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Table 1. Rootstock effects on different characteristics of Delbarstival apple cultivar

a3 MS Sl e Sk
@al3T b S sl Jf{.sxjs agl o sl e Dgp b IS Ol Kﬁclw e g gl 5 Ses o595 s
df oy yﬁ C_‘D'-).}
Number of Flower Number of Fruitset  Chlorophyll Leafarea  TCSA Tree Yield Yield
o flowers density primery hight efficiency
S.0.V. Sl e fruits
Block Sk 477085.5°  13.60" 50284.5°  180.65 2.61™ 15.85™ 75.43™ 0.05™  31047™ 0.003™
Treatment s 2 1170137.9™  8.06™  156977.7"  40.89™ 2591° 103.68" 414.60° 0.22° 87572316 0.026"
Error L= 10 1242189  3.86 1198.3 40.91 4.06 8.11 5732  0.04 46084 0.003
CV. (%) (h ol o ,e 19.6 23.21 20.11 20.73 20.73 948 1382 627 0.38 10.05
ns, * and **: Not significant, significant at 5% and 1% levels of probability, respectively. AR PAN e e 53 s ime 5 I3 gme b 5 4 TFF 5 F s
el )ls (35 o &5 oo CBle L S1-Yd s
Table 2. Rootstock effects on mineral concentration of the Delbarstival apple cultivar leaves
5T 4 MS e e o SiL
S.0.V. S e df. N P K Ca Mg Fe Mn Zn Cu B
Block Sk 5 0.007™  0.0000™  0.02™ 0.10™ 0.002™ 1223.9™  270.34™  1631™ 0.75™ 32.53™
Treatment s 2 0.170"  0.0000™  0.05™ 0.81" 0.002™ 844263  3256.46°7 141.707  3.60° 95.01"
Error s 10 0.005 0.0001 0.02 0.05 0.003 371.5 113.13 5.01 0.69 18.18
CV.(%) (%) ols e 2.75 6.75 7.38 8.91 12.93 7.5 11.94 920  11.07 9.74
ns, * and **: Not significant, significant at 5% and 1% levels of probability, respectively. AR YANN e e 53 s ime 5 I3 me e 5 4 TFF 5 F s
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Table 3. Mean comparison of different characteristics in Delbarstival apple on three rootstooks

Sles b S sl K oS5 a5l 0 gen Slkas S g b Jd s IS Ol e EST s o s gl 5 Sles o555, SNlas

© 2
Treatment  Number of Flower Number of Fruitset Chlorophyll ~ Leafarea  Trunk cross Tree hight Yield Yield
flowers density primery (%) (cm®) sectional (m) (kgha™) efficiency
fruit area (cm”) (kg/cm’TCA)
MM, 1856a 8.26a 553.0a 33.37a 53.91a 27.02b 56.96a 3.6a 53860b 0.503b
My 1331b 7.43a 349.6b 28.15a 49.89b 28.36b 45.60b 3.4b 60410a 0.607a
MM 6 2208a 9.72a 669.1a 31.01a 51.01b 34.80a 61.79a 3.6a 53720b 0.485b

sl S5 (glaals L 3503 T sl desy3 0 JL.:.,ICJM,;umisp,ls@u;bw\vxﬁwo,:ﬁﬁ);SJ;;AQ,F

Means with similar letters in each column are not significantly different at 5% probability level (Duncan’s multiple range test ).
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Table 4 . Correlation between different characteristics on Delbarstival apple cultivar on three rootstocks

Sl b € sl K1y o 0 gee Sl JRETNUP Js S O e ol Sobe b b s gl 3 Shes
0 Gy g 45 e e
Characteristics Number of Flower Number of Fruitset Chlorophyll Leaf area TCSA Tree hight Yield
flower density primery
fruits
Number of flower
Flower density 0.964*
Number of primery fruit 0.999™ 0.952"
Fruitset 0.647 0.422 0.679
Chlorophyll 0.377 0.118 0.417 0.950"
Leaf area 0.698 0.862 0.666 -0.095 -0.401
TCSA 0.993" 0.927 0.997" 0.730 0.481 0.610
Tree hight 0.871 0.710 0.891 0.938 0.784 0.255 0.922
Yield -0.924 -0.790 -0.940 -0.889 -0.702 -0.371 -0.962° -0.993"
Yield efficiency -0.963° -0.857 -0.974 -0.828 -0.613 -0.478 -0.988" -0.971° 0.993"

* *%: Significant at the 5% and 1% levels of probability, respectively.
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Table 5. Mean comparison of mineral concentration of the Delbarstival apple leaves on
three rootstocks

Treatment N P K Ca Mg Fe Mn Zn Cu B
) ) () () (%) (epm) (ppm) (ppm) (ppm) (ppm)

MM, 2.64a 0.16a 2.21a 2.28b 0.43a 383.6a 77.28b 21.75b 7.96a 47.65a
M, 230c 0.15ab 2.29a 2.8la 0.40a 2353b 73.98b 29.93a 6.16b 39.70b

MM g6 245b 0.15b 2.11la 299a 0.4la 149.1c 11590a 21.30b 7.95a 44.00ab

ol SSls (glaals ki 0303 bl 5 oy 0 JW‘?&)JJ\J&QM‘C»;&Woﬁﬂﬁjégf":«ﬂ;.}jf

Means with similar letters in each column are not significantly different at 5% probability level, (Duncan’s
multiple range test ).

Syt ol 5 ey Olin &8 0T Sl e oI el (s sl 53 4 s MM
b Sa5 b o8 SLaS s 3 sy 2T 5 el iy Ol bl oS il Ol e
Ol o e Zdls 13 e o YL s MM RO PN P (PP NI SN D
shls MMITT gasl aS 5,8 0Ly i Ol e il 3l Al g5 o Y| &7 (6 s e
Joe Ll 5 s pole Qo 53 iy QTS RI5AS Gl o S a1 &5 T
38 ol 5 (ST S (glyls oS LT o Ol s )l ls i S 5 gy A
ol sl s (sl 55 4 S I P YA NG W P
A e s ke glaai S L OllusL sy dls s sladans 3 ole aan
b golew 5 BT & Coslin Lo 51 o> 1) Lasl s VL el e o Sl glyls
£ ol s e sl 5 43 8 i s ) .(Mohammadi, 2004)
S o 0331 SV ol 5 B0 65 0L 5 8 Ol e o ) 5148 IS e
S Ol oy 5ST6 sl U5 035 5, 4z 5 o8 ol
330 Sobe Ss 4l 53 4 s MO 4l )
S Kl S5 0l 33 4 S MMITT 4l Ll
CS 8) i o peokige GBT 5w st a3 5 sy Slae ple (55515 Gl e
A5 plosil DT L 53 Gl ol 457 (pla sy ) g mb g ol A5 S Jlas! Jl gl )Us o3,
S 5 OT Sl idw OLKen uoees Cl s oS 5 ol B 5w an Ol L
Ol (oreb mlie 5 (65,5L0S a5 e sl s ol Ll o b (el UMM
jji.uuguﬂtw),“,buw@aj ol Olsen o s 33 315 Sl G foee
B e F13,48 35 4l d S35 p lgmalUs o3, G gnge

Yre



NS P LIE]

References

Autio, W. R. 2001. Rootstock and scion interact to affect apple tree performance: results
from the 1990 NC-140 cultivar/rootstock trial. International Society for Horticultural
Science Acta Horticulturae 557: 41-46.

Autio, W.R., Schupp, J. R., Embree C. G., and Moran R. E. 2003. Early performance
of "Cortland", "Macoun", "MclIntash" and "Pioneer Mac" apple trees on various
rootstock in Maine, Massachusetts and Nova Scotia. Journal of American Pomological
Society 57: 7-14.

Babalar, M., and Pirmoradian, M. 2000. Tree Nutrition. Tehran University Publications.
311 pp.(in Persian).

Bielicki, P., Czynczyk, A., and Chlebowska, D. 2007. Effect of new polish clonal
rootstocks on growth, yield and fruit quality of two apple cultivars. International
Society for Horticultural Science Acta Horticulturae 732: 191-196.

Esmailifalak, A. 2003. Study and comparison of the effects of M.9 and seeding rootstocks
on two Iranian cultivars " Golabe Kohanz and Shafeeabadi". MSc. Thesis, College of
Agriculture, University of Tehran, Karaj, Iran (in Persian).

Fallahi, E., Chun, Ik-Jo., Neilsen, G.H., and Colt, W.M. 2001. Effects of three
rootstocks on photosynthesis, leaf mineral nutrition and vegetative growth of BC-2Fuji
apple trees. Journal of Plant Nutrition 24: 827-834.

Hirst, P. M., and Ferree, D. 1995. Rootstock effects on the flowering of "Delicious"
apple. II. Nutritional effects with specific reference to phosphoruse. Journal of
American Society of Horticultural Science 120: 886-1096.

Hoseini Gheidari, F. 2007. Study on the qualitative parameters of three foreign apple
cultivars on MM 106 vegetative rootstock in Gheidar region. MSc. Thesis, College of
Agriculture, Islamic Azad University, Science and Research Branch, Tehran, Iran (in
Persian).

Jackson, J. E., and Harmer, P. J. C. 1980. The causes of year to year variation in the
average yield of Cox's Orange Pippin apple in England. Journal of Horticultural
Science 55: 149-156.

Jadczuk, E., Pietranek, A., and Sadowski, A. 2007. Influence of rootstocks on growth,
yield and fruit quality of 'Redkroft' apple trees . International Society for Horticultural
Science Acta Horticulturae 732: 197-202.

Jones, O. P. 1971. Effects of rootstock and interstocks on the xylem sap composition in

YYo



WA Jlo oF oyled V=) Wl " 5 9 JUg (S5 dloxo”

apple tree: Effect of nitrogen, phosphorus, and potassium content. Annals of Botany
35: 825-836.

Loreti, F., Massai, R., Fei, C., Cinelli, F., and Cecconi, B. 2001. Evaluation of eleven
dwarfing apple Rootstocks: preliminary results. International Society for Horticultural
Science Acta Horticulturae 557: 155-162.

Malakoti, M. J., and Tabatabaei, S. J. 2001. Innovative Approaches to Balanced
Nutrition of Fruit Tree. Sana Publications, Tehran, Iran. 654 pp. (in Persian).

Marini, R. P., Barden, J. A., Cline, J. A., Perry, R. L., and Robinson, T. 2002. Effect
of apple rootstocks on average Gala fruit weight at four locations after adjusting for
crop load. Journal of American Society of Horticultural Science 127: 749-753.

Mohammadi, E. 2004. The effects of four planting densitites on some quantitative and
qualitative characteristics of "Granny Smith b"apple cultivar on M 26 clonal rootstock.
MSec. Thesis, College of Agriculture, University of Tehran, Karaj, Iran. (in Persian).

Rahemi, M. 1996. Tree Friut Physiology: Growth and Development. Jihad-e-Daneshgahi
of Mashhad University Publications. Mashhad, Iran. 212 pp. (in Persian).

Rom, C. R., Rom, R. C., Autio, W. R., Elfving, D. C., and Cline, R. A. 1991. Foliar
nutrient content of "Starkspur Supreme Deliciouse" on nine clonal apple rootstocks.
Journal of Fruit Varieties 45: 252-263.

Rubauskis, E., and Skrivele, M. 2007. Evaluation of some dwarf rootstocks in
Latvia.International Society for Horticultural Science Acta Horticulturae 732: 135-140.

Skrzynski, J. 2007. Growth and productivity of apple trees and fruit quality at harvest as
affected by rootstocks. International Society for Horticultural Science Acta
Horticulturae 732: 151-154.

Sotiropoulos, T.E. 2006. Performance of the apple cultivar "Golden Delicious" grafted on
five rootstocks in Northern Greece. Agronomy and Soil Science 52: 347-352.

Talaei, A. R. 1989. Physiology of Temperate Zone Fruit Trees. Tehran University
Publications. Tehran, Iran. 423 pp.( in Persian).

Tworkoski, T., and Miller, S. 2007. Rootstock effect on growth of apple scions with
different growth habits. Scientia Horticulturae 111: 335-343.

Webster, A. D. 1995. Rootstock and interstock effects on deciduous fruit tree vigour,
precocity and yield productivity. New Zealand Journal of Crop and Horticultural
Science 23: 373-382.

Webster, A.D., and Hollands, M. 1999. Orchard comparisons of Cox 's Orange Pippen

grown on selections of the apple rootstock M.9. Journal of Horticultural Science

\hE4



NS P LIE]

Biotechnology 74: 513-521.
Wesley, R. A., and Krupa, J. 2001. Rootstock effects on ginger gold apple trees. Fruit
Notes 66:50-51.

YYv






