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Study of Quantitative and Qualitative Traits of Five Native and Foreign Pear
Cultivars in Khorasan Razavi Province
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Table 1: Analysis of variance of leaf and fruit characteristics

Slayye (5l
Mean of square
Srbe s MBS ogee s ogee  CHRO3 _ _ 7% s e
Leaf  Blossom Blossom  Fruit Fruit Fruit . : sl Source of
width depth  thickness  length diameter  length  length
129.44" 139.59" 108.21™ 5.12"™  417.86™ 58540  0.75" 178"  6.74" 4 “”i)
Cultivar
Uas
10.03 1.88 0.52 0.11 7.31 5425 0.009 0.27 0.75 45
Error
ao s ) il maw jo ls pxe S e
**: Significant at 1% probability level
QS’W r:Le)‘ 0ga0 g S)J L Jay)a ul.&.a g}"‘"‘l")lﬁ 4.:).2) \J5A> d..a‘d‘
Table 1 Countinued: Analysis of variance of leaf and fruit characteristics
Sl o (1255le
Mean of square
L hdeb eme kB ege Job . ol il T e
& - - ° o [GSUW) o e g 7
I’ Seed Fruit Fruit ¥ Fo S 32 H <Ll source
Seed  Jength width length  Fruit Peel Fruit P Jsle of of
width acid thickness  firmness TSS -~
variation
0.36™  5.08™ 1624.28™ 16495 0.011" 0.03" 5.27" 0.98™  15.30™ 4 “’3_)
Cultivar
Uas
0.18 0.12 29.55 22.25 0.0002 0.0002 0.09 0.01 0.08 45 c
rror

ao s ) ol maw jo o pxe ST e
**: Significant at 1% probability level
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Table 2: Mean comparison of leaf traits

@ Jsb o

S Sl B
= S by » ) . . TE) S e Jobo .
Leaflength ~ -eaflengthto e ligth  Petiole diameter (mm) ™ Pear cultivars
leaf width Petiole length (cm)
(cm) : (mm)
ratio
12.528 3.072 42.41° 0.86° 4.60° @55_5” )
Dom Kaje Karaj
11.38° 2.37° 48.46° 1.11° 3.86¢ QW‘ S
Sebri Esfehan
10.96° 2.65° 39.80¢ 1.332 4.09° )‘°L~l’9
Williams
10.56¢ 2.22¢ 47.542 0.71¢ 3.95% L*“fs
Koshia
10.52¢ 2.38° 43.84° 0.70¢ 4.828 Byolew!
Spadona

X5 o sae glas duo 0 O Jlei haws ;0 LSD yge3 i 51 ol so S e gy s a5 Sla i Silie gt 2 40
In each column means with similar letters have no significant difference at the 5% level (LSD Test)
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Sfissl (V1 Jsoz) W, edsliv )l pne Sl
OIS S Ve | e 03 090 (39 Lawgte 55 (2005)
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Table 3: Mean comparison of fruit traits

= HiNly LSL-GH K5 G 0gue PO Cwlses
(p5) o920 033 ) ' ) ) (o shen) 050 po Jsb oE oG5
Fruit weight Gl () (o) Fruit stalk length pear cltive
(9) Blossom end Blossom end Fruit stalk (mm) ear cultivars
width (mm) depth (mm) thickness (mm)
321.452 20.328 5.828 4.60P 11.83¢ C)Sér“ .
Dom Kaje Karaj
200.70° 18.90° 9.34° 4.98 28.53 Oleal 8 o
Sebri Esfehan
185.63" 17.57¢ 4.07¢ 4.61° 24.32¢ sokebs
Williams
133.56¢ 11.07¢ 0.96¢ 3.31 22.38¢ Loy
Koshia
133.56° 14.29¢ 2.19¢ 3.62° 26.21° Lgolow!
Spadona

X5 o e glas duo 0 O Jlei zhans ;0 LSD yge3 a1 ol co S e gy s a5 Sla i Silie st 2 40
In each column means with similar letters have no significant difference at the 5% level (LSD Test)

oga0 Sluogar Sl duslio ¥ Jgaz sl
Table 3 Countinued: Mean comparison of fruit traits

% . . L mke) g Jobo _
Giocheo) ogme  ashed) 53 (208 Gioshes) 5t Job o shes) 5o 518 (e & el
i Seed width (mm Seed length (mm Fruit width (mm Pear cultivars
Peel(tglﬁ]lgness (mm) gth (mm) (mm) Fruit length (mm)
0.21¢ 4,66 9.70° 96.59? 106.12° eSS
Dom Kaje Karaj
0.39° 4.49¢ 8.02¢ 7257 74.06¢ Okl
Sebri Esfehan
0.30° 5.002 8.51¢ 70.420¢ 87.95° f"u”
Williams
0.29¢ 4.85% 10.322 68.40° 79.51¢ L”‘“;
Koshia
0.28¢ 4,770 9.67b 64.30¢ 77.56¢ Bgole
Spadona

5l Gl pme Dglas woyo O Jleis| mlaws o LSD RYVSTSE il oo S iie By, gl aS ol Sl ygiw 2 0
In each column means with similar letters have no significant difference at the 5% level (LSD Test)

Table 3 Countinued: Mean comparison of fruit traits

S A S c
Rl S
e N (0o sl o v, Sased sk &5 B
Seed length  Fruit length Fruit firmness ol s H (ao,3) Pear cultivars
to seed to fruit width (kg/cm?) Fruit acid (mg/100cc)
width ratio ratio g TSS (%)
2112 1.10¢ 3.79¢ 0.16¢ 432 15.13¢ e
Dom Kaje Karaj
1.99° 1.03¢ 4.39° 0.23° 4.40° 13.15¢ Ql’@".’f" S
Sebri Esfehan
1.71¢ 1.25% 4.94° 0.25? 4.00¢ 15.58¢ )‘L“L’9
Williams
2.142 1.17¢ 5.762 0.20¢ 4.652 16.35% L‘“’S
Koshia
2.03° 1.21P 4.85° 0.21¢ 3.86¢ 15.87° Ugolew!
Spadona

In each column means with similar letters have no significant difference at the 5% level (LSD Test)
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Table 4: Qualitative characteristics pears cultivars

_ 5 . L o
PeSokedsb G5, Ssas Slass e L: )Jal:: 5513 Joa
5 Lo asls . ls S ; 3L
S o basls X, Ay b Jﬁtﬂrnode J8 Jbe Ie FECROWIIG <R o)l &l G‘b’ > e 6|
Treetype  Branch color vigor length of the  -enticel number of the - Bark color =l =2 Pear cultivars
branches of the The diameter of Locai Croppin
ocation of pping
previous year the previous year ruiting bu
e . . . 4 Jlo sloged Al g0 slaasls
Y lasls gy loged Y bugie Y Lhwsie VoS L Loyl o Y Lhusio e 9 o Y lawgio S e
Twigged 2 Lightbrown  Average 2 Average 3 Absent 1 Average 2 &> ) - Average 3  Dom kaje Karaj
Brown grayish ~ Two year shoot
sy ‘_gLQr‘I.S‘ o
Y lasls gy Sloged Y bhuwge AW VS L 3,185 34> Y bwgis 0,5 gloged Alogs Y lawgio Olrol (6
Twigged 2 Lightbrown  Average 2 Average 3 Absent 1 Average 2 Dark brown Tip of two year Average 3 Sebri Esfehan
shoot
(k> slosed o bl losed  alle o slaasls
Y lsasls s, Y lawgie ¥ Logie VoS bt b ol sexg Y Ly . . ¥ ol [N
Twigged 2 Too light Average 2 Average 3 Absent 1 Average 2 < ) Yoy High 4 Williams
brown Brown grayish Two year shoot
& bl gloges dlo 9o glaasLis
Vgl opbg, Slosgd ¥ Liwgia ¥ il VoS L b o0 392 Y Lsgic & “5:‘3 ’ Cs ¥ ol Ldss
Spur type 1 Light brown Average 2 Long 4 Absent 1 Average 2 < ) Ve High 4 Koshia
Brown grayish ~ Two year shoot
o slosd . . . N a dle slosgs  allo g sloasls |
V) gu! s, Y .»M 0wl L VoS b Lol ey Y W sl 9l o f. ol L golul
Spur type 1 Too light High 3 Too long 5 Absent 1 Thick 3 7 ) - High 4 Spadona
brown Brown grayish Two year shoot

04
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Table 4 Countinued: Qualitative characteristics pears cultivars

LS sl ol HoSp s . be 64) . i ‘fum/‘m = 7 J)/S s pSpss 57 Jﬁ T 0)‘%%’[{' T & pB)
Leave opening time Leaf shape G (S22 Se0) = Leaf tip shape el e 2 Pear cultivars
Leaf color Leaf margin Leaf Trichomes Leave density Stipule
0,99 0 3 Se (S V gy e Y slo! IRV S f ol Yoo, S e
March 25 Elliptical sharp Light green 1 Serrate 2 Weak 1 Sharp High 4 Absent 2 Dom kaje Karaj
NSSTICA 2 SY Syan Y hg, e v ole Vs oS ¥ dbwsie Vool ool (s
March 27 Elliptical sharp Light green 1 Smooth 4 Weak 1 Sharp Average 3 Absent 2 Sebri Esfehan
o980V oS (Sl V gy e ¥ sl ) Sy ¥l Vool P
April 1 Elongated ellipsoid Light green 1 Serrate 2 Weak 1 Sharp High 4 Absent 2 Williams

R09,8 0 o5 4 bl syan Y hg, e Vsl Vs oS 0ok e Vool LdsS
March 25 Elliptical inclined orbits ~ Light green 1 Serrate 2 Weak 1 Sharp Too high 5 Absent 2 Koshia
20y9,8 0 o5 a4 bl ggau Y 045 jaw Y slo)! \ s S f ok Yoo, Lgoluw!
March 25 Elliptical inclined orbits Dark green 3 Serrate 2 Weak 1 Sharp High 4 Absent 2 Spadona

S b)) 5 S Slio D Sy
Table 5: Qualitative characteristics of blossom of pear cultivars

5 Jad PSS g9y 5 @l 5 4> (59) 235 093 49l (25 S5 Syl 5 B
Flowering season Start of flowering Peak of flowering End of flowering Flowering period (day)  Secondary flowering Amount of flowers Pear cultivars
e o298 ) 92 VF SSTICAN 13 ¥l ¥ bwsie TS e
Spring March 30 April 5 April 12 Sometimes 3 Average 3 Dom Kaje Karaj
e SITSCRR )92 VA )9 A VY 11 ¥ s VS Ol (6 yw
Spring April 1 April 7 April 12 Sometimes 3 Low 2 Sebri Esfehan
ke 2092 V7 02092 V) (2992 YA 12 Y Ll ¥ olls bk
Spring April 5 April 10 April 17 Sometimes 3 High 4 Williams
e 098 ) 9598 V7 0,98 VY 12 ¥ odel O &lsl 35k LedsS
Spring March 30 April 5 April 11 Mostly 4 Too high 5 Koshia
Sl 20598 V¢ 020598 VF 012598 YV 13 ¥l 0 Olgl ke Byolew
Spring March 30 April 5 April 12 Mostly 4 Too high 5 Spadona
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Fig. 2: Sebri Esfehan

Fig. 1: Dom Kaje Karaj

Lgolol :F S LedgS ¥ oo
Fig. 4: Spadona Fig. 3: Koshia

Folekg 0 S
Fig. 5: Williams
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Table 6: Qualitative characteristics of pear fruit cultivars

Lo <. boaie) ) ogee Cawgy S o5 052 e e
L;J 3,55 u)‘ g FR g ) R B9y L0979 eSS, DI L5
o 9 0 ) Ogpe w9y
0gu0 ) 2 Secondary T 0gue Pear
Carpels Eruit rust Background  Ripe fruit skin colors Streak on fruit Flesh color cultivars
shape color color skin
Vaie Pl Foby e PR v g g S TR
Closed 1 High 4 Light green 4 Yellowish Mottled 4 Absent 1 Crea_my Dom k:_;ue
green white Karaj
Ve O ‘M.s‘ RO W S RUEIRCO BT Ve oo
Closed 1 ¥l Light green 4 Yeg;lrgz\::sh Invariable 1 Absent 1 White Sebri
Very low 2 Esfehan
. ey Jolo o)
\ di :L lj F by s Sy cslps, JRYRE T
Closed 1 > Light green 4 Greenish Invariable 1 Absent 1 Creamy Williams
Very low 2 yellow with white
pink streak
YLl VK55 a8 F gy e é)).c\"’“J""Lf}*w VeSS Yool 0 st LS
Fully Absent 1 Light green 4 Yellowish Invariable 1 Absent 1 Crea_my Koshia
open 3 green white
Vi V508 F g, e PRy g Voga eSS
Closed 1  Absent1 Light green 4 Yellowish Invariable 1 Absent 1 Crea_my Spadona
green white
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Table 6 Countinued: Qualitative characteristics of pear fruit cultivars

o300 0,281 ) ogee Sl oS ogan S3b )3 pD S92y ogee (Slye> CodS o900 ool SRS s e
Fruit juice color  The quality of fruit texture Stone cells Fruit quality Amount of fruit juice Seed color Pear cultivars
KWW 0 Blo L& AERYIRE f sk e ARV IPON; 0,05 sloged =SS
White Too Smooth 5 Absent 2 Desirable 4 Half juicy 2 Dark brown Dom kaje Karaj
P oS Y g Vool O sty skt Yol oy e slogd Oldol gy
Creamy opaque Average 3 Present 1 Too Desirable 5 Juicy 3 Too Dark brown Sebri Esfehan
Sy g Blas 0 Blo L AERYIRE f ol e Yl des Sloged solilsg
colorless Too Smooth 5 Absent 2 Desirable 4 Half juicy 2 Brown Williams
JRUgRw f ols AIRYRY O gé e ks ¥l o5 Sloged LissS
White opaque Smooth 4 Absent 2 Too Desirable 5 Juicy 3 Dark brown Koshia
JRUgRw f ols AIRYRY f ol o Y ol e o (Sloged Lgabeu
White opaque Smooth 4 Absent 2 Desirable 4 Half juicy 2 Dark brown Spadona
L';’)b’ talé)‘ 090 @.5 Slow oF J5\.\? Aol
Table 6 Countinued: Qualitative characteristics of pear fruit cultivars
Sl G0l Ll 5l Jeame auw, olo; P 3l3s) ~>'L>’-’) J}"’“ t’w’bﬂ ok e )Jas A J’u ogee (p,8) JSB o0 haws 5o oSty 9929 @Nf r’l§)|
J’fm The fresh crop Harvest time Us) o © Max!mum fruit Fruit shape Fruit surface wax Pear cultivars
Yield Harvest time (day) diameter
¥ bosie ¥ ook 100-120 Y e s WY Lagin g i REWERIEA R I e ee
Middle 3 Middle ripening 3 Middle part 2 Convex and medium 13 Absent or very weak 1 Dom kaje Karaj
R 0 oyns L= 160-180 Vb Sed W) olisS (bt g cue Vs (LS b oyl ag2g oldel
Middle 3 Too late ripening 5 Middle part 2 Convex and very short 11 Absent or very weak 1 Sebri Esfehan
Y g Y ook 100-120 Y ol Caons VW lwgie 5 wae Y dins L b ol sg2g
Middle 3 Middle ripening 3 Middle part 2 Convex and medium 13 Absent or very weak 1 Williams
ol Y oooke 100-120 Y e Coand W lgio g woze Vs (LS L8l og>g
High 4 Middle ripening 3 Middle part 2 Convex and medium 13 Absent or very weak 1 Koshia
LS ¥ ook 100-120 Y b oo W bwgie 5 wdze Vo Gand LS Lol a9
High 4 Middle ripening 3 Middle part 2 Convex and medium 13 Absent or very weak 1 Spadona
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Table 7: Correlation between the characteristics of pear cultivars
] S > ol s
FERENEN 5l Spes Jobo R b e 030 ()39 o0 o5 Jsb VISR oSS Gas oSS Lgy e :!:f ) 151::’ ) — o5es siias wbw bi"bf} Ui L S
Leéf I:n}th LeaffWicith Petiole Petiole b Fruit Fruit stalk Fruit stalk Blossom Blossom Ratio of length Total H Frﬁ;[ a{cid Fruit S seed length FruyiTIen th Fru?width Se;d length
g length diameter Leaf length to weight length diameter End depth End width to diameter of soluble P firmness Fruit skin to width g g
width ratio - N thickness :
fruit solid ratio
Srple
0.29+0.10 1
Leaf width
s Jsb 0626008  -0.08£0.11 1
Petiole length
- -
i 2 -0.08+0.11 -0.21+0.10 -0.56+0.09 1
Petiole diameter
4 S n Jsb oo
L 0.89+0.05 -0.14+0.10 0.65+0.08 -0.05+0.11 1
Leaf length to
width ratio
o3 039 0.65+0.08 -0.08+0.11 0.35+0.10 0.050.11 0.77+0.07 1
Fruit weight
o5 e sk -0.05+0.11 0.32+0.10 0.16+0.11 0.11+0.11 -0. 26+0.10 -0.68+0.08 1
Fruit stalk length
ogeeps Culis
Fruit stalk 0.25+0.10 -0.12+0.11 0.1240.11 0.22+0.10 0.35+0.10 0.74+0.07 -0.48+0.09 1
diameter
oI5 3es
Blossom End 0.35+0.10 0.19+0.10  -0.01x0.11  0.36+0.10 0.31+0.10 0.59+0.09 -0.09+0.11 0.75+0.07 1
depth
SISIS Ly,
Blossom End 0.73+0.07 -0.06£0.11  0.45+0.09 0.30+0.10 0.76+0.07 0.78+0.07 -0.34+0.10 0.53+0.09 0.66+0.08 1
width
B 4 Job S
L -0.20+0.10 -0.37+0.10 0.21+0.10 -0.32+0.10 -0.03+0.11 -0.44+0.10 0.48+0.09 -0.27+0.10 -0.31+0.10 -0.43+0.10 1
Ratio of length to
diameter of fruit
Jslore aal> slge
Total soluble 0.22+0.10 20.13%0.11  050+0.09  -0.530.09 0.27+0.10 -0.29+0.10 0.390.10 -0.450.09 -0.54+0.09  -0.300.10 0.80+0.06 1
solid
A’;:’ -0.32+0.10 -0.05+0.11 0.04+0.11 -0.29+0.10 -0.260.10 0.18+0.10 -0.60+0.08 0.34+0.10 0.1240.11 -0.07+0.11 -0.10+0.10 -0.25+0.10 1
';:;t :C';; 0.21+0.10 0.19+0.10 -0.09+0.11 0.62+0.08 -0.01x0.11 -0.14+0.11 0.45+0.10 0.14+0.11 0.17+0.11 0.20+0.10 -0.18+0.10 -0.1440.11 -0.45+0.09 1
Frl:istﬁ;i\::ﬂ:ess -0.16+0.11 0.04+0.11 0.02+0.11 0.03+0.11 -0.240.10 0.14+0.11 -0.60+0.09 0.23+0.10 -0.17+0.11 0.03+0.11 -0.60+0.09 -0.44%0.10 0.510.09 0.17+0.11 1
ograiamgy aslis
Fruit skin -0.14+0.11 0.39+0.10 -0.38+0.10 0.49+0.09 -0.37+0.10 0.06+0.11 -0.10+0.11 0.42+0.10 0.40+0.10 0.15+0.11 -0.70+0.08 -0.79+0.07 0.18+0.10 0.58+0.09 0.62+0.08 1
thickness
P Jsb S
J I};\f ht 0.160.11 0.60+0.09 -0.16+0.11 -0.31+0.10 -0.02+0.11 0.21+0.10 -0.29+0.10 -0.14+0.11 -0.09+0.11 -0.07+0.11 -0.63+0.08 -0.29+0.10 -0.0240.11 -0.31+0.10 0.23+0.10 0.16+0.11 1
seed length to
width ratio
Fr;?:li;;th 0.56+0.09 -0.310.10 0.58+0.09 -0.32+0.10 0.78+0.07 0.66+0.08 -0.32+0.10 0.48+0.09 0.25+0.10 0.39+0.10 0.37+0.10 0.44+0.10 0.100.11 -0.32+0.10 -0.31+0.10 -0.55+0.09 -0.20+0.10 1
Fr;T:vj:;th 0.64+0.08 -0.07+0.11 0.42+0.10 -0.10+0.11 0.77+0.07 0.98+0.02 -0.73+0.07 0.66+0.08 0.49+0.09 0.71+0.07 -0.38+0.10 -0.19+0.10 0.260.10 -0.270.10 0.15+0.11 -0.05+0.11 0.26+0.10 0.71+0.08 1
Se;;éilh -0.18+0.10 0.32+0.10 -0.48+0.09 -0.09+0.11 -0.25+0.10 0.06+0.11 -0.30+0.10 -0.07+0.11 -0.25+0.10 -0.36+0.10 -0.51+0.09 -0.34+0.10 -0.04+0.11 -0.21+0.10 0.31+0.10 0.24+0.10 0.84+0.06 -0.28+0.10 0.08+0.11 1
Se’;‘ "v";i‘;th -0.57+0.09 -0.43+0.10 -0.59+0.09 0.31+0.10 -0.37+0.10 -0.1440.11 -0.18+0.10 0.14+0.11 -0.30+£0.10 -0.51+0.09 0.07+0.11 -0.15+0.11 0.03+0.11 0.04+0.11 0.21+0.10 0.10+0.11 0.05+0.11 -0.10+0.11 -0.18+0.10 0.49+0.09
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Study of Quantitative and Qualitative Traits of Five Native and Foreign Pear
Cultivars in Khorasan Razavi Province

Attar!, Sh., Davarynejad®", GH. H. and Nemati?, S. H.
Abstract

Pear (Pyrus communis L.) is the second (after apple) important fruit in the world. There are a lot of local cultivars in our
country but there isn’t any exact history of how to select and access to these varieties. This research carried out to
evaluate the physicochemical and morphological characteristics in order to identify some native and foreign pear
cultivars cultivated in Khorasan Razavi province. Native varieties: Sebri (Asian pear) and Domkajkaraj, also foreign
cultivars Williams, Spadona and Koshia were studied at Esteghlal orchard in Khorasan Razavi province during 2 years
(2011 and 2012) and 61 different traits related to the tree, leaves, blossoms and physicochemical properties of fruit were
evaluated in a completely randomized in the design with 10 replicates. The results showed that Sebri was very late
matured and the others were middle. Koshia had a maximum Brix® value (16.35 percent) among cultivars. Between leaf
length/ leaf width fruit diameter (0.78+0.07), leaf width ratio (0.77+0.07), fruit weight, width blossom (0.78+0.07), fruit
weight, fruit diameter (0.98+0.02), fruit length to diameter ratio with TSS (0.80+0.06) had positive and significant
correlation of 1 percent probability level

Keywords: Correlation, Spadona, Koshia, Brix, Fruit firmness
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