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Comparison of Growth and Yield of some Commercial Pear Cultivars on Two
Dwarf Hawthorn (Crataegus atrosanguinea) and Quince A Rootstocks
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Table 1. Analysis of variance of growth characteristics of pear cultivars on pear seedling, Quince A and hawthorn

(Crataegus atrosanguinea) rootstocks

WAV Jlo o) oylads FF-Y Wl “)u;\? 9 Jl@i é‘)j‘l? 4.’.3&“

S.0.V. Sl S gl
Year Ju
Replication NS
Rootstock (R) «b
Cultivar (C) 3]
Y xR 4l x Jl
Y xC o x dl
RxC X al
YXxRxC ‘JJXQQXJL.,
Error o

o0~ PBADMNDDNDDN

MS Sl Kk
S ) SUL us, p sl e parlidsb )};w‘vf‘j
Tree Annual Lateral shoot Lateral shoot Spur
height growth number length density
12615017 3119276 3299 119069 951™
219638"™ 13254"™ 7.86"™ 58222" 370™
977024 38693 1987 303048 1739”7
514189~ 157904~ 995" 279910 1723”7
46050° 58278 226" 2763™ 27"
769317 111545 192" 4838™ 64"
721217 230062 397" 40590” 1538
133817 36637 229" 7827 248™
5107 4013 36 1773 161

ns and **: Not significant and significant at 1% probability levels, respectively.

Aoy H.(;_ Jle ch.n).) Dl fme g s gme b OS5 4 sk NS
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Table 2. Analysis of variance of bearing characteristics of pear cultivars on pear seedling, Quince A and hawthorn
(Crataegus atrosanguinea) rootstocks

MS Sl Kk
4=y el s 33
o b e s Shas e g e -
df. 05 058 05 o3 A5 J6 Total  Yield per unit
Fruit Fruit Fruit Tree Titratable soluble trunk cross-
L weight length diameter yield acidity (TA) solids sectional area
S.0.V. Sl e (TSS) (TCA)
Year Ju 2 265013 22.6" 3.43™ 47800080 0.1™ 0.2 118.5"
Replication NS 20338707 9.9™ 13.8™ 40036039 0.6™ 3.7™ 104.0™
Rootstock (R) sy 2 434527 246" 35.7" 30686169 0.3" 0.1" 40.9"
Cultivar (C) o 4 794547 17587 926.5" 81773068 138"~ 85" 177.9”7
Y xR sixJ. 4 2766™ 7.9™ 8.2" 13320574™ 0.8™ 1.7 33.37
Y xC GBxd 8 1781™ 335" 17.87 10220220~ 0.4™ 1.2" 27.37
RxC Gxab 8 8406™ 4157 70.97 13638251 147 10.37 5.6"
Y xRxC Gyxabxdl 16 9280™ 11.47 2.4™ 4718737 0.3"™ 3.6™ 12.3"™
Error L= 88 2977 2.7 2.0 2145415 0.2 1.7 6.9

ns and **: Not significant and significant at 1% probability levels, respectively.

Ao ys ¢SS ez cla.~)> Dls dme g la e b OS5 4 e g NS
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Table 3. Mean comparison of the growth characteristics of pear cultivars on pear seedling, Quince A and hawthorn
(Crataegus atrosanguinea) rootstocks during 2013-15

aly s o) el Al s, sldas el J b oS5
. . I3

(o s5lw) (e s5la) (o sl) (e s5la) Ep el (o) o jgpur B
Bl /ol /adle Rootstock Cultivar Tree Annual Lateral densit

plool/aaly . : : Lateral shoot ensity

Years/ Rootstocks/ L diameter diameter height growth shoot length (cm) (spur/m)

Cultivars/ Interactions e D51/ (cm) (cm) (cm) (cm) number 9

2013 \ray 3.39b 3.14c 155.9b 23.0b 4.0b 82.1b 22.7a
2014 ey 4.39a 4.06b 160.9b 15.9b 4.5b 71.9c 22.6a
2015 \vaf 4.96a 4.51a 193.6a 60.8a 10.3a 112.3a 25.3a
Hawthorn &S5 3.12c 2.81c 74.9¢c 69.9c 3.5¢ 53.6¢ 20.4b
Quince A A SssS 4.25b 4.07b 140.4b 93.8a 6.5b 92.3b 25.0a
Seedling Sods 5.48a 4.84a 195.0a 80.9b 8.9a 120.3a 26.4a
Bartlett <L 3.12c 2.65¢ 96.1d 53.8¢ 4.1c 55.7d 26.1a
Dargazi St 3.81b 3.30b 125.9b 74.6b 5.1b 90.9b 27.9a
Harrow Sweet Chswla 3.76bc 3.33b 110.2¢c 66.3b 5.1b 69.8¢c 21.9b
Shah Miveh 0 gm0l 3.64bc 3.51b 116.0bc 78.3b 6.6b 67.8c 17.9¢c
Spadona Lgal! 7.09a 6.74a 235.7a 134.8a 10.4a 159.6a 25.8a

Lyl (65l st 3Dl Aoy 8 Jlaz!

33 oS3l laals L 09037 el carliie Cog o (6115 (sla Sl €03 g2,
In each column, the means with similar letters are not significantly different at the 5% probability level, according to Duncan's multiple range test.
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Table 3. Continued ¥ J gl aalsl
al bs V.SJJEE s gl SUL s Sldws sl b rfb:
(e s8l) (J:,«qzlu) (e s5l) Gusle)  eparls ool e !
. ~ Govock  utver Tee, Al gl Lcrsioot o0
Rootstocks/cultivars el lasly (cm) (cm) (crg\) g(cm) mber  length (cm) (Spur/n%/)
Hawthorn-Bartlett b - eSs 3.64e 2.94f 73.3e 68.6de 4.4e 53.1g 28.1ab
Hawthorn-Dargazi 5 s-eSds 2.73fg 2.38fg 75.6e 47.9f 3.0f 52.69 27.9b
Hawthorn-Harrow Sweet S g 9 S 1.799 1.51g 82.1e 41.6f 1.29 22.6i 8.9f
Hawthorn-Shah Miveh 0 son oLi-SJ5 1.53g 1.27h 87.5e 62.0e 0.4h 9.1j 9.1f
Hawthorn-Spadona bgslmt-eSJs 5.89c 5.97c 189.9¢ 69.6de 8.3c 130.7¢c 28.2ab
Quince A-Bartlett LA S 3.29¢f 3.04ef 121.8d 60.4e 4.9e 71.9¢ef 27.8b
Quince A-Dargazi SSA s s 2.95f 2.62f 98.0e 68.9de 4.3e 68.1f 25.2¢c
Quince A-Harrow Sweet Sy A s S 4.00de 3.69e 127.6d 89.4c 6.4d 78.3e 26.9bc
Quince A-Shah Miveh o gaolimA s S 4.16d 4.35de 133.9d 97.2c 5.7de 86.9e 19.7e
Quince A-Spadona Lyslwk-A s S 6.85b 6.63b 220.9b 153.2a 10.9b 156.4b 25.6¢
Seedling-Bartlett kb -od 2.42¢g 1.97g 93.2¢ 32.4q 3.2f 42.0h 22.4de
Seedling-Dargazi T PLE" 5.75¢ 4.89d  214.2b 107.1bc  8.0c 152.1b 30.8a
Seedling-Harrow Sweet S 3ok 5.50c 4784 184.7c 67.7de  7.6cd  108.6d 29.9a
Seedling-Shah Miven o5 oo )k 5.22¢ 492d  186.7c 757d 1362 107.4d 25.2¢
Seedling-Spadona bpolmls ok 8.51a 7.62a  296.3a 121.6b  12.0ab _ 191.6a 23.5d

I 6 ls gre Ol s 53 O Jlez|

o 53 S5 (glaals i g0 5T by cailie U35 Shls Sl Kobe ¢ g, o

In each column, the means with similar letters are not significantly different at the 5% probability level, according to Duncan's multiple range test.
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Table 4. Mean comparison of the yield and fruit quality of pear cultivars on pear seedling, Quince A and hawthorn
(Crataegus atrosanguinea) rootstocks during 2013-15

c)ad 335 Shes
o520 033 o0 J b o0 s > Sles sl J o sl 5150 205 AS) 4 s
((ajf-) (,Leul?a) (J:Ag::») Sy (Vh@-)b)J:.:FJ{G 0 500 (@J"‘f‘“asﬁl"‘
Fruit Fruit Fruit Tree Titratable Total soluble Yield per unit
Years/ Rootstocks/ 6/l /bl Wl ht length diameter yleld_1 acidity (TA) solids (TSS) trunk cross-
cultivars/ e (g% (mm) (mm) (kgtree™) (%) (°Brix) sectional area
Interactions Jla SIS (kg cm™®)
2013 ¥4y 76.7b 84.9b 65.5a 23.7a 5.93a 13.7a 1.4b
2014 yvay 50.7c 86.2a 65.0a 9.8b 5.86a 13.8a 0.6¢
2015 \¥a¥ 169.9a 86.2a 65.0a 24.9a 5.86a 13.8a 1.9a
Hawthorn S5 70.2b 86.5a 65.8a 11.7b 5.79a 13.7a 1.0a
Quince A A s sS 117.9a 85.9a 64.1b 23.7a 5.93a 13.8a 1.7a
Seedling Sk 109.2a 84.9a 65.4a 23.0a 5.92a 13.8a 1.2a
Bartlett <L 79.6¢ 85.4c 62.6b 12.9¢c 6.65b 14.7b 1.4b
Dargazi 5 102.7b 89.7b 68.9a 27.6b 5.18¢c 13.4c 3.2a
'S"\;‘vggt"" EPPSR 72.7¢ 90.1b 69.2a 9.2d 4.69¢ 11.1d 0.5¢
Shah Miveh 0 goolls 66.0c 70.5¢ 55.9¢ 7.2d 3.50d 13.8¢c 0.3c
Spadona Ugolewl 174.4a 93.1a 69.0a 40.5a 9.39% 15.9a 1.1b

In each column, the means with similar letters are not significantly different at the 5% probability level, according to Duncan's multiple range test.
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Table 4. Continued F J sl asls|
P Fycon
o052 058 o5 Job o500 kb > Sles S5 k6 sl bl Slse 2 S?,l:f) e
%f_) (o) () Lo (Ao y) chj'z;ll (pn a5l
Fruit Fruit Fruit Tree  Titratable  goluble Yield per unit
- R T e eiglte o
Rootstocks/cultivars pollaaly ((% )) (°Brix) sec(:klgréar\n_z%)rea
Hawthorn-Bartlett b - eSS 76.5f 86.2b 63.2¢c 8.9ef 6.71c 14.6¢ 1.0c
Hawthorn-Dargazi 5 53 -eJs 76.3f 88.0ab 66.5bc 10.3e 5.17d 13.2cd 2.8b
Hawthorn-Harrow Sweet R L 84.4e 87.9ab 64.2c 1.1g 5.10d 10.0e 0.1e
Hawthorn-Shah Miveh 0300 ol — S 97.1d 72.1c 56.8d 2.79 3.32e 13.8¢c 0.3d
Hawthorn-Spadona b galoml - 166.9b 95.1a 70.0b 20.5cd 9.37b 17.3a 1.1c
Quince A-Bartlett LA eSS 103.2cd 85.7b 62.6¢ 24.7¢ 6.79¢c 14.7¢ 2.3b
Quince A-Dargazi SS A S 113.0cd  91.8ab  70.4b 23.1c 5.03d 14.2¢ 3.7a
Quince A-Harrow Sweet S ggsla A s S 86.8e 89.1ab 69.2b 10.4e 4.96d 12.4d 0.8cd
Quince A-Shah Miveh o gpols A 3 S 94.6d 68.0d 57.3d 11.5e 3.83e 13.4cd 0.5d
Quince A-Spadona Lgslml -A i3 S 191.7a 89.8ab 67.7bc 48.9a 8.97ab 14.2¢ 1.5¢c
Seedling-Bartlett Ll -k 76.2f 84.3b 62.0c 5.2f 6.43c 14.7c 1.2c
Seedling-Dargazi sk 1188c  89.1ab 99p  49.3a 5.33d 12.7d 2.6
Seedling-Harrow Sweet S 5 A S0k 1070cd 9342  74.3a 16.1d 40lde  10.8e 0.9cd
Seedling-Shah Miveh o gon ol 9%.4d  Tl4c 5376 7.4f 3.33¢ 14.1c 0.3d
Seedling-Spadona byl 1645b 9452 g9.3p 37.2b 9.84a 16.1b 0.9cd

.u\.;)‘-b' L;)‘ék_;'m JM:’-‘ M)J o dw}‘

gl 53 Sl latals s 05031 el cailiin g > (1)l S o Sie <O 520 2 3
In each column, the means with similar letters are not significantly different at the 5% probability level, according to Duncan's multiple range test.
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Table 5. Mean comparison of the effect of rootstock and cultivar on yield of pear
cultivars during 2013-15

(&):):rf}&f):ﬁw
Yield (kgtree™)

ob,l 5 aal 1YY 1Yy \Ye¥F

Rootstocks and Cultivars 2013 2014 2015
Hawthorn sds 11.0c 9.0a 16.2¢
Quince A A s 25.2b 11.1a 35.6a
Seedling S 36.1a 10.5a 24.7b
Bartlett b 19.6¢ 3.2b 15.9b
Dar Gazi s£»  452b 3.7b 33.7a
Harrow Sweet Cdswysla 11.8c 2.8b 13.1b
Shah Miveh o gm0l 6.7c 1.8b 13.1b
Spadona Ugslel 49.3a 37.4a 34.8a

A (5ls e oMl Y ez da..« 23 5SNls glaels L 0903 olol s caslie (o > (5l)ls ‘5h¢n§5l:.» Qg B )3
In each column, the means with similar letters are not significantly different at the 1% probability
level, according to Duncan's multiple range test.
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Fig. 1. Variations of biennial bearing index of pear cultivars on pear seedling, Quince A
and hawthorn (Crataegus atrosanguinea) rootstocks during 2013-15

o



WAY Jlo ) o led FF-Y a9y 9 g5 (81034 dloxe”

5 b= s Ghls cas shis b > Sas
Wb Ol 4z 5 ol pls o3 085 b s
ly (Hyeosdion G 0l s 05
ap > sl ot g el ol G (el
s ot linn B 5 5 40
et 23 45 313 QL G ) s
egdhe wodd oLl Cadides sla S 5
S (658 53 08, 5l Jol sl slaasl
0558 53 ealials, ge sy 0 5 el Ol ey
4l 93 0 ph g S5 Okl 5o Olomas
eSS Sl ol Sy A s S
e o1 L S 5 ,5C. atrosanguinea
L S5 5 Okdlg )3 2S5 g i
soosdhe d ) Sole 05 Lls mmen
Gl 3,58 6lols Al oo camlin 2L
3 e iy a5 Ltisl (S e e a5 5o
eIia (ks (U 5 OLS 5 fol
Ol 51 by Lg Ol ey Lol (.5)6.\.2
b @l s ml s 2l 3, el
g L aS (ol eslial o6 oS
SlacaS 5 53 o5, ol o5 b g)sTdle
L ge s, Slee (CaJides (g5 g0
;.,_;Jsd_gs\ﬂg_;,;,;(f,_gv
gy by a a5 L dd odalie (G s
L odaline (S5 0k <) SSRCARTECE
eIy U'”‘ﬁ‘“‘"“’l‘i@‘ﬁﬁﬁ)@"';}é“s
A A gy el ol 5oy
sl ol s o 35S s DS

D B s oS 5 ol oS5 Rl 31 O

\¥

e 30313 L 51 (D 50 de slagl
S5y b e S ALl 5 Sdsmsole o3
CiS 5 dsl by 50 3L SsT o Jes
b go oL S e m o3 035 53 050 VL
e Jo a0 15 r 0in S5 ST sl
09 3 Gy (n ol odalin o gt
el ol sba S Kos )S s Shee

AL

S Ko 2 1H7
as C_E.S.a Cb_.» 333, Shes jorls
= 5 3,)lS el Ol s—ea (TCA)
3 s oS L3l 53 YU Sl 1S
3,8 e B eslinwl 3,5 e Ol o
o3 (Westwood and Roberts, 1970)
225, 8es el o 0dy 5 dle Sl andllas
(Y dsdar) 555 ol e L5 4 plalte o
Js 4 a2l SRl L e e sl il
el ol AYAY Jl js eyl Ol
553 AT g 5 BB Ol e & L (2l 5o
o e 03, Shes ol 531 LAYAF Jls s
HB‘R)JJ‘JN’.'J*"""OW‘J 355 Ol
e 53 3, Sdee et Ld (555 ol3sme
LBl a8’ (J s (F Jgir) il 45 alaie
sl bwg L;L.EJ! Ly Ol sue J:S.) 4 ld) e
S SRR G wly g jaslh
4 (Parry and Rogers, 1972) ;, >,
o= oy amly S adaly s gla a8l

arls aS W5 S 5,158 e Ll esla



e D Gl ) 3 Shos 5 Ay aglie

35 SeS 5528 530S C LSS
S Gl omen 5 88 515 L)
Sl 5 sl el iSTo s ST ol 5l 0 s
oS el ;s 4 e 5V
Flm slatdl o eoman 5 OT 5 &S
SE{PJPURC A PRI PEF SV RU PREE T
Gl £ Olsiean Sledie &y pmis Jil
338 3 Sl sse St e
Ol Sy 68 Sl S3ap¥ b
sl et b (Sis 4 Jaste 4 5
5358 53345 sl 1855 0555 K55 g5
s Jaond el 5145 03 4 (Sabeti, 1994)
P L aglie s 55 6 VL o585 S
o> (Pomoideae) s jlsals ool gl 5 5 Ol s
Sliwbe .oul Slsy 45 Ol S 03l 5Ls
g5 S w03 8 Wl (ol b e
3 odn G50l Covw 503 28l SS55
35 PS5 pommite Sligio 2S5 S
(Crataegus  spp.) e ol laas &
e o sl 3 il 4 K O s
a5 8 Sy Jame sl osli
3 J sy sbas 4 S (C. atrosanguinea
b SO Ol e Olginal Ol sladllgs
oslawl 5 90 4 55 (Gl la i 4 fesete
! ity Sledie &) 5o 0,5 0 15
Cn Lol 08, L (6 5y S 5 50 40l
S b LS s bl ol s ol
Solg2 g il ool oy el 4 STA
33 55 90 slaas £ Ol yiea (Pyrodwarf)

P P P I Y S S PP N
EL ¢S 1P AP e el e L
LoV e ssd > 0 A LSS a6,
ol el ey S js sy V8 STl
Joars gy lool Sl JLs s
i8S S5 a8 s 8 FL Sl
P30 B g s (DS slagl
(Y US8) 558 00 4 5 b 55 418
33 ok oMWC})JJJJJShp ol
395 ol eds (2 S s S S
sl S5 Usolmal o8, (s gy S 5 50
3 Sdas Oljen 0 YL 0 olaws OISl (S
SLaesls AL ails 55 pl law doly 3
oG s Bl s Gk o) 1 Jeol
Sl i Lot 53 3 e 00 03
L omsan 5 oo slaasly Sleslanal Lot
4S8 Ga3e g Tl o pnols (5 Sl oslinal
S5 oS e Bl Lo st > Slas
Cl ol 58 LS s 5 03
La ) p ¢ e (AnoOnymous, 2013)
sl C;.:G)A_zﬂ\q-}i'\.:ﬂ\fﬁﬂw‘ oals Ol
ador Sl ecadites SN pame US55 e
23 bl S g p sl LS (&
slaasl 51 st cads Lo Sbgyl gls ) a8
5SS ol 3 &S A i S oS ol S aes
o 4 (ol 03 55 030l 5y g Laans (gl
oS Al Sl ealal b oS e sl safL
S s S ys dbeol 1500 (VL SLC
sl &) 4 4 5 L (Abdollahi, 2010) <l



WAY Jlo ) o led FF-Y a9y 9 g5 (81034 dloxe”

I
:

Spadona
Spadona Dargazi

Dargazi

Hawfhorr? Quié'uceA Seedlling
(Crataegus airosanguinea) ;' (from Djargazi)
I ! | |
| | I | I 5
| | I | I
"0.4-0.5m ©1.0-1.5m 1 2.0-2.
Least Row's Distance: 2m 3m 5m
Tree Intensity per Hec.: 5°000-6°250 1100-1600 400-500

Calibes (6 gm GBS 5 dho gy iy olul o US55 Ol s sluas il 31 0SGI =Y S
Fig. 2. The possibility of intensification of tree number per hectare, according to the
vegetative growth of the scion/rootstock combinations
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