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Morphological Evaluation of the Leaf and Fruit of Edible Fig Accessions in
South Khorasan Razavi
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Table 1. Geographical situation of the studied sites in Khorasan Razavi and Fars provinces.

5t el
. N . CJG"" L;.‘;m f’l"’
ooy ol 4 e . .
A&cyce)ssio ok Ol e Joee el Ll s Jsb L eS| ol g8
Province  County Site i Longitude Fig local Fig type
n No. Latitude Abov g
e sea name
level
olel >
. e Jass
~ LS § ' g ]
1 E32) > Kandal 356'?“ 34°80'9.137" 1772 ‘5‘7’55_ S
Khorasa ~ Gonabad olya 58°6 Kouhi Smyrna
n Razavi
olel >
. e Jass
: LS i ' " Jl
2 592 5 kandal 227 apgo9320r 1767 Y e
Khorasa ~ Gonabad olya 58°6 Kouhi Smyrna
n Razavi

OVA



(VFF)Fev LAV slodmio Fojlos PF als Slul LGl ;98 5 pple almo

OL.J);; e Jus
. LLs 9 - ’ ” Sy
4 E¥2) > Kandal 37;;'064 34°83'7.807" 1669 J
Khorasa  Gonabad Wosta Lowlak
n Razavi
okl
_ lawg Jous
; LS ? r " ;
5 5525 °' Kandal gy  34'839606" 1648
Khorasa  Gonabad Wosta Zard
n Razavi
okl
. oLls 3'22.582 oo "
6 S5 Kandal cg 7  34'85%6.614" 1613  Gholoum
Khorasa  Gonabad sofla :
n Razavi
ol
. LS S 3'03.152" . , T
10 S . 2% 34°70'9.352" 1802
Khorasa Gonabad  Pachk 5877 Kouhi
n Razavi
obel
1 S95) s Smo FITATY V2635277 .o S
Khorasa Gonabad Pachk 58°7 4 Kouhi
n Razavi
obel>
Sy v o .,
: - 43'2.704 3°23'07.362 IS
13 2, 7 . 1779
Khorasa Bar?]aska Sir 58 5 Kouhi
n Razavi
ol
: LLs sblee 4'39.608" . " IS
20 $22) ° o 34°54%6.701" 1555
Khorasa Gonabad Mahabad 58°8 Kouhi
n Razavi
ol
' LS S5 3'57.605” 8
22 S92 > : 34°00'5.182" 1584 <7
Khorasa Gonabad  Kakhk 58°7 Tortoshi
n Razavi
obel> ‘ ‘ 5'13.597"
23 S5 X2y Xz 57°9  35158.647" oo S s
Khorasa Bar(ilaska Bar?laska °8/4.95" 29°1'6.49" Sabzak
n Razavi o4
RIS
15 Lol . °oqQr " P i
Fars  Estahban Fig 54 )
Research
Station
Oli‘;-mg‘
E L . © 8/4.25" K
35 iy S 7 8425 291649" 1767
Fars Estahban Fig 54 Siah
Research
Station

ovAa

s
Smyrna

Sl
Smyrna

Sl
Smyrna

s
Smyrna

Sl
Smyrna

S
Smyrna

Sy
Smyrna

Sy
Smyrna

S
Smyrna

S
Smyrna

S0l
Smyrna



Ohan 5 5,80

b&bﬁ«é"
36 ool et i 000135" 32842785" - 6 o)
Fars  Estahban Fig 58 4 Sabz Smyrna
Research
Station
ol
50 E92) e ol ks 0'35.335" 3°28'43.177" 1368 95085 3y
Kiorasan  Bajestan  Motrabad 5870 4 Khodroo ~ Smyrna
Razavi
okl
51 S35 RS Ak 035579 32849.089° o0 ke s
Khorasa  Bajestan  Motrabad 58°0 4 Siah Smyrna
n Razavi
ol
63 9 e ke 441006 30550.087 oo o s
Khorasa Bajestan  Motrabad 58°8 4 Sabz Smyrna
n Razavi
ol
~ LS L ' " X
55 S5, > e 36314 ge09.137 1527 S
Khorasa Gonabad Mahabad 58°6 Kouhi Smyrna
n Razavi

2S5 Sl

Ol LLS slagbin 8 5l 555, Loz Coz )0 ove 5 9,993 (SThs Loyl Cumex ) LS sladises
Slas .cd)F all VF V) o e Job jo cwlidcon ) maw )0 bdiges ool o)l 085 (6 5laes s g
2305 sl o, Ll ()l pB ) 5l vz g0 Dledbl b La 8015 ] 2
ity Sluogad (s pSo3lad

ko Joddljgiws uzee 5 (IPGRIL, 2003) IPGRI MJl o Scaos 5l cwlidcsu, Ologas guypm o
s ol 53 308 oSl (el Jab 5 e (8155 5 S Sl dmag) sl 15 (6l 5 SIS, et Lo
5 Jezs @3l (S b (Jlemmd pdsS 5l Slao cnl s pSojlal sl b S oslwil ose 9 S (s, Sla ST
B o gy ol C8F D jgo 0900 9 S (89, (S 0,90 Lawlsl 1o s T ojll ol solain] Ky anglae ax 28
el g 30 (gl ol oolaiwl o1 Sk 9 (6T o3l diges B LSS o 0 000 )8 slol 1SS YL Bolal LS~ )b
o8l cwliicsy ) alold ulul 5 g UPGMA oy oSl 5l oslannl b glaiig> 45525 gl g SAS ver 9.0 1581 6,5 5l aools

20,5 oolatwl NTSYS ver2.0.1.5 |l530 ¢ 5 51 dlS” pay (o g
o g b

iy 4 b (o8 (5 50 )T Sgo S 5 o8 S 99 50 Ghegly (nl o ool Cesss mls Jelos 5 a5
6ol il sleosgs 5l vgzge Sledbl 4y 4z L a5 Slas o g ol aitlo, s90, Hlelyr e ol ooy
205 oolitnl (692, Gluly> Cgiz 9,355 5 (e Sla ezl b anglie sl ()18 Gl
o5 oo b))

s oSy 5L 0,5 oo Jsb Lol 5y oS lis o0 s 1 (slo0055 cyns yo 45 310 i il g 435 gl
@l )3 S sl el Aoz (oye 4 Job Cund (el dlsz 250 (k] Alsx Job @lo Sy a3l 0 S e
NSO I SR RAPE HGNE ST RANC VY RAPRDST SRR By KISCHERST SN gy KA
1 Dl K0 o b g g Sl job 4y S res Culis g Sig Job




(VFeT) Fee LGOVY (sloamior Fojlas YF als slnl L ;555 5 psle aleo

SlSS a5 el ool ools (Las ¥ oosleds Jaaz 40 590, (el (ST ol slbosgs 10 S oS Slao Sk anglio
g0 ) g VY ojleds slaodgs 4y Blate iy &y oo (S 0 Sl Jsb Cbo ;0 il pj zpb 4 o] Atz
sloosgs 4y Blate 0,5 Gloe Jsb (eSS (nl ;o Ao F 5 0 50 o)l slaosgi 4y bgrye 1 ke o yiie
@ b e lade o yiaS 0,5 le slawi Cas o clls (13 ol sleosy o jo Jlade o ion a5 Jl> 50 04 9,095
Y o)l.q..i} J5J>)0454;5§ uLo.Q Mlatsoajf o)La..i': 6L®oby¢b.'o9a;n)‘u\m U")""‘“""BDQT YVEY’ Y o)Lo...':J le.moo?.';
0093 LS’LQ"" 4.»‘3} Jﬁ.‘d Coo 5o ] &Q‘ 0035 L .‘oy).n )L.\.a.a U")"'““" 9 5).)55 0053 Le Joy).n )‘JM u.>)...<,5 05.4.4‘59 o0l
DS i o opl yo aiiile 1y Sl dlg> Jab Jlade it £ g YV VY oleds (sloooss g Jlake o 2aS Ve o)leds
0395 W3,5 astine ol dilg> oy Cho cwyp Loyl Bl Jal sleosgs 4y Jlade oy lig g 9,095 slrosgs 4 jlaae
0o @ Job Cand Cans o iyl |y olel alex se oslail fp iin YY 9 0 (F o)leds (sboosgy g (1 eS Yo o Lo
0o d Job cans oo 1) Jlade s Ve g YV VY looogs g Jlade (p eSS VY 5 ) (F sleoogs oleasl ailg>
ax ,o g dlg> g Cias odias lis asl i o] Jlade ax e a5 cunl Skl lex cwlks l casls olesl ale>
Y sloosgs lucSs asls j0 Sy slasd Cdo jo Sl lail dlgx og Culyd g (558 edimd jlas bl S o] lade
J}.Ia c)'L).S‘ i YV oYY & o)l..o...‘;h LsL‘boosz)‘me u.;J.mS 7‘5\ o)l.o.,.'fa 6[@0&93 mo;uaz.m.a LS;)" U9J Js.lo
5l 1) (655 50 ol Job ojlail o i ol (slaodsi 5 cp e 9,055 (srodsi 05,5 co alaxDe iyl 1) (655 pe ol
ol (slrods Sy Job Ciro jo .l platie ool plus dy Sl (635 10 o) iilas Ldo 40 F oo leds 0043 Cuo 0y
co Job Cand Can o ol |y Sty Job ojlasl pin T g VY 0 o leds (slrosgi g o3l (eSS A g Ve AT
Iy Co ol ojlail i OO ¢V o leds sloosgs 5 ojlail o xS Y o ¥ o) o)l sloosgs « 5 p Sy Job 4 (635 e
30 Sl attiie &S5 4565 len el plaie lodgi plu 5l (635 e ool idlad Jdo 4 F oleds 0098 o ol yo anils
5 03l 1 S Ve ol 0098 Sy (2, Cdo )0 ABl o0 5,095 slrodgs 4y bgs e o3Il iy g (o eS Cao oyl
Y loodgs g ojlail s maS ) 0095 5 00 Job o o 0)lo 1) Sy oy ojlail i YV 9 7 0 o)l (glaoogs
g e o eSS Y o leds 00g8 Sy Job 4y S s Job Cad o o ol | 5 pen Job ojladl o i YY 4 0
B g VY b slrosgs 5 jlade (p eS Vo 008 5 o0 Clbes Cio o .5 b 1) Jlade oo yiin Ve 5 7 o)leds slooogs

wsls ) S s Calbrs ol (g i

(890, Ol Caiz Shhex eyl 10 T (o Slao (1Sl auglio -V oo
Table 2. Mean comparison of leaf quantitative traits in edible figs of South of Khorasan, Razavi.
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Accession  |nternode bud Number
length of bud bud ongthiwidth o | central
internode  length(mm) ~ width(mm) . OT€aves —1ophe(mm)
ratio per shoot
1 221h-g* 853dh  6.42g- 5.15fg 1.44fg 8.11e-i 32,8kl
2 145 4.93i 6.58¢-| 3.16i-k 2.08bc 4.43 46.3-k
4 54.7 b-d 10.11b-g 8.04e-i 6.26ab 1.299 10.89b-f 0.00m
5 67.5a 12.33 a-c 10.66bc 5.98a-c 1.77b-f 12.63b-d 131.4a
6 52.2 bc 13.55a 9.70b-e 5.72a-d 1.69¢-g 10.77b-f 82.5e-g
10 24.9 f-i 9.64c-g 8.79c-f 4.21e-i 2.11bc 8.88d-i 52.3ij
12 142)  8.2le-i 6.01i-I 3.97g-k 1.51e-g 4.99ij 68.6gh
13 322ei  7.78fi  685fk  3.90gk 175b-g  7.77fj  76.2eg
20 228h-j  6.66 hi 4831 2.87 jk 1.72 c-g 7.55 f-j 37.3j
22 47.1bd 989c-h  131la  596ac 2.19b 10"2’]5 b= 114.1p
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23 376df 675¢-  11.04b 4.05 f-] 2.71a 755f)  109.5bc
50 500bc  10.50a-f  9.83b-d 6.57 a 1.57d-g 17.83a 98.7cd

51 547b  1344ab  7.68e-i 4.19 e-i 1.84b-f  13.99bc  71.0f-h
53 38.2df 1155ae  8.38dg 4.41e-h 190b-f  1433ab  83.9dg
55 219h-j 722fh  7.29fi 4.80 d-g 1.51e-g 599h-j  87.8de

«SYel=F (255 =V (255=) lrongt colwsl il o /o) mlaw ;0 5 (Sl ge3l 10 Bodst i puSile o sire glas ailis Al e By

B =00 =BT 9,055=0) colwmd (S =YY (L85 5=VY (agS=Y e (2SI (2950, 5= VY (agS=) ¢ aglé=F )30
* Non-similar letters indicate a significant difference in the mean between groups in Duncan's test at the 0.01
level.. Name accessiones:1.Kouhi 2.KOuhi 4 Lowlak 5.Zard. 6. Gholoumi 10.Kouhi 12.Zard e kouhi 13.Kouhi
20.Kouhi 22. Tortoshi 23.Sabzak 50. Siah 51.Khodroo 53.Sabz 55.kouhi.
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Table 2. Continued.

ey Jsb o _Jjj:? .
S dsb PIIETN  Kpe Speib D e
jatd Leaf length S Leaf width Petiole LengtH of thP_eLloIe
Accession (mm) Internode (mm) length (mm) leaf IcKNess
length/ Leaf (mm)
length stalk/length
of leaf
1 77.2d-g* 0.42h 71.4h-j 16.3¢ 0.21c 2.77 d-h
2 95.8 de 0.48gh 83.3fj 47.6 b-g 0.50 a-c 2.68 f-i
4 156.1b 0.001i 1409b 46.4 b-g 0.29bc 3.12 c-g
5 200.1a 0.65 b-e 183.9a 53.0 a-e 0.26 ¢ 4.02 ab
6 1446 Db 0.57d-g 135.8 bc 84.8a 0.59 ab 3.75bc
10 79.6d-g 0.65 b-e 83.4 f-j 47.4b-g 0.59a 2.70 f-i
12 1335D 0.51f-h 105.2 d-f 38.6 c-g 0.28c 3.37 b-e
13 98.5 de 0.77ab 84.7 f-i 33.4d-g 0.34 a-c 2.77 d-h
20 66.2 fg 0.56d-g 60.7 j 19.3 e-g 0.29 be 2.00a
22 192.3 a 0.59d-g 172.0a 77.3ab 0.40 a-c 4.45a
23 14140 0.79 a 134.3 bc 56.6 a-d 0.40 a-c 3.48 bc
50 148.1b 0.66 b-e 137.1bc 72.3a-c 0.48 a-c 3.69 be
51 132.0Db 0.53 e-h 115.2 c-e 51.3 b-f 0.39 a-c 3.48 bc
53 129.0 bc 0.65 b-e 124.8 b-d 51.2 b-f 0.39 a-c 3.35b-f
55 130.2 bc 0.67 b-d 126.7 b-d 32.1d-g 0.25c 3.82 ab
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* Non-similar letters indicate a significant difference in the mean between groups in Duncan's test at the 0.01 level.

Name accessiones:1.Kouhi 2.KOuhi 4 Lowlak 5.Zard. 6. Gholoumi 10.Kouhi 12.Zard e kouhi 13.Kouhi 20.Kouhi
22. Tortoshi 23.Sabzak 50. Siah 51.Khodroo 53.Sabz 55.kouhi.

gm0 (o5 Glao (b))l

P 0j9 g 25 ogme Job Jold ogae (o Dlio ond (qw)p slrodgi (mm )3 a5 olo L bl e bl
ogse s osme SAS (39 clloSy aBLE 45 osme olias ogme o0 Jsb iy b ' sl o5l come (35,5 Jsb cogea
Wl D9l 5500 w8 b sl e Hob 4 ogee b ojluil woge it ojlul LS 8 )3 i

0l o 03l BLES T oyled 30z 10 655 lolys Sy sl gloosgs o sme oS Dl aSilis duglie

w)wjv 5\" AY o)La.J:: 6&00944)“05;’6 o)l\.\.s‘ u.s}.a..o.s 0940 ‘_Jj.'aum).) J.....:L:‘SA).:) C).wébui w)., Sl

Ostiole -y

OAY



(VFeT) Fee LGOVY (sloamior Fojlas YF als slnl L ;555 5 psle aleo

Y g WYV Ve o)led slooog 4y gy jlake pyieS 0ge (2,6 Cio ;0 09 VY g Ve ) o,leds slroogs 4y bogs o ol
olads (sboodgy 4y lade p ieS 03l ogme ()9 Cio j0 b oo Ve g P ojled slodgy 4y Blxie o3Il SYL 5 004
ol slrodgi o5 40,5 Job s jo .l 3l Vo g7 B o,leds slrodgs 4 i A Hlade o i g ¥ g VY LY
0 0e Ve g OV e o)leds sloosgs 4 bogypo o 5 s ogue 50,5 o3l oy iy g ol saalice 50,5 0gue 0 OO 5 OY O
warsls |y aigey o5lail i B0 9 00 DY o)l (gloodgs g JJode 1 eSS OY 5 ¥ (Ve o Lol (sloodgs 4l ojlasl it
Iy ogme o o3lail cpyian V5 OO ¥ o lad slrodgs g o3l yiaS YY o F b o)leds loosgs 0gan po Job Cio o
5 7 DY o leds sloodgy g 0gue dlaad XS Ve g VY (Ve o)leds sloodgd AllucSy azli (o ogue Slasd Cis [y asiils
g yJade (0 eSS ¥ o) (Ve o,leds sloodgy i ogue (5 o Ho auidle |y Al G asll )0 sgue Slawd o i YY
ol slaodgs oS o 10 Sis ogue Slasd L5 5 aiog Ui ogae (35 ade pias o Ve 5 F B o leds slrodss
ojlal Cto 0 Koy ghS e 0 i ogue olawd p i Ghlo Y g ) (Ve oo)leds sloosgs g olaad (p eS Ve g F WD
Co ;0 Xl 1) ogae CligS o3lasl cp kin Ve g VY B o,leds (sloodgl g ieS F g Ve DY o leds looogs cogue CligS

sl Ty Gl oladl s Ve 9 O) B0 slaodgi g ojlail n meS VY 5 Vo OO o leds (sloodgi 0gue b

S92, ol (Shgm b ol 10 ogpe o5 Slao Sk aslin -Y Jgux
Table 3. Mean comparison of fruit quantitative traits in edible figs of Khorasan Razavi.

w5 ogee Job ogen (B5° il oges 0y egee 35 Job 439 o3l ogee o3 Jsbo
Accession (rogshee) (roishee) (D) (rogshee) Groisheodoges Grogshee)
Fruit Fruit Fruit fresh Fruit neck Ostiole Fruit stalk
length(mm)  width(mm) weight(g) length(mm) size(mm) length
1 21.12 ef* 24.09 g 5.60h 3.94b-d 2.30 e-g 15.54bc
2 19.80fg 23.03g 5.40h 2.76d-f 1.86fg 17.11b
4 23.93d 34.89cd 14.83ef 2.14ef 3.29¢c-e 9.80d
5 30.65ab 44.63a 32.58a 0.00g 3.44cd 5.39f
6 32.11a 40.05b 28.05b 1.32fg 5.07b 5.50f
10 29.75ab 36.42c 18.95¢cd 5.90a 3.27c-e 6.64ef
12 29.11bc 29.15f 20.53c 1.85f 2.87d-f 14.01c
13 18.33g 21.14g 4.75h 3.70b-d 2.16fg 7.27d-f
20 18.57fg 16.91h 2.60i 4.37bc 1.48g 21..60a
22 26.82c 35.07cd 19.15c 1.40fg 2.39d-g 8.07d-f
23 27.97bc 32.75de 13.40f 2.83d-f 2.58d-f 5.74ef
50 28.63bc 33.97c-e 17.40d 3.42c-e 4.70b 8.79de
51 26.93c 30.98ef 15.45e 0.00g 11.49a 10.41d
53 29.10bc 31.09¢f 10.65g 5.05ab 2.11fg 7.76d-f
55 23.59de 35.56¢d 14.90ef 0.00g 4.23bc 16.59bc
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* Non-similar letters indicate a significant difference in the mean between groups in Duncan's test at the 0.01
level. Name accessiones:1.Kouhi 2.KOuhi 4 Lowlak 5.Zard. 6. Gholoumi 10.Kouhi 12.Zard e kouhi 13.Kouhi
20.Kouhi 22. Tortoshi 23.Sabzak 50. Siah 51.Khodroo 53.Sabz 55.kouhi
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Table 3. Continued.
3 a3Ls 0 ogeo sl Cis oan 30 ks ogueslass ) e 58 ool
o Number of 7Y Number P sks (H“Aﬁ.) > o (osbesdogae Sy
Accession . Fruitdry () . ; Fruit flesh
fruits per iaht of dried fruits thickness(mm) Pulp length(mm)
branch weight(g) per kilogram
1 4.13b-e 1.15i 870.00b 3.08d-g 17.02¢f
2 5.55b-¢ 1.20i 834.00c 2.78d-f 17.41ef
4 6.33b-d 3.40e 294.00g 3.90b-d 17.03ef
5 3.99c-f 7.25a 138.00j 7.90a 17.61ef
6 7.44ab 5.90b 170.00j 2.41ef 24.77a
10 3.25d-f 4.61c 215.00i 4.31bc 21.97bc
12 2.66ef 4.20d 238.00hi 5.07b 21.26b-d
13 3.33d-f 1.80h 556.00d 2.59d-f 15.49fg
20 1.55f 0.85i 1177.00a 2.29¢f 14.04gh
22 7.22ab 4.25d 235.00ki 3.97b-d 19.17de
23 5.66b-e 2.40g 417.00e 3.05cd-f 20.87cd
50 6.83a-c 4.21d 237.00hi 3.30c-e 23.59ab
51 5.33b-e 3.70e 271.00gh 1.75f 23.23ab
53 9.55a 2.80f 357.00f 3.98b-d 20.82cd
55 6.11b-d 3.65e 274.00g 4.83b 11.9%h
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* Non-similar letters indicate a significant difference in the mean between groups in Duncan's test at the 0.01 level.
Name accessiones:1.Kouhi 2.KOuhi 4 Lowlak 5.Zard. 6. Gholoumi 10.Kouhi 12.Zard e kouhi 13.Kouhi 20.Kouhi
22. Tortoshi 23.Sabzak 50. Siah 51.Khodroo 53.Sabz 55.kouhi
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Fig. 1. Group photo of fruits and leaves of 8 fig accessions collected from South of Khorasan Razavi. Name of the
accessiones: 2.KO0uhi, 6. Gholoumi 10.Kouhi, 20.Kouhi, 22. Tortoshi, 23.Sabzak, 53.Sabz, 55.kouhi.
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Table 4. The results of analysis into main coordinates using morphological traits in the figs of Khorasan Razavi
and Fars.

ol oy ylaie odd du>gi (S55UsS Gy PEPC IRV
Factor Specific value Proportion Cumulative
1 3910.5300 0.7571 0.7571
2 495.97 0.096 0.8531
3 415.29 0.0804 0.9335
4 157.16 0.0304 0.9639
5 71.43 0.0138 0.9778
6 45.01 0.0087 0.9865
7 20.95 0.0041 0.9905
8 12.95 0.0025 0.993
9 10.41 0.002 0.9951
10 8.39 0.0016 0.9967
11 5.26 0.001 0.9977
12 3.79 0.0007 0.9984
13 2.57 0.0005 0.9989
14 1.65 0.0003 0.9993
15 1.40 0.0003 0.9995
16 1.09 0.0002 0.9997
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Fig. 2. Two-dimensional image of analysis into main components based on quantitative morphological traits of
18 edible.

2D Flos Fig tree
Bt b bhos menn Fanane S e abban

St 7l 0055 WA (ouliiiy) (o Slio ool (ol o at s s 575 5l sam ds g - ¥ S
Fig. 3. 3-D image of analysis into main components based on quantitative morphological traits of 18 edible figs.
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Table 5. The results of analysis into factors based on the evaluation of the morphological characteristics of figs accessions in Khorasan Razavi and Estehban (Fars).

o Y el Y el Y Jale F el o ol 5 Jole Y ele A ole
Trait Princomp 1 Princomp?2 Princomp3 Princomp4 Princomp5 Princomp6 Princomp? Princomp8
6,5 oo
7ok Jsb 0.182101 0.25345 0.120208 0.855033 -0.170876 - 0.08036 - 0.106811 - 0.195872
Internode length
o)fQL,.a sloss
0.022139 0.037024 0.035602 0.093653 - 0.069858 0.158285 0.02343 0.04975
Number of internode
sl ailoz Jsbo
Terminal bud 0.026606 -0.007974 0.025717 0.014832 -0.002126 0.005382 -0.058881 0.096714
length(mm)
wly> (ye
Terminal bud 0.011487 0.021657 0.00203 0.006032 -0.000113 0.022016 0.014503 0.083664
width(mm)
Wlsz e 4 Jsb S
Terminal bud 0.000843 -0.00813 0.004193 0.000247 0.000184 - 0.008685 -0.027039 - 0.003091
length/width ratio
s o Sy olaw
Number of leaves per 0.028019 0.034072 0.03754 0.168928 -0.076441 - 0.028105 - 0.235582 0.123838
shoot
Length ¢35 0 ©
Gt 5350 o5) 5 0.452773 - 0.876537 0.015415 0.134001 - 0.020305 - 0.025062 - 0.047964 - 0.049962
of central lobe(mm)
Ser ls55 o w9 Jsb
Internode length/ 0.000704 - 0.007272 0.001505 0.002929 0.002814 0.002796 0.002107 0.002739
Leaf length
S S s 0.611499 0.285822 £ 0.262977 £ 0.282304 - 0.582238 0.210721 0.006331 0.003568
Leaf length(mm)
S M o~ 0.558612 0.247114 - 0.159343 - 0.043908 0.006193 - 0.419275 0.000086 0.007073
Leaf width
PetIOITen;;TQ sk 0.212692 0.090094 0.924056 - 0.244905 - 0.006935 -0.116758 0.052173 -0.077644
S 4 S e Jsb o 0.000026 - 0.000021 0.008685 -0.001269 0.002291 -0.001318 0.004146 0.000213
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Length of leaf
stalk/length of leaf
Petiole thickness
Fruit lengthss. Job
Fruit widtheg.e 5 ¢
Fruit fresh o6 ogee ()39
weight
neck length
Ostiole sg 4339, o5l
size
Fruit stalk og.e po Job
length
4>l 40 ogue Sl
Number of fruits per
branch
Fruit s ogee 0339
dry weight
LSy Sis ogas Sl
Number of dried
fruits per kilo
Fruit flesh ceze8 o5l
thickness
Pulp lengthss. L

0.007661

0.051908
0.095599

0.107541

- 0.015858

0.008717

- 0.049899

0.013948

0.022325

0.013111

0.019811

- 0.031158

0.000216

0.013844
0.058728

0.066512

- 0.010388

0.019922

- 0.004707

0.002061

0.012053

0.003495

0.015763
- 0.062963

- 0.002418

0.065654
0.043161

0.068397

0.014589

0.023619

- 0.080863

0.019945

0.013665

- 0.028998

0.011677
- 0.014858
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0.004446

0.005225
0.101469

0.086597
0.004698

0.006399

- 0.141706

- 0.034488

0.029424

- 0.014255

0.047097

0.150146

0.010687

0.141994
0.282931

0.228682

- 0.007235

- 0.031347

- 0.015118

0.001513

0.038953

0.054095

0.039723

- 0.269136

0.000548

0.320215
0.369918

0.566488

- 0.022496

0.084581

0.009463

- 0.037058

0.107209

0.005952

0.174122
- 0.343294

- 0.007883

- 0.122133
0.212081

0.406926

- 0.049676

- 0.114049

- 0.051433

- 0.165857

0.129383

0.134143

- 0.316878
0.071884

- 0.008864

0.196733
0.110695

- 0.136509

0.258923

- 0.020144

-0.790814

0.203343

- 0.016428

- 0.006687

0.211093
0.169426
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Table 5. Continued.

o 4 Jele Ve Jole N Jole WY Jele W Jele VE Jele V0 Jole V8 Jele
Trait Princomp9 Princomp10 Princomp11l Princomp12 princomp Princomp14 Princomp15 Princomp16
0,5 b
5ok sb -0.210318 -0.076204 -0.029533 -0.116638 0.029612 -0.025786 - 0.058025 0.012068
Internode length
o)fQL,.a sloss
Number of 0.022767 0.105168 0.063064 0.191217 0.050324 - 0.602397 0.232708 0.523997
internode
e aly Jsbo
Terminal bud - 0.235686 0.018618 0.039126 - 0.145202 0.224835 0.137957 0.803991 - 0.115547
length(mm)
wly> (ye
Terminal bud 0.007058 0.113184 0.091314 - 0.095046 0.262459 0.181608 - 0.015185 0.55477
width(mm)
P & Jsb Cans
‘*_5‘9? - 0.055122 - 0.030641 -0.018523 0.001172 0.038209 -0.012426 0.1396 - 0.152853
Terminal bud

length/width ratio
s o Sy olaw
Number of leaves 0.478823 0.300078 0.462864 - 0.482734 - 0.069706 0.141745 0.028489 - 0.276994
per shoot
SIS Jsb
Length of central - 0.024221 0.007437 0.005602 - 0.006049 0.016776 0.010894 -0.029771 0.0226
lobe(mm)
1635 yo 9) Jsb
Internode <y
length/ Leaf
length
S S Job
Leaf length(mm)
Sp S 2
Leaf width

0.000682 - 0.000029 - 0.003986 0.004389 - 0.003337 0.001473 - 0.002405 - 0.001861

- 0.069872 0.014506 0.012491 0.012065 - 0.004863 0.022023 - 0.000178 - 0.038882

0.167206 -0.047149 - 0.036303 0.011255 0.019617 - 0.005901 0.050282 0.059565

RN



Petiole &, Jsb
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lenath - 0.033767 0.016464 0.032339 -0.016991 -0.038443 -0.025883 -0.016442 0.000166
eng
@S ped Job S
S Job
Length of leaf - 0.002633 - 0.000424 0.001774 0.001715 - 0.001545 - 0.004625 - 0.004569 - 0.005343
stalk/length of
leaf
. . 0.009987 0.018351 -0.017756 -0.083553 -0.034707 - 0.052027 0.125305 - 0.145812
Petiole thickness
Fruit o5 Job
lenath 0.266246 - 0.000845 0.170396 0.056383 0.284827 - 0.319758 0.209498 - 0.183599
eng
Fruit o5 5 ,e
idth - 0.032617 0.624414 - 0.072629 - 0.001991 0.275426 0.258382 - 0.004026 0.062845
wi
Fruit o5l ogee )39
. 0.178522 0.311392 0.070115 0.161857 - 0.383899 0.050754 - 0.065135 0.143713
fresh weight
ow 037 Jsb -0.034385 - 0.065237 0.358577 0.008735 0.142262 0.143749 0.043706 0.342088
Fruit neck length
g 4339, ojluil
. ; 0.032676 0.172384 - 0.629568 - 0.208645 - 0.025689 0.040559 0.025141 0.007484
Ostiole size
FFUIt 090 ‘ao J}!o
0.167697 0.026664 0.285888 0.296623 0.085564 0.121361 0.146381 0.128789
stalk length
axLs 40 ogue Sl
Number of fruits - 0.022231 0.470578 - 0.064183 - 0.216521 0.627403 - 0.002351 - 0.274658 -0.173553
per branch
Sl ogee 39
. i 0.068143 - 0.014093 0.016352 0.056091 - 0.054815 0.036232 0.000588 - 0.049694
Fruit dry weight
30 S ogue Slasd
Number of s - 0.050015 - 0.070086 0.268653 0.086631 - 0.022319 - 0.064791 - 0.304661 0.117154
dried fruits per
kilo
Fruit csss o5l
i 0.335849 -0.179201 - 0.207746 -0.287781 0.143013 0.525968 -0.001885 0.19434
flesh thickness
PUIp 50 L
lenath 0.340142 - 0.158805 0.046897 - 0.023441 0.007081 0.011878 0.122838 -0.033834
eng

o4y



Table 6. Correlation morphological traits of 18 edible figs.

(1F-F)fe-

LOVY slodmio Fojlass FFals 5ol GLEL 555 5 psle alme

L;‘)P o.>53 \ALSAJJLHAJUZ‘) Slaw O M/ " -7 Jju\}

The lowest correlation The highest correlation Trait The lowest correlation The hlghest Trait
correlation
2o S o5 L‘iﬁeioth s e Numb;r%;fbl‘::its per SR ok Jst
Fruit flesh thickness Petiole thickness branch Leaf width Internode length
o900 43, o3l o5 ke Jsb o3ee Job ogan CubgS oIl SCAS ogae ()9 0,5 s Sl
Ostiole size Internode length Fruit length Fruit flesh thickness Fruit dry weight Number of internode
oy p Jobo oge Jsb o5 P55 S eed Cualses SpSin P sl ails> Jsb
Fruit stalk length Fruit length Fruit width Petiole thickness Leaf width Terminal bud length
S ped Sl SaS o9 039 03B ogee 039 oga0 439, o3l S Sig 22 bl alyz 2y
Petiole thickness Fruit dry weight Fruit fresh weight Ostiole size Leaf width Terminal bud width
Job & S s Jobo o g e 4 Jsb s
ot S - o0t O35 s s 439, ¢ S Terminal bud length/width
Number of leaves per shoot Fruit neck length Ostiole size Length of leaf ratio
stalk/length of leaf
oo B 5 olee ol e 535, 05 o3 03,5 Jsb S ks Jsb e ot
Fruit width Number of internode Ostiole size Fruit neck length Internode length shoot P
g Slaws .
ogae 0O Jobo _ ogae 03 Jobo Number of fruits per ksl il Jobo S o8 Job
Fruit stalk length Fruit stalk length branch Terminal bud length Length of central lobe
W S e Cons
R o o e Sl e ol b« - Jbo = S Jsb
Ostiole si Terminal bud width Number of fruits per Number of fruits per Leaf length
stiole size erminal bua wi branch branch Length of leaf
stalk/length of leaf
Jsb 4 555 0 o) Job o
S s Sl 036 o9 039 S o9 09 oga0 p0 Jobo S Sig 20 Sige
Petiole thickness Fruit fresh weight Fruit dry weight Fruit stalk length Leaf width Internode length/ Leaf
length

Ay
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S oo culses Petiole thickness

035 ogee 0135
Fruit fresh weight

0gu0 “"""9; c)'l.\ﬂ
Fruit flesh thickness

ogen 03 Jsbo

Fruit stalk length

@63 o 2d Job s

Sy Internode

S Sag o, Leaf width

length/ Leaf length

o500 4333, o;llOstiOle size o5s sk oy el ogee 4535, oIl Ostiole size ‘3‘%‘*"‘ Slor Jsb S Jsb
Fruit length Pulp length Terminal bud length Petiole length
. <o . Erui il e < Sty Jsb 4 S es Jsb s
S 503 Culs Petiole thickness .°)L e e “.)”Frun dry @.L:M s> oo S S s Length of leaf stalk/length
Fruit fresh weight weight Terminal bud width Leaf length of leaf
g S oy bl il 5 90, Ol B (SThe ol sleessi ulididn ) Slie f (Sen Y g
Table 7. Correlation between the morphological traits of edible figs accessions in Khorasan Razavi and Estehban based on Pearson's correlation coefficient.
Jobo o
: Cons S olows o o s
y - 05 olee Slass - wlo (o0 aily> s &5y Sigg 55y Sy ok . - - gy .
o 0,5 ke el : ) S Sagy 5 o0 5 peed
Trait Intermnode Number of  rorminatpug  Terminalbud  Terminal bud Number Length of Internode Leaf Leaf Petiole Length of Petiole
lenath internode length(mm) width(mm) length/width  of leaves central length/ length(mm) width lenath leaf thickness
g ratio per shoot lobe(mm) Leaf length 9 stalk/length
of leaf
o5 ke Jobo
Internode 1
length
o)fQL,n Slaws
Number of 0.632 1
internode
lo Jobo
sl
Terminal 0.6 0.273 1
bud
length(mm)
aly 2y
Terminal 535 0.386 0.589 1
bud
width(mm)

0a¥



4 Jobo o
wlox 20
Terminal

bud
length/width
ratio

59 5).3 Slows
a3l
Number of

leaves per
shoot

<y Jsb
SIS
Length of

central
lobe(mm)

<d Jsb
S 1655 e
Internode
length/ Leaf
length
Sy Soge ok
Leaf
length(mm)
S e
Sy
Leaf width
S s Job
Petiole
length
Job i
Jsb & Sy

0.032

0.69

0.483

0.034

0.686

0.696

0.54

0.171

-0.225

0.658

0.232

-05

0.378

0.338

0.341

0.12

0.424

0.316

0.69

0.268

0.707

0.708

0.671

0.307
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-0.44 1

0.395 -.0.133 1

0.352 0.322 0.288 1

-0.134 0.418 0.046 0.685 1

0.621 0.047 0.372 0.767 0.071 1
0.82 0.047 0.387 0.455 0.129 0.958
0.48 0.185 0.342 0.534 0.191 0.6
0.117 0.207 0.127 0.117 0.188 0.029

IARYA

0.612

0.082

1

0.758

1



Length of
leaf
stalk/length
of leaf
Petiole
thickness
osee Job
Fruit length
Ogme P )¢
Fruit width
o3 050 ()39
Fruit fresh
weight
o3 Jsb
Fruit o5
neck length
&g, 03l
Ostiole o4
size
ogza o Jsbo
Fruit stalk
length
5 ogue Sy
a3l
Number of
fruits per
branch
050 )9
Fruit s:s
dry weight
0gus é‘»\.'.'t'
9hS o Ses
Number of

0.587

0.569

0.532

0.482

-0.294

0.006

- 0417

0.278

0.67

-0.218

0.311

0.638

0.22

0.459

-0.43

0.393

- 0.458

0.147

0.549

-0.429

0.691

0.534

0.563

0.463

-0.37

-0.278

- 0.366

0.413

0.571

-0.145

0.487

0.416

0.539

0.414

-0.372

-0.233

-0.2

0.475

0.567

-0.109
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0.147

0.052

0.018

-0.38

-0.6

-0.111

-0.137

-0.27

- 0.96

0.07

0.364

0.466

0.217

0.285

- 0.67

0.231

-0.367

0.249

0.384

-0.253

047

0.67

0.537

0.52

0.447

-0.321

-0.218

-0.283

0.269

0.594

-0.174

0.169

0.185

0.061

0.107

-0.1

-0.56

- 0.262

-0.88

0.105

-0.109

0.778

0.606

0.681

0.53

0.451

-0.263

-0.212

0.447

0.741

-0.18

0.793

0.652

0.717

0.551

-0.476

-0.282

-0.249

0.435

0.766

-0.18

0.522

0.58

0.578

0.403

-0.401

-0.223

-0.281

0.434

0.598

-0.93

0.075

0.259

0.258

0.128

-0.197

-0.132

-0.19

-0.142

0.239

0.017

0.514

0.693

0.451

- 0.509

-0.28

-0.83

0.377

0.666

-0.75



dried fruits
per kilo
igS o3l
Fruit flesh
thickness
ogae by
Pulp length

-0.227 0.006

0.426 0.174

(VEF) Fer LAVY sloamio Folas PF ale syl SLEL 5558 5 psle aloee

-0.215 -0.245

0.454 0.427

0.008

0.054

-0.16

0.23

-0.217 0.015

0.393 0.053

-0.324

0.514

-0.339

0.529

-0.319 -0.166 -0.358

0.6 0.364 0.555

Table 7. Continued.

Aalol =Y Jgam

Trait

ogee Jsbo
Fruit length

o0 2 °

Fruit
width

oo sk
Fruit o
neck length

LRI
Fruit fresh
weight

090 di)'j) c)‘lJJ\
Ostiole size

oge0 o3 Job
Fruit stalk
length

3 g Slos
Number asLs

of fruits per
branch

0920 (339
Fruit ses
dry weight

Sis ogue olass

9S50
Number of
dried fruits per
kilo

<k
Fruit csss o5l
flesh thickness

o050
Pulp
length

Fruit g Job 1
length
Fruit oge Lo ,e
width
Fruit o5l osee )39
fresh weight
o900 3,5 Job
Fruit neck length
o900 49, o3l
Ostiole size
Fruit ogee po Job
stalk length
4>l )0 ogae dlasy
Number of fruits
per branch
S 0gee (338
Fruit dry weight
30 Sid ogan olaws
Number of oLs

0.802

0.832

-0.248

0/320

- 0.595

0.312

0.792

- 0.076

0.17

-0.86

-0.614

0.076

0.384

0.74

0.302

0.093 1
0.211 0.707

-0.279 -0.254

0.142 -0.206

0.55 -0477

-0.478 -0.531

-0.315

-0.148

-0.173

-0.651

-0.092

-0.302

0.699

by

0.236 1

- 0.059 -0.293



dried fruits per
kilo
Fruit cusss ol

_ 0.354 -0.784 0.288
flesh thickness
Pulp »
P ogen 0.669 0.904 0.027
length

0.836

- 0.854

Ohles 5 5,80

0.651 - 0.256

-0.61 0.151

-0.214

0.353

-0.371

0.552

-0.56

0.468

-0.823

1

OA
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Fig. 4. Clustering of edible figs accessions in Khorasan Razavi and Estehban (Fars).
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The southern parts of Khorasan-e-Razavi are an important habitat for wild figs that are
important in terms of food and breeding improvement. Also, commercial cultivation of figs is
common in this province. In the present study, leaf and fruit morphological evaluation was
done in domestic and wild figs of South Khorasan-e-Razavi. The plants were selected from fig
groves and gardens in Gonabad, Bejestan and Bardskan cities. Also, three samples of globally
known figs from Estehban, Fars province, were selected as index and the data of the present
study were compared with them. In examining the morphological characteristics, the
international descriptor of IPGRI was used as well as the national guidelines for tests of
differentiation, uniformity and stability in figs (Institute of Research, Registration and
Certification of Seeds and Seedlings of Iran). Measurements of leaf and fruit traits were made
in the middle of the ripening period. The results showed that there is a great diversity in the leaf
and fruit traits of the studied figs, and some of these traits are considered important from the
edible aspect as well as fig breeding programs. The comparison of average data showed that in
the traits of internode length, internode number, terminal bud length, terminal bud width,
number of leaves in one-year branch, central lobe length, leaf width, petiole length and petiole
thickness, the lowest value was found in the wild figs and the highest value was recorded in
cultivated ones. In determining the principal components, three factors (including seven traits
in total) explained more than 93% of the variation observed in these figs. In cluster analysis,
the studied accesions were placed in two separate groups. The local figs of clusters No. 4, 5, 6,
22, 23, 50 and 53 and the wild figs of clusters No. 10, 12, 51 and 55 have superior traits and
are introduced as potential for commercial planting for further investigation.

Keywords: Fig, Morphological evaluation, Khorasan Razavi, Descriptor, Cluster analysis.



