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Evaluation of Vegeteative and Pomological Characteristics and Fruit Yield of
Some Asian Pear Cultivars under Urmia Climatic Conditions
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Table 1. Analysis of variance for growth characteristics of pear cultivars

MS Sla e 5L

35T a3 PN W3 Sy CLE)I 45 s CL? P
S.0.V. Sk & df. Annual growth Tree height Trunk diameter  Tree canopy
Year (Y) Ju 4 8817.54™ 88054.933™ 44,592 19486.19™
Replication/Y e/ 185 10 99.429 462.581 0.074 68.641
Cultivar (C) ) 9 256.308™ 7701.613" 3.098™ 1511.556™
Y xC 2o x d 36 136.032" 824.833ns 0.629 291.964"
Error [ 90 57.62 1074.761 0.462 161.21
C.V. (%) Ol et g 2 Ly 15.52 16.97 19.47 21.44

.M)aaii)@JL::-!CLM);)!A@M;’,.;;@:**}*
Dls gme e M8

*and™ : Significant at the 5% and 1% probability levels, respectively.
ns: Not- significant.

b iy dsb 53 (I8 (B o 5) Sl (5 K0s aglia =Y 5o

Table 2. Mean comparison of vegetative characteristics of pear cultivars in five years

zb S Ll il (6, et sl

Yl ws, Sty gl 45 s A
Annual growth  Tree height ~ Trunk diameter ~ Tree canopy
Factor Jo (cm) (m) (cm) (cm)
Year
2008 WAV 32.6¢ 1.32¢ 1.99d 32.5¢
2009 WM 50.2b 1.57¢ 2.61d 50.1b
2010 WAL 53.2b 2.09b 3.52¢ 58.5b
2011 . 74.7a 2.47a 4.43b 81.5a
2012 ) 33.9¢ 2.69a 4.92a 90.9a
Cultivar 8,

KS12 49.7abc 1.99bc 3.56bc 51.3¢
KS8 46.5bc 1.84bcd 3.32bc 60bc
KS9 49.2abc 1.83bcd 3.18bc 49.7¢c
KS14 41.9¢ 1.75¢cd 2.93¢c 53.7¢
Shah Miveh o gn old 45.6bc 2.01bc 3.77b 73.4ab
KS6 51.4ab 2.13ab 3.69b 65.5b
KS7 49.9abc 1.79bcd 3.07bc 50.9¢
KS13 45.8bc 1.69d 3.21bc 56.6bc
KS10 52.4ab 2.00bc 3.68b 58.5bc
Spadona Ugslewl 56.6a 2.48a 4.49a 80.8a

Lo OgeiT ol y didl o o5 2te o S5 Bl (glls 4T Jule n gl 5 Ot a3 (ol Sile
I (gl i S5l 10 Loz | el 5 Sl (glaals
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 3. Correlation coefficients between vegetative characteristics in pear cultivars

PN RT3 C,?'):Cw)l Cu,!aj b e
Characteristic Cwoses  Annual growth  Tree height  Trunk diameter  Tree canopy
Annual growth R e 3) 1
Tree height S gl 0.792" 1
Trunk diameter a5 s 0.752" 0.956™ 1
Tree canopy cb e 0.496™ 0.842™ 0.886™ 1

.M)bi{ijch‘JL&‘&:—N}))‘J&%}@:**}*
Dl sae e NS

*and™ : Significant at the 5% and 1% probability levels, respectively.

ns: Not- significant.
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Fig. 1. Dendrogram of pear cultivars based on the vegetative characteristics using
Ward’s method
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Table 4. Mean of vegetative characteristics for each group of pear cultivars

Ves S Yoy S ¥y S

Characteristic Cwese>  Groupl  Group I Group III
Annual growth (cm) (e gle) Vo as,  46.7 49.8 56.7
Tree height (m) (o) oo g s 1.8 2.0 2.5
Trunk diameter (cm) (o ) a5 o 3.1 3.7 4.5
Tree canopy (cm) (sl g6 os 536 60.9 80.8

O Pl (235 5 0 gn Sl ot (51 bl 4 5 -0 U
Table 5. Analysis of variance for fruit characteristics and bearing of pear cultivars

MS  Sla o oSSl

WA Jlo o) oyl D) il 53 9 Jlg (8 5 dloxe”

PR Jsb P 0 g0 Sldad 37) o}:.»é_,gl‘r- ck.ﬂﬁb}:ﬁ}ﬂmp a4 Al K| Ll 5l ge w
Lg.\l)‘T 0 gun 0 gun S0 s 0 50 gL I A.Jffddla );'._JJ.»E J_,bu LE)
5 g
Fruit Fruit Fruits Fruit Fruit Fruit yield/Cross pH Total Total Fruit
s b df. length  width no. tree’! weight  yield tree”! area of trunk acid soluble  firmness
S.0.V. el solids
Year (Y) Jl 2 9.806™  9.98" 5944, 5™ 6851.7 31.99" 0.028" 3.47" 0.075" 53.61™ 7.08"
Replication/Y Jl/ 1SS 6 3.282 2.645 27.52 800.58 4.739 0.004 0.53 0.013 3.767 1.045
Cultivar (C) rjg 9 10.87™  1.24™ 3482.9™ 3528.8™ 34.7" 0.12" 0.83"  0.009™ 5.109™  14.341™
Y xC F";) x Jlw 18 0.047"  0.05™ 288.69™ 44.49" 2.44™ 0.004" 0.13*  0.001™ 0.36" 0.175™
Error s 54 0.05 0.031 57.247 70.504 0.281 0.008 0.023 0.001 0.053 0.015
C.V. (%) [ e S RV N WY 9.1 7.98 15.74 12.39 17.6 24.95 3.23 6.68 4.51 5.08

'M’pi({)@JL‘;’]C]G‘)J)‘JG"“\:’:“J;%:H)*

*and™ : Significant at the 5% and 1% probability levels, respectively.
ns: Not- significant.
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Table 6. Mean comparison of fruit characteristics and bearing of pear cultivars in three years

o g 3 Shoe 5 65 5m 5 5 S50 Dl st )

J‘,la u’f‘ e_,:.a:‘.b.? O3 A‘xﬁijgo.& CL"J':".?:"JJQ“‘; 4:;_.&_.“\ J.:w\ v\.‘l?b‘f 6‘&..»
0 50 o 5un C )0 s 0 50 S0 Msﬁfdaj.ﬂ Jf,:::‘-}alé de}lxﬁ 0 gan
Fruit Fruit Fruits Fruit Fruit Fruit yield/Cross pH Total acid Total Fruit
length width no. tree’! weight yield tree! area of trunk (g 100mlh) soluble ﬁrmnesés
<l (cm) (cm) (g (kg) kgem™ solids (kgem??)
Factor )5S (kgem™) (°Brix)
Year Jl
2013 yyay 5.45a 5.9a 52.3¢ 114.3ab 5.79b 0.273a 4.33b 0.282a 16.68a 5.88ab
2014 AAR\Y 4.9a 531a 79.9a 98.1b 7.49a 0.275a 5.01a 0.182b 14.01b 6.32a
2015 \ya¥ 6.04a 6.47a 61.2b 128.3a 7.65a 0.221b 4.67ab 0.238ab 15.34ab 5.35b
Cultivar 8,
KS12 5.5b 6.09b 62.2b 128.1b 7.9¢ 0.258bc 4.38de 0.289a 14.4h 6.36¢
KS8 4.83cd 5.32d 68.8b 90.8¢e 6.07d 0.221bc 4.98ab 0.212f 15.1de 5.59%¢
KS9 5.03¢ 5.62¢ 60.5b 101.9de 6.11d 0.278bc 4.48cd 0.227¢ 14.9ef 5.67f
KS14 491lcd  5.64c 83.5a 114.4¢ 9.23b 0.414a 4.8b 0.21g 15.8¢ 7.56a
Shah Miveh 0 g0 ol 7.4a 6.36a 24.0d 140.7a 3.37d 0.101d 4.4d 0.26¢ 16.3b 3.7g
KS6 4.66d 5.58¢ 66.8b 91.0e 6.00c 0.181cd Sab 0.198i 14.5gh 5.71de
KS7 4.8lcd  5.68¢c 79.9a 97.4de 7.68¢ 0.327ab 5.07a 0.204h 14.8fg 5.77d
KS13 5.1¢c 6.39a 82.1a 124.8bc 10.06a 0.438a 4.81b 0.229¢ 15.7¢ 7.53de
KS10 4.79¢d  6.04b 78.7a 102.7d 791c 0.247bc 4.6¢ 0.231d 15.4d 6.52b
Spadona U galo! 7.6a 6.22ab 38.3¢ 143.8a 5.44d 0.095d 4.19¢ 0.276b 16.7a 4.08f

I (5513 e D5l 10 Jloz) a3 Sl glaals A &g 3T ol Ly dzBl oo 65 2tin O SG Bl (6113 457 ¢ Jule a6l 5 O g 53 (oSOl
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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(Dehghani et al., 2013)
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Fig. 2. Variation in mean fruit yield per tree and bearing index of pear cultivars during
2013 to 2015
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Table 7. Correlation coefficients between fruit charactiristics and bearing of pear cultivars

Jsb S o0 033 el ! Sl ge S 3 Sos oge Sl s Shas
0 gun W A5 6 Jsloee el 0 400 WIESH IE IS ﬁséfdaia
s Js
Fruit Fruit Fruit pH TA TSS Fruit Fruit Fruit Fruit
L . . length diameter weight firmness  yield tree’! no. tree™! yield/cross
Charactieristic A area of trunk
Fruit length o g Jsb 1
Fruit diameter 0 gm0 o & 0.636" 1
Fruit weight 050 033 0.860"  0.844™ 1
rH 4! -0.757"  -0.619" -0.781™ 1
Total acid (TA) JS s pasl 07260 0.687 0.825"  -0.894" 1
Total soluble solids (TSS) JS Jshoes el 5l 5 0.749* 0.562m 0.705" -0.488™  0.337™ 1
Fruit firmness o gep (R -0.763"  -0.168" -0.350" 0.456™  -0.393™ -0.362 1
Fruit yield tree™! st s Shes -0.615™  0.004" -0.179" 0.362™  -0.254" -0.229 0.945™ 1
Fruit no. tree! )3 53 0 gus 3ldaS -0.893™  -0.411" -0.631" 0.690"  -0.628" -0.486 0.904™ 0.871™ 1
Fruit yield/cross area of trunk 45 o dﬂ-‘ clw s -0.668"  -0.136™ -0.275" 0.487™  -0.435™ -0.254 0.912™ 0.906" 0.0843™ 1

*and™ : Significant at the 5% and 1% probability levels, respectively.

ns: Not- significant.
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Fig. 3. Dendrogram of pear cultivars based on fruit characteristics using Ward's method
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Table 8. Mean of fruit charactieristics for each group of pear cultivars

Vos Yos 5 Yoy S

Charactieristic 2> Group | Group II Group III
Fruit length (cm) (e 8la) 0 50 J b 4.77 5.07 7.5
Fruit width (cm) (e la) o5 2,8 5.53 5.96 6.29
Fruit weight (g) () esm03s 931 1144 142.2
pH ! 5.02 4.61 4.29
Total acid (g 100ml-") Gk Ver 0308 S 25 BB al 0,204 0.237 0.268
Total soluble solids (°Brix) (S 53) JS7 U sloes il 51 5m 14.78 15.23 16.46
Fruit texture firmness (kgcm) (@fj-"@-;l“ z ('_;f}l:f) 040 (Shw 5.69 6.73 3.89
Fruit yield tree! (kg) (pf}l._f) < s Shes 6.58 8.24 4.41
Fruit no. tree! 3 53 0 goe Sl 71.8 73.4 31.1
de.:u C}a‘t ros Aﬂmﬁ

Fruit yield/cross area of trunk (kgem?) ol (,f)l:f) TR g 0.243 0.327 0.098
ubujg,_;);;)_(w“,_fﬂu“ﬂ s g sy e 6 i dweswPH 5 6 S
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Table 9. Color, taste, marketable and fruit maturity for pears cultivars in Urmia climatic

conditions

Cultivar Fruit color 05 &K, Taste - Marketable w5t Fruit ripening 0 5ep (S Lo
KS12 Green to tan opp4 klete jw  Little sweet oS 2> Poor ¢S Late maturity oo
KS8 Yellow to tan oppa blaes,;  Fairly sweet s b Fairly good o s Early maturity [S23LE3)
KS9 Yellow to green et leze 5,3 Fairly sweet s bed Fairly good o b Early maturity o385
KS14 Tan o5  Fairly sweet ot B Fairly good o b Medium maturity ook e

o “ Yellow 555 Sweet b Very good < 5 Early maturity 385
Shah Miveh ) . .
KSé6 Yellow to tan opp4 blezes,;  Fairly sweet s ks Fairly good <= . Barly maturity o335
KS7 Light yellow &) ¢S 255 Sweet o Good <y Early maturity o033)
KS13 Tan o5, Fairly sweet s s Fairly good e s Medium maturity ol s
KS10 Light yellow &) ,'5 3,5 Sweet o~ Good < Early maturity (5231 33)
Spad £ Green to yellow 3,54 Jiless e Sweet o Very good < ok Medium maturity

padona
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