Iranian Society for

Horticultural Science
ol Silel pele Cpanil

OF-VAY L VY sloaman ) o)leds YT al> )l pl Slel 58 g pole ale
g% llde

(Pyrus (il U5 pB )1 (5 30 30 SWignt 3 4l 55 il oy ¢
(Pyrus communis L.) ' 3lg 51 ¢ serotina Rehd)

Investigation of Scion and Rootstock Incompatibility in Some Asian
(Pyrus serotina Rehd) and European (Pyrus communis L.) Pears

Yablocs oy fan 9 Sl wbE (sgwgo o> o
oS>

- A4

sybear cnlple 058 oo 18 il S3U cou(gialy 5 stag) o8 bl e sla Shs ) ol (D Ol o
ol a8 5o (P. serotina Rehd.) L.t o (P. communis L.) obg,l oM o laibsl § g slagl ol

5 Ol o8l Lulyd 5o plewl (5 B (ol Cgllas il 4 aliiws slialy jo 0l 65k el celie 4l
69, ATAT-20 laJlo (b jo (aagh (@5 50 Wan L el 5 Shign 9 Al iSor (o) iz
Jsl ,551 a5 Bolas LolS' slaSsl 5l B po Jo 95l 00 @ GhaleT il 2l 5 >k (saise alls Jloz L0
wb 4 (Crataegus atrosanguinea) <diyl; Jlgls ab Ma" Jlgls ab (obsyl o Jsls slaal Juls
@bl (D 08, S g g ieliliy 5 Sagieysr Jold ooyl (D o, g0 Jolis pgo ;iS5 A uidsS oug,
68l g W Jore rmly 9 Vb 5o walld ged gy (Job ol (i (g sladle (b yo b ploxl g 'KS'10
Sl Sigey Jsb o, 5l ol @l 855 15 (o) 3,50 «Sise 5 arly il laiiSen ;o ailionl lo)lss
o Ol omyp 3l ol @l mizmen 39 SIJG AL 5 (5 Jlils 5, pB)) sk 25 5SS
KS'10 5§ S 0,3 plB)l b " g A LideS lasly (iiSom 0 1) W (6,550l g Joo oy 9 YL o alis
g oas cnS ld 1 b S5 al JolS (6,50l ,SLas 55 oot sl oIl oy 08 0B
gy 6,5 6 iy (S ¥igy 5wl 1S gy 6,55LL 1 gualS loojly
EVR VT

Do plez 0o 1) adgs pom a5 19501 5 o ) G i slaoges Gl )0 a5 Sl Gl 53 otee 090 So (D
Sl 5 M S g maw ATAA Jlo o SLel SV same sl s3slaS sl Sl adk el elul Ly () ol
0315 51,319 63, 45 sl 55 D adg s 51 Gl g6 ax STl e o5 Yo OYF . adgs US olpee b L VAT
15.00) sl o] 3l by conslio Al Sl Sls)l 5 o] D o llisl gl Slasl shitads (A) Con
U ot g e ae Gl i g SBT dagg s 4 Canglin e ¢ 23 jolie chile aile JSlao (D c5 o
5 S g s ool (M (Jdlo b (29,500 slaarly 5 "Ta" Jils il 5l Ysane (DS ly (YY) 0,5 8 4l
oals asrive (VT WY) Cnl sxgn (6,5 5Ll cogre iz 50 10 0uls ol slaasly 5l oolaiul jo vgz g0 OISiL g &ilge

AAERVAR A RO CTe AR AV AL PP T F|
5 pole 09,5 Loliwl ()lyes (it Cany olKails (g5,5liS 0uSiils ( Sl pole 09,8 sl al)l pwlid IS pion (gemiils o Sy -Y
.@rzani_k@modares.ac.ir) : g xS Cony «Jgtms 0dins g #

Cydonia oblonga L. -¥


mailto:arzani_k@modares.ac.ir

OBt g (sgwge

Sy Al 0 ks waz AT slewis] paits wdg g sl ks og o 4 ceul (Sae gigy )Ll o ol
(F) 9o o 28l 1) SWign ciug, &b, Wam 6,55l Yseno (VA Wl S92 5 4 Wgm Jove ;0 sogesls sloasl
alivss (pl (V) 098 o0 Ll oo s Colgs 4o 9 SOl slaasgl slud el wigm Jomo YL o arwlis oS yuired
Gl @$Dle (g5, a5 Sllllae ;o (V) 05l &3 )0 IS gy, oy (el azeilye g ady) 00, (el cels wlg oo
Ko lsie 4 Wigms e 6Vl o alulis gazs wiul ond ol OE Ei 0 4 gy il Jlasl poe aile wises g 4l
V) ladaed 598 by, pazes Folite slagts; 5l s sladle )3 (0T 0) cunl ol (5155 (6, 55Lub @3dle |
Sl gy (ot sl O3 Q) b5 adss 65801 5 (V+) (aaliginl sl 2 «(F) Soiglgimn Slalllas ((1F
OF) ceol Wgm 5 b 6,850l oyt Gl 0ol colaul slo g, 51 (S dopalign! (owy el onls el
OF) Cel BL3 | 0 "a" sloaly 5, (D5 6, 55ko b ol jsbo 4y A g3 &y poasge Jlgs a5 Cesl ool ()L b stglos]

S o3, W5 T b b (M Bl (S e L i sshiteds ey 50 ((10) Gl Ken 5 55 cpm
e Ol 9 Vb 50 bt oz g (cmlignl lasl (ow) 4 g 930, odlitul g 0 00) Wigm A widsS b sy,
[y A QL) 655,50 08, ;0 B wil og cans a5 ols (lis ol g o0l oy 0 B g A wil g0 (g ol jo oSl Wisw
IS A i s b Sl slo gy 551 45 (530 05, ol il b o1 (6,551l atzms i (o ol
08 95 orl inlnle g Oygo (reed 4 1 ogreold 18 ires 35 HeSde Wb 50 3 G g )l d ools anSis
s 5 o 51 5a Ll 9 o i o5 0 e gy ol 5 ok osls Larsii A i il b S3LS
gzaoll aile (OIS By aS 0l ()15 g (o winlis @ead eizmen 393 iRgR )0 AL W 5wl 5L
sl gazs ghyls caiad ools (st 5Ll A GuidsS b b Soidlsdiee slagw,n 0 45 Syell g (B 350
b ke o 5o 1 iheSTy lamlisnl Sl ohlSen 5 oI55 Geizman (00) Wiog wisny S YL 0 3k
sl g5, il slo iy @l WS oy QA § BA29 & slaasly (55, 69,0050 5 il o8l sisey ()55l
A5 oaalie B g A wil g0 5l S cdijl 18, jo Ll s sg2g laasly 9 (60 oo ,50 o8, ;0 A wiliaS ol LS B g A
5 Sk el Gregsy cnl jo cnlply i eaps eal 51 S me j0 oS caline go)lrey 0, 0 B wil Grizes
OF) wad Go)l55 " b b5k 5 550l o8l lsieds o5 4 (59 le 50

05 99 g Jowe 9 Hmly Y o 1) Jolme slaljoung 7 g atwlis mezd Gliee o)) Son g Olmasted 2w, 5o
by cale o5 ol s Ll gl o) (quy (W 2) SIS 5 (LsSL) O Y5 il 90 g5, 1y 3mY 5 sealy LS
Y g e VL 3 sl s 3 5 SIS el 5 3 Ll oy s L 4l 35,8 iy e 3
Wy Joo ol 9 0 V5S Wse doe 5 Vb 5o Lboliaeeg S med 55 il st Sl Al 45 WS sl lag)T s
(V) oyl cds

oetlsi] sl 550 adlian 5 S e ol 5 VU 55 sl i 3 oolitd ISl i chtn L gy o
28,5 plowl ilizes slaasl (55; (5 P8yl Swisn 5 Al slaiiSen 50 Wsn )L s 85 (aris o

Wiy g 319

3 OV il Jsbo 5 ol e TY dlaie )3 gy e ot oSl (55,558 suSails 5 ieles] o
AVAY-20 slaglo (b o bys gl ) e MR- gyl g Jlod a0 FY g a0 YO olLSa (50 (5,0 aids A
OSSlee g 0392 Jloo 50 e s YV B Ve e ddlate (ol )0 (S0jk (Sl w0l plonil (gign dlle ez 1S58 59,
SN Gl Sl (egh cpl o cwl ol F cile a0 VY g YV Cud g 4w, Jad (bjo lge sles S g anin

95 Jols (O 03, 4w LA uidsS ciug) auly o "SI Jledls aly e Jledls by (abg)l o Jlsls 4l Jols
Wy Wgmy Sl eslanal b KS™10 pb 4y ol (DE 03, G g " Sugioygr 5 T medignjalilis slopl b obs)l 5,15 o8,

Chip Budding -f Beurre Bosc -+ Williams Douches (Pitmaston Duchess) -y Crataegus atrosanguinea -\

\A



e P 0 Siligy g b 5L )

2 Fe o 9 S sy G alold g ond cunS o) B gy, SRS l e gile Froaloll b bl ot W osx
" laal bS5l o3, olyieds Sagioyer o8, 5l 5 B 5le 03, latear udgotellg o3, 5l uizren ab b S L
(YY) o eolaul
SNigay duy (piileo

5 ek Jbo 50 Gred) by Juad slesl Jols Cogi g9 50 g oo 5l 00,5 ad) S Jsb 5 Jlob el
b 653l il o 5 (VTR0 5 VYA Jlos o) oy

sy Sl 51 iz S 51 (5 n sl s 1) gy e (el 5 Y 5 A5l qand e el 51
Aoy Ve snS gl g Jie 6o o aiwlis zlminl gl g 00l 03 b Ol H0 diges (s Al (5 S Aiged (je 5 9>
A2 85 30 190 Sl VY 0 d4aBo VO Sk A e 50D o0ld 18 01T il az o Ve e les po cele S v @
JLy olo0 + Gy pely Gy /eF + @ s a0 YY) g Jole L g, ojlas Lol e yile
(YD) 0 ooliiasl ol #Y+ zgn Jsbo 10 yiogidy yiSoomsl 3l il oyl5me cymnd (gl i brglis (S, 15
wsl5951

Ol 5 Yl syl ¥ el ) Saise 5 aly Cossy g oanly a¥ glacdl I pleaised salisnl slaiw,y Gl
o8) oo 8,5 2l 5l g lake L 0l (5,005 mle il 5o islejT plal ylej B ladiges o 428 8 (Qgm e
ol = Vg oo T+ el Vo s 00 0l oy Vo s 1)) gl il 3l 5| 2l s <15 55 (o8
220 5z gEDTA Yoo Lo o codlgu olio maw j¥50 (o VY oSaly)lS 55 (60 ol Vg0 (Lo 17 oS 5S00]
L g ol 3 silo a0 )lez slod j0 aado Ve Soe 4y o g 0l A5, (Wl 025 YO PH o aS PVP aze— 3
00 Ao Ve S 4y 5080 i8Il Caled jo ol oolasiul 5989 i8N plnil sl 225y male o s yiles aiiBs  j50 50V T
Sl O OV ol bl el o T j0 el aw Sl j0 g el e Yo j0 4o YouFfe e ool Lo V-
A oolaiwl (YY) o, g Sisecioglu b, 5 J5 (w35,
ools bl 9Ty

loarly abre gl 285 el olai LS jsbay slaSsh wly » JysSh (alesl CJBys tagsy ol
9 (LSD) (5 ls cire gles J8lam g0l 5l by Kilo dunslia 1y 5 AT a3 SAS 13816 5 5l oy Siles duslie 5 5 L]
A oolaiwl /0D (g5l pxe mlan

Shgn dby Gilse
o 03,5 0y Sigss Jsb 45 ol Hlis (VA0 5 VYAF) lgie Jlu 90 10 Suism by 5,505l 5l Lol ol
a0l oaslice IS Jlsls 4l L plE)l iiSen 10 Swigy Job o) 00 3V a4 ggo0 4y 090 colaiul 0,50 a2l )»L»
V4 5 158 ) K10 08 5 (ol 120 5 VOV udigozallyy oI5 ol 45 Suige 0, olie 45 &g ol
() JS2) Wogs 6,lo st WS (Il o 4 S (g 02 (o BLAVY VFF) Stwguosn 08, 5 yidn (ol
o) O ol 5l o s KS10 el (O 51 jad,n pudbgaielly o8, &5 9oS by (V) oLKes 5 (2o,
Ady Oliee (rpohe A iS5 M Al (5 Jledls Sl am g Lul, S po e mli b oS il ol Sagie s
Olee O25pS 09 Pt (sig) w5y bbby 08, b (iiSen 5o il 99 2 50 4T Wo S Wl Swigy @ ) (cius)

Sssiorge w5 b 8" Al S5 53 e 5 (el PV 5 1) KS 10 08, b Sl sl oS5 5 o Sige
() JS5) ad samlie (e il V1Y 5 0%) KS'10 5 (e le 43 5 V)

Least Significant Difference -\

Yo



Ohles 5 (spugo

250 - El First year

B8 Second
o year

Scion lenght(cm)

Fig. 1. The means of scion growth length in the 2015 and 2016 growing seasons. Means followed by the same
letters are not significantly different at a 5% probability level using the LSD test.
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Tablel. The amount of starch in the above and bottom of the graft union in terms of percentage of fresh weight
in the 2015 growing season.

Sdige g b Sen Wgn Joe ol Ngny Joo VL Hgey YL 50 s gozd
Scion and rootstock Bottom of the Top of the graft Starch accumulation
interaction graft union at the top of the graft
union
oy el g/ W sl 0.039% 0.044bcde 0.0005

Williams Duchess on
Pear seedling

KS10/ M5 Jleils 0.028¢ 0.060°cd 0.032
KSjo 0n Pear seedling
Sy 0,9 [ Jlgsls 0.043° 0.025¢ 0
Beurre Bosc on Pear
seedling
90 3ol o/ SIS Jleslo 0/073° 0.0942 0.021

Williams Duchess on
Hawthorn seedling

KS10/sI11 Jlsls 0.076° 0.073%® 0
KSi00n Hawthorn
seedling
Svgs 0,5/ ST Jlggls 0.099? 0.101@ 0.002

Beurre Bosc on
Hawthorn seedling

g saleliglas Jlgils 0.030 0.028¢ 0

Williams Duchess on
Quince seedling

KS1o/a Jils 0.025¢ 0.032¢% 0.007
KSi0 on Quince seedling
Seogs 0,90 14 Jladls 0.0254 0.025° 0
Beurre Bosc on Quince
seedling
oy oliyg IA iseS 0.072° 0.069%°¢ 0
Williams Duchess on
Quince A
KS10/A i35 0.024¢ 0.037¢d 0.013
KSio0n Quince A
Sy 0,00 A LuiSsS 0.043¢ 0.046°cde 0.003

Beurre Bosc on Quince A

Means followed by the same letters in each column are not significantly different at a 5% probability level using
the LSD test.
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Table 2. The amount of starch content in the above and bottom of the graft union in terms of percentage of fresh
weight in the 2016 growing season.

SNg 5 aly Sen Nowy Joee by Wgey Jo VL Nowy Vb 5o alis pend
Scion and rootstock Bottom of the Top of the graft Starch accumulation
interaction graft union at the top of the graft

union

s polaligl M Jleils 0.039 0.044bcde 0.036

Williams Duchess on Pear
seedling
KS10/ 55 Jledls 0.028 0.0600c 0
KS1o00n Pear seedling
Svss 05/ DI Jladls 0.043° 0.025¢ 0.026
Beurre Bosc on Pear
seedling
g el o/ SIS sl 0/073° 0.0942 0

Williams Duchess on
Hawthorn seedling

KS10/ U315 Jlesls 0.076° 0.073% 0.014
KS10 on Hawthorn seedling
Sy 0,5 S5 Jlols 0.0992 0.101® 0
Beurre Bosc on Hawthorn
seedling
g Jeblig/ar Jleils 0.030« 0.028# 0.01

Williams Duchess on
Quince seedling

KS10/4 Jkdls 0.025¢ 0.032d 0.012
KS10 on Quince seedling
Sy 0,9 Jas Jledlo 0.025¢ 0.025¢ 0.014
Beurre Bosc on Quince
seedling
ings yollsg 1A uiiSsS 0.072° 0.0692bc 0.021
Williams Duchess on
Quince A
KS10/A isss 0.024¢ 0.037cde 0.0005
KS100n Quince A
Ssgs 0590 A LuideS 0.043¢° 0.04gbcde 0.019

Beurre Bosc on Quince A

Means followed by the same letters in each column are not significantly different at a 5% probability level using
the LSD test.
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Table 3. Isozyme peroxidase bands in the studied scions and rootstocks.
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Scion andsr;;tét;)ck intel:action Isozyme peroxidase bands
Band A Band B
u....'l';so ,aL..Lj/@‘)lf JLQJ‘.) -/- +/+
Williams Duchess on Pear seedling
KSlO/Gf)@ JLQJL) _/_ +/+
KSio0n Pear seedling
S 09 /(@M Jlailo -/- +/+
Beurre Bosc on Pear seedling
Williams Duchess on Hawthorn seedling B
KS1o/sItl; Jlsls i 4
KS100n Hawthorn seedling B
S 0,5/ U0 Jlesls i 4
Beurre Bosc on Hawthorn seedling B
Williams Duchess on Quince seedling B
KSlo/m. Jlls J+ +/
KS10 on Quince seedling B
Svgs 0,9 140 Jledls i +
Beurre Bosc on Quince seedling B
odigd yalelyg IA uissS -/+ +/_
Williams Duchess on Quince A
KSi/A odsS J+ +/_
KSi00n Quince A
Sergz 05! A oSsS -+ + /

Beurre Bosc on Quince A
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Research article

Investigation of Scion and Rootstock Incompatibility in Some Asian
(Pyrus serotina Rehd) and European (Pyrus communis L.) Pears

M. H. Mousavi, K. Arzani* and M. Rahmati?

In pear trees, most of the features concerning vegetative and reproductive growth are
affected by rootstock, so to establish modern and standard orchards for European pear (P.
communis L.) and Asian pear (P. serotina Rehd.) in the country, the selection of suitable
rootstock is important. To achieve desirable rootstock for Asian pear cultivars in lranian
climate conditions and also investigate rootstock and scion interaction and graft
incompatibility mechanism in pear, the current research was designed and performed on
grafted four-year-old trees during the 2014-2016 growth seasons. The factorial experiment in a
randomized complete block design with the first factor including pear rootstocks including
European pear seedling rootstock, quince (Cydonia oblonga L.) seedling rootstock, hawthorn
(Crataegus atrosanguinea) seedling rootstock and clonal rootstock of ‘Quince A’ and the
second factor consisted of two European pear cultivars including ‘Beurre Bosc’ and ‘Williams
Duchess’ and one Asian pear cultivar ‘KS10’ were used. Also, the scion growth length and
starch accumulation were investigated at the top and bottom of the graft union and isozyme
patterns in different interactions were analyzed between rootstock and scion. The results of
scion growth length indicated the highest and lowest growth of scion in the pear seedling
rootstock and hawthorn rootstock, respectively. Also, the starch accumulation amount at the
top and bottom of the graft union confirmed the graft incompatibility in the interaction of
‘Quince A’ and quince rootstock with ‘Beurre Bosc’ and ‘KS10’ cultivars. The investigation of
the isozyme pattern indicated complete incompatibility of hawthorn rootstock with the studied
cultivars.

Keywords: Graft incompatibility, Scion/rootstock interaction, pre-screening graft
incompatibility.
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