 20.99 1.42 3.45 14.65 3.59

5l gxopue NS HLg 15 Jlazs! paw 1 ls dme cusyp & ** 5 *
*and **: Significan t at the 5% and 1% levels of probability, respectively. ns: Non- Significant
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Table 5 - Mean comparison of measured traits in pepper cultivars

o _ Sl R
. ﬁu)bﬁ blfs):é dw w,:é » » ‘ s R bw JS‘I’
Cultivar Stem Wide umbrella Photosvnthesis " 70 2% 7 Fruit
039 diameter plant Iy 2s1 spad Fruitwall — Fruit lenght
(cm) (cm) (1 mol m-2s-1) thickness  Width (cm)
(mm) (cm)
Urmia 1
1 1.05bcdef 40.3b 8.66a 56.15a 1.37ef 2.52ab 8.72¢c
g
mabhallat
Soes 1.24ab 46.13a 7.59a 53.64a 2.23bcd 2.89ab 13.82a
Borujerd
Sy 1.20abcd 43.4a 7.08a 61.5a 1.46ef 1.23b 9.80bc
Khorasan
Ll 1.21abcd 43.84a 8.93a 53.89 a 1.92def 2.17b 9.03bc
o>
Boyer Ahmad
1.07abcde 43.15a 8.74a 57.53a 1.87¢ef 2.09b 7.76¢C
donlp g
Sabzevar
Iy 1.22abcd 45.95a 7.7ba 57.24 a 2.07cd 2.31b 8.30c
Joxr
Bushehrl
b 1.22abcd 41.62b 8.54a 60.75a 2.08bcd 2.67 ab 10.23b
Shiraz
" 1.16abcd 42.52a 7.6a 51.8la 1.51ef 1.17b 9.32bc
P
Minab
Ol 1.12abcde 42.28a 8.3a 48.82 a 2.09bcd 2.26b 12.12ab
Zanjan
oo 1.16abcd 44.98a 8.09a 60.73a 1.86ef 1.00b 8.32c
[Bhad)
Bushehr- Deyr
1.22ab 41.64b 7.81a 57.29 a 1.33g 2.10b 9.48bc
20T Ry
Tabriz
oo 1.12abcde 45.52a 8.13a 53.57 a 1.83fe 1.74b 9.00bc
RS
Markazi-Tafresh
e L 1.24abc 48.68a 7.03a 54.05 a 1.21g 1.58b 11.33b
GBS
Chaharmabhal
Bakhtiaril 1.22ab 41.87b 9.33a 57.55a  2.17bcd  2.50ab  9.66bc
Jlore)lez
Lordegan 1.25abcd 41.87b 8.21 56.38 2.7abcd 5.13 ab 13.72
) = Jlo .25abc . 21a .38a .7abc .13 a 12a
Chaharmabhal
Bakhtiari2 1.19abcd 40.23b 8.82a 52.51a 1.59g 247ab  9.61bc
zob
Shabestar
T . 1.28ab 46.63a 8.42a 52.56 a 1.08h 1.12b 14.03a
)UW},{'W
Urfa
. . 1.33a 46.55a 7.53a 55.43 a 4.14a 3.86 ab 11.66b
bygemaS 5
Urmia-Gjlr
0.9f 36.82bc 8.55a 57.6a 3.62ab 6.37 ab 9.25hc

JEXCTWIS
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Kashtiban
OliiS = asog)|
Mashhad- Jghh Tha
TR EEC RV
Baneh
&b oluos )
Qramlk
Kol 35055
Bonab 1
sMsE- ol
Varamin
owlysm ol e
Bushehr 2
Redg
Tuyserkan
I g o
Maragheh
&l
Urmia 2
24505
Nakhchivan
Ol}?j.’iu‘
Bash Qaleh
Al sl ayag)l
Bonab 2
& YB-Oly
Bojnoord 1
Logiony
Karabakh
e
Urmia 3
3ases)|
Bojnoord 2
23)95_79
Bojnoord 3
3550
Gachsaran
s
Kurdistan 1
1OL':...J> S
Kurdistan 2
ZOL':...J: S
Kurdistan 3
30[’;.»3)5

1.3ab

1.19abcd

1.21abcd

1.16abcde

1.25ab

1.19def

1.25ab

1.20abcd

1.21abcd

0.95cdef

0.86ef

1.11abcde

1.03bcdef

1.16abcd

1.27ab

1.29ab

1.09bcdef

1.17abcde

1.14abcde

1.09abcde

1.18abcd

1.31ab

41.06b

39.56b

40.06b

40.18b

39.4b

39.2b

41.62b

41.60b

37.94b

39.03b

34.49b

44.04a

42.95a

40:35b

38.86b

36.85bc

35.36bc

39.06b

44.47a

41.68b

37.87b

40.69b

6.76a

8.18a

8.94a

8.1a

5.94a

6.95a

7.14a

7.9a

8.05a

8.49%

7.03a

8.49%

8.37a

8.28a

9.46a

7.94a

7.84a

7.21a

9.42a

9.69a

8.87a

9.18a

54.36 a

58.79a

55.97a

55.97a

55.43a

55.42a

56.05a

55.92a

60.87 a

50.95a

55.35a

56.02 a

58.53 a

5l.6la

60.8a

58.78 a

52.77a

56.08 a

53.38a

53.14a

52.37a

53.46a

1.93de

1.66de

2.41bcd

2.34bcd

1.77ef

2.18bcd

1.9efg

2.22bcd

2.32bcd

1.94de

3ab

1.28¢g

1.94de

1.76ef

1.93def

1.96def

3.68ab

3.8ab

2.1bcd

2.25bcd

3.06ab

1.75ef

2.30b

1.66b

3.15ab

2.64 ab

3.72ab

2.46 ab

2.20b

2.69 ab

3.92 ab

2.40ab

5.87ab

2.74ab

3.15ab

1.07b

3.42 ab

3.47 ab

3.13ab

8.19%

3.03ab

3.17ab

3.32ab

1.73b

8.42¢c

9.46bc

14.11a

12.86ab

8.97hc

8.99bc

3.30e

8.70c

8.24c

6.02d

10.28b

6.57d

7.29¢

9.71bc

11.71b

2.72f

11.84b

10.75b

11.71b

12.78ab

13.08a

7.47c

)85 g dxe BB soyd g Jlein] a3 (S5 9051 oll bl o S jitie By (Shls &S (gt i )3 olapSike
Means, in each column, followed by similar letter(s) are not significantly different at the 5% probability level- using Tukey's test
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Table 5 - Mean comparison of measured traits in pepper cultivars

Cultivar O omelizg 3 Slos dgme SWiS (439 o9m 3 (339 ols glas !
0398 pH TSS Vitamin C Yield Dry fruit Fresh fruit Plant height
(mg/g) (kg/m2) (9) (9) (cm)
Urmia 1 5.14
1 8.63b 103bc 4.5cd 27.69bcd 226bcd 51c
4:&5)‘ a
mahallat
lowe 5.13a  7.79c 134b 6.39abc 50.55abcd 456abcd 50d
Borujerd
5.64a  7.36C 89.33¢c 5.66bc 18.15de 119de 51c
29
Khorasan
Ll 5.54a  5.88de 102bc 5.66bc 24.42d 164 de 56b
o>
Boyer Ahmad
5.33a  8.26b 114bc 5.4bc 35.42bcd 218bcd 50d
KVEN JVPY
Sabzevar
Iy e 5.26a  8.01bc 93.42¢c 4.84 cd 35.42bcd 184de 53bc
Joxr
Bushehrl
b 5.55a  7.56¢ 96.56¢ 6.69 abc 38.93bcd 318bcd 56b
Shiraz
i 5.09a 8.17bc 104bc 3.69cde 11.2f 77f 45¢
P
Minab
i 5.43a  5.93de 87.1c 3.71cde 39.5 bed 251bcd 59b
Zanjan
.. 5.08a 7.3c 89.4c 5.1 bc 9.85h 50h 45¢
obs;
Bushehr- Deyr
5.55a  7.99bc 109bc 3.84 cde 28.21de 160 de 46¢
20T Ry
Tabriz
s 5.18a  7.99bc 100.1¢c 4.69 cd 13.37e e 47cd
Markazi-Tafresh
e 5.33a  7.89%bc 81.7¢c 414 cd 12.08 f 79f 55¢
S = SF
Chaharmabhal
Bakhtiaril 5.a  9.44b 81.6¢ 5.82hc 29.72bcd 279 bed 48cd
Jlore)lez
Lordegan 5.29; 9.33b 81.15 8.37 60.5ab 506ab 47cd
) = Jloessle .29 . .15¢ .37a .5al a C
Chaharmabhal
Bakhtiari2 5.15a 6.07cd  103.2bc 5.14bc 21.2de 135 de 44e
zob
Shabestar
T . 5.3la  7.42c 101.3bc 5.55bc 11.72 f 73f 47cd
)UW},{'W
Urfa
. . 5.32a  8.44bc 90.3c 7.44ab 58.04ab 545ab 50d
‘5)99' as »
Urmia-Gjlr
- 5.13a  10.66b 135b 7.56ab 14.16f 65fth 41ef
JIEXCTWIS
Kashtiban
5.51a 10.58b 88.6C 5.08bc 25.1 de 156 de 64a

OliiS = dsag)|
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Mashhad- Jghh
Tha
TR EEC RV
Baneh
&b oluos )
Qramlk
Sl B 52,5
Bonab 1
M-l
Varamin
oxelhgm ol
Bushehr 2
Redy:
Tuyserkan
Oy len
Maragheh
&l
Urmia 2
2409
Nakhchivan
s
Bash Qaleh
axlB b aeg)|
Bonab 2
E2YB-oly
Bojnoord 1
15,550
Karabakh
glojs
Urmia 3
e
Bojnoord 2
25,450
Bojnoord 3
355
Gachsaran
s
Kurdistan 1
1OL':...J> S
Kurdistan 2
ZOL':...J: S
Kurdistan 3
30[’;.»3)5

5.44a

5.14a

5.22a

5.27a

5.14a

5.16a

4.92a

5.43a

5.4a

5.26a

5.08a

5.26a

5.17a

5.08a

5.22a

5.47a

4.99a

a5,11

5.17a

5.4a

5.76a

7.06¢

6.34cd

9.31b

9.54b

8.27b

11.11a

8.94b

7.68c

8.72b

7.45¢

8.5b

12.29a

6.76¢cd

9.01b

10.08ab

10.93a

10.01ab

8.08bc

7.9bc

6.89cd

8.29hc

110.7bc

141b

133b

202a

82.2c

191a

125b

73.3cd

69.2d

83.6¢

72.04cd

117b

127b

123.2b

127.5b

114.96b

114.97b

61.42d

122.7b

101.07bc

143.6b

4.54cd

4.99bcd

4,52 cd

4.34 cd

5.34bc

2.64ed

5.19bc

4.73cd

2.92ed

6.97abc

5.17bc

4.29cd

3.69cde

7.32ab

2.49ed

2.2%

7.53ab

5.16bc

5.04bc

6.48abc

6.53abc

24.13de

56.47abc

36.43cd

35.64cd

38.69bcd

9.47h

23.19de

38.03bcd

18.33 de

63.54ab

32.42de

29.53de

9.3fh

43.3 bed

8.87i

47.72ab

75.79a

32.66bcd

36.76abcd

39.99abcd

32.97bcd

140 de

423abc

236bcd

305bcd

304bcd

49h

139 de

281 bed

128 de

638ab

140 de

185de

60fh

374 bed

52i

524ab

853a

200bcd

346bcd

334bcd

323bcd

60b

47cd

48cd

52c

56b

51c

49cd

51c

49cd

43e

46e

42¢f

44e

43e

56b

39ef

34h

57b

52c

49cd

51c

)5 )b dxe BB soyd g Jlein] o 3 (S5 9051 oll bl o S it By (Shls &S (gt i )3 olaySike

Means, in each column, followed by similar letter(s) are not significantly different at the 5% probability level- using Tukey's test
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Table 6 - Broad- sense heritability values, phenotypic coefficient of variation and genotypic coefficient of variation, traits of

pepper genotypes
ol sl5at 351 E55 g
Ol Estimate variance components Cpde ©lgi Coefficient of variation
Traits Rz Wi e gd Heritability Wi e gd
Environmental Genotype Phenotype Genotype Phenotype
i Jib 0.100 4.850 4.950 0.97 22.59 22.82
Fruit length (cm)
g 0.017 1.772 1.788 0.99 46.87 47.09
Fruits width (cm)
0gs0 b)‘%) Ceolus
Fruit wall thickness 0.035 0.420 0.455 0.92 30.14 31.37
(mm)
3, Slos
Yield 0.000 0.088 0.088 0.99 5.65 5.65
(kg/m2)
PO
Fresh fruit 0.047 25.748 25.795 0.98 1.92 1.92
(@)
SiES i
Dry fruit 0.001 1.983 1.983 0.99 4.27 4.27
(@)
Spwl el
’ 13.138 0.262 13.400 0.01 0.92 6.58
spad
LAl g
Photosynthesis 0.485 0.133 0.618 0.21 4.49 9.67
(umol/m2s)
ol ¢l
Plant height 5.622 28.4 34 0.83 10.78 11.80
(cm)
aBlus Lo
Shoot diameter 0.005 0.007 0.012 0.61 7.38 9.44
(cm)
cm) ol3 H
(em) s 2> du‘) 0.001 0.000 0.001 0.4 0.05 0.07
Umbrella plant width
)
Vitamin C 898 1068 1997 0.543 30.33 41.15
(mg/g)
l> dlgo Jud
s 2sle yo e 7.08 2.15 9.23 0.232 17.48 36.23
TSS
pH 0.183 0.012 0.195 0.061 2.07 8.37

030 0)lg2> Cualed 5 ogie 5 (539 {UIITA) 000 3y 5 0310 5
5 090 St (55 (0/499) ogi0 Jobo 5 0500 S5 159 {0/955)
0940 0)la30 Clb s 5 050 i 59 ‘(0/804) 090 3O yC

o {8 Jgin) (S) (Sien jl Josls gl polul
o)lH) Colbos ‘(0/415) 0540 J9]o 9 Oguo 0)19;) Colbus Glaw

0139 40/560) o900 Jgbo 5 050 5 1jg {O/5AL) 000 20 5 0500
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Oz A (G b A ud )yt 9 1 o)Ly
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32 xS gl (sloodgs Coled 3 g gy wwd D EL oS 4
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>
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Figure 1- The cluster grouping data based on morphology and physiology of native Pepper using WARD
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Table 9 - Cluster distances traits of Pepper
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