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Fig. 1. Laef chlorophyll index (SPAD) of the new healthy imported cultivars in regional adaptation
trial and contaminated trees. Same letters were not significantly different, using Duncan’s
multiple range test at P < 0.05. Two right columns show contaminated and the others show
control virus plants.
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Fig. 2. Shoot growth of the new heathy imported cultivars in regional adaptation trial and
contaminated trees. Same letter are not significantly different, using Duncan’s multiple range
test at P < 0.05. Two right columns show contaminated and the others show control virus

plants.
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Table 1. Triennia means of vegetative traits of the imported combinations in regional

adaptation trial.
S cdw im'J‘h S G\Jiﬁ ;‘xl o h Se;; u%; h
Cultivar/Rootstock anopy height Canopy _Trun Leaf lengt Leaf widt
(cm) extension diameter (cm) (cm) (cm)
(cm)

Red Chief /M9 164 at 99b 423 ab 10.14d 4.22c
Gala/Eml9 153 b 90 bc 3.97b 11.68 bc 493 b
Jonagold /M9 171a 132a 485a 1298 a 6.37 a
Golden /MM 106 164 a 79 cd 3.74b 12.46 ab 6.39a
Red chief /IM26 146 bc 84 cd 4,20 ab 9.69 de 381c
Golden /M9 141 c 78d 434 ab 10.60 cd 5.26b
Red d. /M9 141 ¢ 98 b 4.34 ab 8.93e 38lc

Ns, T,TT Non significant and significant at F* <0.05,0 or .01, respectively.
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Fig. 3. Treesyield of the imported combinations in regional adaptation trial and contaminated trees.
Same letters are not significantly different using Duncan’s multiple range tests at P < 0.05.
Two right columns show contaminated and the others show control virus plants.
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BTSS. 2076 | 20558 | 2179 | 1965 | 2116 | 1779 | 17005

SNigw s §
Grafting combination

Fig. 4. Fruits TSS of the imported combinations in regional adaptation trial and contaminated trees.
Same letters are not significantly different using Duncan’s multiple range tests at P < 0.05.
Two right columns show contaminated and the others show control virus plants.
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Table 2. Triennial mean comparisons of fruits qualitative and quantitative traits in different
imported scion-rootstock combinations.
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cul tivar}i?;);)t Sock Fruits = Fruit Titrable
qweight (g) F[‘/JSS firmness (kg cm?) acidity (%)

Red Chief /M9 179a 1.03a 6.71a 0.34b
Gala/EmI9 159 ¢ 1.02a 6.13 abc 0.37b
Jonagold /M9 162 ¢ 092 b 6.25ab 04la
Golden /MM 106 162c 0.90b 6.40 ab 04la
Red chief /M26 171b 1.02a 6.33 ab 0.35b
Golden /M9 150d 0.90b 5.63 bc 0.31c
Red d. /M9 156 cd 1.04a 533c 0.30c

Ns, *, ** Non significant and significant at F* <0.05,0 or .01, respectively.

YV¥


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.2.6.8
https://journal-irshs.ir/article-1-184-fa.html

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

[ DOR: 20.1001.1.16807154.1397.19.2.6.8 ]

Sl B8 pho wdns pli) WS Al s, glagedls b oRaL oday, i
Lol danlie 5 (hjls LS5 5o (o, i slagadls (o Yo € e g b ol plas s ,Se sl
s by blad 6 oS 5 Gl (5 0ke dilaie Llle glaad;) ol sieds Gudnds (a5 Gudals o slaal,
ooy oands 5 oS8y ool lagibesl pleed sala (Bagd Lo sipsa ol Jed LG
S all sladly canlio Kl € pala uisn wb oS ghwlie glacu s Lol a5l
o ¥ W) o gus gu Slae 5 gady glagaald polad cudls seay Jdals la Jlo o cuns Slo,ls suds
1529 slag s3] b i Lag] el «S (0) coils ) SLel dago 51 Shasls AL slassle Guss g
L «wlis Lo (PCR) Polimorphism Chane Reaction  (enzyme-linked immunosorbent assay)
S aasll By« a3 ol Cplplis (VY O ¢) wo K paddie 5eaS JAbs Lo sud Giulydl Al slasals
D b Ladisly gl o s go aBl c5las a5 Gusny JOES OBALS © cund 53086 s, slapeals
(7)ol clillas asnans 5 £0S aae gl i b caw (asla o35 s @ 85ke g 53 (V) Ol
O 48 058 o I8 s (Sasll 5SG 5 Jsere, s S el ola S35 5 (S 50 S alal 5 85l
Gl el s DA 5 Guss JUES B0 @ cand 3080 peala Sl sl QB0 Lo aa (Sh
I el o s 50 pda g, ad, wad GalS 5 Jae (VY) GlKea 5 Chamberlain (i 18 b s
U558 padli (558l Lol wts saaliie S 5555 (B3 () oo 4 STaauls clilbe cs sy (Sasll
o) alles slaaS 3 31 St sl slalas (S ) ke ol ol

280 55 Sl lalse Suo 5 Jsans o Slae (S sLAISS ) Hlaie (malS 5 ad; (ualS 5 e
Sgosbts @il 1alS g (Sasll 586 ) 5 sge SdS Grigas (il (RS sy slagslen
o) & sl 51T 5wl GUA 58 s a5 S seand 5 Jslas ol (slasabe i oo a0 o5

lacl plie 5 Laal il GRalS Co ST sis 5 e 580 b 5Tt LAl 5 JssolS Ghals
1 osse S 5 (oles pab 5 QS 530 s lansl 5 Jolae aala slasale sla,siSL s sud 450
C(YA) Ololea s WaNG ussns JUES 5 sall GBA 8 658 59 (555 (8855 9 -olaee Glall Hlas
Al GBA 50 59 b 58T 5 anel 5 08 IS 05 sl S sSal bl i w0 sae alasd 4S w38 £ 42
S e Barba  Hadidi slasaalie U (magss ool sladasss ouians w5 sosll GBa L0 3 G
S uls glas yals Gia sl slbadaad ujls alllas (VA) @aju o Slae 5 wdiy ooud (2alS 5 e s
€ (sosbt il 8B Hlugae cose € oagme (S 5 AS Gl sl S5 e s sladsle
S o3 sagll QA s gaSlae (S3u9 505 5 oo LhS & Job s wgas Job g 5 Wil (ola S5y
clillae sy slacallad i slasil 5 e (A) LGioIS Koo b Ladaa® Gl oS wiisly (ualS Lage s
s e i aaly oo o Slae mais o w35 sladsle (o saee 3 (S A Sull cpl ol
S 51 ebas baas sagll 5 Gussns JOES s sladle wawlie b uyny S5 Guns sl -(VY)
Oled B (au 558 Gl ) (suabogae wimyu o Slae age (S5 5 5 oulidosie iy, sla S5y
Jemd g0 o0 dLaSs ald o Sl slaad 5 6 Silie Jobo oS5 5o gy sl S5y 5 Wese Gun,
S o olel glaylml ol 31 aaly © lagessms <€ gl 51A) ad GBI VWA 5 WAL oo (o)
OLLS o0 5wl o JUETI Lasilad b 5 oaiSe (slas a5 Lag )l wiile pla b L paub o sm 4 b
oy st oo JoES GalE slaalal 31 ssliiol (YY) Sisde JEe S GAL o @laal 3l 5
anl Lagu s O (o6 slac lud 5l (558

YVo


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.2.6.8
https://journal-irshs.ir/article-1-184-fa.html

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

[ DOR: 20.1001.1.16807154.1397.19.2.6.8 ]

oLKas 5 GLolresu

S5 A

Olereas Hsbas (habie (8 Le slagiuole)l aladl 5 ooy JOES was s slaaS 5 G S )l
S Al slasole il a3les ey OISl 1 sad (Al 5 s s a5 saolkes (b Olsieds Wl
08 Suisn pell mlie lsieds 5 oIS sonle laglh s (RNl G wlyl ladius olset wl s o
e Ladles ol 5l soliieal b $L Slaal 5 sud ol S sladles wase b oyS 8 Il oBus wl g Laal
OIS s S e wan gl Lo ssre iS5 o Slae GEal38) 4 paie o sud S gy o Sasl)
2092 IS e L1 G e T e 55 13 bed age puss Dlen soSes Sledie sladas® Jlsuds Ols
oola glaslas 55 438 S 18 e b YO 3 50 (S sladipa uls L olas gla 5 55plas b s
(YY) Zuile slacisly b oS sl " Gussns ¥ B Y @ ool a8 b 5l JolS; ghas 55l o (A s 5o il 530
Oile o3y culils Lo s 5 gulans 58 555 Ve B (23S 5 e sladles (Slosole S alal o€ Gl s e
Ol alle gl sladions ad $ u s iy oKl PCR (slagiulel oLl 5o .asls 3 saan cilos sab Laaa 1
BB Y] US/JJ.‘T olesd L\ b‘}‘)L:m (5‘).3 )_é.&| ¥ RN BT E Y SNV aalga U._._\Lg.a uIa.ij‘
S 4 Lol (Y0) wilsu gad 432 515 sLaad;y (sl5s Lagy3 sdisala 4 alusl 1T s Plum pox potyvirus (PPV)
0558 58 pa s slapd;; alles gl sladiuas Wl g o JE5Le slass) sl alle Jl Sloly LKAl w0
b o)y G ie S
References T Y
OBOIS s was glaad; (So5sle 5 oduss LA S5 Gmand 5 OB ke 0 ATA0 e (Ll e

dadn £
Aadis YY¥ L, 0laS (B sl 50 . lal s see (A 5o slaad; Gulb) AYAY r ool gla Y

XA(Y) YAN-YPA LS cblia 2 S paalsl byl ot
‘lAA:.tA C\’O‘J.ej ss.‘:.i Q‘)ml %.u é‘_) ‘LA.:L:Q:& \\”°\\” éﬁa—u -_).‘ \5 LS_:L"A-) .J&.C ‘Ls-)‘%'.' GlA ‘9

N (F) DAY—PAN ((Slatloo slags 25 o g5 lranlilag) s s apnad 580 5) g 5aaiad S 528 lKLe e saen 5 50
Sobas Ssos (Sosll ssas puuss AYAY (S Gual e 5 olad gla poded o oS G Al v

YA(Y) Y- A=Y - GlalS cbilia g slan a3e W6 (o (A 50 ,0E. amylovora
LS55 5 (s s e wsse slA S35 5o s sl (Sall 51 AYAY ol gla oo T elaie A

AF(Y) FYVTIY Gl Slels 0538 5 psle oo slagdy (pdn s,
‘U‘Jﬂ‘ 6_}_)\5[.4545 JL@% QJ‘_}J .L;_’,_,JL.'?S CA‘J:\.!JS \V/\Y&_)JJL&S alansl K L;:)f.) 4.AL|_)_\ (L;L&Jj}:g ‘L..u.‘.uj.a 4

Aads YFO

10. Anzlovar SM. Kovacand M. Ravnikar .1996. Photosynthetic Pigments in Healthy and
Virus-infected Potato Plantlets Grown in vitro. Phyton (Horn, Austria), 36:221-230.

Virustested -v Virus free- \

Yv#


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.2.6.8
https://journal-irshs.ir/article-1-184-fa.html

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

[ DOR: 20.1001.1.16807154.1397.19.2.6.8 ]

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

29.

Cembali T.RJ. Folwell P. Wandschneider K.C. Eastwell and W.E. Howell.
2003. Economic implications of avirus prevention program in deciduous tree fruitsin the
US. Crop Prot. 22:1149-1156.

Chamberlain E.E. Atkinson J.D. Hunter JA. and Wood G.A. 1971. Effect of Apple
Mosaic Virus on growth and cropping of ‘Freyberg’ apple trees. J. Agr. Res.14:936-43.
Cieslinska M. and K.P. Rutkowski. 2008. Effect of apple Chlorotic Leaf Spot Viruson
yield and quality of fruits from 'Golden Delicious and 'Sampion’ apple trees. Acta Hort.
781:119-124.

Csihon A. 2014. Evaluation of the vegetative and generative performance of new apple
cultivarsin the Nyirség region. Int. J. Hort. Sci. 20:39-44.

Dursunoglu S. and F. Ertunc. 2008. Distribution of Apple Mosaic llarvirus (APMV) in

Turkey. ActaHort. 781:131-134.
Fridlund P.R. 1983. Distribution of Chlorotic Leaf Spot Virus-infected buds on various
lengths of apple budsticks in successive years. ActaHort. 130:85-88.

Garcia-lbarra A. M.Rubio,F. Dicenta and P. Martinez-Goémez. 2010. Evauation of
resistance to Apple Chlorotic Leaf Spot Virus (ACLSV) in controlled greenhouse
conditions in the apricot breeding program of CEBAS-CSIC in Murcia (SPAIN). Acta
Hort. 862: 487-490.

Hadidi A. and M. Barba. 2008. DNA microarrays. 21st century pathogen detection. Acta
Hort. 781:331-340.

Hajngari H. 2010. Cultivar evaluation program of the Iranian Apple Collection in the
lastdecade. Proc. Int. Sci. Conf. of Fruit Growing Intensification in Belarus. 33-39.
Maan, S. 2015. The importance of planting certified trees that are free of Apple mosaic
virus (ApMV). Technologie, 42-43.

Mizani A. and H. Hangjari. 2013.Detection of ApMV and TomRSV in apple trees and
inhibitive effect of seed rootstocks against vira infections. Int. J. Agr. Plant Prod. 3:554-
562.

Oosten H. J. van. 2006. Experience with virus-free apple trees in the Netherlands. Acta
Hort. Sinica. Chs. Soc. Hort. Sci.

Pedrazzoli F. A.M. Ciccotti,P.L. Bianchedi,A.Salvadori and R. Zorer. 2008.
Seasonalcolonisation behaviour of Candidatus phytoplasma MALI in apple trees in
Trentino. ActaHort. 781:483-489.

Ravelonandro M.P. J. Briard, M.Kundu, JM. Monsion., Hily and R. Scorza. 2008.
Silencing in PRUNUS: a natural defense developed by woody fruit trees in response to
virusinfection. Acta Hort. 781:27-32.

Refatti E. and R. Odler. 1983. Research on pome fruit alterations referable to virus
infections. Acta Hort. 130:207-212.

Seemiller E.E. Moll and B. Schneider. 2007. Apple proliferation resistance of Malus
sieboldii-based rootstocks in comparison to rootstocks derived from other Malus species.

Eup. J. Plant Pathol. 121 (2):109-1109.

Svoboda J. andJ. Polak. 2010. Relative concentration of Apple mosaic virus coat protein
in different parts of apple tree. Hort. Sci. (Prague), 37: 22—-26.

Wang J.X., Z. Liu ., X.H. Xie.,B .Wu., and Z.Guo Tong . 2006. The reaction of virus-free
apple tree growth and fruit production. Acta Horticulturae Sinica. CSFHS. CAB
Abstracts.

YV


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.2.6.8
https://journal-irshs.ir/article-1-184-fa.html

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

[ DOR: 20.1001.1.16807154.1397.19.2.6.8 ]

oLKas 5 GLolresu

30. Wood G.A. 1983. Problems associated with the introduction of virus- and mycoplasma
free apple treesto New Zealand orchards. Acta Hort.130:257-262.

31. Yuri j A.C. Moggia, C. A. Torres, A. Sepulveda, V. Lepe and J. Vasquez .2011.
Performance of apple (Malus domestica Borkh.) cultivars grown in different Chilean
regions on a Six-year Tria, Part |: Vegetative Growth, Yield, and Phenology.
HortScience, 46(3):365-370.

32. Zuiie N. A. KédeK.A. Gospodary and K. V¢vere. 2017. Establishment of nuclear stock
collections for apple and pear in Latvia. Proceed. Latvian Acad.Sci. 3 (708):156-165.

YVA


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.2.6.8
https://journal-irshs.ir/article-1-184-fa.html

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

[ DOR: 20.1001.1.16807154.1397.19.2.6.8 ]

Iranian Journa of Horticultural Science and Technology 19 (2): 267-278 (2018)

Study on Regional Adaptation Studies, Growth Traitsand Yield of Virus
Free Imported Graft Combinations of Apple

M. Pirmoradian, H. Hajnajari* and Gh. Hassani*

Viral diseases affect tree vegetative traits, yield and fruit quality. To shorten the import
process of new apple cultivars for establishment of mother orchards, a group of virus-
controlled scion-rootstock combinations imported from Italy were transferred and cultivated
in Semirom Hort. Station (Isfahan), after the end of quarantine. This project was achieved for
the regional adaptation trial investigating qualitative and quantitative characteristics and also
comparing imported virus controlled combinations and infected Red Delicious and Golden
Delicious on M9. In the present study, the comparison of growth related traits in each
cultivar- rootstock combinations at 94, 95 and 96 years, and yield and quality traits of fruit
were measured in 94, 95 years. The experiment was carried out based on randomized
complete block design with three replications. Each combination was taken as a treatment,
also combined with two and three years of data analysis. Assuming growth traits of annual
branch growth, tree height, crown width, trunk diameter and leaf length and width it was
shown that Jonagold and Gala on M9 had the highest growth. The results showed that the
highest tree height was attributed to Jonagold, Red Chief and Gala on M9 in a descendant
order but the least height was seen in Red Delicious-M9 combination. The most prominent
crown width were observed in two combinations of Jonagold-M9 and Golden Delicious-
MM 106 with the least presented by Red Delicious and Golden Delicious on M9. Highest |eaf
chlorophyll content (SPAD) was found in Jonagold-M9 and Red Chief-M9, but the least rates
was registered in the leaves of Golden Delicious and on Red Delicious on M9. Virus control
combinations have higher values of vegetative properties compare to the contaminated
combinations.

Keywords. Apple, Regional adaptation, New cultivars, Scion-Rootstock Combinations,
Healthy plant, Yield.
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