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Evaluation of Growth and Bearing of Several Commercial Pear (Pyrus communis)
Cultivars on Semi-dwarfing Pyrodwarf Rootstock

Y695,k 5 deme blaas o ¥ pllloie da

LY+ 0 2y g VF/- £/ Y 2l ol

oS

ol 5 oslital aiih o Aibly 5 oo £oi5 gl 45 snd Ghasl s,k sladl ) eolitul b 2l 555 S slagl
035 skiie 31980 ey s oAt oS hdass 43ly 5l oalil 1) 5 o805 Ehge Lo S d ol udods yuisdsS oiiSolisSldes
055 ez sladles om0,k ST 5 4y 59, o 36 AY B ) Wle s 3aizs o (b o ol nl b (g2 pslaieds
BB 5 &) YT o135 L b2 )0 285 )18 bj)losee (Som 9 Ooistyd Baslewl (35,0 Jold )9a5 (M ()15 oo
9 =2 aLh slawi oo el Byl (o)kB ab) (Pt ke @l el (e il S (635 e e p 2 g LS
b aslio )3 sadss lales 4dS 09 92339 5 65550 Al )3 w9 Lgolowl 03, b B)lsg i il o5 5 50 aildle w3
dmalie )3 08, 9 il S8 (n 35S LAk (nl 6oy 2 Sorm o) Ceizee W S )l g St JhE )% Jled ol
s sy g Jlys 3 45555 sl ps e 3 sl cal 53y ) 45 iy iz S il sl o, |
05 50 a3l Job )0 jaul 0515 (e 5 63550 08, )0 45 ke mhaw a4y gl Cund 5 48558 (SIS i &5 (S 9o
99> Jlo )0 i S ogee g S5 5lET g c 0 gl Y dgu el )] (2alS b B)lgog s il cull Gl 2ok s (g
2l (M obsShaes (LS50 gl sl lan I lyeds Wl oo (Bl ey g

Sore opsy) Bgolewl (53550 1 gl sojlg

Sl @S «8iysliS mgy g hjel cliizg ylojle « SLil pale Clidmd dunho (6 yumd o 5 dains (slogie 0aSiidghy o)l 5 Lzils Y 4
Email: h.abdollahi@areeo.ac.ir Jgionns o8 g

A%


mailto:h.abdollahi@areeo.ac.ir

Mgise D ood w5 Solite slaal 5,
B 38 ol slol coioge 553 ols 5 e
COHXFY oo, x ooall (spm 550l (slassly
TS s S Glaal g My e ST slaal
OHXFE9 OHxF40 Jolo laasl ol 5l g leds a5 !
o35 <50yl (slodsly (6w 5| OHXF333 OHXF87
Sl laaly gy 5l FoxIl 5 ST laaly 5w
st 755 5 g Jb A 5 el Dlidios dnhe Lawgs
5 sz 5o ol )l (5 byl s 6,85k (o
Gl ol 5o OYY llae) wiles S50 o)
59 o s Memdllh o8y 50 (B a5 Bloos s
Moy cwl odel Cowsas VAAL Lo 49 "“}gdl)ﬂo
Waiiiog obojl o el Sggw  ped (1998
Solor 4 (i Joou 5 VAT () en 5 (Goazo)q)
1 slbie e Ll (VAT (S 5 5abT,5T) ST
ol )l G5l 5 s SIS oS el gl bl
ol B85 18 (g 23590 5985 53 H9ST Al
oo b 52805510 52590 o 08, T8l il s |
IR esliulsjge (Shiada,dem Wiy Glsiea s o8,
osoe Shade, s 4 azgl ulul ul ol ad S
Wk 5SS Bl i S350 g 4 S0 b anslie o (I
s D) e wyr slaands 5l eolitul b 0blang,n
5 Gemey) aded ()0 sleaslin, 5 (2006 oLl
o5 dlio enl 4555 15 ) 0yge (VWAF (o] San
IS D glal plo b awlico ol Gl e,
oy 23 AF s 6l ol gl s iai, Ol
5 Goameys i jsbds (2008 LijlS o Lul)
saldy, Jhai,, I YL asy 15 (VAT o)
O 50,8 (55 Akl (9)0 Ll o 1y Blgsgm aly
288 (D al Y Sty Oy cnl &5 s o0 S5 4
Syt g g U 55 oi sanlie OHXF (glacS 55 L
Sl sy 4alol 13 (2008 (i jl5 g ol sl s ) o
«Blsdgym wly Sbosl oty a0 ad S el
Lalp s ab cnl 5 b)) de 5o om Slisiow

7. Old Home x Farmingdale

8. Pyro

9. Fox

10. Bonne Louise d"Averanches
11. Jacob

12. In vitro

13. Pyrodwarf

14. Louise Bonne

15. Necas and Kosina

e @ Gyl pB, (B (235l g wy (b )

doddo

sS4 sl dlie gloaly g5, (D <3 o)
5 (Cydonia oblonga Mill.) 4 (Pyrus spp.) MW calize
sl auiis obojl 5 .55 L8 (Crataegus spp.) g
b g edn ud Sjgeh i oslitulyyge (D
O G gy A Ay |y pigy ab, Sl gles s
2003 ) fea5) S oo sl i pd, 5o coslials yge
G sl (D sl S5, (1993 Tosi
sy sl bog Sea slaaly 05,5 55 dél oolisulsge
s sloogee a5 o (o3 )bagy <l ol 5 039
Wgdse ¥g pByl )3 (D laal b anlic 0 555
5 0asiS ol Slhans (sloosS 55 s 05,500 (Slotly e
JBC 5 B AT i slaarly i oassSalipSl s
Slsieer Sy sloaly (1962 555 axble saiesS
pBl st (M A8yl el j3 (N5 il (n FouiSelisShy
W3y pSedz Gl e Mlgoleul Ll o ke
slaal OV a5 llase) 005 o0 (ot
hol cas 93 Gl)ls ol 55 sl in oo de @ (s,
bl oo HeiS 0 (S Glagl Slasl o solaul jslaieas
3009290 D5 sl den b (6,850 pae ol e g0 (pl
cstlllone) ool SLE glaSE 4 ol colas g j5iS
15 M Gl anwg [5iS o wad S5 LY 4 (YA
gl 5o gag; sal gy, Jyaxe ol Wy bl
5 Semte b jlesliad Ly ogue L
(rs) ol ABF Digo A uidsS caiiSoligShdad
Sy gy sl jlosluul Wy, sl ans g0 b .(VYVY
Ol 5l sgame oliiul Ojseas Glies (W o0
wllus) cdl a3l cbdls b A ussS
oolaiwl Gl pae boakaly jo golie s (VYA
Jdoas oo VLI jo 58 4 Jiug, bl 5l oo lS
Sl g ylom Sjlad Dad ) 5e,l5 g Loy 4 Sl
ol o sl o8] Sam b & sloarly (553 pac
ol ez L Q012 | Sen 57 et 01 3525 58S
I iz @ Blaie (ol oaiiSoligShaes sladsly )lge
Slsieds WIS 1B 63 i 4> 590 |l 45 (PYTUS)
Sl Gllwl Condy Jare 68, Sln (o) n hB slan s

1. Campbell
2. Westwood
3. Quince

4. Tukey

5. Spadona
6. Elkins



AV oo g jmaly /095 85l paazmad ol [ BLS Oladsi (559U

poe 5l xSslr bl o lal gl Cy paseas
@ rgid adsb (Fawg ylai o3 S gl lem (b S
Sl bl g 2010 FSguale) sl bl 4o
Ol Sl e 0 &S 4wl 5l e laaly
slal boawlie o 6V o)Sles Joily 5 (20)Los;
L 5Tt slogly 3 asliinl Sl 5 a5 15,55 5
ol Ll s sllas gl witl ails |, oSl
GeioS oyl 5o s Haed 4 0g walss j0iS IS Slagl
kol s 08, Lz L8, awlie 5 Sleade owyp @

S a5 Bledg by 59, 455 (I

b9 9 9lge
EL Olasl g (LS ol
095° BLS Slge Ojgods Giod (nl )3 oolituls)ge slasly
58 QL by bame (555 2 9 atd ooany 3 ol aded
L3150, JSSsy (wloln 5 (991 (e o4 (X acly
5 stllae) len 5 llis b (D ons wl)|
5 e S Ly o 4| Sljady, 5 (2006 oo, Kan
5 ol annte Slel Clidod isu 0 (WWAL) ) Sen
29 S IVA ey g b (b 2)S 5h g Jbb 4
o A0 50 (LS olse il Jlil lidles 4 VYAY L
LITAe o oloygr g o wusdlyo 5 ()04 Jlo G
@ Jorotos b oot (5l 08, Jlozr Saigm 5l ool
N Sar 5 o) Lgslel 350 Juls ST (g le
R e N R N
oolitulsyge (g 08, ol boala, jo cosal Sl xS
Sl g Jeol (LS 0 5l5les 00 SWisy &5 (J)gen 0oy
3% 9 Jlb ad 9 ol dante (Ll Dlindod i oad
Ohles 5 3 (nded) Soielsdiee ol peluln 25
OYAA (G)Sen g sl3bysd 550 ,00) (JoSse 9 (VYA
Ll slagbidles jo a5 g5y 08, Wgm g Sl
B ESS 090 (e oy pU 4 olidlay jeaS bl
b olizal 0.5

T B LNl o oSG sudss sla b
P s i g ST aw b (Bolar S slaSsl

6. Milosevic

7. Quoirin and Lepoivre
8. Leblay

9. Abdollahi

10. Dargazi

11. Beyroti

12. Dormance budding

AN

Gslare D il pB)l b o] ()55ke 5 (2y95 Dglice
GiinsS aslsl o 4 S bl adyl gla s,y ol oad
Slg sl B)lgog s asl aS ools ylis T (6w slaasly
S Sl ablbse @uigm o8, 50 ol @Ol S
5yl i PYro™ 2-33 las | BU2-33 acgorme oyl oy
2 s ol gslbn s o33l Gl SIS 55 b ol 45
N (Sl slagl @l «Blsdgym 4l S
4 (2007) o,Kas 5 ' 553/ (1994 (S1r) wisly as canslin
L OHXF333 5 8,135, sloasly (6, 5ho duslio 5 (oo
g 2ty Gl )3 C g A iSsS 4 (chag, slaaly
Al doaly pl Slidly 1iST 0)90 b a5 Wo,S cumlin
Sy Fobe 5 OHXF333 wl 5l o> Glsdgym 4l
Bilgogm al 5l eolatwl aS ols ylas (2008) ¥ yeuciog,
23,8 1S )3 o5 Fro o yShes o p)lex Jlo p0 Wi o
SlopSTy 5l eolaiwl silinse o, Slos (pnl 4 Sl SO
el o838 oyt osliial 5 €l 3 25,0 Y
g e gy 50 Cawl LS j0 CS 0 DO dga> L
5 Silydgym @ dhize gbal s, 011 ())Sen
PBIL 4l ol 65k 5l (gthe s OHXF (slas s
ool el 0ays I 5158 sasie YL DS (6,los alise
o9t il Slaaly Cungllae @ azxgi b &5 Conl (Jl o
slgl Sl oz cuiia Lyl 0 C g A uidsS
(Oer 5 tlhue) Togee Jlsao @51y Jls 5 05T 0ters
o sy sl byl 4 S olides (TAY
oSSy S 5 el 0 Cbglans 0,8 oyl yo IS
5 O sloly (53, oaole lin & 2008) 2lSesS
wl 42,5185 S S 5 azsly OIS 6B sl o
0) ;3 S SSbee g (2O)bogy Sl Blssg
2 0SS s I eSS bl 4 cend 0L
P L e 2skogs 5 o Ses )d ol b anslie
B9 sn s () 2090 (I (5,15 e
Olpl soad8l g (S Lyl 4y azgi b aS o, oo iy
S (5509970 O )5 iSeS (chag, slaarly 5l eslinul
i) ol 95 Cusgazme cnl 0)ls (M sladl 4
it S Sal S 4 b canlas b bose
g A (Somgy 4 Cole Culgs ;0 5 Sl ol b g

1. Lewko

2. Robinson

3. Superspindle

4. Fruit Wall

5. Kviklys and Kvikliene



opil b jlas oSl g adF 13 Lloda o
L Gloo (Sad awyp 00)8 dslin SSlo glaislonis
u)l.vl.oi...m )‘)3‘[&).7 )l oolau! la 9‘~05*")'“'> wﬁ) )| oalau!

0 sy T ST 5810 5 5 ool U Lalagad o )5 alov

9y 9y 9 5y
oy addl sladle bos sy el ) p
r=l3)| UBJJO.Q )L..w_v 6;%”0 u...v..aj 9 )‘).a...w| u.\...u) OMQULH_'
b ozt On Blissm b Gy, el Wsn (O
0l Mg L;’Mf ‘al.%)‘ )‘ u_i.’c.».{b (B u.a‘ PL?U‘ sl
HB ol ogmas 51 (36 5905 @De Blsog ey il o)
slas las |y i

Shislose (siugy Al Slao Sy uibly 4y
Job ey gl )l Saigy Hhd by jhd Olas as sl lis
G AY) Guiss opl ol o 0 w@sls slass 5 0,5 Lo
aS 00,8 caalive wo ) S mhu jo (glo Jxe Dglas (AY
Olas (ou,d s g ol al, 5l sl gl ol
Co 00 (5“"))‘ Slas O (Y JBA}) S| gs‘l’))b)j"'
Fosile G ogas aldls oy plB)) ggazme o il lad
s oy Jsl Jl o 85 gty ol ol 1, il
Gl po 5 pod sladle )o 5 03g fe Hle YIY Lawgis lad
awolie .cdl ialidl e cole FIV 5 YO 4 o ja caw
L G lssgms 4l 5, oxd €l o6 Jlgi o by ks
dwge Jawgy ool &1 S Jls Slad g ojlasl o sl
o1y al Hhd a5 (WVAY) Jls 5 4 2165 5 oud Oladboy
Gt sloasly 1o e Sl VIO B Y sga o o laibnl g
Jb 35 Jgene o9y — dllags Jlob 0w Laulys po (D
o A8 e 5 n s VI LB i 03,5 55 - 925
ol sl oogs plidly baylis jo Bhlaog s il gllae
9 (GeTroyg (gm0 u)f lol?;.}‘ Slaslie b C—’L:-’
Srazals oS Jjsod b Jlsee (WWAF) )Kee
039: b= BB yhd glils Bjlgog,m b alol> 8L s
i g ekl leadle ades aloldM o 55k Lyll o g
SGoga Jloye ;3 Gugn pl)l Hlad plie jsboay aisges
5 Cio cpl 8550 50 (Jhgeds ools lad olidl e il
9 P9 GLQJL.» 9 AV -bad?a.& )Jaﬁ Lg‘)b QL'ZD.)Q Js‘ JLAJ
S8l Gl Bl e gl Y1V 5 VI 4 i g b ol pom

3. Pierson Product Moment Correlation
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Table 1: Abbreviation of physic-chemical characteristics of the soil, used for establishment of trial orchard
oS colas

(rogile) SB Gae O oy Py 2oy o) Se)d <l gldl ey (o o j o)
Soil depth (cm) Silt (%) Loam (%) Clay (%) Texture Saturation (%) Electrical conductivity
(Ecx10°%) ds/m
0-35 18.2 52.2 29.6 s 42.77 1.19
Clay Loam
35-80 20.0 48.0 32.0 s 38.00 0.69
Clay Loam
(rosilo) S Gee  glosl 5 uusTy (22,0) JToole S C ‘QL' C T}J e (2o,0) 6aiiS s olge
Soil depth (cm) (pH) Organic Matter (%) (2,2 (o) (o) Neutral materials (%)
Total N (%) Absorbable P (ppm) Absorbable K (ppm)
0-35 7.8 0.84 0.10 121 575 12.0
35-80 8.1 0.30 0.05 24 220 115

Table 2: Complex ANOVA of various vegetative characteristics of pear cultivars on the Pyrodwarf rootstock between

2012-2014
azxls aygly S o, as-Li olows oS gl )| SXga b s solyT a0 Ol s aao
Shoot angle  Annual growth Shoot number ~ Tree height  Scion diameter Rootstock diameter df S.0.V.
0.020™ 162.7™ 2897.5™ 809431 187.2" 221.1™ 2 Ju
Year
0.760™ 3907.8™ 14.3™ 11660™ 5.3 10.2™ 2 s
Replication
0.127"™ 1046.9 617.8™ 122613™ 3257 54.6 3 Pl
Cultivars
0.0782™ 6927.3™ 53.2m 6403" 0.9 13.6™ 4 e Jle
YearxReplication
0.0480™ 698.1™ 134.9™ 36238™ 8.3" 37.0™ 6 Pl x Jl
YearxCultivars
0.222™ 3317.7" 194.1™ 25750™ 3.4m™ 24.9m 6 pB,I xS
ReplicationxCultivars
0.118™ 1074.3" 283.6™ 14959 1.4 51.0™ 12 Pl LS5 JL
YearxReplicationsxCultivar
1.980 132135 759.0 208159 42.2 709.2 180 M‘f"‘j"'
Residual

Lo N g o lo 0 Jeiml mhaw jo jlo S o)l gae puf Diglas o Sy ke g % NS
ns, * and **: Non significant, significant at p<0.05 and p<0.01, respectively
Sl VYol lales oy Jsl Lo 5o (08 a3Ls g pas Jdoas a3l ayly g ailll 0y Slio ool3T az o
Degree of freedom for annual growth and shoot angles are 120 due to absence of lateral shoots in the first years of the growth of the
trees
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Table 3: Mean comparison of various characteristics of pear cultivars on the Pyrodwarf rootstock between 2012-2014

o s o5, Aok dsb s ey SR ol ks
) a5l a5 o w2l sl o 2 E o e Gl
o (el (o sbbe) o siil) (o s6lw) (o siles) £
Shootangle ) annual growth ~ Shoot number  yterode length Tree height (cm)  S¢1on diameter Rootstock Cultivars
(cm) (cm) Y (cm) diameter (cm)
45.3% 21.1° 3.3¢ 2.7 136.5¢ 2.1¢ 2.84° e
Beyrouti
43.3° 26.9° 6.8° 3.6° 180.8° 2.9 3.62% S5
Dargazi
473'3 232b 5.7¢ 3.8° 151.4¢ 28b 339b Q}‘)‘:“S"
Louise Bonne
54.48 27.6° 8.0° 37 197.4% 3.2 4.25° golew
Spadona

als 7 Jlei! o 10 K0S b (g,lo cre DS cloads aseive calidre B9, b gt ;0 0 a5 oo Sk
Means followed by different letters in each column are significantly different at the 1% level
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D ol
Pear cultivars
Gl (59, 00l Wgm S pB,1 0 () (2,8 a5 Lh dlaws 5 (dawg) gl )l «(YL) 4 Hhad Slas Ol pess gy 1) S
L )0 sime B wilonls asine alizes Bg> b asline Ky slyls gm0 50 a5 Hla ) Silee (A B AY) Blg0g
Qs 1Y Jleisl o jo K0Sy
Fig. 1: Annual variation in the trunk diameter (upper), height (middle) and number of the Pyrodwarf rootstock lateral

shoots in (2012 to 2014). Means followed by different letters in each column with the same letters are significantly
different at the 1% level

\AF



AV Glowmo) 9 5y /093 8 ko [ pazed alor [ AL g (555U8

T G T
)

2013

2014

§s

2013 2014

2013

2014

Louise Bonne

Spadona

AV 5 AV Gladlo )l 50 Bylsog s Al (55, (o) 9550 (IS alizio )] 20485l g 0l Y S
Fig. 2: Growth and blooming of the various evaluated pear cultivars on the Pyrodwarf rootstock in the springs of 2013
and 2014
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Table 4: Correlation coefficients of various characteristics of pear cultivars on the Pyrodwarf rootstock (2012-2014)
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Shoot number Internode length Internode number Tree height Scion diameter Characteristics
0.422" 0.202" 0.376™ 0.456" 0.504" L JE
Rootstock diameter
0.814™ 0.470" 0.724™ 0.892™ “5“‘“9" B
Scion diameter
0.789™ 0.506" 0.790" o gl
Tree height
0.613” -0.051" 25 olee olas
Internode number
0.409" 2 ok Jsb

Internode length

IeNg o lo0 Jliml mhaw ;o o goe ol S pud Dglal o iy ek g % NS
ns, * and **: Non significant, significant at p<0.05 and p<0.01, respectively
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Table 5: Complex ANOVA of the spur production and bloom characteristics of pear cultivars on the Pyrodwarf
rootstock) 2013-2014)

Spur/Trunk area Spur density (per/m) Bloom no. df S.0.V.
1.03™ 0.02" 5.8™ 1 Ju
Year
0.35™ 0.76" 4426 2 e
Replication
2,25 013 739.3” 3 f’l_ﬁi'
Cultivars
0.12m 0.08™ 11.8™ 2 )‘)S.) X JLM:
YearxReplication
0.29™ 0.05™ 112.1% 3 Pl s
YearxCultivars
0.66™ 0.22™ 119.4m 6 ﬁlﬁ) X )1)53
ReplicationxCultivars
0.31™ 0.12" 82.1m 6 ald,Ix 1SS x Jle
YearxReplicationsxCultivar
2.42 0.61 1115.7 120 ool
Residual

JeNg o fo0 Jlim mhaw ;o o goe )l poe jud Dglal o iy ik g % NS
ns, * and **: Non significant, significant at p<0.05 and p<0.01, respectively
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Table 6: Mean comparison of the blooming and bearing characteristics of pear cultivars on the Pyrodwarf rootstock
(2013-2014)
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Spur/Trunk area Spur density (per/m) Bloom no. Cultivars

0.25 25.6° 75.6" o

Beyrouti

0.41° 21.8% 82.9° S&

Dargazi

0.19° 17.7° 48.1° O3

Louise Bonne
0.07° 19.4° 25.6¢ Uyolew!
Spadona
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Means followed by different letters in each column are significantly different at p<1% level
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Evaluation of Growth and Bearing of Several Commercial Pear (Pyrus communis)
Cultivars on Semi-dwarfing Pyrodwarf Rootstock

Abdollahi!*, H. and Mohamdi Gramaroudi2, M.
Abstract

Pear seedlings are the most predominant rootstocks for pear trees in Iran that are vigorous and show diversities. In
addition, the use of semi-dwarfing clonal quince rootstocks is limited due to their susceptibilities to stresses. Based on
these, Pyrodwarf pear rootstock could be considered as a new choice for intensive orchards, therefore, in this research
growth and bearing of four important commercial pear cultivars including Beyrouti, Dargazi, Louise Bonne and
Spadona cultivars were evaluated on this rootstock from 2012-2014. The orchard was established with 333 trees/hec
and modified leader training form. The highest diametric growth of rootstocks, trunk diameters, tree heights, number of
lateral shoots and annual growths were observed in the Spadona, Dargazi and Louise Bonne cultivars, respectively. All
pear cultivars at the first year demonstrated higher diametric growth and lower height comparing to the standards of
pear trees on the seedling rootstocks. In addition, cultivar Beyrouti with the lowest diameters of the stock and scion, and
reduced 30% of growth was the most dwarf combination. All cultivars bloomed at the second years and had small
quantities of fruit bearing at the subsequent year, but the highest bloom density and rate of spur/trunk surface area were
observed in Dargazi, while the highest spur density along the branches observed in cultivar Beyrouti. According to the
results, Pyrodwarf rootstock with dwarfing effects about 30%, early bloom initiation and bearing in the second and third
years of cultivation could be considered as a promising choice for establishment of semi-dwarfing pear orchards.

Keywords: Dargazi, Spadona, Louise Bonne, Beyrouti
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