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Preliminary Evaluation of Different Pear Species (Pyrus spp.) Based on Distinctive
Characteristics of Seed, Fruit and Early Growth of Seedlings
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Table 1. Pear species (Pyrus spp.) with their collection locations in Iran

Special characteristic

039 St g2
43; J:«.g_ 4 S gl ST 4 S gl A
Species Origin .z Collection location s.31 e eResistance to psylla Resistance to fire blight Reference
s 255 S . . e 1 Paci . : .
P. calleryana Central and southern China, Vietnam Alborz-Kamalshahr ¢:Jls— ;3 Resistance psti  Resistant pslac Bell, 1991
T L _'u'_«'_duj{ . }Lial:...‘.}li L
P. betulifoli | pEm T lam G0 2 S Alhorz-Kamalshahr s IR ; _ foe e o
betulifolia Central and northern China, southern Manchuria borz-Kamalshah =3 Resistant ra Susceptible to relatively resistant Bel, 1991
P .bretschneideri North China o= Jws Alborz-Kamalshahr ¢3S~ 3 Relatively resistant pslie bk Resistant ¢ sl Bell, 1991
- [P WS 5 6 adld Ol o Al .. . . .. " .
P. salicifolia Northwest Iran r?griae.agt?'lfuri( é;/ “’;; j sou?rfRUsjs . West Azerbaijan, Urmia w3l e Olels3T Relatively sensitive et Susceptible _.~Abdollahi, 2010
A Lo s 5 S pum ) polie b pluo b . Bell, 1991;
P nivalis Alborz-Kamalshahr 2S—5 . . . ibl L .
Western, central and south Europe A3 Relatively sensitive to resistant Susceptible <~ Abdollahi, 2010
2o ST (Il 5o (Sl 5y la Ko Dl . - (R Bell 1991;
7 Sl (SR S Clrs bir Sl s Doy sensitive ol 570 ABE, 9L,

P. amigdaliformis

P. syriaca
P. pashia

P. cordata

P. hyrcana

P. communis cv. Dargazi
P. communis cv. Gonjoni

P. communis cv. LGI465 Native to Eurasia

Mediterranean Europe, Asia Minor Research Institute of Forests and Rangelandss b Susceptible to slightly resistant  Abdollahi, 2010

by B 6 ol b

Iran, Syria a0, Kurdistan Ol . . . ibl Bell, 1991
Y il Kurdista e Relatively sensitive to almost resistant Susceptible ooBell, 199
Pakistan, Iran and Nepal Ju 5 0l sy North Khorasan - Ashkhane sl - s ol » - Susceptible ke Zamani, 2012
155 1 5 Lol cadl 3 ¢SS . . . .
oz s 70> North Khorasan - Ashkhane 6T - Jles olul = Relatively sensitive e b Very susceptible e b Zamani, 2012

England, France, Spain and Portugal
Zamani, 2012;

“Abdollahi, 2010
. polee b b Sl
b . .
75 ™ Very susceptible to resistant
- pslin b oo Sl
b . .
75 ™ Very susceptible to resistant
- palieb ol L Bell, 1991,
7" o \fery susceptible to resistant ~ Abdollahi, 2010

- North Khorasan - Ashkhane s - Jls ol = -

Native to Eurasia s 5 Alborz-Kamalshahr LS50 Sensitive to resistant Bell, 1991

Native to Eurasia T4l 5 Alborz-Kamalshahr A:ls-;,3 Sensitive to resistant Bell, 1991

)5 5 Guilan-Lahijan Olea¥-cME Sensitive to resistant
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Table 2. Evaluated fruit quality attributes of pear species of the genus Pyrus sampled from different regions of Iran

_3 Scoring > el

, ; Attribute S, Scorel Y 5kl Score 2 Y s Score3 Yl Scored f kel Score5 O lel
,—33 General acceptance S5 ik Veryweak Casd ke Weak cass  Acceptable Jss )6 Fairlygood o st.; Excellent S

\\3 Fruit skin texture o cmy it Veryrough ok Rough 25 Medium Luge  SoOft Ol Verysoft o
> Juicinessof fruittexture o, il o yuT  Verylowjuicy TS L. Lowjuicy oS @il Mediumuicy Lo g7 Juicy ST Highly juicy AT s

\q (F;z:etlet);t;)re firmness il Ef :)L Highly soft ¢k Soft ¢s  Medium firm Lwge zw  Firm <. Highly firm S sl
%ﬁ. Stone cells S gladshe Very low oS e Low oS Medium L High sty Veryhigh 3L s
; Fruit size oseoiul  Verysmall o S ke Small &> Medium Lu.g Large &, Verylarge & 55 s
l}ﬁ, Fruit colour o525,  Light yellow oeasy  Darkyellow o535 Lightgreen osaome  Darkgreen o Yellowishgreen 5,54 b
o Fruit ripening time o Odwry 0by  Very early s s Early 95 Medium Lbuge Late ons  Verylate STyprs

\},ﬁ Tree yield ca s Shee Very weak Camd e Weak _ass  Reasonable Jss )& Fairlygood o st.; Excellent Je
o)
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Table 3. Variation in some important characteristics of fruit and seed of pear species of the genus Pyrus sampled from different regions of Iran

oS S aty slnn O3l il O N 3T
Characteristic Cevsas  Mean  Minimum Maximum Standard deviation C.V. (%)
Fruit weight (g) (0, s 0;s 11362  0.67 226.57 73.97 154.48
Fruit length (mm) (e o) o3 Jsb 54.32 8.47 100.18 25.52 72.70
Fruit diameter (mm) (o o) o s 37.91 9.96 65.86 17.78 52.99
Fruit Firmness (kg cm™) (poyo o Sl p S ohS) osee i 3.64 0.55 6.74 2.60 69.06
pH ope il 3.80 3.00 4.60 0.40 15.00
Total soluble solid (%) IS gl ol 3150 doys 11,79 9.74 13.84 4.87 28.90
Titrable acidity (%) Opel 25 doys 2,19 1.37 3.02 4.37 68.31
Seed length (mm) (o ) o db 7.04 3.80 10.28 1.96 26.19
Seed thickness (mm) (o o) b cules 413 2.30 5.97 1.05 23.18
Seed diameter (mm) (o o) 5o s 2.65 1.64 3.66 0.98 33.47
The weight of thousand seed (g) ) 4,05 5375 19.9 87.60 14.73 36.43
Seedling height (cm) (o sl) Jgils plas,l - 13.40 7.00 19.80 451 0.41
Stem diameter (mm) (o b 6le s 2.52 1.96 3.09 0.64 0.25
The number of internodes o Klesls 85 5.60 11.40 2.25 0.29
Length of terminal internode (mm) G ) bt o Sl J b 5.53 3.00 8.07 2.57 0.53
Number of leaves oS sl 14.70 8.80 20.60 4.60 0.30
Number of leaflets bad sl 230 1.60 3.00 0.73 0.33
Leaf length (mm) G ) £, 0 60.85  40.44 81.27 15.38 0.26
Leaf width (mm) (o) 5, 6, 3033 2115 39.51 8.47 0.28
Petiole length (mm) o o) 5 s Jsb 16,71 7.89 25.53 7.17 0.37

Chlorophyll index (SPAD) (SPAD) 55 ,axls  33.21 23.74 42.68 7.69 0.20
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Table 4. Mean comparison of quantitative and quality fruit characteristics of pear species of the genus Pyrus sampled from

different regions of Iran

$5 (05 e ss (o) osm dsb (o ko) o 8 (mpn o o 0 S e e opm sl Jlos dalr slpedions 25 BB el s
Species Fruit weight (g) Fruit length (mm) Fruit diameter (mm)  Fruit firmness (kg cm) pH TSS (%) Titrable acidity (%)
P. calleryana 5.03+£0.82de 17.64+0.81h 19.98+0.76h 0.74+0.22fg 3.41+0.44de 11.96+1.55abcde  1.37+0.81e

P. betulifolia 0.67+0.17e 8.47+0.40i 9.96+0.44h 0.55+0.02f 3.004£0.14e  10.02+1.48ef 1.45+0.72e
P.bretschneideri 226.57+4.57a  76.33+1.28b 71.65+2.23a 4.5+0.59h 4.11+0.61bc 11.5+0.8bcde 2.24+0.30bcde
P. salicifolia 17.25+2.49d  29.54+1.18e 30.47+2.45e 1.58+0.59% 4.13+0.30bc  12.15+0.92abcd 2.10+bcde

P nivalis 12.85+1.53de 20.99+2.54gh 29.57+2.31e 1.58+0.37e 3.22+0.04de 11.59+0.71bcde 2.51+0.30abc
P. amigdaliformis 15.12+1.84de 21.89+1.17gh 31.80+1.68e 6.74+1.07a 3.704£0.07cd  9.91+2.61f 2.50+0.80abc
P. syriaca 10.04+2.27de  26.92+1.43ef 26.29+1.74e 4.66+0.57b 3.574£0.55d  10.82+0.47cdef 2.36+0.46abcd
P. pashia 8.09+0.62de 23.77+1.57fg 22.58+0.64¢ 3.92+0.23bc 3.44+0.31e  11.15+3.65abcde  2.88+1.24ab
P. cordata 4.43+0.72de  17.64+0.81h 19.98+0.75h 0.72+0.22¢f 3.41+0.44de 13.6+1.55ab 2.81+0.81ab
P. hyrcana 6.93+0.42de  23.80+2.30fg 21.68+1.16gh 2.98+1.35d 3.32+0.32de  12.46+0.76abc 3.02+0.99a

P. communis cv. Dargazi 192.2+4.95b  100.18+6.52a 65.86+3.77b 4.26+0.28b 4.60+0.22a  12.45+1.08abc 2.95+0.57ab
P. communis cv. Gonjoni  51.55+3.45¢c  48.74+4.58c 37.87+2.09d 1.44+0.27e 4.09+£0.43bc  13.84+0.75a 1.44+0.72a

P. communis cv. LGI465 63.00£3.72c  40.37+2.62d 48.53+3.21c 4.74+1.43b 4.1740.33ab  9.74+1.49f 2.74+0.92ab

Sl fae gl Ao ) ey Sz

o 53 SO sl s i g0 5T by edidl o 85 e O o 0S5 B (5151 7 s 2 3 (gl i Sile

Means, in each column, 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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(Alizadeh et al., 2015: ulods 3,18
Abdollahi, 2013; Sadeghi et al., 2008;
Sharifani et al., 2005)

0940 S (29

Slresls o 5 4 32 1 Jrol il
s 0liopn S Shsan by
5 P. communis cv. Dargazi glaas S 45
(8 555 6 5 03151 (51,15 P. bretschneideri
sP. communis cv. Gonjoni glaas &

o 3ldt gl,ls P. communis cv. LGI465
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Table 5. Scores of fruit quality attributes of pear species of the genus Pyrus sampled from different regions of Iran

a;.;.naj‘.,\.;‘ G}:ﬂwﬁa\-{ a)?ﬂw;dlf AJ:AC,J:;LSJL‘\{T ;S"“‘LSU’J}‘L‘“ Bxﬁ&) &EQ}AJT Q.,\._.MIJQLA) g})bﬁ}:ﬂbﬂsﬁ
Species 4§ Fruitsize Fruit skin texture Fruit flesh texture Fruit flesh juice Stone cells Fruit colour Panel test Ripening time Tree fruit yield

VFoy Jl oF a)La.f« JA Al?y')u;\ej Jl@; 41@‘)”

P. calleryana 1 1 2 2 2 2 2 4 3
P. betulifolia 1
P.bretschneideri 3
P. salicifolia 1
. hivalis 1
. amigdaliformis 1
. syriaca 1
. pashia 1
. cordata 1
. hyrcana 1
. communis cv. Dargazi 3
. communis cv. Gonjoni 2
. communis cv. LGI465 2

W U U U U U U TV DO
W W WkEPFPWWWWWE
W W NDNMNMNNMNNRFP PP RP PO
Wb PP WWWWDNDNDDN D P
P P EPNOLOWLWWWWEREPRE
OB W WWWwNDNDN WP
WwWwhrwbprpoaobdbdbowoum
W wWwwpkroopr~bdbd,bowao

w
w
w

2
5
4
4
4
2
4
4
3
4
4
2
O

The description of the scores for each attribute is presented in Table no. 2. 2dd S Y g 53 Cdo a6l b Slasl by o e 5
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Table 6. Mean comparison of some quantitative characteristics of seed of pear species of the genus Pyrus sampled from different regions of Iran

o o) 5y ko

3 Gae o) 5o Jsb Go o) 5o Calies Seed diameter (0,5 &l 558 055

3 Species «5  Seed length (mm)  Seed thickness (mm) (mm) Thousand seed weight (g)

? P. calleryana 6.17+0.55d 3.99+0.39de 2.82+0.39cde 35.07+0.01def
\\2 P. betulifolia 5.14+0.22¢ 3.41+0.26¢ 1.64+0.45g 19.90+0.03g

3 P. bretschneideri 10.28+0.75e 5.24+0.49h 2.45+0.42def 45.60+0.04bcd

2 P salicifolia 8.84+1.02b 5.97+0.34a 3.31+0.03b 38.1040.11cde

4 P. nivalis 6.80+0.39¢ 4.54+0.29c 2.90+0.47bcd 46.30+0.08bcd
R P. amigdaliformis 5.74+0.24de 4.32+0.64cd 3.02+0.52bcd 36.80£0.15def

5 P. syriaca 8.34+0.21b 5.94+0.40a 3.66+0.29a 87.60+0.09a

) P. pashia 7.41+0.15¢ 4.10+0.29cd 3.27+0.20bc 50.07+0.10b

3 P. cordata 6.88+0.29¢ 3.47+0.38e 2.13+0.40fg 50.74+0.19b

Q P. hyrcana 3.80+0.24f 2.30+0.13f 3.26+0.43bc 28.07+0.10efg

=) P. communis cv. Dargazi 8.48+0.32b 4.60+0.08c 2.69+0.44def 41.58+0.13cd

z P. communis cv. Gonjoni 9.74+0.84a 5.21+0.53b 3.37+0.69b 32.13+0.06defg

z P. communis cv. LGI465 8.86+0.33a 4.61+0.34c 2.88+0.59cde 53.85+0.21b

i .,u)\.u,b&#;)jwup@du,\cla.»).»ﬁl“;\ubxg-o,aﬂwulﬁ il oo oS s Jf&i{_&‘bdb‘bd{no}bﬂﬁ)badhﬁkﬁ
= Means, in each column, 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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A% edaliw P. hyrcana

2 Sleogas
4 Glaze (S GBS S 0l p s
Wl ot a1yl S 55 Pyrus
P Sl gt S5 il
LT Dl ks g o ol ot 4 e (slass £
L ra— ol T ¥ o la—s Jgul> )3
Ls_,))\f calises Lgl_M_Z}f odo aST sl plis

P. :E (P. pashia :D P. nivalis :C P. calleryana :B P. syriaca :A L;uuj? SRUNFPSSEY Jiw
P. communis cv. I [P. cordata :H (P. betulifolia :G P. hyrcana :F communis cv. LGI465
P. communis cv. M ,P. bretschneideri :.L (P. salicifolia :K P. amigdaliformis :J Dargazi
Ol el Citlien Ghlia 31 0 (615 36 5o PYTUS i 40 Ghaze DS GoNjoN
Fig. 1. Photos of seed of pear species A: P. syriaca, B: P. calleryana, C: P. nivalis, D: P.
pashia, E: P. communis cv. LGI465, F: P. hyrcana, G: P. betulifolia, H: P. cordata, I: P.
communis cv. Dargazi, J: P. amigdaliformis, K: P. salicifolia, L: P. bretschneideri and M: P.
communis cv. Gonjoni belonging to the genus Pyrus sampled from different regions of Iran
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35 e L YD SAVWY Cs s aeS , o
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6&-15}3}9_}}‘@‘.:.«4}«0w)j))‘2004)
I Sln 55 shondigy 5 om 5
S uis S iS5 (P. syriaca Boiss)

oo 9 dsb sl D Calises slac 55
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vaq
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S8 53 sy Ll o S 55 5
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(Elshihy > ls cllas rass ool mls b oS
et al., 2004; Westwood and Bjornstad,
A1971; Khadivi et al., 2020)
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Table 7. Mean comparison of early growth characteristics of seedlings of different species of pear of the genus Pyrus in
greenhouse conditions 2022

VFoy Jl oF a)La.f« JA .Xl>")u;\ej Jl@; 41@‘)”

el e K b

g ¢li Bl s (o o) £, dsk &, e & s b

(oo ) (e sbo) o oo sl Length of terminal = oS, slw e ,slw (o ko) (o o) (o o) Jb58 el
oled 48 Seedling height Stem diameter ~ The number of internode Number of  Numberof Leaflength  Leafwidth Petiole length  Chlorophyll
No. Species (cm) (mm) intermediate nodes (mm) leaves leaflets (mm) (mm) (mm) index
1 P. calleryana 11.80+4.81c  1.96+0.33]j 7.4+1.14f 3.65+1.56k  14.80+3.11f 3.00+0.00a 55.90+3.65f 28.23+4.66f 12.66+2.23k 33.72+1.06g
2 P. betulifolia 10.80+2.77d  2.64+0.70d 7.2+2.209 5.61+3.15e 17.80+3.06d 1.80+0.83g 67.29+4.52e 29.71+2.52le 20.69+2.91f 32.02+1.26j
3 P. bretschneideri 11.40+1.43c  2.97+0.43b 6.9+1.92i 7.09+2.51b 8.80+1.911 2.70+1.64b 81.27+5.42a 39.51+2.17a 25.53+1.86a 33.35+2.01h
4 P. salicifolia 10.00£1.01e  2.10+0.44hi 7.8+0.45d 4.53+0.72h  19.60+0.39b 1.96+0.34f 41.07+£1.701 27.20+1.68g 17.21+0.68i 39..68+0.65d
5 P. nivalis 9.00+1.41g  2.30+0.24g 8.8+0.95b 3.43+0.86l 20.60+2.38a 2.60+0.54c 51.09+2.80i 25.20+2.88h 15.26+1.25] 42.68+1.45a
6 P. amigdaliformis 10.20+£1.48e  2.14+0.36h 7.0£1.58h 3.60+0.93k  15.40+2.41e 2.40+0.54d 40.44+2.23m 21.15+2.27I 7.89+1.811 39.30+1.56e
7 P. syriaca 9.40+1.88f 2.68+0.49c 7.6x1.31e 3.86+1.09j 15.43+2.07e 1.80+0.83g 53.96+3.93g 27.21+6.32g 19.46+2.61g 30.70+2.52I
8 P. pashia 7.00+0.58i 2.10+0.55hi 7.2+1.70g 3.00£0.70m  11.60+1.21i 1.60+0.89h 49.72+5.92j 24.88+1.48i 18.25+3.12h 33.24+1.61i
9 P. cordata 8.00+0.69h  2.41+0.65f 8.4+0.86¢ 4.00+1.04i 9.78+0.36k 2.42+0.93d 51.27+2.63h 23.68+0.97j 17.31+1.57i 23.74+0.98m
10  P. hyrcana 8.00+1.22h  2.11+0.83hi 7.2+1.09¢ 4.87+3.60f 13.80+3.15g 1.60+0.54h 42.70+3.91k 22.76+4.69k 20.76+4.53e 42.12+2.81b
11 P.communis cv. Dargazi 19.80+3.70a  3.09+0.56a 11.442.40a 6.05+1.38c  18.80+2.86c 2.60+0.54c 73.32+9.39b 31.07+3.34d 25.18+5.43b 34.80+2.67f
12 P.communis cv. Gonjoni 12.60+2.57b  2.56+0.37e 6.6+2.60j 5.94+3.44d  13.60+2.79h 2.20+0.83e 69.04+4.15d 34.80+2.26c 22.33+2.91c 40.10+1.74c
13 P.communiscv. LGI465 12.40+3.43b  2.28+0.23g 5.6+0.89k 8.07+3.61a 9.80+1.78] 2.4+0.54d 72.27+5.17c 38.36+4.14b 21.76+1.97d 31.18+1.07k

ISl gma Sl M,;@Jchawwsu 6l atels iz 0 93T olal 2 cdisl oo &S 2tie O K Bl o (6115 oS (0 gt p y3 gl SObe
Means, in each column, 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 8. Simple correlation coefficients (Pearson) between some morphologic and pomologic characteristics pear species of the

genus Pyrus sampled from different regions of Iran

Py JL oF oyl YA u\l?”)\;\e 9 Jlé 412.&"

Characteristic o g 1 2 3 4 5 6 7 8 9 10
1 Fruit Weight osme s 1
2 Fruit length s b 0.92%*% 1
3 Fruit diameter oge s 0.93%*  0.91%* 1
4  pH oo il 0.59%*  0.69** 0.70** 1
5  Fruit firmness oo il 2iw  0.18 0.22* 034* 0.26* 1
6 TSS oge JS Jslous ol sls  0.08 0.16 0.09 0.04 -0.02 1
7 TA Opl zs - 0.22% 0.28* 032 017 0.33* 0.26* 1
8  Seed length sbdsk  0.56*%* 0.59** 0.68** 0.32* 0.12  -0.05 020 1
9  Seed width s cals  0.27* 0.32* 040 0.31* 019 -0.22* 0.09 0.75** 1
10  Seed diameter s ks -0.19 -0.10 -0.14 -0.11  0.16 0.07 -0.06  -0.39** -0.33** 1
11 Weight of one thousand seeds ok &ls e 05 -0.03 041 0.12 041 0.26* -038** 018 0.55**> 0.78** 0.21*

,.\.;J;&,w,;@JW\CLJaJlab;‘NE,;J:@:**ﬁx-
*and **: Significant at the 5% and 1% probability levels, respectively.
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Fig. 2. Clustering of pear species of the genus Pyrus, based on morphological and

pomological traits, sampled from different regions of Iran
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ABSTRACT

Rezaei, A., Abdollahi, H., and Arzani, K. 2022. Preliminary evaluation of different pear species (Pyrus spp.) based
on distinctive characteristics of seed, fruit and early growth of seedlings. Seed and Plant Journal 4: 385-408
(in Persian).

The plateau of Iran has very high diversity of different species of the genus Pyrus
that has not been evaluated at the species level and used in the national pear breeding
programs. The present research was carried out with the aim of evaluating the variation
in fruit, seed and the initial seedling growth characteristics of 10 native pear species and
comparing them with three East Asian pear species during 2021-2022. The results
showed that P. salicifolia and P. hyrcana species had the highest and lowest seed
thickness that could be used to distinguish these species. The highest (226.5 g) and
lowest (0.67 @) fruit weight was observed in the two Asian pear species,
P. bretschneideri and P. betulifolia. The evaluation of the seedlings of pear species
showed that the highest seedling height, stem diameter, number of internodes, number
of leaves, number of leaflets and petiole length belonged to the seedlings of
P. communis cv. Dargazi, and the lowest related to P. pashia. Cluster analysis based on
morphological and pomological characteristics grouped pear species in two groups. The
first group included P. communis cv. Dargazi and P. bretschneideri that were very
similar for pomological characteristics. Considering the importance of breeding for
devlepment of dwarf rootstocks, it is necessary to study the dwarf pear species
especially P. pashia in future and for longer period.

Keywords: Pear, rootstock breeding, intensive orchards, genetic resources, vegetative traits.
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