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0.00 0.00 0.00 0.00 0.00 0.00 0.0
80.00 | 80.00 80.00 60.00 | 60.00 60.00 10NAA
60.00 | 60.00 60.00 50.00 | 40.00 60.00 10IBA
70.00 | 60.00 80.00 50.00 | 60.00 40.00 10NOA
80.00 | 80.00 80.00 60.00 | 60.00 60.00 10NAA+ 2IBA
70.00 | 60.00 80.00 60.00 | 60.00 60.00 2NAA+10IBA
100.00 | 100.00 100.00 100.00 | 100.00 100.00 2IBA+10NOA
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0.4 0.2 0.6 0.9 1.0 0.8 10NOA
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111 6.8 15.4 1.4 1.4 1.4 10NAA
3.7 5.0 2.4 1.1 0.8 1.4 10IBA
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0.0 0.0 0.0 0.0 0.0 0.0 0.0
3.56 4.0 3.12 228 | 236 2.2 10NAA
1.58 2.2 0.96 177 134 2.02 10IBA
0.89 1.12 0.66 1.9 2.22 1.58 10NOA
0.69 0.8 0.58 316 | 308 3.24 10NAA+2IBA
0.97 1.08 0.86 235 | 234 2.36 2NAA+10IBA
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il L (Hartman et al ,1997 ) Calll o jud Lo o) judaill dais (e 3 3 Sl 6Y)
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sl se (e 315 Lae Polyphenol Oxidase e
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28 e LSTNAA 8L o) (Boyer&Graves, 2009  )&alll Lay¥ LS ) saall sy
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il (B 53l (psSia s (2)dS4 BaY )l ¢ sl agay 5l
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Bl alasy drala alad) Caadl g Mol adaill 351 55 | Al QLAY ES) (ulie aZ ¢ laba-]
ol ledll 3 ) 55, AgSW 2151989 L il Dl ¢l Al 5 aZ B0 ae oDl (Laadl -2
Act N RIS, ok dada, alall Sall
Aol clpmenl) Jpeal JUS) (1999 ) G pl il slis 5 (una dla €22 2ea) dlee lailall-3
.B0-49 : (8)4 Al yll dc 3l Alas ¢ Al
Aol del ) A alaiinly el J seal o cplial HUES) 45 e 1999 a2 ALIS adls (sl -4
) yall [ peanl) Aaala Ao 50 A - priale Al Al
Jeal 2 . (12000 ) Bilall 2es) sl 5 (s aitl ) slis ¢ i 5 din pal) dec Gusa mlla ¢ Hn -5
. 200 -191 : (3)5¢ 48l all de) )3l alae ¢ Al de) )3l Pyrus calleryana Bl YIS s Sl
el A aladiuly | usd Pistacia vera L. Gwdl jladl JB) 1994 Je 33 a2 caws -5
L0l —alaks dadlas Ao 3l A - prtiale Al el
Ganall 5 el 350 55 ladll Jilatg ananad 8 Gkt 1990 b5 a2 Ay S 5 chnae ¢ S alid) -6
LBl — oz dada - el
7-Yadava ,U. L. and Doud S.L.1989.Rootstock and scion influence growth
productivity , survival and short life — related performance of peach trees
,J.Am.Soc.Hort.Sci.114:875-880.
8-Hartmann, H.J.; Kester, D.E. and Davies, F.T. 1997. Plant propagation
andpractices . 6™ edition prentice Hall. New Jersey U.S.A.
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10- Bhusal, R.C., F. Mizutani, D.G. Moon and K.L. Rutto, 2001. Propagation of
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13- Tajbakhsh, M., M. Korkan and M. Ghiyasi, 2009. Effect of timing on callus
formation and rooting ability in IBA-treated hardwood stem cutting of Persian
walnut, hazelnut and apple. Not. Bot. Hort. Agrobot. Cluj-Napoca, 37: 103-107.

)- Rahimi Dvin,S.; E. Ganji Moghadam and M. Kiani, 2011. Rooting Response
~Hardwood Cuttings of MM111 Apple Clonal Rootstock to Indolebutyric Acid
1d Rooting Media. Asian Journal of Applied Sciences, 4: 453-458.

14-Ghorbel, R.; L.Navarro and N.Duran-Vila. (1998) .Biological Characterization
of citrus tristeza virus solated by in vitro ntissue cultures .Plant Path .47:333-
340.

15-Kane, M.E. (9960. Propagation from preexisting Meristems in: Plant Tissue
Gray cocept and laboratory Exereises. Edited Trigiuno.R.N and Gray D.J.CRC
Pres boca.New York .London .Tokyo.p.p:61-72.

16-Hartman, H. T and D. E. Kester. 1983. Plant propagation. Principles and
practices. 4th ed., Prentic-Hall, INS. Englewood cliffs. Newjrsay.

17-Hartmann, H. T.; D. E. Kester and F. T. Davis (1990). Plant propagation,
principles and practices, Fifth edition. Prentices-Hall, Inc., EngleWood Cliffs,
New Jersey. U.S.A.

18-lbrahim, A.M.F.; M.E.Haikal and H.M.Sinbel (1988).Root formation on
hardwood cuttings of two Olive cultivars (Olea europaea L.)as affected by time
of propagation and root-promoting chemicals.Alex.J.Agric.Res. 33(2):137-
150.

19-Palanisamy, K. and P. Kumar (1997). Effect of position, size of cuttings and
environmental factors on adventitious rooting in neem (Azadirchta indica A.
Juss). Forest Ecology and Management., 98: 277-288.

20-De Andres, E. F.; J. Alegre; J. L. Tenorio; M. Manzanares; F. J. Sanchez and
L.Ayerbe (1999). Vegetative propagation of (Colutea arborescens L.) a
multipurpose leguminous shrub of semi arid climates. Agroforestry systems., 46:
113-121.

S ae gl 31 Jial) g i g cilisaS oY) U



IJMAS L) 50 pslall Bl Alra
ISSN:2226-4086 Volume: 1 No:2 Sep:2013 2013 J o) (Gl aaad) — Jg¥) alaall

21-Nanda, K. K. and U. K. Anand (1970). Seasonal changes in auxin effects on
rooting of stem cuttings of Populus nigra and its relationship with mobilization of
starch. PlantPhysiol., 23: 99-107.

22-Satisha,J.;P.Raveendran; N.D.Rokade.2008. Change in polyphenol oxidase
activity during rooting of hardwood cutting in three grape rootstock under Indian
Condittion .S.Afr.J.Enol.vitic.29 (2):94-97.

23- Haissig, B.E. (1974).Influences of auxins and auxin syynergisis on
adventitious root primordium initiation and development, N.Z.J/Sci4 (2):311-
323.

24-El-Nabawy,S.;A.Bondok and 1.S.EI-Din(1983).Studies on some factors
affecting rooting of Olive leafy cuttings.Annals Agric.Sci.,28(3):1649-1662.

25- Das,P.; U.C.Basak, andA.B.Das. (1997).Metabolic changes during rooting in
pre-girdled stem cuttings and air-layers of Heritiera Bot. Bull. Acad. Sin.38:91-
95.

26-Boyer.N.Z.; Graves, W.R.2009. NAA is more effective than IBA for rooting
stem cutting of two Nyssa spp.Journal of Environmental Horticulture Vol.27
No.3pp.183-187.

Effect of different concentration of Auxins and type of stem

cuttings on rooting Apple and Pear stock propagated in vitro
W. Abd- Alazez Z.A. Hussain A.Rdha  F.N.Hassan
Ministry of Science and Technology / Agriculture Research Directorate

Abstract:

Soft and woody cuttings (15) of Apple ( MM106) and Pear Pyrus
commuis Rootstocks which propagated in vitro and transplanting in Green
house were rooted in diluted solution at (0.0, 10NAA,10 IBA, 10 NOA,
10NAA+2IBA, 10 IBA+2NAA, 10NOA+2IBA) mg/L. Data of Rooting
percentage, number of roots per plant after 30, 45 day and their root lengths
after 45 day were investigated. Based on diluted solution Results,
(2IBA+10NOA) mg/L showed the highest rooting percentage (100)% and
highest mean of per plant and length of roots reached (4.4 root/shoot, 4.92
cm ) Respectively of Apple after 45 day While, 10 mg/L NAA concentrated
showed the highest rooting percentage (100)% and the highest mean of roots
per plant length reached (11.1 root/ shoot, 3.56 cm) Respectively after 45 day
of pear. Based on the type of stem cuttings, there was no significant effect
between stem cuttings of Apple in number and length of roots While, soft
cuttings of pear proved to be the best in roots per plant (3.86) However,
woody cuttings the best in length of roots (1.49).

Key words: Apple and pear rootstocks, rooting, diluted solution, in vitro

S ae gl 32 Jial) g i g cilisaS oY) U



	70255_ja
	20196_ja
	408672_ja
	648680_ja

