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Evaluating Budding Compatibility of Almond and Plum on Some Wild
Species and Interspecific Hybrids of Almond
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Table 1. Mean comparison of vegetative traits of 8 almond seedling rootstocks in two stages (September 2016 and June 2017) before budding.

y i JJ"J}E J)i' e SC)SbL“ Slows L5°)3“-’>L“J9-|‘ CA’>)$ &Lo_.)l w)»)).!as S oolo - Sls
Sl al Leaf Leaf ) . S|
Seedling rootstock length width Laterals Laterals Plant height Tree diameter Dry matter Ash (%)
0,
(cm) (cm) number length (cm) (cm) (mm) (%)
al> al> al> al> al>
Jgl al>5e T e ” pod Ay gl al> s - ” -
Jsl Jsl P9 Jsl pso
First st First Second First Second First Second First Second
1rst stage stage stage stage stage stage stage stage stage
GF677 (plal; x la) 4.46a 0.93b 10.50a 25.12a 65.0a 1027a 897a  1486a  46c 395  30c  2.0c
P. dulcis x P. persica
Qj)‘ 1.17de 0.33d 5.16bc 9.60bc 26.7d 36.8¢ 4.58b 6.41c S54abc 64a 8.8ab 7.3a
P. elaeagnifolia
Gl&‘ ‘alal., X 5 )
: 1.45de 0.39d 8.30ab 12.57b 29.2d 51.0cde 5.55b  9.18abc 54abc 41b 8.8ab  4.4bc
P. dulcis x P. elaeagnifolia
‘S%S‘Du" x o3l 1.67d 0.64c 11.83a 14.67b 428c  542cd 7.66a 10.88abc 58ab 53ab 7.9b 6.3ab
P. scoparia x P. elaeagnifolia
25l 1.21de 0.31d 1.33¢ 4.10¢ 237d  393de  443b 13.13ab  49bc  47b  7.3b  S5.4ab
P. scoparia
CJS 'Q‘QL“ 3.53b 1.14a 4.00cd 15.18b 39.9¢ 66.6¢ 7.66a 10.96abc 53abc 48ab 3.2¢ 4.3bc
P. dulcis var. amara
Qj)‘ x ‘SLQ" 'Q‘QL" 2.69¢ 0.81bc 8.50ab 15.98b 56.8b 85.7b 7.83a 12.9ab 60a 44b 3.3¢c 4.8ab
P. elaeagnifolia x P. dulcis
Qj)‘ X ‘S%S‘Du" 1.38de 0.41d 4.43cd 9.55bc 309d 42.2de 4.93b 8.17bc 51abc 54ab 10.9a 7.2a

P. elaeagnifolia x P. scoparia

tMeans followed by different letters in columns are significantly different at 5% level using Duncan's test.
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Table 2. Mean comparison of interaction and main effects of rootstocks and scions on percent primary and final
budding success.

(olo ) ads! G,I,.f KW

(obo ) 2les o) o5 2oy
Primary budding success (July) ) e ol o)

Final budding success (October) (%)

(%)
Slesls ay O Sy LS T Saigy FOU S
Seedling rootstock Plum scion Ashcrilg:lld Plum scion Aslirilggd
GF6T7 (ploky x sle) 22.06e 66.43¢ 14.66f 36.60¢
P. dulcis x P. persica
o3 91.90ab 83.66b 79.33a 73.36ab
P. elaeagnifolia
whel el o5l 71.16d 60.40¢ 35.10e 46.03d
P. dulcis x P. elaeagnifolia
@Sl o) 83.40c 87.30b 71.50bc 78.43a
P. scoparia x P. elaeagnifolia
el 75.40d 65.06¢ 54.83d 56.30c
P. scoparia
& el 95.66a 88.43b 82.50a 80.46a
P. dulcis var. amara
O3l ol ety 90.50ab 96.90a 76.40ab 77.73a
P. elaeagnifolia x P. dulcis
O3l 2T el 91.23ab 96.83a 67.90c 61.50bc

P. elaeagnifolia X P. scoparia

TFor each scion cultivar, means of rootstocks followed by the same letter are not significantly different at P <
0.05, according to Duncan’s multiple range test.

Syl sme gl shls (Sls glasals aiz 5031 70 Jlim! mhaw 10 alie sladd > b slaal 4 by e slanSle «Saigy o3, o of
8 (V) wilioe byl GYL Coity o) )08 il plol x glo 45590 w6505, 54 b ey Slo o 2

ey (gaimdgm o ol o5 Gble § cins S jo sz, &l alob pizen g plol x glo 45,50 4l YL o,
a5 S laal pl YL b, &,08 sl laioe YU cuiS 1515 5 oligS L0 4 o500 6 ladl o bl wyl
Logle i (sla5s5 o sloaS 50 51 b axiwn 50 o g0l slaasl o3l sla le ;o o) opl 5l cala)] b
S Wgn g, s mSojlul ulul  (F) aled (Byme o510 gl olx) gz 1) (SauSolisS sl b oloasly
S lsl x 51 loeS 15 51 5 5 smsTebl 4y (53, il (SaASLE 5 0 Sia ho w08 o s il (a5
5o oolaiwl b g e (5500 50000 lp (S Glrosle ol (FauSolisS il Kby a5 (¥ Jgaz) ob osslice

7Ty


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.4.13.3
https://journal-irshs.ir/article-1-369-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1399.21.4.13.3 ]

ohlKer 5 e o

Oyge LSl cnl 59, 0 SYsb loadllas sl i plaebl ln wiz e wilioe b oliie slaael
ol 00l 5,155 55 (V0) o 9 (V) LT (YY) plol jo Swign cwliscou, g od) p ol oyl 8

SFS i S e phl 4 Cond oIl GaSwisy a5 ol (lis S gy JS S ghe & byrye laazs (o)
) (e oo FYIV) ke 03 5aS 5 b5 lob a3, 1y (e sl P00 S 5 s s ol il
ko 4535 4l 53, (eapn in s VEFIE) 5 e i ol Sty 3 Ll ls s gl 5la 4555 4 55,
Wl Sl (LS 30 I haw ol saslive ol plol x (5,1 45555 4l (59 (@20 el OVIT) jlade 0 2aS 5 ploly
S oy 5l Sl peiits pé jsbay aily )1 55 (i S e el Ses8 (Lo Lol icenl o8 5 i
a5 Coal oud G155 55 59500 555 BB 53 (VA wms a3 3l 5 ol Galie (slaphal o W amgn S o8
§ 65 S IS (1) s G5 e g e |y asd tige S ol 5 s i b g5
(F) )l oS s il sl 5 Sas 515 el ool alex 5l g lalS 4 il Lla)Sg5ks
Shgn S Sigler id s S 329
Sigiig)ls g Judg k5

x 03 45590 wb 4 bape J35) S lie (n e SWgn g9 90 pa 50 a5 ls (LaS Jdg)lS (o) slaazess
Sigey 3 L sy osalin &5 ol 6y 5 (0,5 1 07 e FIA) blS oline e ploly Sty 15 1 255l
b s lssine ST 4l (ol i ol Sl ¢ 5k 4555 4 Lgpyn (0,5 51,5 e VIAT) by 5 fion i 5l
SXge 50 ()5 32 p S oo VPR 0dei )5 (e (p i (F Jgoz) Clllad gSalol x ()] 45590 2y by ple
0,5 o VYY) w5515 e ooty s Loty s by (5 sime S Lol e sanlice &l ploly sl (s, b
DU 255 plol x 13,1 45,95 5 25T plol Fl plols (slaasly b a5 05 plol x gl 45550 4l (55, oI Sy 50 (25 5
(F Jsaz) ols las gyl sime

iz oLl 5 a8 il 1) osd Wigm LS Jn S5 5 2b) (eizes 5 NS Il ey wls e Al
@lerdsd Sys0e 9 JB9lS Ol 28U cage il e il la s (V) was IR ) 65958 Slapaie
el Wigey 65 3als o ol Lt by s TY) obs ogags Wises b lsiss |y Wil oyl ol cids (PSIN) T iianpuosis
0 35959 8 cSlo b las e slag) Geizes g Sgdioe uwyid b i e slag plo (Rl g iayid Uls GhelS
A5 i po (B> S g W)l jea> adeOLS slad lagntyp )0 laadels)l5 Wb Rl BB Hsba
Wgd oo o3l Gl JSGol; o oSl GalS cel g W i5e 5 99,15 5l plojiuens ;0 5wl 1) cabldl gulas]
0%

U (SapronS 4l (oo Jood Jodo 4y a5 el oals (155 5 5t GFOTT )y 5o 5L Jd)ls” ()l5ee
oolial sl 03, 95 (6l 4y Hlsiear ploly x slo Calisee (glaaS 90 5l Koo (dagly jo 4l (10) il (ol eSS
Se Olyer Jedg)IS Jlade (IS joboas (FA) 023,55 oaalive J35)S (e S5 5 (553 sme OB laesly o o5 0
D55 oo )8 axg 0590 olS Su3glen b Cumdg (Sb5,l sl 0)lgen aibe jlws JLne

Saigm 95 90 ;0 ;0 .ais odslive Sy aid e 5 Gliss gloal )...ab Sl gl s BB ploly Saign o
@ by (25 2 S Shee 0) Sy il Glime (nyiin plol gy 0 09 &l plol 4l 4 bgje w3 il o ey
x 25 elol 4555 5 5yl x ool ploly a5 150 ploly x sl 4S50 anile laal b1, ol e ST a5 sy asS el
Lol glaady Jol> (atalis 5 550 925558 SolS) 6 k3l Glaclnmss (F Joaz) ol ol o3))
2 bOhueg S @58 50 s sbml b bal wsd e oslitul olS )3 ATP 5 550 adgs Cq o5 Conl (g3mgid
(Y9) Wil 5l 1) olS cilisee sloidu goi g o, il oo olS alides (slaplas]

Yy


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.4.13.3
https://journal-irshs.ir/article-1-369-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1399.21.4.13.3 ]

v 3 5 plob Az Ul (a0

g plol loSigy (tag, S Shy 2 SWsm 5 4l GiiSeny Sl 5:Sls dnylio Y Jgoor
Table 3. Mean comparison of interaction effect of rootstocks and scions on vegetative traits of almond and plum

scions.
- . 3 asLo olass _
. , SRl ek sl b ' U5 Sy el
) Sl 4l Tree Tree e Total lcaf
. . . . Node Internode otal lea
Cultivar Seedling rootstock height diameter Laterals )
number  length (cm) area (cm”®)
(cm) (mm) number
GE6TT (sl 5la) 70.53a 7.6a 653a 1.0ab 9.52 146.4a
P. dulcis x P. persica
03) 49.03abc 5.4ab 49.0abc 1.0ab 2.0cd 91.8cd
P. elaeagnifolia
ol ooy x e
P. dulcis x P. 35.33bc 4.1ab 41.0bc 0.8bc 3.7bcd 52.2e
elaeagnifolia
ob alsb SRSl X 03]
P. scoparia x P. 50.83abc 5.6ab 55.7ab 0.8bc 6.7abc 102.0bc
Jsb .
; elaeagnifolia
Non Pareil
almond Sphl 26.67c 2.8b 35.0c 0.7¢c 0.0e 62.2de
P. scoparia
&b el 58.87ab 6.6a 54.3abc 1.0ab 7.3ab 126.8ab
P. dulcis var. amara
3% slal el
P. elaeagnifolia  P. 73.77a 7.8a 60.7ab 1.1a 8.3ab 145.0a
dulcis
51X easSelol
P. elaeagnifolia * P. 50.33abc 4.6ab 48.7abc 0.9abc 11.0a 91.8cd
scoparia
GF6TT (plol, * sle) 58.33ab 6.0ab 49 5bed 1.1ab 3.0a 62.2¢
P. dulcis x P. persica
03) 32.27bc 3.5bed 34.4de 0.8bc 0.0b 79.8de
P. elaeagnifolia
el plol < 5]
P. dulcis x P. 30.00bc 3.2cd 39.0cd 0.7¢ 0.0b 126.8cd
elaeagnifolia
A5k * 5,
bl el P. scoparia x P. 69.50a 5.9ab 53.0abc 1.2a 2.7ab 232.0b
elaeagnifolia
Shablon S5 alsL
plum PP e 18.00¢ 2.3e 21.7e 0.7¢ 0.3b 145.0c
P. scoparia
&b plt 62.20a 56ab  48.3bed 1.1ab 3.7a 300.0a
P. dulcis var. amara
3% slal gl
P. elacagnifolia x P. 75.07a 6.6a 58.7ab 1.1ab 2.3ab 91.8cde
dulcis
TERSCANS
P. elaeagnifolia  P. 83.83a 8.1a 66.3a 1.1ab 3.0a 249.8ab
scoparia

fFor each scion cultivar, means of rootstocks followed by the same letter are not significantly different at P <

0.05, according to Duncan’s multiple range test.
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Table 4. Mean comparison of interaction effect of rootstocks and scions on biochemical composition of almond

and plum scions.

: 5 Sis eobe
5 Chf#Sﬁh LS s e Pfl}d Dry &
) Sl 4l 01r10p Y Caroten Sugar Starch Tno Matt};r Ash
Cultivar Seedling rootstock r oid(mg (mgg' (mgg i o
(mgg o F.W) DW) 'D.W) (mgg Content (%)
F.W) : : ' DW) (%)
GFO77 (gL, x 5la) 2.14ab 1.25a 986a  12b  3.8a 37a 6.4
P. dulcis x P. persica
03 1.26ab 0.85a 91.4a 2.3ab 1.7b 37a 5.9a
P. elaeagnifolia
el ol 03] 1.15ab 0.83a 121.0a  22ab  3.6a 35a 6.6a
. P. dulcis x P. elaeagnifolia
uL .ebb. K
2l X 03
Job P. scoparia * P. 0.84b 0.71a 81.0a  32ab  1.5b 33a 7.6a
Non elaeagnifolia
Pareil oSell 1.40ab 0.95a 10642 5.0a 1.6b 33a 6.7a
almond P. scoparia
&b et 3.8a 1.69a  1243a  15ab  0.9b 34a 8.1a
P. dulcis var. amara
o3l el el 1.86ab 1.12a 657a  122b  3.4a 34a 53a
P. elaeagnifolia x P. dulcis
05X psSebl
P. clacagnifolia % P. 1.64ab 0.99a 11452 13b  1.2b 3la 6.5
scoparia
GFE77 (gL, x 5la) 2.83a 1224 1177a  3.0ab  Llc  27ab  46b
P. dulcis x P. persica
03 1.70abc 1.07ab 76.2b 0.6¢ 1.9bc 32ab 4.5b
P. elaeagnifolia
cstal ol 5] 1.48abcd 0.92ab 120a 4.1a 0.9¢ 23b 10.6a
P. dulcis x P. elaeagnifolia
9” Ls‘z’;fbtf x Qj)‘
S P. scoparia * P. 1.05d 0.85b 675b  1.7bc  6.7a 33ab  9.2ab
Ooble elaeagnifolia
Shablon oSell 1.12¢d 0.80b 1337a  1.lc  2.8bc 35a 8.4ab
Plum P. scoparia
&b et 1.42abe 086b  137.7a  1.7bc  3.3b 34a  6.5ab
P. dulcis var. amara
ol el el 1.69abc 1.02ab 56.1b  13bc  1.5bc 36a 6.9ab
P. elaeagnifolia x P. dulcis
O5lx spsSebl
P. elaeagnifolia x P. 1.79ab 1.07ab 125.7a 0.9¢c 1.4bc 35a 9.2ab
scoparia

fFor each scion cultivar, means of rootstocks followed by the same letter are not significantly different at P <
0.05, according to Duncan’s multiple range test.
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Table 5. Mean comparison of interaction effect of rootstock and scion on leaf nutrient element content of almond
and plum scions.

o Sledls b - ] i <
Culti)var Seedling rootstock o el o*! S -
P (%) K (%) Fe (mg/kg) Zn (mg/kg) Mn (mg/kg)
GFOTT (pl3h  5la) 0.113a  2.50a 132abe 33c 143a
P. dulcis x P. persica
ol 03 ol 0.112a 2.00ab 173a 48ab 123ab
L)J)L ul) ﬁ‘»)'a . elaeagnifo lll
Non Pareil ol pbosl 0.112a  225a 106¢ 39abc 102abe
P. dulcis x P. elaeagnifolia
almond SSelslx 13
PP 00) 0.114a 1.53b 123abc 52a 73c
P. scoparia x P. elaeagnifolia
Cdan 0.112  2.08ab 109be 35bc 84bc
P. scoparia
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&b ebl 0.115a 2.48a 168ab 35bc 91be
P. dulcis var. amara
o3 ol plols 0.111a  2.62a 136abc 38abe 101abe
P. elaeagnifolia x P. dulcis
S 0.115a  2.22ab 118abc 40abc 108abc
P. elaeagnifolia x P. scoparia
GFOT7 (ploL, x 5la) 0.113a  2.71b 92¢ 3¢ 175a
P. dulcis x P. persica
o 0.115a  3.02ab 128a 37bc 88bed
P. elaeagnifolia
ool el o5l 0.116a  2.55b 102bc 39bc 95bed
P. dulcis x P. elaeagnifolia
oshls 5l @Bl X 03 0.1152  3.62a 123ab 58a 72¢d
P. scoparia x P. elaeagnifolia
Shablon b
plum Cldes 0.111a  2.97ab 128a 32¢ 62d
P. scoparia
&b et 0.113a  2.50b 135a 30¢ 74cd
P. dulcis var. amara
O3 ol gl 0.115a  2.72b 122ab 39b¢ 98bc
P. elaeagnifolia x P. dulcis
OB asSeldl 0.111a  3.09ab 134a 44b 108b

P. elaeagnifolia x P. scoparia

fFor each Scion cultivar, means of rootstocks followed by the same letter are not significantly different at P <
0.05, according to Duncan’s multiple range test
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Evaluating Budding Compatibility of Almond and Plum on Some Wild
Species and Interspecific Hybrids of Almond

N. Malekhoseini, A. Gharaghani”, S. Eshghi and Z. Omidifard’

For successful establishment of an almond orchard, the choice of an appropriate rootstock
has a great importance. Recently, wild almond species have been highly regarded because of
high genetic diversity, resistance to biotic and abiotic stresses as well as the ability to produce
inter and intra specific hybrids. This research was carried out to investigate the graft
compatibility and also the interaction of different rootstock-scion combinations including two
‘Non Pareil” almond and ’Shablon’ plum as scion and nine different seedling rootstocks

including domesticated and wild almond species as well as some of their inter specific
hybrids, during two consecutive years (2016-2017). Measurement of vegetative growth
parameters in two stages before budding showed that peach x almond hybrid rootstock had
the highest growth rate. The highest and the lowest percentages of final budding success in
both plum and almond scions were observed in bitter almond seedling rootstock (82.50 and
80.46%, respectively for plum and almond scion). This is the lowest rate of budding success
in both scion cultivars were recorded in hybrid seedling rootstocks of
peach x almond hybrid (14.66 and 36.60%, respectively for plum and almond scion).
Considering the growth indices of scion cultivars after budding, P. dulcis x P. elacagnifolia
hybrid rootstocks and P. scoparia were the rootstocks having the highest and the lowest plant
height and trunk diameters. The maximum and minimum amount of total chlorophyll were
measured in peach x almond and P. elaeagnifolia x P. scoparia hybrid rootstocks,
respectively. The absorption of all of measured elements (potassium, zinc, iron, and
manganese), except phosphorus, were significantly affected by rootstocks. In general,
investigated rootstocks especially hybrids had good compatibility with both plums and
almonds. Due to the diversity of growth and physiological traits as well as the different ability
to absorb nutrients, hybrid rootstocks can be considered as the potential rootstocks for almond
and plum in different climatic and soil conditions.

Keywords: Almond, Wild Species, Inter-Specific Hybrids, Rootstock, Scion.
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