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Evaluation of Vegetative and Reproductive Characteristics of Some Introductions
of European Pear (Pyrus communis L.) Cultivars Using Morphological Markers
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Table 1. Comparison of various morphological characteristics according to the
national guideline for the distinctness, uniformity and stability tests in the evaluated
pear cultivars (Sadeghi et al., 2008)

Cultivar 3,

cSEFFTEIESFIIIE
el ae o F &
~=33333EEE3258AF
“rewgiiegesg3
crpzEsse 22% ¢
EEf=R2Z ogit
25 g FER
. : . g g “=
S gz Sl 8 =2
Characteristic Importance
Tree coy9
Tree vigor 375575755555355
Tree branching * 3777759537337 75
Tree habit 233253521411223
Trunk surface 323333312233233
Trunk reliefs Irr11r1ri1r1r11r1t111
Shoot &L
Growth form r11211111121112
Internode length 755753737555753
Predominant color on sunny side 335155333313274
Number of lenticels 55535555575737°5
Shape of apex of vegetative bud rt11211112112111
Position of bud in relation to shoot * 211122132121121
Size of bud support 5553557777555 7°5
Young Shoot  Olg> 4L
Anthocyanin coloration * 335375533313337
Intensity of pubescence * 77733377775757
Leaf g
Attitude * 232232332232232
Length * 575555775335573
Width * 355555753535373
Length/width ratio * 99555537713595°5
Shape of base 332233333333334
Shape of apex 31333332222224373
Length of tips 533333355333333
Incisions of margin 32334133442341 4
Depth of incisions of margin 735353777555533
Curvature of longitudinal axis * 573333355533353

s}_LJL;L&Q}AjTéA;@}SwL»\ﬁ@C})Jfﬁ)‘}:&}ﬁﬁ)bé.&l{}ﬁQWJ‘J:JL&»QW—
Al e (Sadeghi ef al., 2008) b 5 2155
shel 5 Sl Gle 5 o gie o Sy (0 5 F () Lo i slitel (lis il 5 (554 pelar Sl (Y 51) oS slutel -

x;u@,u;;,youaé;u,,‘yucbﬁu(«,ku
- Asterisked characteristics are important and key characteristic for discrimination and identification
of quince cultivars according to tﬁe national guldelme for the distinctness, uniformity and stability
tests in pear (Sadeghi et al., 2008).
- The low numbers (1 and 2) represent the low and minimum values of the traits, the average
numbers (3, 4, and 5) represent the middle levels of the traits, and high numbers (7 and 9) represent
the high and maximum levels of the traits.
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Table 1. Continued
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Cultivar 3,

cSEEFETEESEIIE
e xR e S KB
AEZ3333EE282EAF
pexEgS 08833
grzgeddfe 2228
EE° T hLg BFEC
it 2 ¥5°
oot o 57 § 0T
Characteristic Importance
Petiole SN g
Length 3 5755733537753
Presence of stipules 911911999999199
Distance of stipules 3 - 5 - 573 53--3
Bloom  45<s
Location of flower bud 21 1122112121111
Length of flower bud * 3755555555575573
Sepal length 355755557537557
Attitude of sepals in relation to corolla 333332333323332
Position of margins of petals * 221231222212111
Position of stigma to stamens 222232222222321
Size of petal 555755537753557
Shape of petal (excluding the claw) * 111223321221231
Shape of base of petal the claw) 311231333223122
Length of claw of petal 333553355575 733
Fruit  ogsm
Color of sepals 132212221224225
Length 357375333333353
Maximum diameter 555575735753573
Length/diameter ratio 1351531311 15115
Position of maximum diameter 132233331211211
Size 5795797357575773
Symmetry (in longitudinal section) 1213211121 12211
Profile of sides 331231322333331
Ground color of skin 234334333333334
Relative area of over color 37737735733 7579
Hue of over color 4 2244223413412 4
Relative area of russet around eye 15313917151115°1
Relative area of russet on cheeks 1 11119151311151
Relative area of russet around stalk 1 15519111311151
Length of stalk * 537755555575 7771

s}_LJL;L&Q}AjTéA;@}]wL»\ﬁ@C,:'-)Jrﬁj‘j’:u}MJJ&J?K}WQWJ‘JULZ»QW—

Al e (Sadeghi ef al., 2008) b 5 2155
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- Asterisked characteristics are i Eortant and key characteristic for discrimination and identification

of quince cultivars according to t
tests in pear (Sadeghi et al., 2008).

e national guldelme for the distinctness, uniformity and stability

- The low numbers (1 and 2) represent the low and minimum values of the traits, the average
numbers (3, 4, and 5) represent the middle levels of the traits, and high numbers (7 and 9) represent
the high and maximum levels of the traits.
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Table 1. Continued =Y Jade sl

Cultivar 3,

cSFEFFEEETEIILE
gogwwwwmwﬁgcwgg
S8 333388E8828A°Y
2 Eg xS
Ppewg o8 %8 5 3
ErpzEsse 22%¢
E8° L. 257£°
2 g s S E=a
g5 2 2
G ans Soenl g =2
Characteristic Importance
Fruit  og
Thickness of stalk * 753355537337333
Curvature of stalk 15551151551315°5
Attitude of stalk to axis of fruit * 122211212222222
Depth of stalk cavity 357755715971353
Attitude of sepals (at harvest) 332122231211111
Eye basin (at harvest) * 999999999999999
Depth of eye basin (at harvest) * 357753535775775
Width of eye basin (at harvest) * 373333533735353
Relief of area around eye * 333332312332332
Texture of flesh 755535555375557
Firmness of flesh 577375777577777
Juiciness of flesh 577595775935551
Seed 418
Shape * 232342334333333
Time obo)
Time of beginning of flowering * 935555173555515
Time of maturity for consumption * 755557577757799
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Al e (Sadeghi er al., 2008) b 5 2155
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- Asterisked characteristics are important and key characteristic for discrimination and identification
of quince cultivars according to the national guideline for the distinctness, uniformity and stability
tests in pear (Sadeghi et al., 2008).
- The low numbers (1 and 2) represent the low and minimum values of the traits, the average

numbers (3, 4, and 5) represent the middle levels of the traits, and high numbers (7 and 9) represent
the high and maximum levels of the traits.
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Table 2. Comparison of quantitative characteristics of the national descriFtor for distinctness, uniformity and stability tests of various parts

of trees as well as supplementary characteristics o

the blooms in the evaluated pear cultivars

Cultivar o
o s Alvert Anjou Bartlett Beurre Beurre Beurre Beurre Bulghar Bulghar Doyenne Duchesse Favorited Packhams Passe  Red Bartlett
Characteristic Alexander d'Amanlis  Bose Diel No.2 No.3  du Comice Claps Triumph  Crassane
Shoot L
Internode length (cm) 1.8+0.2 1.740.1 1.740.1 1.9+0.2 1.6+0.1 1.4+0.1 1.840.1 1.440.1 1.94+0.1 1.6+0.1 1.5+0.1 1.6+0.1 2.0+0.2 1.6+0.1 1.2+0.1
Number of lenticels (per cm)  12+1.4 14+0.7 13£1.1 9.0+1.0 16£1.5 18+2.3 10£1.1 12+0.7 11£0.9 26+3.2 14£1.9 38+0.7 9.1+0.7 20+3.0 10+£0.9
Leaf <y
Length (cm) 6.9+0.2 8.1£0.2 6.6+0.1 6.5+0.1 6.7+0.2 6.7+0.2 7.8+0.1 7.4+0.1 6.4+0.1 5.4+0.1 5.5+0.0 6.6+0.1 6.1+0.1 7.4+0.1 5.940.1
Width (cm) 3.6+0.1 4.3£0.1 4.1£0.1 4.0+0.1 4.1£0.1 4.3£0.1 5.3+0.1 4.4+0.1 3.8+0.1 4.1+0.1 3.74+0.1 4.1£0.1 3.2+0.1 5.1+0.1 3.6+0.1
Ratio length/width ratio 1.9+0.1 1.940.1 1.6+0.1 1.6+0.1 1.6+0.1 1.6+0.1 1.5+0.1 1.7+0.1 1.7+0.1 1.3+0.1 1.5+0.1 1.6+0.1 1.9+0.1 1.5+0.1 1.6+0.1
Length of tips (cm) 0.3+0.0 0.2+0.0 02+0.0 02+0.0  0.2+0.0 0.2+0.0 0.2+0.0 0.3+0.0 0.3+0.0 0.2+0.0 0.2+0.0 0.2+0.0 0.2+0.1 0.2+0.0 0.2+0.0
Length of petiol (cm) 2.8+0.2 4.5+0.1 3.340.1 4.2+40.1 3.3+0.2 3.7+0.2 5.440.3 2.1+0.1 2.9+0.2 3.340.2 2.6+0.1 4.8+0.1 4.1+0.1 3.240.1 2.840.1
Flower 5
Length of flower bud (cm) 0.4+0.0 0.740.1 0.5£0.0  0.6+0.0  0.5+£0.0 0.5+0.0 0.5+0.0 0.5+0.0 0.6+0.0 0.6+0.0 0.5+0.0 0.7+0.0 0.6+0.0 0.5+£0.0 0.3+0.0
Size of petal (cm) 2.5+0.1 1.3+0.1 1.340.1 2.6+0.2 2.5+0.2 2.5+0.3 1.540.1 1.1+0.1 2.8+0.2 2.8+0.1 2.5+0.1 1.0+0.2 2.4+0.1 1.4+0.1 3.5+0.2
Length of claw of petal (cm)  0.10.0 0.3+0.0  0.1+0.0  0.6£0.0 1.5+0.0 1.6+0.1 0.1+0.0 0.1+0.0 0.6+0.0 0.9+0.1 0.5+0.1 0.6+0.0 2.3+0.1 0.2+0.0 0.5+0.1
Fruit
Length (cm) 6.7+0.3 7.3+0.3 9.6£04  6.4+0.2 9.7+0.2 7.3£0.2 6.9+0.2 6.9+0.3 6.4+0.4 6.9+0.2 6.5+0.1 6.3+0.2 6.5+0.2 7.0+0.3 6.6+0.1
Maximum diameter (cm) 6.4+0.2 6.9+0.2 6.9+0.2  6.5+0.2 7.7£0.2 6.9+0.2 7.1£0.2 5.6+0.1 6.5+0.5 7.4+0.1 6.7+0.2 4.840.2 6.6+0.1 7.7+£0.3 5.3+0.1
Ratio length/diameter ratio 1.0+0.0 1.1+£0.0 1.4+0.0 1.0+0.0 1.3+0.0 1.1+£0.0 1.0+0.0 1.2+0.0 1.0+0.0 0.9+0.0 1.0+0.0 1.3+0.0 1.0+0.0 0.9+0.0 1.2+0.0
Length of fruit stalk (cm) 2.7+0.1 1.940.1 3.1+0.3 3.2+0.1 2.7+0.1 2.5+0.1 2.840.1 2.540.1 2.7+0.3 2.4+0.1 3.240.1 2.2+0.1 3.4+0.2 3.840.2 3.940.1
Thickness of stalk (cm) 0.6+0.1 0.5+0.0 0.4+0.1 0.4+0.1 0.5+£0.0 0.5£0.0 0.5+0.0 0.3+0.0 0.6+0.1 0.4+0.0 0.44+0.0 0.7+0.0 0.3+0.0 0.4+0.0 0.3+0.0
Width of eye basin (cm) 1.6+0.0 2.940.1 2.140.1 2.1+0.1 1.5+0.1 1.9+0.1 2.240.1 1.6+0.1 1.7+0.1 2.6+0.1 1.9+0.1 2.5+0.1 1.4+0.1 2.5+0.1 1.7+0.0
Supplementary (S
Number of petals 5.0+0.0 5.0+0.0 5.0+0.0 5.0+0.0 5.0+0.0 5.0+0.0 5.0+0.0 5.0+0.0 5.0+0.0 5.0£0.0 5.0+0.0 5.0+0.0 5.0£0.0 5.0+0.0 5.0£0.0
Number of anthers 18+£2.0 16+1.0 21£1.0 19+£2.0 19+£2.0 19+£2.0 19+£2.0 20.1+1.0 21£1.0 21£2.0 18+2.0 24+3.0 17£2.0 174£2.0 2543.0
Number of styles 5.0£0.0 5.0£0.0 5.0£0.0 5.0£0.0 5.0£0.0 5.0£0.0 5.0£0.0 5.0£0.0 5.0£0.0 5.0£0.0 5.0+0.0 5.0+0.0 5.0+0.0 5.0+0.0 5.0+0.0
Diameter of bloom (cm) 2.6x1.5 3.1£0.1 3.0£0.2 28+0.6  4.2+05 4.1£0.3 4.1£0.3 3.2+0.2 2.5+0.6 2.6+0.8 2.940.5 2.840.3 3.5+0.3 3.5+0.2 3.5+0.1
Length of flower stalk (cm) 1.8+0.5 1.7404  2.4+0.1 1.8£0.6  2.6+0.2 2.8+0.5 2.340.1 1.2+0.1 1.2+0.6 1.5£2.8 2.0£0.5 1.9+0.3 2.6+0.1 1.8+0.1 3.5+04

0



WA Jle oF o led (FF-) " 53 9 g8 (8015 dloxa”

AL L5, 5l ablonn ol sl
O)Ses 5 S s L (UPOV, 2000)
sl L adal,y 5 (Sisko ef al., 2009)
Sl (Gl 5558 53 (D pL ) Sliws
Dlseslw Sl j3 o 39l Sgli 3 g g
)50 9345 (G gme o ol Calides Gbla o
22 Slaarll 3 &S S Ol jaldy 5 Al 3
S b g 5 Lo S5 53 455 Il
oS Ol & (Sisko et al., 2009) &, Kes 5
R-E S Y
Sl jshi g & a0 0L il oyl
ot i g Sl bl 2 03, 6K
P g PO~ P T [0
s ys L adaly s filas (UPOV, 2000)
5 Slis S las sazme G (o 2 4
s S Mg oo adly opl s Aol 4

.J}w

B9 Ol 9 5 5 Oldo
PRCGUNR Py U Sy oy
sy S8 RS 55 0T Sl g
S o 53 Bl Sl 5 g 95 L5
BEYET] S LI SFRGI  J H RS =
Sseskw Sliw adex 518 L Dliw IS
e ot e ol s
wdib oy e s dsb i o
At ol a5 B g 55 S 0 s

Y 5Y sladsis)

33 Fa Sl VAL O/F o S J b

\kk4

IS g 5 0kiS eyl ko iy Jl- s
4 hbe Glst ) &K 5 b Cho ol - s
oLl 55 Sl s otalie o1 3 (s pg8
OHSas 5 G odp by 5 (25—
s¢lis sb 4 (Tahzibi Hagh et al., 2011)
OLS b gy (b 51 (b5l ¢ s sl
S 35 D) e 53 Lheo (] 6 s o
Dl 1 (K 0158 4 Wl o S Gl
Dbl s (I8 pB1 L s o pllae e
GO 3 wlwl ol o3 55 asli
o D el (2 )l Doy a5 558
5 Slosd (o 3 4 Ls syl pL3 | slaes 8
O 9 e (U Sl s 5 o 53 — e
Cold 5o olel 4 Ol Jod )5 Lo
2l 03 omen (Lol At Sl (GHla 0
e (S5 ¢ Jald el siaie Sl )
b g (o g Wl S 5 S WY Jgu)
5 ol 53T Ol e 5 OT 03101 5 a5 ls @ &l g
o0 o3 eldy s o glaas i js eSS
() Jads) W g oS plaze Slaws
Aals oLl Ly SIS 6 Dl i
pLs,1 5l liblowe Ml 4 sl Ko s
s Ssls KLy (UPOV, 2000) aLS
Sl S p S ) b o Slis (S p
33 sl Cdo O ste 4 cas i 4y S
5535 Jorte Sio g ol dals ol
ol Sy 48 s 0 0Ll Sl 5 sl
Calidee 3blie j3 Cibo ol YL 5 4 g5 6
o 5 a5l 4yl



weBol S & 5 SRes) Sl e 2L

0P 5 fa Sl g 3 VG 5 e 5 e
(Y Jsdr) Al (sduands oL
)§5Lﬁ45\/f}|jr5ué,°4-:&bb¢~:“3
L V/F 63 3diome cCmunl s sl slacsS
(o oS & 5 08 e VD
S o Kol 5 Lo s2e S 1/F B V/D 03 5uden
S 3305 Somed WL VP L ¢ J 0ne
N DU NI S INRCIURR Vo P8
rl-sﬂ BL) igub b éii)l‘ 6‘-“5;2 Ji’\"
.(\J§ -3 UPE

?) S

A7 313 OLES Dl s (g 2 2550 (26 B
Jolly s 53 DLl Sy als (55 bl
dsb (AL 6,1 5 Clibbn Ml 4l
Cia U 55 oS Jsb el Rl S
a5l YL b g b e J b e Slw
(Y i) A8 (gubail 5L 5 Jsb e 5l
OF L Y/Y s 8 1 Sy o e cpiomad
Qald o5y bl 53 oglize e S
el s 4 sl Jandly s 5 el g
Sz 5SS b e ALS Pl ) bl
Aol mg U ober (o5 (20 fa Sl

Alvert Anjou Bartlett Alexander Lucas BeurreBosc
Beurred' Amanlis Beurre Diel Bulghar No.2 BulgharNo.3 Doyenne du Comice

Duchesse

Favoritede Claps Packhams Triumph Passe Crassane

Red Bartlett

dlﬂj)‘b)}ﬂ@%dk&aﬁ(@)‘)bd{ﬂb}i{j@r&ﬁwuﬁ—\ Jg.ﬁl

Fig. 1. Comparison of common shape of leaf and petiole in the evaluated pear cultivars
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Fig. 3. Comparison of common shape of flower in different evaluated pear cultivars
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Fig. 4. Comparison of common shape of fruit in different evaluated pear cultivars
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Table 3. Comparison of quantitative, organoleptic and sclereid cluster characteristics in the mature fruits of evaluated pear cultivars

Bl S 2 s ) Sl s L))

02 2050 I 65l pBl oy 0 n 53 (S Sl Jsbo (gl 55 5 K 5l (oS Dl st dglin Y S

o
Cultivar

Cnp g Alvert Anjou Bartlett Beurre Beurre Beurre Beurre Bulghar  Bulghar Doyenne Duchesse Favorited Packhams Passe Red

- Alexander d'Amanlis Bose Diel No.2 No.3  du Comice Claps Triumph  Crassane  Bartlett
Characteristic
Weight 168.2+12b  184.7+15ab 197.0+16a 170.1+25b 210.7+11a 188.9+14ab 170.848.0a 98.9+4.0d 156+l6c 197.2+14a 164.9+4.5b 167.8+7.4b 153.249.7¢c 235.5421a 95.6+1.9d
Seed Fruit! 4.1+0.3d 83+0.4ab  9.8+0.2a  3.4+0.2d 5.3+0.4cd 6.5+0.3c 6.3+0.3¢  7.3x0.7b  3.740.5d 9.1+0.2a 7.2404b  4.840.7d  9.5+0.2a  8.0+0.5ab 7.5+0.3b
Firmness 4.34+0.4d 5.1+0.4¢ 6.3£0.5b  2.9+0.1e  6.7£0.2b  3.9+0.4d 5240.2c  5.740.2¢  6.8£0.4b 4.1+0.1d  7.1%0.1a 6.2+0.1b  6.3#0.1b  6.6£0.2b  6.8+0.1b
pH 2.940.3d 4.5+0.2ab  4.7+0.1ab 4.5+0.1ab 4.3:0.3b  4.6+£0.3ab 4.9+0.4a  4.9+02a 42+02b 4.4+02b 4.4+02ab 3.9+0.1c 4.1£0.2b  4.9+0.1a  4.4+0.2ab
Total Salubl solids (TSS) 18.6+2.9ab  16.9+0.9b  16.1+1.0b 16.0+1.0b 16.3£1.8b 16.0+0.9b  15.2+0.8c 12.6+1.0d 16.0+2.7b 16.8+0.9b 15.4+1.3c 19.0+0.4a 15.4+1.8c 10.9+l.le 16.4+0.9b
Total totrable acidity (TA) 0.10£0.0c ~ 0.40+0.le  1.4+0.1a  0.70+0.1d 0.43+0.0e 0.57+0.le =~ 1.0£0.2c  0.32+0.1f 0.81+0.2d 0.64+0.1de 0.45+0.le 1.2+0.2b  0.75+0.1d 0.35+0.1 f 1.0+0.5¢c
Vitamin C 3.6+0.6¢ 2.9+0.3d 7.1¢1.6a  4.3+0.2b 4.2+0.6b  3.7+0.2c 39+0.2¢  2.1+0.3e  3.6+0.4c 3.1+0.2cd 2.840.2d  3.5+l.1c 3.140.6cd 3.540.4c  4.5%0.2b
Sclereid density 8.7+0.3f 11.6+£0.2e  15.6+0.3d 14.2+0.4d 21.4+0.5¢ 9.8+0.2f 13.4+£0.3d  11.8+0.2e 37.4+0.8b 10.4+0.2e 15.0£0.9d 25.4+13c 9.8+0.3f 13.2+0.7d 42.242.1a
Cell Cluster™! 7.8+0.4e 9.3+0.3d 10.8+0.5cd 7.5+0.4e  12.6+0.7cd 9.7+0.3d 11.2+0.7cd 8.5+0.2de 13.3+0.9c 32.4+6.5a 15.842.1c 23.7£5.5b 7.1£l.1le 15.2+0.7¢c  7.740.3¢

Al g 1) ez o s (Sl (slatals diop 03037 olal 2 5l gime sl 35 5 pde Rl Carsy s alie Oog o el 0 i) 51kl (llast & La )| G la oy goo 4 Lol
Data have been presented as mean =+ standard errors. The same letters in each rows shows non-significant differences in P<0.0! based on the Duncan's Multiple Range Tests.
ok Ol o 3on 056 3L 0 8 1oy 5 e 5 &S sl o3 5 g0 4 C ol s STA (6l 5 oS0 003 o ol 1 0 S S (0 8 D530 0 5 0 (TSS) J goms a1 go Dl e 5 3L (o 05 (sl

Sl

-Units for fruit weight, fruit firmness, TSS are g, °B and kg/cm?, respectively, and for TA and vitamin C have been presented as % of malic acid and mg 100 g fresh weight of

fruit.
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Fig. 5. Comparison of shape and cell number in sclereid cell clusters of fruit texture
in some evaluated pear cultivars
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