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ABSTRACT

The influence of the rootstocks MAC 9, M 9, M 26 and MM 106 upon the temperate growing cultivar Golden Resistant
was studied over three years. The rootstock MAC 9 induced the lowest tree sizes, while MM 106 induced the largest
sizes. The decreasing effect of MAC 9 is expressed also in the lowest total growth during the studied period.
Regarding the reproductive behaviour totally for this period MAC 9 has formed the significantly highest number of
fruit-buds compared to all the rest of the rootstocks.
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PE3IOME

B npoabipkeHre Ha TPU TOAMHM CIIEJT 3aCKIaHETO € IMPOCIISCHO BAUSHIETO Ha moioxkkute MAC 9, M 9, M 26 u MM
106 BBpXy yMEpPEHOPACTSIIUS COPT 3IaTHA pe3ucTeHTHA. Haif-Malku pa3Mepu Ha IbpBeTaTa HHAYIHPA ITOIOKKATa
MAC 9, a naii-roemu — nomioxkara MM 106. OrcmadBanmmst epext Ha MAC 9 ce u3passiBa v B peau3upaHeTo Ha
Hal-MaTbK CyMapeH MPHUPACT Mpe3 MPOYIBAHUS IIEPHOI.

ITo oTHOMEHME Ha penpoaykTuBHUTE MposiB MAC 9 e 3anmoxuia cyMapHO 3a IMepuoja J0oKa3aHo Hai-roism Opoi
TUTOIHU ITBIIKHU CTIPSIMO BCHYKH OCTAHAIHN TTOIOKKH.

KNKO4YOBW OYMU: knoHOBM NOANOXKM; CUINA Ha pacTex; copT A0bnka
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PA3LUWPEHO PE3IOME

B mpoxbikeHne Ha TPU TOXUHM CJEH 3acakJaHeTo Oe
MIPOYyYCHO BIIMSHUETO HAa YETHPH SOBIKOBH KIOHOBH
nomnoxkku — MAC 9, M 9, M 26 u MM 106 BbpXxy
YMEpPEHOPACTAIIHNS COPT 37TaTHA PE3UCTEHTHA.
[IpoyuBanusita 0OsfiXa HACOUYCHHM KBM  OTYHTAHE
BCTCTAaTUBHUTC IIPOSABU Ha COpTa W BIHUAHUETO, KOCTO
OKa3BaT BbpPXY HEro pa3jM4yHMUTE MOUIOKKU. B Kpas Ha
IIPOYYBAHETO € Hal-MaJbK CyMapeH NpupacT U Haii-
MaJIKl pa3Mepu Ha IbpBeTaTa € COPTOMOIIOKKOBATa
komOuHanus 3narHa peaucrentHa / MAC 9.

Jpyr BaxkeH Mokasarell, XapakTepu3Hupalll BIHsHUETO Ha
pa3IMYHHUTE TOAJIOXKKH BBPXY COpPTa, C TOJSIMO 3HAYCHHE
3a OBOIIapCKaTa MPaKTHUKA, Ca PEPOAYKTUBHUTE IPOSIBU.
B xpas Ha mpoy4YBaHETO Ce 0Ka3a, 4e COPTOMOATIOKKOBATA
komOuHanwus 3narHa pesucreHTHa / MAC 9 e 3anoxwuia
3a mepuoja CyMapHO Hal-rojisiM Opoil MIOJHU TBIKH,
CHPSMO BCHUKH OCTAHAIIN MOUIOKKH, KaTO Pa3IHKUTE ca
CTaTUCTUYECKH JTOKa3aHH.

INTRODUCTION

The studies on the effect of different apple rootstocks
upon the growth and reproductive behaviour of the grafted
upon them apple cultivars are numerous, but taking into
account the variety in the methods of growing and in the
ecological conditions there is not a “universal” rootstock
[1, 4]. That is why such studies are still being conducted
in various regions in the world [2, 3, 5 ,6].

The purpose of the present investigation is to compare the
influence of the not so popular in our country rootstock
MAC 9 with the more popular and studied rootstocks
M 9, M 26, MM 106 in the temperate growing cultivar

Golden Resistant.

MATERIAL AND METHODS

In the autumn of 1998 standard one-year old trees from the
cultivar Golden Resistant grafted on four clonal rootstock
- MAC 9, M 9, M 26 and MM 106, were planted in the
Experimental field of the Department of Fruit-Growing
at the Agricultural University of Plovdiv by the planting
scheme 5 m x 1.80 m.

The trial was set using the block method with four
replications in each variant with three trees in each
replication.

All the plants were grown using the same agricultural
methods of growing. The following parameters were
observed for determining the growth behaviour: height
and volume of crown, cross section of stem and total
growth. The number of fruit-buds in the beginning of
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bloom at the time of button separation was registered for
determining the reproductive behaviour.

RESULTS AND DISCUSSION

The vegetative behaviour of Golden Resistant upon the
rootstocks MAC 9, M 9, M 26, MM 106 were traced in
three successive vegetative periods.
The combination Golden Resistant / MAC 9 was with
the lowest trees in all the threes studied years, as in 2001
the differences with the all rest variants were significant.
The other rootstocks included in the investigation do not
have significant differences between themselves by this
parameter (Table 1)
Regarding the volume of crown the combination Golden
Resistant/ MAC 9 also has lower values in the last studied
year, but only the difference with the rootstock MM 106
was statistically significant (Table 1).
Another important parameter characterizing the growth
behaviour of trees is the trunk cross-section area of stem.
Despite the fact that MAC 9 has induced the smallest trunk
cross-section area of the stem, the difference with M 9 and
M 26 is not significant. At the end of the investigation the
stems of Golden Resistant upon the rootstock MM 106
were with the largest cross section and this variant was
significantly better than the rest of the variants (Table 2).
Similar tendency was observed regarding the total growth
too. The cultivar Golden Resistant has the highest values
with the rootstock MM 106, while it has the lowest values
with MAC 9, as the difference was significant. The other
two rootstocks M 9 and M 26 are intermediate by this
parameter (Table 2).
The rootstocks M 9 and M 26 induced the highest average
length of growth in Golden Resistant in the three studied
years, and the lowest one was registered in MAC 9, as the
differences were not statistically significant (Table 3).
The combination Golden Resistant / MM 106
forms a very large number of twigs with length over 5 cm
and by this parameter it was better than MAC 9, M 9 and
M 26 in the last two studied years (Table 3).
The number of fruit-buds formed by the trees is
enlightening the influence of the different rootstocks
upon the reproductive behaviour. In all the three years
of investigation the trees grafted on the rootstock MAC 9
had the largest number of fruit-buds (Table 4), as in 2000
they were with statistically significant larger number
and in 2001 they were statistically significant only in the
combination Golden Resistant/M9.
The total number of fruit-buds in Golden Resistant /
MAC 9 is significantly higher than all the rest variants.
The differences between the combinations with the
rootstocks M 9, M 26 and MM 106 were not statistically
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Table 1: Height of the trees and volume of the crown
Tabnuua 1: BucounHa Ha nbpBeTara, 06eM Ha KOpoHaTa

Variants
Bapuantu Height of the trees, Volume of the crown,

cm m3

BucounHa Ha 1ppBeTaTa, OG6eM Ha KOpoOHaTa,

cm m’

1999 2000 2001 1999 2000 2001
Golden Resistant/MM 106 198.23 240.83 266.25 0.80 143 282
Golden Resistant/M 26 187.19 223.23 268.13 0.85 1.39 241
Golden Resistant/M 9 191.88 242.81 268.33 0.90 1.29  2.07
Golden Resistant/MAC 9 169.06 211.56 220.63 0.91 1.37 1.71
GDmpuP=5% 30.65 16.23 41.00 0.50 0.65 1.07

Table 2: Trunk cross- section area of the stems and anual growth
Tabnuma 2: HarpeuHo cedenne Ha CThOJIaTa ¥ TOAMIIEH TIPUPAcT

Variants
BapuanTu Trunk cross- section
area, cm’
Hanpedno ceuenne Ha

cr6nara, cm’

Anual growth of the trees, cm
I'opnmien mpupact Ha JbpBETaTa, CM

Total
CymapHo
1999 2000 2001 1999 2000 2001 (1999-2001)

Golden Resistant/MM 106 3.64 7.74 13.55 764.92 1171.19 3367.75 5567.67
Golden Resistant/M 26 3.74 8.18 12.77 776.23 1187.61 2180.13 4367.29
Golden Resistant/M 9 4.07 8.07 12.89 736.36 1055.06 2288.83 4302.10
Golden Resistant/MAC 3.63 7.68 11.89 756.75 1069.63 1774.67 3818.04
GDmpuP=5% 1.08 2.12 1.45 206.62 337.93 844.54 1386.67

most strongly reduces the growth behaviour of the
cultivar Golden Resistant, while there are no significant
differences between the rootstocks M9 and M 26.
Expectedly, the strongest vegetative growth was observed

significant.

Due to a strong attack of Epicometis hirta during the
bloom we could not register the other parameters

characterizing the reproductive behaviour of the trees.

CONCLUSIONS

The primary data obtained up to the end of the third
year after planting show that the rootstock MAC 9

in the variants with MM 106. For the studied period the
rootstock MAC 9 has induced formation of the largest
number of fruit-buds and it is significantly better than the
rest of the variants with M 9, M 26 and MM 106, among
which there are no significant differences.
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Table 3: Structure of growth

Tabmuna 3: CTpykTypa Ha IpUpacTTa

Average lehght of one twig,

Number of the twigs, above 5 cm

Variants cm Bpoii knonyera Hazg
BapuanTtu CpenHa IBKMHA Ha Scm
€JIHO KJIOHYE, Cm
1999 2000 2001 1999 2000 2001
Golden Resistant / MM 106 42.92 37.73 38.12 17.50 40.87 80.58
Golden Resistant / M 26 58.47 47.21 41.70 17.27 26.86 52.38
Golden Resistant / M 9 48.18 48.76 41.07 16.04 22.77 55.67
Golden Resistant / MAC 9 38.44 36.15 31.77 18.19 31.50 50.50
GDmpuP=5% 21.41 12.88 38.12 5.19 13.40 14.10
Table 4: Fomation of the fruit - buds
Tabnuua 4: 3anarade Ha IUIOJHUTE IIBIIKU
Number of fruit -buds
Variants Bpoii noaHu menKU
Bapuantu Total
CymapHo
1999 2000 2001 (1999-01)

Golden Resistant / MM 106 16.17 42.83 66.71

Golden Resistant / M 26 11.1 13.21 58.56 82.88

Golden Resistant / M 9 8.04 15.00 25.67 48.71

Golden Resistant / MAC 9 16.3 40.65 93.04 149.98

GDopuP=5% 10.17 15.12 53.85 64.98
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