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ABSTRACT. The article deals with the cultivation of some cultural varieties of Apple and pear trees 
growing in the orchards of the northern regions of Azerbaijan. The research was carried out in 
close cooperation with the staff of the Guba Research Institute of fruit growing and tea growing 
in the Guba-Khachmaz region of the Republic in 2019-2021. The article notes that with the correct 
Organization of an intensive garden, its economic efficiency can be many times higher than with 
traditional technologies that are not highly efficient in modern conditions. The main purpose of the 
study was to study the genetic characteristics of a number of Apple and pear varieties and other 
fruits introduced earlier and recently in these areas, to study their genome in a comparative way. 
Here we have studied the latest achievements in genomic research and its practical applications in 
fruit trees belonging to the Rosaceae family, especially pears, apples, peaches.
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INTRODUCTION
The most economically important members 

of the Rosaceae family are the apple (Malus × 
domestica Borkh.) and pear (Pyrus spp.). The 
annual global production of apples exceeds 80 
million tons (FAOSTAT 2013), making them the 
third most important fruit (after citrus fruits 
and bananas). The pear is the Rosaceae fami-
ly’s second most important fruit, and its global 
production is approximately 25.2 million tons 
(FAOSTAT, 2013). For edible fruits, four import-
ant pear (Pyrus) varieties are grown commer-
cially: Japanese pear (P. pyrifolia Nakai), Euro-
pean pear (P. communis L.), Chinese pear (P. the 
bretschneideri Rehd. and P. Ussuriensis Max-
im.). Eriobotrya japonica (Thunb.) Lindl.) is also 
an important fruit plant belonging to the Pyreae 
tribe, along with pears and apples. Some spe-
cies of Prunus (“stone fruit”) are also important 

fruit trees and include peaches and nectarines 
(P. persica (L.) Batsch), plum (P. domestica L., 
P. salicina Lindl.), apricot (P. armeniaca L., P. 
mume Siebold et Zucc.), and cherry (P. avium L., 
P. cerasus L.), Belongs to the subfamily Amygda-
loideae of the amygdaleae tribe. Annual World 
fruit production (in million tons) is as follows: 
peach and nectarine, 21.6; plum, 11.5; apricot 
4.1; and cherry 2.3 (FAOSTAT 2013). Gardening 
in the northern regions of Azerbaijan has an an-
cient history, so up to 50% of fruit production 
in the country falls on this region. Ensuring the 
development of Regional gardening on an in-
novative basis, including meeting the growing 
demand for environmentally friendly products, 
achieving the production of high-quality prod-
ucts suitable for entering the world market, is 
considered one of the urgent problems of our 
time [Asadov, et.al., 2001], [Beyakhmadov, 
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2017].The following issues were laid on the ba-
sis of the study: analysis of the current state of 
the studied groups of fruit crops; application of 
technology for the production of progressive 
seedlings; obtaining traditional and new vari-
eties of Apple and pear varieties, comparative 
analysis of their genomes. 	

The second and more accurate method 
of assessing Genetic Resources is the active 
screening path. In this case, apart from the 
main complex of agrobiological signs of the 
studied samples, their molecular level identifi-
cation is carried out, the genetic composition 
of varieties and hybrid populations is studied, 
pure linear samples obtained by inbriding or 
analytical cross-linking are selected, mutated 
genes in mutant forms are detected. Selected 
samples are widely used in the study of forma-
tion processes in plants. At present, molecular 
marker methods are widely used in the pass-
port of plants in the developed countries of the 
world.

MATERIALS AND METHODS
In 2019-2021, the soil and climatic condi-

tions of the Guba-Khachmaz region of Azerbai-
jan were analyzed and it was noted that they 
are fully suitable for growing the studied fruit 
crops-apples and pears. The economic and bio-
logical characteristics of several previously and 
newly introduced varieties of 2 fruit breeds (Ap-
ple and pear) in the conditions of the northern 
region of our republic, in different cultivation 
bases, in different planting schemes and types 
of orchards have been studied. Phenological 
characteristics, bio morphological signs, and 
main components of the studied plants were 
analyzed. At this time, apple varieties - the initial 
material for grafting - m-9, MM-106, and wild 
forest apple trees, grafting apple varieties Gala, 
Simirenko Renet, Conagored, Golden Reinders, 
Granny Smith, Idared were introduced into our 
research., Red Winter, Fuje, Golden Delicious 
x 972, Pijam. Experiments also include pear 
varieties: Williams white, Williams red, Sir, Sir 
Nadiri, Trout, Guyot, Kure, Conference, Talgar 
beauty, and Lesnaya. Wild Pear bushes, as well 
as the VA-29 Variety, were taken as the basis for 
grafting (mother plant). The issues raised in the 

study were mainly studied based on generally 
accepted methods in gardening.

RESULTS
One of the main conditions for intensifying 

gardening is the small size of the crown of fruit 
crops and their projection area. To do this, first 
of all, you need to choose the right soil. At the 
same time, it should be borne in mind that in 
all cases it is impossible to use a standard type 
of mulch, so it must be selected by the soil and 
climatic conditions of the Region [Gurbanov, 
et al., 2014]. If at that time the survival rate of 
buds when grafting on a wild forest apple tree 
was 81.9%, then in introduced grafted apple 
trees this indicator was 87.7-93.7%. Among 
the introduced apple trees according to this 
indicator, “Pajam-1” (88.0%) is the leader. In a 
pear plant, the percentage of preservation of 
buds grown on vegetatively propagated shoots 
is less than on shoots that are not propagated 
vegetatively. If the capture of buds when graft-
ing on the VA-29 rhizome was 85.0 - 87.0%, 
then in the varieties Sir and Sir Nadiri grafted 
on the forest pear, the capture of shoots was 
significantly less - 76.7 - 79.3%. The entire ge-
nome sequence of Chinese pears [Wu et al., 
2013], European pears [Chagné et al., 2014], 
apples [Velasco et al., 2010], peaches [Verde 
et al., 2013], and apricots [Zhang et al., 2012] 
has been studied, wild strawberries, cultivated 
strawberries [Hirakawa et al., 2014]. A total of 
2,103 scaffolds cover 512.0 Mb (527% of the 
estimated 97.1 Mb genome size) and are not 
bound to 17 chromosomes. The genome of the 
Chinese pear contains 42,812 protein-encoding 
genes, and about 28.5% of them encode nu-
merous isoforms.			 

The identified repeating sequences (271.9 
Mb in total) make up 53.1% of the genome. The 
difference in size between the pear and Apple 
genomes is mainly due to the presence of repet-
itive sequences (mostly transposed elements), 
while gene regions and protein-coding genes 
are similar in both species. The European pear 
‘Bartlett’ genomic composition Project [Chagné 
et al., 2014] consists of 142,083 scaffolds and 
covers a total of 577.3 Mb (600% of the esti-
mated genome size of 96.2 Mb). In total, 43,419 
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probable genes were identified, of which 1,219 
are characteristic of the European pear and are 
not found in the genomes of other dicotyledon-
ous plants. Analysis of the family of expansin 
genes and other genes associated with the cell 
wall showed their participation in softening the 
fruits of both the European pear and the Apple. 
It is expected that the genome sequence of the 
Chinese and European pear will be attributed 
to 17 pseudochromosomes, which will greatly 
help us in conducting genetic-genomic studies 
of pears. 					   

The International Consortium has published 
a draft of the genome sequence of the present-
ed “Golden-tasting” apple variety, the founder 
variety often used in many selection programs 
(Velasco et al. 2010). The composition of the 
Golden Delicious genome consists of 603.9 
kontigs, covering a total of 81.3 Mb (742.3% of 
the estimated genome-122146 Mb). Seventeen 
pseudochromosomes (GDR, Malus × domes-
tica Genome v1.0p) were derived from these 
contigs. A total of 57,386 probable protein-en-
coding genes were predicted. The family of 
MADS-box genes involved in the development 
of flowers and fruits in the Apple plant has been 
expanded to 15 members. Other families of 
genes associated with the transport and assimi-
lation of sorbitol are also expanding and are in-
volved in the specific metabolism of Rosaceae.

Simple Sequence Repeats (SSR) markers or 
micro patches provide a reliable method for as-
sessing genetic diversity and constructing genet-
ic maps based on codominant inheritance and 
allele abundance [Weber & May 1989]. More 
than 1000 SSR markers were found in Japanese 
and European pears from genomic sequences 
[Inoue et al. 2007], from pests and next-gen-
eration sequence (NGS) data [Yamamoto et 
al., 2013]. Relatively recently, a large number 
of SSR markers have been developed from the 
entire genome sequence of the Chinese pear 
“Dangshansuli” [Chen et al., 2015]. SSR mark-
ers derived from pears have often been used 
as reference sites for pear genetic linkage ref-
erence maps [Chen  et al., 2015], [Yamamoto 
et al., 2007]. Hundreds of SSR markers for ap-
ples have been developed and used to create 
high-quality genetic linkage maps with a high 

marker density. Among the varieties of Prunus, 
a large number of SSR markers have been de-
veloped for peaches and almonds, cherries, and 
apricots [Lopes et al., 2002].	

Nucleotide repeats were found in reinforced 
pear and Apple fragments both by Sequence 
and by Southern blotting, and differences in 
fragment size between pear and Apple are 
mainly due to differences in the number of such 
repeats. SSR markers apple, pear, quince (Cydo-
nia oblonga Mill.), and mushmula [Yamamoto 
et al., 2007]. When pear genetic relationship 
maps (Bartlett and La France) are compared 
with Apple reference maps (Discovery & Fies-
ta), pear homologous LGS may have 66 Apple 
SSR locations [Yamamoto, 2007].	

	 In addition, the position of the SSR lo-
cus inside the LG was almost the same in the 
pear and Apple, which indicates good colinear-
ity in all 17 Gisbert et  al., (2009) used Apple 
and pear SSR markers to construct genetic link-
age maps for Algerie and Zaozhong-6 medlar 
varieties. At the same time, when using fixed 
SSR markers, medlar maps showed high syn-
thesis with pickup maps. [Fukuda et al., 2014] 
found almost complete collinearity of LG10 in 
mushmula, pears, and apples. These data show 
that, despite significant differences in genome 
sizes ranging from 1.11 pg/2C to 1.57 pg/2c, 
the chromosomes of the offspring in the pyrene 
tribe exhibit colinearity.

CONCLUSION
In this work, we focused on recent advanc-

es in whole genome sequencing, genome-wide 
SNP and SSR markers, genetic linkage reference 
maps, and research on synesthesia in Rosaceae 
fruit trees, which will help researchers develop 
new varieties with desirable traits using MAS 
and Roman. genomic strategies.in programs for 
the development of new, more efficient, and 
economical varieties of fruit trees.	 G e n e ti c 
improvement of fruit trees belonging to the 
family of flower growers is very difficult due to 
the large size of the tree, the ripening time of 
new generations, and the long stage of maturi-
ty for seedlings. 

Thus, it is believed that MAS and marker as-
sisted breeding will help speed up selection and 
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reduce the time it takes to obtain a new gener-
ation and the cost of raising individuals grown 
in the field. However, mas attempts in fruit tree 
breeding programs remain limited for a few he-
reditary traits, as the development of markers 
for MAS through bi parental QTL mapping is 
also difficult due to the same complications.

The development of high-throughput ge-
notyping technologies such as SNP arrays and 
NGS-assisted genotyping has enabled the use of 
new genomic strategies such as genome-wide 
association research (GWAS), an alternative to 

biparental QTL mapping in long-lived perenni-
als. Genomic breeding selection based on value 
predictions, i.e. genomic selection (GS) is an-
other alternative to MAS. Reliable and evenly 
distributed SNP markers across the genome, 
together with reference genetic linkage maps, 
help us use new genomic strategies, GWAS and 
GS, which have become powerful tools in pear, 
apple and forest tree breeding programs.		
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