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ABSTRACT

The selection of promising progenies in the early stages is one of the methods for rootstock breeding of fruit trees. In
this study, vegetative traits in 11 apple genotypes with MM111 as control were investigated. The results showed that
there was a significant difference between the genotypes of the studied bases in terms of vegetative traits and were
classified into three general categories based on their growth potentials: 1. AR4, ARS8, AR11, as dwarf genotypes
with the lowest biomass, the lowest growth rate and the highest stomatal density per leaf area unit. 2. AR1, AR3,
ARG, AR7, AR9 as vigorous genotypes had the highest biomass, the highest growth rate and the lowest stomatal
density per leaf area. 3. AR2, AR5, AR10, MM111 had an average amount of biomass, growth rate and stomatal
density per leaf area. Dwarf genotypes had the highest and vigorous genotypes had the lowest ratio of dry weight of
root to shoots. Longitudinal growth of root growth in genotype of apple rootstocks had no direct relation with
rootstock vigor, but there was a reverse correlation with horizontal extension. AR1, AR4, AR5, AR10 genotypes had
longer roots than other genotypes of rootstocks, with lowest horizontal extension of roots and AR2, AR3, and ARS8
genotypes with highest horizontal extension hed lowest longitudinal root growth.
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Table 1. Genotype of studied apple rootstocks and their parents

Rootstock Matenal Patenal Seed  Plantlet Selected Selected Root Root R.ooted
ber number Proseny number  progeny number number length section area
genotype parent parent num (First stage) (Second stage) (cm) (cm)
AR1 Azayesh (op) oP 4500 470 39 7 11.8 18.69 10
AR2 Azayesh (op) oP 1460 264 10 1 114 14.36 7.68
AR3 MO(op) oP 3300 800 25 1 10.83 21.5 7.66
AR4 MO(op) oP 4100 340 12 2 7.22 17 8.11
AR5 Azayesh My 350 52 9 2 9.9 16 9.2
AR6 Azayesh My 400 65 18 1 6.5 14.66 9.3
AR7 Azayesh By 320 46 10 2 7.3 13 10.3
ARS8 Azayesh By 430 61 17 6 10.21 9.2 10.2
AR9 Azayesh My, 1200 74 3 2 8.3 3.6 8
ARI10 Azayesh My, 140 27 3 1 8 10.63 9.54
ARI11 Morabaei My 1375 104 4 2 20.2 15 9.4
MMI111 Northrn spy  Mertonyes - - - - 19 14 8
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Figure 1. Mean comparison of leaf surface (A), final leaf number (B) and leaf production rate and leaf surface in
different apple rootstock genotypes
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Figure 6. Mean comparison of stem length growth rate (A), stem diameter growth rate (B) in different apple rootstock
genotypes
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Figure 7. Mean comparison of root fresh weight (A) root dry weight (B), and Rate of root dry weight to crown in different
apple rootstock genotypes
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Table 2. Results of variance analysis of vegetative characteristic of apple rootstocks genotypes

Mean of squaers

Source of Stem and Stem and Leaf Stomatal Leaf Final Leaf Leaf Leaf
variation branch dry  branch fresh  specific density production leaf surface dry fresh
weight weight weight rate number weight  weight
Rootstock 11 106.85™ 426.89” 3.96”" 1.077 8.287 1287.577 331382307 12.517 86.89"
Rep 2 1.36™ 6.90™ 0.85™ 0.23™ 14.35™ 66.93™ 17612.28™ 0.11™  0.51™
Error 46 41.5 19.03 0.69 0.001 3.19 92.51 50706.5 2.55 18.41
C.V. (%) 20.46 18.97 11.09 9.1 19.05 21.68 24.14 23.50  22.83

Dlo ge Sglas 89 g aoy0 Vg B maw (o lo Jme Dglal oS 5 4y ms g sk

*, ** ns: Significantly difference at 5 and 1% of probability levels, and non-significant, respectively.
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Continued table 2. Results of variance analysis of vegetative characteristic of apple rootstocks genotypes

Source of . . Mean of squaers .
variation df Vertical Horizontal Root. Roo.t Rate of Stem length Stem diameter
root growth root growth fresh weight dry weight Root/Crown growth rate growth rate
Rootstock 11 349.58” 7.69" 142.70" 6.74" 02257 8.687 3224
Rep 2 209.26™ 14.88™ 86.04™ 742%™ 0.016™ 20.67™ 0.063™
Error 46 142.71 442 34.36 2.36 0.021 0.66 0.85
C.V.(%) 21.74 14.99 24.99 29.95 29.06 21.97 2748

Dloge Sglas 8g g aoy0 Vg O mhaw (o lo Jme Dglal oS 5 4y ms g sk
*, ** ns: Significantly difference at 5 and 1% of probability levels, and non-significant, respectively.
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Figure 8. Mean comparison of root vertical growth (A) root horizontal growth (B) in different apple rootstock
genotypes
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