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ABSTRACT

Selection and evaluation of superior cultivars is one of the main programs for fruit trees breeding, including pear
trees. The research was conducted to study growth and yield of 11 imported pear cultivars Abate Fetel, Beurre Hardy,
Doyenne du Comice, Mellina, Nart, Conference, Beurre Bosc, Packham's Triumph, William, Red Bartlett, General
Leclerc as well as Shah Miveh and Sardrodi Iranian cultivars as control in Urmia climatic conditions for eight years
(2008 to 2015). Combined analysis of variance revealed significant difference (P<0.01) among cultivars for
vegetative characters including annual growth, tree height, trunk diameter and tree canopy and also fruit characters of
length, diameter, weight, firmness, TSS, pH and titrable acids, number of fruits per tree, index of yield per tree and
yield per unit trunk cross-sectional area (TCSA). The lowest vegetative growth was observed at Red Bartlett cultivar.
The lowest mean yield per tree for three years with 2.72 kg and the highest with 7.66 kg were recorded in Shah
Miveh and Mellina cultivars respectively. The highest index of yield per unit trunk cross-sectional area was observed
in Mellina cultivar. Whereas, Abate Fetel, Packham's Triumph, Doyenne du Comice and Mellina cultivars had
advantage than other cultivars due to good marketing and a high yield, so Doyenne du Comice and Packham's
Triumph cultivars can be used as mid ripening and Abate Fetel and Mellina cultivars as relatively late ripening for the
development of pear culture in Urmia and similar regions.
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Table 1. Mean comparison of vegetative traits of evaluated pear cultivars in five years

Factor Annual growth (cm) Tree height (m) Trunk diameter (cm) Tree canopy (cm)

Year

2008 (1387) 27.1° 1.36° 1.9¢ 26.3°
2009 (1388) 48.4° 1.56° 2.3¢ 41.7°
2010 (1389) 66.4° 2.26° 3.42° 64.8°
2011 (1390) 80° 2.65% 427 85.9°
2012 (1391) 52.7° 3.02° 5.38° 87.1°
Cultivar

Abate Fetel 52.5% 2.05%* 3.28%* 59.1%
Doyenne du Comice 52.3% 2.13%¢ 3.39%° 56.3™
Packham's Triumph 62.3° 2.35% 3.64%® 54.7™
Beurre Hardy 56.8% 2.22%¢ 3.72® 69.3®
Sardrodi 54,3% 2.1%¢ 3.57% 65.5°
Conference 53.2% 2.2 3.48%¢ 58
Shah Miveh 53.7% 2.11%* 3.95% 82.1°
Nart 61.2° 2.34% 4,017 62.4"
Williams 62.4° 2417 3.69% 61.3%
Mellina 51.1% 2.01% 3.02% 58.4"
Red Bartlett 45.8° 1.9° 2.8° 44.7°
General Leclerc 57% 2.27® 3.38%° 63.1°
Beurre Bosc 52.5% 2.11%° 3 60.3™

el 10 Jloia! mlaw o SSls glaials sz aejl bl 5 sl oo alin B> S Blas glls a5 (Jole 2 glp g s 2 0 (oo Sl
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Means, in each column and for each factor, followed by at least one similar letter are not significantly different at the 5% probability level- using

Duncan’s Multiple Range Test.
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Table 2. Correlation coefficients among different vegetative traits in the evaluated pear cultivars
Trait Annual growth Tree height Trunk diameter Tree canopy
Annual growth 1
Tree height 0.962™ 1
Trunk diameter 0.739" 0.701" 1
Tree canopy 0.291™ 0.266™ 0.649" 1

SIS Fe (Ko 355 9 1) 50 Jlaizl mha )0 lo gixe (Siwoed ol 4 INS g ek ok

*, ** ns: Significant correlation at 5 and 1% level of probability levels, and non-significant, respectively.
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Figure 1. Clustring of evaluated pear cultivars based on the vegetative traits according to the Ward’s method
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Table 3. Mean comparison of vegetative traits for each group of pear cultivars

Trait Group | Group Il Group 111 Group IV
Annual growth (cm) 52.3 45.8 62 55.4
Tree height (m) 2.1 1.9 24 2.2
Trunk diameter (cm) 3.2 28 3.8 3.6

Tree canopy (cm) 58.4 447 59.5 70
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Figure 2. Yield mean variation and also variations of Biennial Bearing Index of evaluated pear cultivars from 2013 to 2015
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Table 4. Mean comparison of fruit characters of evaluated pear cultivars in three years

Fruit

Fruit No.

Fruit

Yield /Cross area

. . - Yield/Tree Acids TSS  Fruit firmness
Factor length width ~ Fruits  weight of trunk pH oo 2
©m) (cm)  [Tree @) (ka) (kg/em?) (gr/100ml) (°Brix)  (kglem?)

Year
2013 (1392) 8.09° 694  22° 157.6* 333 0.18% 4.42° 0.243° 14.51° 435
2014 (1393) 784 659° 349° 153.2° 5 0.2 498 0.222 13.26° 452
2015 (1394) 734 61° 425° 1389*° 536" 0.19* 495 0.288° 15.24° 5.01%
Cultivar
Abate Fetel 10.7* 64% 263" 1774*  451% 0.251™ 491® 0.241° 14.6® 4.76°
Doyennedu Comice  7%* 54° 566 10619 565 0.194> 4.68% 0.263° 12.8° 5.49°
Packham's Triumph 7% 55%  632°  101.7° 6.19° 0.178> 4.91® 0.236' 13.7* 417"
Beurre Hardy 76%  74% 242 1624 397 0.078* 4.88% 0.238" 16° 4367
Sardrodi 6 66° 441 122¢ 5.34% 0.15% 5 0.229 11.1¢ 5.35°
Conference 8.1* 637 282¢ 1533  4.31° 0.122* 4,747 0.248" 14.8* 418"
Shah Miveh 6.8 59% 223%™ 1246% 272 0.06° 498 0.224% 15® 3.78°
Nart 82* 76 141°  220.7° 3 0.068* 4.46° 0.311° 13.9% 6.13
Williams 83® 73® 269°  150% 405" 0.191™ 4,54 0.274° 13.8™ 3.749
Mellina 88" 77 ML 177° 7.66° 0.644° 4.82%¢ 0.249" 16° 4.75°
Red Bartlett 764 6% 27.7%  167.8°  4.59¢ 0.293" 473%™ 0.251° 15® 45%
General Leclerc 6.3 65° 338* 1318*® 4.41¢ 0.123* 4.68™ 0.268° 14.7® 473"
Beurre Bosc 84 637 184% 1538  2.82° 0.138* 4.87% 0.229 15.2% 433

gy 10 o) e ;o (Sils slasals wiz ygel ol 5 il go S i B> S Blas gl a5 (ol ja gl g e o )0 (alo Sl

A3, gl sixe

Means, in each column and for each factor, followed by at least one letter in common are not significantly different at the 5% probability level- using
Duncan’s Multiple Range Test.
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Table 5. Color, taste, Marketable and fruit ripening for evaluated pears cultivars in Urmia climatic conditions

Cultivar Fruit color Taste Marketable Fruit ripening
Abate Fetel Green to yellow Sweet Very good 23-30 Sep
Doyenne du Comice Light yellow Somewhat sweet Very good 25-31 Aug
Packham's Triumph Light yellow Sweet Very good 25-31 Aug
Beurre Hardy Green A little sweet Somewhat good 2-10 Sep
Sardrodi Green to yellow Somewhat sweet Somewhat good 26 Sep -06 Oct
Conference Green to yellow Sweet Somewhat good 23-30 Sep
Shah Miveh Green to yellow Sweet Very good 19-25 Aug
Nart Yellow with red spots A little sweet Somewhat good 23-30 Sep
Williams Yellow with Streaks red Sweet Good 23-30 Sep
Mellina Yellow with red spots Somewhat sweet Good 12-19 Sep
Red Bartlett Red with yellow spots Sweet Somewhat good 23-30 Sep
General Leclerc Greenish yellow with russet spots A little sweet Poor 19-25 Aug
Beurre Bosc Yellow with russet spots Sweet Somewhat good 26 Sep -06 Oct




e Pl (B g0 Shes 5 So3edses iug) Dluogas sy g 5 0)lin \Aid

09,5 ;% WA (ganaiws 095 ez 4 oge alide
wdils, Sogoyg A5l
pla,l acsls 18 ogeolis 5 (60,0, oS UK i
o 5l 5500 (gloog S 4y Lo 09,5 (nl 50 29750
abo> )3 (Y Jgoz) W3g l0)9% 2 (5 ogre L
B Pl s S gl Lide 5 Judcul 08, 90 pgo
Sl dlge PH w0gee Jsbo (ghls adgs cpl o atd)S
chie gl p o Slee (a3l g 3 Shos w0gee Jolore
B slaillaz 095 10 Db o8, og (6 45
o Slas 5 il ogee Sl § (e (339 (B8 25
FoS g dlaai g 4 ghale gl » 3 )Sles 2t ld
Pl 09,5 53 Sul 03903 [32me K03 pB)1 511, 03,
OB 6099y 9 hag 5alSl ¢ punegS 93009 03 A
35 gloeg, S ol 4y o 093 o)) ozl
Oy ol g i ogee PH g 3,0 10 ogue olass

20092 510,95 » (6 71eS 09 Jolowo dal lge g ]

abdsg

3o lias ogae Dlao oy (Saod 4525 @l
ogee (39 Lo B2 g Jsb &5 (P Jgo2)
s Job Gl L5 s o stan Cute San
8L s pSetnr RIPl 5 ese U39 oge 250
oo bL3 ogee (359 b laid g 8L i
s 5l S5 ege b (Bl g il (glo e
Shawi b o ySles isg 10,55 (0 ogee L
a5 ooy ghie ghe pooSlee a3l g o9
slass ioli8l b g ols s g)ls pime e alaly
oobal ool il moli8l o Slee (0 40 0gue
oRlBl Gl (GB i cEye 0 o Shee I
plo b o,Slos 0gue (59 4 0gr S48 40 ogu0 Slaws
Sade b oogee PH iy gyl gxe bl3 )l wlas
slass g o gme shie bl )l gl s BB ol
Slo plis e pxe Code LIl 550 40 050

WP Oy ‘51)15 r‘alﬁ)‘ )0 040 alises Slao O M w‘;@ i JB.\>
Table 6. Correlation coefficients among different fruit traits in evaluated pear cultivars

Fruit Fruit Fruit Fruit

Trait length width weight  firmness Yield/Tree pH Acidity TSS Fruits/Tree Yield/Cross area of trunk
Fruit length 1
Fruit diameter 0.301 1
Fruit weight 0.632° 0706~ 1
Fruit firmness -0.06™  0.174® 0.709” 1
Yield/Tree -0.029™ -0.016™ 0.174™ 0.137™ 1
pH -0.096™ -0.352" -0.016™ -0.331™ 0.161™ 1
Acidity 0.093®  0426™ -0.352™®  0.538™ -0.114™ -0.946™ 1
TSS 0439™  0.285™ 0.426™  -0.438™ -0.128™ 0.019®  -0.096™ 1
Fruits/Tree -0.37"® -0.45™ 0.285™ 0.09™ 0.817" 0.242"  -0.212™ -0.428™ 1
Yield/Cross Areaof  ggzns  go5® 19 0019® 07697 0056 -0058" 0271  034™ 1

Trunk

IS g (Kwoon 355 5 1) 50 Jloizl mhan yo lo gine  (Sion NS g ik

* ** ns: Significant correlation at 5 and 1% level of probability levels, and non-significant, respectively.
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Figure 3. Dendrogram of evaluated pear cultivars according to the Ward’s method based on the fruit traits
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Table 7. Mean comparison of fruit traits for each group of pear cultivars

Trait Group | Group Il Group 11 Group IV

Fruit length (cm) 7.59 9.74 8.17 6.66
Fruit width (cm) 6.55 7.05 7.6 5.85
Fruit weight (gr) 149.1 177.2 220.7 109.9
Fruit firmness kg/cm? 423 475 6.13 5

Yield/Tree (kg) 3.84 6.08 3 5.73
pH 4.77 4.86 4.46 4.86
Acids (gr/100ml 0.274 0.245 0.331 0.243
TSS 14.92 15.3 13.87 1253
Fruits/Tree 24.9 353 141 54.6
Yield/Cross Area of Trunk (kg/cm?) 0.144 0.448 0.068 0.174
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