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DEVELOPMENTAL STATUS AND PERSPECTIVES
FOR TISSUE ENGINEERING IN UROLOGY

Summary

Tissue engineering technology and tissue cell-based stem cell research have made great strides
in treating tissue and organ damage, correcting tissue and organ dysfunction, and reducing surgical
complications. In the past, traditional methods have used biological substitutes for tissue repair
materials, while tissue engineering technology has focused on merging sperm cells with biological
materials to form biological tissues with the same structure and function as their own tissues. The
advantage is that tissue engineering technology can overcome donors. Material procurement
restrictions can effectively reduce complications. The aim of studying tissue engineering technology
is to find sperm cells and suitable biological materials to replace the original biological functions of
tissues and to establish a suitable in vivo microenvironment. This article mainly describes the
current developments of tissue engineering in various fields of urology and discusses the future
trends of tissue engineering technology in the treatment of complex diseases of the urinary system.
The results of the research in this article indicate that while the current clinical studies are relatively
few, the good results from existing animal model studies indicate good prospects of tissue
engineering technology for the treatment of various urinary tract diseases in the future.
Key words: Tissue engineering, kidney, ureter, bladder, urethra

Introduction

Urinary system tissue damage and organ loss caused by degenerative diseases, trauma or tumors
have always been problems that urology needs to solve. In the past, autologous tissues were used to
replace them, such as genital skin, bladder mucosa, oral mucosa, etc., but often. It can cause various
complications such as hair growth, stenosis, stone formation, and diverticulum formation.
Moreover, because the materials are taken from their own tissues, they are often limited by the
source of the donor material, and complications at the donor site are prone to occur. In the case of
end-stage organ failure, transplantation is usually used. Although transplantation technology is
relatively mature, the results are not always satisfactory in terms of immune control and suppression
of complications. In addition, the number of organ donors in the country and the world is far below
the demand for transplantation, and the population is gradually aging, and the number of people
with reduced tissue and organ function is increasing. If the length of the ureter and urethra is large,
repair, operations are sometimes difficult to perform. Therefore, to solve these problems, it is
necessary to find a way to replace or regenerate damaged organs and tissues. The development of
regenerative medicine and tissue engineering allows people to further understand the mechanism of
tissue regeneration and find ways to regenerate damaged tissues or organs. It is now possible to
improve tissue regeneration capacity or use biomaterial scaffolds combined with stem cells to repair
damaged tissues and organs, to restore the functions of tissues and organs and improve the quality
of life of patients. This article reviews the achievements in basic research and clinical application of
tissue engineering technology in urology in recent years, to provide direction and guidance for
future research and innovation in this field.

Overview of urinary system tissue engineering
Tissue engineering is the science of constructing biological substitutes to maintain or repair
damaged tissues and organs based on the principles of cell biology, materials science, and
bioengineering.
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The cell sources of urinary system tissue engineering mainly include:

« Original cells: obtained from oneself, cultured in vitro, and then used to repair damaged tissue.

« Urinary tract epithelial cells: Obtained through bladder biopsy and cell culture. The collection
method is invasive, but it is currently available. Urinary epithelial cells are separated by urine or
bladder washing.

o Autologous epithelial cells, oral keratinocytes, smooth muscle cells (used to restore the
contraction and urination function of the bladder).

« Stem cells: bone marrow stem cells, adipose stem cells, urine-derived stem cells.

The scaffold materials for tissue engineering mainly include:

1. Synthetic polymers, such as biodegradable polymers: polyglycolic acid and polylactic acid-
polyglycolic acid, both of which are biomaterial's composed of covalently bonded macromolecules.
The main advantage of synthetic polymers is that they can produce organ structures of any shape in
three-dimensional space, can be quantified, have good reproducibility, and are relatively low cost.
Because it is an artificial material, there are no problems related to graft or autologous tissue
collection damage. In addition, many characteristics of such synthetic polymers can be controlled,
such as porosity and mechanical properties; and can be degraded through hydrolytic pathways, and
the residual debris can be eliminated through metabolic pathways; it does not contain any molecular
signals related to guiding cell activity and differentiation, so it is more conducive to tissue and
organ repair.

2. Biologically derived scaffolds are decolourized tissues based on chemical and mechanical
means, such as submucosa of the small intestine (SIS) and bladder acellular matrix (BAM). Due to
the residual growth factors and extracellular matrix (ECM) proteins, they have the advantages like
the inherent biological activity and mechanical properties of natural ECM. However, one of the
main disadvantages of these stents is that the remaining protein composition and structure may be
different from the body itself to be implanted. Most natural scaffolds come from pigs, so they may
be a source of disease transmission. In addition, ethical issues will also affect its clinical use.

3. Self-assembled engineering, tissue. This method utilizes or combines the self-assembly
characteristics of cells to construct a three-dimensional biological tissue structure. After
decellularization and sterilization of biologically derived materials, the exogenous extracellular
matrix material may still contain a considerable amount of DNA that may affect biocompatibility.
The self-assembly method can produce tissues constructed by the cells themselves, in which the
dense extracellular matrix is produced entirely by their own fibroblasts. The biggest advantage of
this material is that it eliminates the influence of the biocompatibility of exogenous materials. By
reducing the immune response, inflammation and fibrosis can be reduced, thereby increasing the
success rate of surgery. In recent years, some of the techniques in these methods have been used in
the reconstruction of urinary system tissues (1). These techniques require cells to receive correspon-
ding signals for proper differentiation, so that the engineered tissues for transplantation and the
target tissues for replacement can be exhausted. It may be similar. Studying and simulating related
signals is a difficult problem that needs to be overcome to apply these technologies to other tissues
and organs.

In addition, nowadays 3D printing technology has been widely used in various fields, including
nanoelectronics, medicine and tissue engineering. It can accurately combine different materials with
different substrates, making it the best choice for carrying drugs and conducting personalized
medical research. (2) Therefore, 3D printing technology has gradually become an important part of
the construction of tissue engineering scaffolds.

Application of tissue engineering technology in kidney
The main components used to construct a functional kidney structure in tissue engineering
technology are living cells, a scaffold system based on biometrics, biologically active factors, and
appropriate microenvironments that promote cell behavior. On this basis, the natural healing ability
of body regeneration is used to guide the growth of new organizations. The method is mainly to
separate the donor tissue into individual cells. These cells are either directly implanted in the host

6
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body, or cultured and expanded and then implanted, or attached to a scaffold and expanded and then
implanted (3).

As a good carrier for cell growth, collagen hydrogel has been widely used in the preparation of
kidney tissue engineering scaffolds. The three-dimensional collagen scaffold was used to
reconstruct three-dimensional kidney tissue in vitro using mixed newborn rat kidney cells, and it
was found that the seed cells in the three-dimensional hydrogel scaffold could self-assemble into
engineered kidney tissue containing renal tubules and glomerulus-like structures and be cultured in
three dimensions. The cells can retain their phenotype, migration ability and albumin uptake
function. Hydrogel hyaluronic acid (HA) can be used as a scaffold material for kidney tissue
engineering, but actual research and application have shown that hydrogel scaffolds and other
hydrogel polymer scaffolds are difficult to maintain due to low mechanical strength and physical
shape. This results in a higher failure rate during use. To improve the mechanical strength, there are
also studies combining extracellular matrix derivatives with synthetic biomaterials. This composite
scaffold is considered a solid carrier in tissue engineering [4]. In terms of decellularized scaffolds,
the researchers decellularized rat kidneys, implanted epithelial cells and endothelial cells to create
cell-containing scaffolds, then perused the cell-containing scaffolds in a director, and finally
implanted them in the body. The bioengineered kidney after transplantation can produce urine and
remove metabolites in the body (5).

In addition to the above research, another main reason that bioengineered organs can achieve
long-term good results in the body is a potency of blood vessels. In the case that the vascular matrix
is not completely fused with endothelial cells, there is likely to be obvious thrombosis in the
vascular system of the stent, which makes the revascularized structure lose its function. To solve
this problem, Ko et al. (6) Adopted an endothelial cell inoculation method that can effectively cover
the blood vessel wall of the decellularized pig kidney stent. The study of Lertkiatmongkol et al. (7)
Showed that the combination of CD31 antibody and vascular matrix enables vascular endothelial
cells to attach to blood vessels. CD31 is also known as platelet endothelial cell adhesion molecule-1
(PECAM-1/CD31).). Therefore, in future research, we can try to use endothelial cell inoculation
method and combine with antibody to effectively improve the adhesion and retention of endothelial
cells, and further investigate whether this method can make the engineered renal blood vessels
unobstructed.

Machiguchi et al. (8) Used cell-cell interactions in conditioned media to generate neurons in the
body for kidney repair. Their research proved the inhibitory effect of collecting duct cell matrix of
vascular endothelial cells and renal tubular epithelial cells, as well as the stimulating interaction
between vascular endothelial cells and renal tubular epithelial cells. Since the collecting duct cell
matrix is like the renal tubular epithelial cell matrix, it can cause mesenchymal stem cells to
differentiate into renal tubular epithelial cells. Therefore, renal tubular epithelial cells differentiated
from mesenchymal stem cells induced by the collecting duct cell matrix can be injected into the rat
renal cortex. Compared with unprotected cells, pre-implantation of cells with a small amount of gel
complex for three-dimensional culture pretreatment can trigger the formation of more neoprene-like
structures, indicating that the pre-treated kidney is injected into the renal cortex. Tubular epithelial
cells may help repair dysfunctional kidney tissue. Zhang et al. (9) Used adipose stem cells to
differentiate into mesoderm and implanted into stents, and then recellularized the renal artery and
ureter. They found that the induced mesoderm cells differentiated into tubular cells and products
more efficiently than adipose stem cells. This will provide a new idea for the differentiation and
induction of seed cells in the future.

In order to make the above technology feasible in clinical transformation, other key technical
problems need to be solved, including manufacturing a cell-free renal scaffold with clinical scale
(20); using clinically sourced cells to effectively recellularize the scaffold for reconstruction Fully
functional kidney structure; reduce the cycle of cultivating engineered kidney; ensure that there is
no serious thrombosis in the long-term implant. In addition, the clinical application of fully
functional kidneys in kidney-specific diseases are still a challenging task. To achieve this goal,
multidisciplinary research in this field should be carried out in a balanced manner, including the

7
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establishment of kidney disease models, preclinical research on the construction and application of
tissue engineering Kidneys, treatment methods for immune problems, and the regulation of
innervation of implants. The function of the kidney is complex, and the structure is diverse. It is still
difficult to completely reconstruct an engineered kidney that can be used for transplantation by
tissue engineering in vitro. Therefore, it is necessary to continue to select and optimize to produce
engineered kidneys in future research. The cells, scaffold materials and culture, the environment are
used to make engineered kidneys that function closer to normal kidneys and can be used for
transplantation.

Application of tissue engineering technology in ureter

Acellular matrix is a kind of tissue engineering ureteral scaffold, especially when it is planted
with cells, it can increase the formation of blood vessels. Koch et al. (11) Proposed to use porcine
acellular matrix cross-linked ureter as a scaffold for human arterial wall regeneration. The results of
the study found that the smooth muscle cells inoculated within 2 weeks evenly filled the stent,
making the stent a substitute for the ureter for transplantation. To improve the regeneration effect,
Zhao et al. (12) Proposed the method of implanting mesenchymal stem cells between vascular
endothelial cells to bridge the long arterial gap. The differentiation of mesenchymal stem cells can
obtain multi-layered arterial tissue. In smooth muscle tissue stained with a-smooth muscle actin and
smooth muscle myosin heavy chain, urothelial cytokeratin 20 and write-in 11 were positively
expressed, which proves that this technology is useful in tissue engineering arterial repair.
Application prospects clinically, the treatment methods for arterial stenosis or injury are mainly
insertion of a double J tube, balloon expansion, repair, and skin fistula. The application of tissue
engineering technology will greatly improve the quality of life of patients who have to fistula, such
as the ureter that cannot be repaired or has long defects. Clinically, the standard method of
replacement therapy is tubular small intestine replacement therapy or tongue mucosal replacement
therapy, but due to many complications, it is difficult to achieve the expected clinical treatment
effect. Another pioneering research is the use of veins instead of ureters (13). The vein is a pipeline
for the transportation of fluid in the human body. It has good elasticity and is very close to the
ureter in function. However, the number of animals in this study is small, and the incidence of
hydronephrosis is still increasing 3 months after transplantation, and the effect is not very
satisfactory. Further studies need to have good long-term results before they have the chance to be
applied in clinical practice in the future.

In the future application of tissue engineering technology, the concept of vein replacement in
the above method can be combined, and the decellularized vein can be used as a stent to plant
arterial epithelial cells and smooth muscle cells on the stent to achieve the function of replacing the
ureter. The location of the ureter is deep, and the injuries are mostly iatrogenic. The patients with
long stenosis are often older and have a higher tolerance to conventional treatment. Therefore, the
applicability of tissue engineering technology for the treatment of arterial stenosis lacks effective
clinical practice. Research.

Application of tissue engineering technology in the bladder

The materials for bladder tissue engineering mainly include:

1. Biomaterial's: natural biological materials made of collagen and alginate and cellular tissue
matrices made of different types of tissues from pigs, such as the submucosa of the bladder, the
submucosa of the small intestine, the dermis, Bladder, gallbladder, and amniotic fluid tissue, etc.
(14).

2. Artificial materials: synthetic stents (polyethylene sponge, Teflon, etc.); synthetic polymers
(such as poly-a-ester); silk-based materials. These materials have the advantages of non-toxicity,
biodegradability, and easy adjustment of their structure. Among them, the silk-based sourcing has
been removed from the silk biological material, and the human body’s tolerance to the silk-based
material is equivalent to that of the biological material, so the silk-based material can be used as a
scaffold in tissue engineering technology. In addition, Shakhssalim et al. (15) Successfully applied

8
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electrospinning technology to prepare a polycaprolactone/polylactic acid scaffold for canine bladder
wall replacement. Cell matrix was added to support seed detrusor smooth muscle cells, which can
stimulate local in vivo growth of primary cells.

In terms of cell selection, in theory, autologous cells are the best choice for inducing tissue
fusion and regeneration, which can effectively avoid serious immune responses. However, if urine-
derived stem cells are collected at the source of autologous cells, they are not suitable for urinary
diversion. The main reason for patients undergoing urinary diversion surgery is that most of the
patients undergoing urinary diversion surgery are mostly suffering from tumorous diseases, so the
collected cell sources may contain tumor cells. Other studies have shown that in vitro neuropathic
bladder cells (smooth muscle and epithelial cells) have low contractile potential and low
proliferation and differentiation ability (16). Therefore, mesenchymal stem cells seem to be a good
source of cells in bladder tissue engineering. However, since mesenchymal stem cells are not
autologous bladder cells, they are easily altered by urinary toxicity, which may affect the success
rate of tissue regeneration, but their advantage is that mesenchymal stem cells seem not to be
affected by the initial pathology of the nervous system (17). Studies have proved that the use of
multiple cell co-transplantation can promote the regeneration of bladder tissue (18). However,
insufficient vascularization of regenerated bladder tissue is still a challenge for bladder tissue
engineering. Zhao et al. (19) Isolated adipose-derived endothelial progenitor cells with high
proliferation potential and angiogenic properties, pretreated with hypoxia to increase the activity of
stem cells, and then combined porcine bladder acellular matrix with hypoxia-pretreated autologous
adipose-derived endothelial progenitor cells were injected into the rat bladder reconstruction model
at the same time, and its feasibility and the possibility of bladder blood vessel formation were
evaluated, proving that hypoxia preconditioning can promote angiogenesis and tissue-engineered
bladder function recovery.

Clinically, the ideal replacement bladder has complicated complications. The materials used for
bladder reconstruction in the past included gelatin sponge, Japanese paper, formalin-preserved dog
bladder, freeze-dried human dura mater, bovine pericardium, and small intestinal submucosa (20).
These biological materials provide a temporary scaffold for tissue growth, and over time they will
reshape and degrade. A common complication in patients with bladder reconstruction is the gradual
decrease in bladder capacity. Therefore, although these batteries can benefit some patients, they are
rarely used in subsequent studies due to their poor long-term effects and the existence of
complications. Be used again. To construct a tissue-engineered bladder, Bouhout et al. (21) Simu-
lated an autologous bladder equivalent (VE). First, fibroblasts and epithelial cells were used for
three-dimensional culture to obtain reconstructed VE; then they were cultured in a bioreactor, the
reactor can provide a circulating pressure of up to 15 cm H20O, which is then rapidly reduced to
achieve dynamically cultured VE (DCVE). The study found that the contour of the urothelium
produced by dynamic culture was like that of the natural bladder. Permeability analysis showed that
its contour was like that of the natural bladder and consistent with the basal cell tissue of the
bladder. At the same time, it had the proper stretch ability during suture and processing. This new
alternative method provides a new direction for regenerative medicine, which has similar properties
to the bladder and can act as a urea barrier. These properties can significantly reduce inflammation,
necrosis, and possible rejection. Studies have shown that, compared with cell-free scaffolds, cells
are implanted into scaffolds (such as: bladder acellular matrix; polyacetic acid/polylactic acid-
glycolic acid), the effect of cell growth is better (22-23). In clinical trials, it was found that a
cellular scaffold can only regenerate the urothelium but cannot regenerate smooth muscles to
achieve the effect of restoring the contractile function of the bladder. Another study by Bouhout et
al. (24) Found that the use of collagen-derived scaffolds in tissue-engineered three-dimensional
spherical bladder models can mimic the natural shape of the bladder. Bladder mesenchymal cells
are embedded in the scaffold, and epithelial cells are implanted on the surface. Therefore, the
tension in the bladder mesenchymal cells and epithelial cells implanted in the model are like that in
natural tissues. The three-dimensional spherical bladder model has the characteristics of highly
mature urethral epithelium, collagen remodeling, and smooth muscle cells expressing myosin show

9
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a tendency to rearrange parallel to the surface of the cavity, which has characteristics comparable to
natural tissues. This technology can be used for Partial replacement therapy for pathological bladder
in the future.

The ideal tissue engineering, regeneration biomaterial should be able to make the mature
epithelial cell layer uniformly and continuously attach to the surface of the bladder cavity and form
multiple smooth muscle cell layers on the surface of the bladder cavity. It should also provide
sufficient mechanical support to prevent renewal in the body. The tissue collapses prematurely
before it forms. However, the implanted cells are suddenly exposed to an environment full of
inflammatory mediators and activated immune responses, which will significantly affect their
proliferation and function. Therefore, the constructed in vivo microenvironment should support the
self-renewal, survival and differentiation of the implanted cell population and protect it from
harmful factors (25). Studies have found that the cocoon-like structure of the biomaterial matrix can
reduce the damage to the implanted cell components, and the simple coupling of the immunemodu-
lator and the biomaterial scaffold may turn it into a new “immunomodulator” biomaterial, thereby
causing the host Active immune rejection (26). In the future, if the paracrine signaling pathway and
immune mechanism are understood more fully, the behavior of host immune cells can be guided
more reasonably in clinical practice and appropriate regulation can be carried out, so that it can
provide support for the uptake and integration of grafts into surrounding tissues.

Application of tissue engineering technology in urethral repair

The structure of the urethra is complicated, and it is susceptible to various injuries. The healing
process often leads to the formation of scars. Autologous urine-derived stem cells and adipose-
derived stem cells have great advantages in tissue engineering applications because of their
noninvasiveness. They can be expanded in vitro and used in tissue engineering and three-
dimensional bioprinting. However, if it is not sufficiently structured in the body, it may cause urine
leakage or insufficient blood vessel formation. In addition, if it triggers an autoimmune reaction, it
is easy to form a urethral stricture. By dynamically simulating the characteristics of contraction and
expansion of the urethra in vitro, it helps the director play a key auxiliary role in the process of
tissue differentiation in vitro. The reconstruction of a long urethra requires a long enough tubular
graft, in which smooth muscle cells cover the inner and outer layers of the urothelium. Due to the
activity of telomerase, if the material of mesenchymal stem cells is selected, their proliferation
ability is strong and can be well Attaching to the surface of different scaffolds highlights certain
advantages; when these mesenchymal stem cells differentiate into smooth muscle cells or epithelial
cell lines, typical markers can be detected. Both urine-derived stem cells and bone marrow-derived
stem cells can successfully differentiate into smooth muscle cell lines. However, the efficiency of
producing epithelial cells in urine-derived stem cells is higher. The reason may be related to the
source of urothelium (27-28). The dynamic conditions of the director in the in vitro culture process
are very critical. Because it simulates the spatial structure and environment, it has a positive impact
on the proliferation of cells, the growth in the scaffold, and the maturation of engineered tissues
(29-30). The application of three-dimensional bioprinting technology makes it possible to prepare
cell-loaded urethra with different polymer types and structural characteristics in vitro.

Zhang et al. (31) Used poly (e-caprolactone) /poly (e-caprolactone-collected), PCL-PLCL] poly-
mer as a scaffold material to simulate the structure of rabbit urethra and mechanical properties, and
use cell-loaded fibrin hydrogel to provide a microenvironment for cell growth. The results of the
study show that the mechanical properties of the PCLPLCL (50:50) spiral stent are equivalent to
that of the rabbit urethra. Evaluation of the biological activity of the cells in the bioprinted urethra
showed that epithelial cells and smooth muscle cells remained more than 80% viable 7 days after
printing. Both cell types can proliferate activity in the cell-carrying hydrogel and maintain specific
biomarkers. These results provide a basis for further research on the three-dimensional bionics of
the urethral tissue. The model also simulates the mechanical properties and cellular biological
activity of the urethral tissue, as well as the possibility of using biofuel constructs in the biological
model to implant the urethra in vivo.
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Simoes et al. (32) Used biological scaffolds and derived soluble products to invent a method to
produce decellularized urethral scaffolds by decellularization of porcine urethra. First staining with
hematoxylineosin (HE), 4', 6-diamidino-2-phenylindole [2-(4-Amidinophenyl) -6-indolecarbamidi-
ne dihydrochloride, DAPI] staining and DNA quantification Method to evaluate the cell removal
rate; then use immunofluorescence staining and calorimetric analysis kit to detect extracellular
matrix protein; use human skeletal muscle myoblasts, muscle precursor cells and adipose-derived
stromal vascular components to evaluate the regeneration of cellular urethral biofilms
Vascularization; using mechanochemical decellularization method to remove about 93% of tissue
DNA, basically retain the components and microstructure of the extracellular matrix, and finally
achieve recellularization. It was confirmed by immunofluorescence and real-time fluorescence
quantitative polymerase chain reaction that the skeletal muscle extracellular matrix promoted the
formation of fibers and the expression of major skeletal muscle-related proteins and genes. This
method can produce urethral biocomplexes that retain important extracellular matrix proteins and is
easy to proliferate. This is the key first step in the preparation of tissue engineering technology
based on urethral biocomplexes.

Clinically, urethral stricture is more common in men, so research mainly focuses on male
urethral reconstruction. However, because the complications are difficult to control, the current
commonly used surgical methods such as autogenous genital skin, bladder mucosa, oral mucosa
replacement, etc. are not ideal. They often cause hair growth, stenosis, stone formation, and
diverticulum. There is currently no standardized stent available for clinical use. However, in the
clinical study of Raya-Rivera et al. (33), patients who need urethral reconstruction were evaluated,
and the effectiveness of the tissue engineering urethra using the patient's own cells was considered.
The research team selected 5 men with urethral defects as the research subjects and took tissue
biopsy samples. The muscle cells and epithelial cells were expanded and inoculated on the
polyglycolic acid-polylactide complex scaffold. The patients then used the tissue The engineered
tubular urethra was reconstructed, and urinalysis, cystourethroscopy, cystourethrography, and blood
flow measurement were performed at 3, 6, 12, 24, 36, 48, 60, and 72 months after surgery. At 3, 12
and 36 months, a series of endoscopic circular sampling biopsies were performed in different areas
of the engineered urethra; the median follow-up time was 71 months (36-76 months). Anti-
cytokeratin antibodies, actin, desmin and myosin antibodies confirmed the presence of epithelial
cells and muscle cell lines in the culture. The median maximum urinary flow rate was 27.1 mL/s
(normal range 16-28 mL/s). Continuous radiography and endoscopy showed that the urethra width
was normal and there was no stricture. Urethral examination showed that the structure of the urethra
was normal 3 months after transplantation. The results show that the tubular urethra can be used in a
clinical environment and remain functional for up to 6 years, proving that the engineered urethra
may be used in the future for patients who require complex urethral reconstruction. However, for
adult long urethral strictures, such as those related to lichen sclerosis, it is still necessary to rely on
autologous tissue replacement. At present, there is no other effective and clinically proven tissue
engineering program for the clinical treatment of urethral strictures (34), Therefore, this field will
also be a key breakthrough direction for future urethral tissue engineering research.

Conclusion

Tissue engineering technology is an emerging technology with broad prospects in the current
medical field. Its potential is mainly manifested in a high degree of imitation of the cells, three-
dimensional structure and environment required for the function of tissues and organs, which can
maximize the restoration of their original functions after replacement. Even in the future can
surpass the effect of its original function. Organisms, especially developing embryos, are typical
self-assembly systems. Tissue and organogenesis are also completed through self-assembly. In the
process of self-assembly, through the interaction of cell-cell and cell-extracellular matrix, the
developing organism and its parts gradually differentiate and build into the final shape. Applying
this characteristic to tissue engineering technology is an important idea for the development of
tissue engineering. The success of designing and manufacturing functional structures and organs
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depends on the study of the principles of cell self-assembly and the ability of people to apply them
to the clinic. There have been some successful cases (35), but there is no authoritative solution to
meet the increasing demand for new regeneration technologies. Therefore, in the future, biological
preparation methods (including but not limited to the field of tissue engineering) for reconstructing
damaged tissues and organ functions will not only focus on the use of the body’s regenerative
capacity, but also the research of appropriate materials. Therefore, biomedicine and engineering are
needed. Deeper integration. Nowadays, the main problems facing tissue engineering technology
research are: the biocompatibility and mechanical properties of the scaffold, the proliferation of
seed cells in the scaffold material does not meet the clinical requirements, and the immune
inflammatory response causes scar formation and affects the transplantation effect. As an emerging
technology, three-dimensional printing technology has high controllability of the printed structures
and the choice of materials with good biocompatibility for printing, so its application in tissue
engineering has great potential. With the emergence of new materials, the development and
perfection of 3D printing technology, the continuous improvement and innovation of tissue
engineering technology and concepts, and the continuous, in-depth understanding of cell interaction
mechanisms, tissue engineering technology applied in clinical practice in the future will become a
history of human medical treatment.
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KOMPOSTLARIN QARGIDALI BiTKiSi ALTINDA EFFEKTLiYi
Acgar sozlar: iizvi giibra, miinbitlik, qargidali, gida elementlari, balans

Efficiency of composts under corn plant
Summary

Pollution of the environment with waste is the basis of the degradation of the natural system. To
prevent this, it is necessary to protect natural resources as much as possible and organize the
recycling of waste. Azerbaijan has sufficient resources to prepare organic fertilizers based on new
technologies. The presented article discusses the damage caused to the environment by pollution of
lands of Ucar region.

The need for agro-technical measures to restore such areas that have lost their fertility is
emphasized. In landscaping research, it is recommended to grow soybeans on such lands and apply
high doses of organic fertilizers to ensure their normal development.

Key words: soil fertility, corn, nutrients, productivity, quality indicators

Giris

Otraf miihitin tullantilarla ¢irklonmoasi tobii sistemin deqradasiyasinin osasini togkil edir. Bunun
qarsisin1 almaq ti¢iin tobii ehtiyatlart maksimum doaracads qorumaq va tullantilarin tokrar emalini
toskil etmok lazimdir (Ilypkan 1976: 56). Uzvi giibralor bitkilorin gqidalanmasi iigiin lazim olan gida
elementlori ilo torpagi zonginlogdirmoaklo yanasi, onun su-fiziki xassalorini yaxsilagdirir, torpagi
faydali mikroorganizmlarlo tomin edir, minerallagsma prosesini va bitkiys daxil olmasini siiratlondi-
rir, torpaqda gida maddolorin itkisinin garsisini alir, torpagi mikroolementlorlo zonginlosdirir ki,
bunun da naticasinds torpagin miinbitliyi borpa olunur vo kond tosarriifat1 bitkilarinin becarilmasi
Vo normal inkisafinin ehtimali yiiksalir (ITetepOyprckuit 1963, 591). Respublikanin torpag-iglim
soraiti, aparilan siini suvarmalar, giinos siialarindan alinan istiliyi vo okilon bitkilorin tolobatini
nozors alarag, orta hesabla har il akin sahasinin har herktarina an azi 12 ton vo yaxud 30-36 ton iig¢
ildon bir, 30-40 ton iizvi giibroni osas sum qatina vermok lazimdir. Belo aqrotexniki todbirlorin
aparilmasi naticasinds torpaglarin gillosmasinin garsist alinir, humus balansi sabitlasir, torpaglarin
degradasiyaya ugramasinin, ekologiyasinin pozulmasinin qarsist aliir (Domirova 2013, 326).

Qargidali taxil fasilasine aid olmagla, ondan miixtalif magsadlar {igiin istifads olunur. Sonayeds
iSo qargidali donindon nisasta, etil spirti, dekstrin, sokar, bal, E vitamini askorbin vo qulutamin
tursular1 alinir.

Qargidal1 bitkisinin govdasindan, yapraq va qicalarindan kagiz, linoleum, siini propkalar, plastik
kiitlo vo digar mahsullar alinir.

Qargidali digor donli bitkilorlo miiqasiyado riitubsti daha gonastlo sorf edir. Ciinki onun
vegetasiya dovrii arzinds riitubato tolobati da miixtalidfir.

Digar donli-taxil bitkiloarinin okini ilo miigasiyado hektar tizro mohsuldarligi oldugundan (70-
80sen/ha) gargidali okini daha g¢ox golir getirir. Bunun iiglin do nozords tutulan agrotexniki
todbirlari ardicil olaraq vaxtinda yerina yetirmak lazimdir.

Payizliq danli bitkilor yigilan kimi saho diskli malalarla 8-10 sm darinlikds tizlonir, 20-30 giin
kecdikdon sonra 6n kotanciqli kotanla 25-27 sm darinlikds sum edilir.

Ogor gargidali gec yigilan saloflordon sonra sopilorss, bu zaman diskli mala il kék vo govda
qaliglar1 xirdalanmali va saha 27-30 sm dorinlikdo sumlanmalidir.

Payizda torpagin dorin sumlanmasi alaq bitkilorinin mohv olmasi ilo yanasi, qar sularindan
omoala galan riitubati 6ziinds saxlayir, zararverici vo xastaliklorin qarsisini gabaqcadan alir.
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Yazda sahoys ¢ixmaq miimkiin oldugu vaxtdan baslayaraq 10-12 sm dorinlikda birinci,
qargidali toxumu sopilmazdan gabag iss 8-10 sm dorinlikds ikinci kultivasiya ¢okmak lazimdir.

Qargidali gqida maddolorine talobkar bitki oldugundan vegetasiya miiddatinds torpagdan gida
alir.

Miinbitliyini itirmis torpaqlar1 dovriyys gaytarmagq iiclin bu torpaqlari yasillasdirmagla onlarin
inkisafin1 siiratlondiron diizgiin giibro normalarinin se¢ilmoasi osas sartlordondir. Ucar rayonu
orazisinds elementlorinin migdarinin artmasina sabab olur. Otraf miihitin ¢irklonmasina sabab olan
yerli tullantilar asasinda hazirlanmis tizvi giibralor torpagda gida elementlorinin migdarinin artmasi-
na sabab olur. Uzvi giibralordan istifads zamani qargidal bitkisinin boy va inkisafi nazars ¢arpacaq
doracods yaxsilasir. Qargidalinin vegetasiya miiddsti qisa olmagla adston 110-115giin, bozi
tezyetison hibridlordo isa 80-100giin toskil edir. Bu bitki coxsaxoali istifadoys vo yiiksok
mohsuldarliga malik olmagqla, mithiim don vo yem bitkisidir. Diinya 6lkslorinds qargidalinin 20%-i
orzaq kimi, 15-20%-i texniki moagsadlor iigiin, toxminan 60-65%-i iso yem kimi istifado edilir.
Qargidali gida maddolorina talobkar bitki oldugundan vegetasiya miiddstinds torpagdan gida alir.
Qargidali inkisafinin ilk dovrlarinds azot vo fosfora garsi daha gox toalobkar olur vo azotu fosfora
nisboton daha ¢ox monimsayir. Umumiyyatls, don almagq magsadils okilon qargidali sahasinin hor
hektarina tosiredici maddos hesabr ilo 130 kg azot, 145 kq fosfor vo 85 kq kalium verilmolidir.
Giibralorin monimsoanilmo amsalini yiiksaltmok vo vahid giibro miqdaria diigon mohsulu artirmagq
maqsadilo onlarin torpaga verilmasina diizgiin amal olunmalidir. Qargidali bitkisinin qida maddalari
ilo tomin olunmasinda mineral giibralorlo yanasi, lizvi giibralorin, xiisuson do {izvi tullantiladan
hazilanmis kompostlarin rolu daha ¢oxdur. Suvarma zamani sahoys 20-30 ton kompost verilmasi
bitkilorin gida ilo tomin olunmasinda xiisusi shomiyyasto malikdir.

Biz 6z tadqiqatimizda Sirvanin boz-¢aman torpaqglarinda qargidali altinda 5 variantda, 4 tokrarda
asagidaki sxem {izrs tocriiba qoyulmusdur.

1.Nozarat /giibrasiz, 2.Kompost 10 ton/ha, 3.Kompost 20t/ha, 4.Kompost 30t/ha, 5.NgoPsoKi20.
Tacriibalordo Ucar royonunuda yerloson tacriiba dayaq montagesinds hazirlanmis kompostlardan
istifado olunmusdur.

Okin sxemi variantlar aras1 mosafo 1,5 metr, tokraralar aras1 mosafo iso 1,0 metr toskil etmisdir.
Corgoarasi 70 sm, bitki arasi iso 30 sm olmusdur. Aqrokimyavi xarakteristikani, giibralorin torpag
miinbitliyino tosirin dyronmok ticiim torpaq, giibro vo bitki analizlori ti¢tin niimunalor gotiiriilmis-
diir. Analizlor “Palintest- 7100” fotometrdo aparilmisdir.

Tacriiba sahasinin aqrokimyoavi xiisusiyyatlorini miiayyanlogdirmok ii¢iin torpaq niimunalori
gOtiiriiliib analiz olunmusdur. Qargidali torpaga tolobkar bitkidir, hoddindon artiq soranlasmis vo
turs torpaqlar bu bitki iigiin yararsizdir. Qeyd edok ki, qargidaliya aqrotexniki qulluq gostormoklo
yiiksok mohsuldarliga nail olmaq miimkiindiir. Miiayyan olmusdur ki, bu torpaqglar qida elementlari
ilo zoif tomin olunmusdur. Keyfiyyatli qargidali mohsulu alds etmoak {igiin {izvi gilibralordon istifads
etmok vacibdir. Bu magsadlo mart ayinda torpaga variantlar iizra tullantilardan hazilanmis kompost-
larin miixtolif dozalar1 vo bir variantda iss 10 ton kompostun torkibindoki gida elementlorino
ekvivalent mineral giibro (N,P,K) verilmisdir. Analiz ti¢lin giibro niimunolori gotiiriilmiisdiir.
Istifado olunan kompostun kimyavi torkibi analiz olunmusdur. Analiz neticalorindon miiayyan
olmusdur ki, istifade olunan kompostun tarkibinds iizvi madds 30,0%, azot 0,9%, fosfor 0,6%,
kalium iso 1,2% toskil edir. Istifada olunan iizvi giibrolorin torpaqda gida elementlarinin (N,P,K,)
miqdarina tasiri bitkinin inkisafinin iki morholasinds-giibra verildikdon, sonra vo mohsul yigiminin
sonunda miisyyon olunmusdur. Burada on yiiksok naticolor hektara 30 ton kompost verilon
variantda alinmigdir. Belo ki, 30 ton kompost verilon variantda vegetasiyanin sonunda torpaq
kompleksi torafindon udulmus ammonium azotu 0-20 sm torpaq qatinda 26,00 mg/kq, torpagin 20-
40 sm qatinda 22,00 mq /kq, giibrasiz nazarst variantinda isa bu rogemlor uygun olaraq 17,00mgq/
kg, 16,50 mqg/kq toskil edir.

Vegetasiya miiddatindo bitki tizorinds iki dofo fenoloji miisahidalor aparilmis, bitkinin boyu
Olgiilmiis, torpaqda qida elementlorinin dinamikasini dyranmoak moaqgsadi ilo torpaq niimunalori
gOtiiriiliib, analiz tiglin hazirlanmisdir. Verilmis giibrolorin 30 vo 60 giin sonra bitkilorin boyuna
tosiri asagidaki codvalds verilmisdir.
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Cadval 1
Kompostun miixtalif dozalarinin qargidah bitkisinin boyuna tasiri
Bitkinin boyu, sm (5 bitkida)
Variantlar 30 giin sonra 60 giin sonra

1. | Nozarot /giibrasiz/ 20 25 28 | 27 | 27 | 44 | 46 45 | 47 | 55
2. | Kompost 10ton/ha 34 36 39 | 30 | 38 | 52 66 65 | 65| 73
3. | Kompost 20t/ha 42 50 | 55 | 60 | 65 | 81 | 90 82 |89 | 91
4. | Kompost 30t/ha 103 | 129 | 126 | 124 |122 |160 | 176 | 166 |165 | 166
5. | NgoPeoKi20 100 | 112 | 101 | 112 |121 |151 | 157 | 155 |153 |134

On yaxs1 naticolor hektara 30 ton kompost verilon variantda miisahido olunmusdur. Istifado
olunan giibralorin qargidalinin keyfiyyat gostariciloring tosiri novbati codvalds verilmisdir.

Kompostun miixtalif dozalarinin gargidalinin tam yetismo dovriinds fosfor, kaliumun vo kal-
siumun miqdarina tesiri dyronilmis va naticalor névbati cadvalds verilmisdir.

Cadval 2
Kompostun miixtalif dozalarimin gargidah bitkisinin keyfiyyatina tasiri
Variantlar Karbohidratlar,% Yaglar,% Ziilal,%
1. | Nozarot/ giibrosiz 55 4,1 7.2
2. | Kompost 10 ton/ha 55 4,3 8,1
3. | Kompost 20 ton/ha 65 4,7 8,4
4. | Kompost 30 t/ha 69 6,7 11,0
5. NgoPeoK]_zo 59 4,6 8,3

Molum olmusdur ki, 30 ton kompost verilon variantda bitkinin tam yetismo dovriindo,
vegetasiyanin sonunda fosfor-275 mq/100gram, kalium-300 mg/100qram, kalsium isa 32,0 mg/100
gram togskil toskil etmisdir.

Cadval 4

Kompostun miixtslif dozalarimin qargidah torpaqda gida elementlarinin (N,P,K)
qargidah tarafindon aparilmasina tasiri

Variantlar Quru kiitlo, |Vegetativ organlarla | Mohsulla aparilan, | Comi aprilan, kq/ha
sentner/ha aparilan, kg/ha ka/ha
Moahsul Vegetativ N P205 K,O | N P205 K,,O N P205 K,,O
hissa
1 | Nozarat 15,0 6,3 95 | 30 | 55 |500 | 13,0 | 340 | 645 | 180 |495
(giibrasiz)
2 | Kompost 27,5 7,715 244 | 48 | 13,0 (00,0 | 37,0 | 80,0 | 1240 | 41,8 [93,0
10 t/ha
3 | Kompost 28,0 760 216 | 34 | 11,8 (980 | 325 | 72,0 | 1190 | 359 (838
20t/ha
4 | Kompost 2950 | 7.80 |235 | 44 | 12,0 100.5| 36,0 | 780 | 1235 | 40,9 | 95,0
30t/ha
5 | NgoPeoKizo | 27,0 900 [235 | 55 | 140 46,0 | 410 | 90,0 | 171,0 | 46,5 |23,0

Istifado olunan {izvi giibralorin torpaq miinbitliyina tosirini dyronmok mogsadi ilo quru kiitlo
hesablanmis, mohsulda, vegetativ orqanlarda olan azot, fosfor, kalium miioyyon olunmus vo
bitkinin meyvasi vo vegetativ orqanlari vasitasi ilo torpaqdan aparilmis qida elementlarinin (N,P,K)
miqdar1 hesablanmis vo naticalor cadval 4-do verilmisdir. Nozora alsaq ki, bitki altinda verilmis
lizvi giibranin torkibindaki gida elementlorinin birinci il toxminan 25 faizi bitki torofindon asan
monimsanilon formaya ke¢ir, onda istifado olunan peyinin torpagin potensial vo effektiv
miinbitliyinin artirilmasinda ovozolunmaz rolu bir daha aydin goriintir.
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Natica
Hektara 30 ton kompost verilon variantda torpaqda gida elementlorinin (N,P,K) miqdari
vegetasiyanin sonunda, mohsul yigimindan sonra analiz olunmus vo miioyyon olmusdur ki, hor {i¢
elementin miqdarinda miisbat balans alinmisdir. Miioyyon olmusdur ki, hektara 30 ton migdarinda
verilmis kompost torpagin miinbitliyini artirmaqla yanas1 gargidali bitkisinin inkisafina,
keyfiyyatina vo mohsuldarligina da miisbat tosir gostormisdir.
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SIRVANIN BOZ-COMON TORPAQLARINDA
UZVi GUBROLORIN TOROVOZ ALTINDA SOMOROLILIYI

Acar sozlar: iizvi giibra, miinbitlik, bibar, gida elementlori

Efficiency of organic fertilizers under vegetables in Shirva gray-meat soils
Summary

Pollution of the environment with waste is the basis of the degradation of the natural system. To
prevent this, it is necessary to protect natural resources as much as possible and organize the
recycling of waste. Azerbaijan has sufficient resources to prepare organic fertilizers based on new
technologies. The presented article discusses the damage caused to the environment by pollution of
lands of Ucar region.

The need for agro-technical measures to restore such areas that have lost their fertility is
emphasized. In landscaping research, it is recommended to grow soybeans on such lands and apply
high doses of organic fertilizers to ensure their normal development.

Key words: soil fertility, pepper, nutrients, productivity, quality indicators

Giris

Respublikanin torpag-iqlim soraiti, aparilan siini suvarmalar, giinos siialarindan alinan istiliyi vo
okilon bitkilorin tolobatin1 nozoaro alarag, orta hesabla hor il akin sahasinin hor hektarina on az1 12
ton vo yaxud 30-36 ton ti¢ ildan bir, 30-40 ton iizvi giibrani asas sum qatina vermak lazimdir. Bela
agrotexniki tadbirlorin aparilmasi naticasinds torpaqlarin gillogsmasinin garsisi alinir, humus balansi
sabitlosir, torpaqglarin deqradasiyaya ugramasinin, ekologiyasinin pozulmasinin garsist alinir (2).

Bibar torovoz bitkisidir. Son illor respublikamizda o ciimlodon Sirvan zonasinda bu bitkiyo
digget azaldigina gora onun istehsali xeyli azalmigdir. Bibor torkibi sokorlor, mineral duzlar,
vitaminlor ilo zongindir. Yiiksok keyfiyyatli bibor mohsulu yetisdirmok ti¢iin torpaq miinbit olmali-
dir. Biz do 6z isimizdo bibar bitkisi altinda torpaqlarin aqrokimyavi xiisusiyyatlorini artirmaq tigiin
Sirvan zonasinda yayilmis, otraf miihitin ¢irklonmasina sabab olan tullantilardan hazirlanmig {izvi
giibralorin miixtalif dozalarindan istifads etmisik .

Tacriibalor Sirvanin zonasinin boz-gomon torpaqlarinda “Bolqar 19” bibar sortu altinda 5
variantda, 4 tokrarda qoyulmusdur. Uzvi giibro kimi peyindon, otraf miihitin cirklonmasine sobab
olan moaisat, sonaye va kond tesarriifati tullantilarinin asasinda hazirlanmis “Sirvan” kompostunun
miixtolif dozalarindan (hektara 20 ton, 40 ton) istifado olunmusdur. Okin corgovi lisulla aparilmais-
dir.

Miinbitliyini itirmis torpaqlar1 dovriyya qaytarmaq iiglin bu torpaqlar1 yasillasdirmaqla onlarin
inkisafin1 siiratlondiron diizglin giibro normalarinin se¢ilmasi osas sortlordondir. Otraf miihitin
cirklonmasina sobab ollan yerli tullantilar osasinda hazirlanmis tizvi giibrolor torpagda gida
elementlorinin miqdarinin artmasina sobob olur. Uzvi giibralordon istifads zamani bibor bitkisinin
boy va inkisafi nazaro garpacaq dorocads yaxsilasir. Bitkilords ¢igoklonma daha intensiv gedir.
Bioloji vo faktiki mohsuldarliq artir. Kompost bostan va diger tarla bitkilorinin yeriistii hissasindon
Vo basqa tullantilarindan hazirlanir. Bunun ii¢iin homin tullantilar iri ¢alalara tokiiliir vo ya yerin
iizorindo torpagla qarisir vo hor 1 m®s 1 kq yanmamus ohong slavo edilir. Yaz-yay dévriindo
suvarilir vo 2-3 dofa bello ¢evrilorak qarigdirilir, 2-3 ildon sonra ondan slava giibra kimi istifads
etmok olar. Kompostun tarkibinds gida maddalorin migdari peyina nisbaton ¢oxdur (3, 4).

Kompost hazirlamaq {iclin peyindon, bitki tullantilarindan, oduncaq kiiliindon, clirtimiis
samandan, torfdan, xazoldon, mineral giibralordon ise fosfor giibrosindan istifads edirlor, bunlarin
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qarigigmi 1-1,5 m hiindiirliikds, 2 m eninds y1gib bir qodar do sénmomis shang olava edib, yay
dovriinds 2-3 dofa suvarib bells gevirirlar, 6-8 aydan sonra kompost giibro Kimi istifads edils bilir.

Uzvi giibrolor torpaga sitil basdirilmamisdan qabaq verilmisdir. Giibra verilmodan 6nca torpa-
gin aqrokimyovi xiisusiyyatlorini miioyyanlosdirmok ti¢iin sahmat tisulu ilo bes noqtodan torpag
niimunolori gotiiriilmiisdiir. Miioyyan olmusdur ki, bu torpaqlar qida elementlori ilo zoif tomin
olunduguna gors, bibar bitkisinin do gida elementlarins talobatini nozars alaraq iizvi giibralordan
istifado  vacibdir. Istifado olunan {izvi giibrolorin bibor altinda torpagda fosfor vo kaliumun
dinamikasina tasiri 6yranilmis va naticalor ndvbati cadvalds verilmisdir.

Bizim tadgigatimizda conubi-sorqi Sirvanin boz-¢oman torpaqlarinda bibar bitkisi altinda 5
variantda, 4 tokrarda asagidaki sxem iizrs tocriiba qoyulmusdur.

Cadval 1
Uzvi giibralarin bibar bitkisi altinda torpaqda fosfor va kaliumun
doyismo dinamikasina tasiri
F osfor (P,0s)/ mg/kq Kalium (Ky0)
ma/kq
Ne | Variantla | Darinlik Veget.ovval. Meyvo yetisondo | Veget. Meyvo
r sm = 5 ~ awval. yetisondo
9 < 2 | 5 Miibadilovi
< = ~ <
] =2 < 8
S |2 |3 |E
%2) n
1. | Nozarat/ 0-20 3,4 18,6 1.4 16,0 220,0 130,0
glibrosiz 20 - 40 1.8 15,4 0,7 13,5 120,0 85,0
2. | Peyin 20 0-20 3,7 23,0 1,6 16,8 240,5 140,0
ton/ha 20 -40 2,0 17,0 1,0 14,4 140,0 90,0
3. | Peyin 40 0-20 4,0 26,0 1,8 19,5 270,0 180,0
ton/ha 20 - 40 2,4 18,0 1,2 15,0 160,0 120,0
4. | Kompost 20 0-20 3,6 24,0 1,6 17,0 250,0 150,0
ton/ha 20 - 40 2,2 17,5 1,2 14,5 155,0 100,0
5. | Kompost 40 0-20 3,9 26,0 1,7 20,0 268,0 175,0
ton/ha 20 - 40 2,4 18,5 1,3 153 160,0 110,0

1.Nozarat /giibrasiz ,2.Peyin 20ton/ha, 3. Peyin 40 t/ha, 4. Komoost 20t/ha ,

5. Komoost 40 t/ha. Tacriibalords Ucar rayonundaki tacriiba dayaq montagasinds tizvi giibralor-
don istifads etmoklo qoyulmusdur.

Corgoarast 70 sm, bitki ilo bitki arasi iso 20 sm olmusdur. Aqrokimyavi xarakteristikani,
giibralorin torpaq miinbitliyino tosirini dyronmok iiciin torpaq, giibro vo bitki analizlori {igiin
niimunoalor gotiiriilmiisdiir. Analizlor “Palintest- 7100” fotometrds aparilmisdir.

Tacriiba sahasinin agrokimyoavi xiisusiyystlorini miioyyanlosdirmak {igiin torpaq niimunalari
gOtiiriiliib analiz olunmusdur. Bibar bitkisi torpaga toalobkar bitkidir, hoddindan artiq soranlagsmis vo
turs torpaglar bu bitki tigiin yararsizdir. Qeyd edok ki, bibars aqrotexniki qulluq gostormokls yiiksok
mohsuldarliga nail olmaq miimkiindiir. Miiayyan olmusdur ki, bu torpaqlar qida elementlori ilo zoif
tomin olunmusdur. Keyfiyyatli va planlagdirilmis bibar mohsulu alds etmok tigiin tizvi giibralordon
istifado etmok vacibdir. Bu magsadlo mart ayinda torpaga variantlar iizra peyinin vo kompostun
miixtolif dozalar verilmisdir. Analiz {i¢iin giibra niimunalori gétiiriilmiisdiir. Istifade olunan peyinin
kimyovi torkibi analiz olunmusdur. Analiz naticalorindon miisyyan olunmusdur ki, istifade olunan
¢liriimiis peyinin torkibinds {izvi madds 20,4%, azot 0,50%, toskil edir. Istifado olunan iizvi
giibralorin torpaqda gida elementlarinin (N,P,K) migdarina tasiri bitkinin inkisafinin iki marhalasin-
do-giibra verildikdon sonra vo mohsul yigimmin ardinca miioyyan olunmusdur. Burada on yiiksok
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naticalor hektara 40 ton peyin voa 40 ton kompost verilon variantda alinmigdir. Belo ki, 40 ton
peyin verilon variantda vegetasiyanin sonunda torpaq kompleksi torafindon udulmus ammonium
azotu 0-20 sm torpaq qatinda 24,00 mq/kq, torpagin 20-40 sm qatinda 21,15 mq /kq, giibrasiz
nozarat variantinda iso bu ragemlar uygun olarag 19,20mq/kq, 16,30 mg/kq teskil edir.

Vegetasiya miiddatindo Dbitki tizorinds iki dofo fenoloji miisahidolor aparilmis, bitkinin boyu
Ol¢iilmiis, torpaqda qida elementlorinin dinamikasini dyronmok magsadi ilo torpaq niimunslori
gotiiriiliib, analiz ti¢lin hazirlanmigdir. Verilmis giibralorin 30 va 60 giin sonra bitkilarin boyuna
tosiri asagidaki cadvoldo verilmisdir.

Cadval 2
Uzvi giibralarin bibar bitkisinin boyuna tasiri
Bitkinin boyu, sm (5 bitkido)
Variantlar 30 giin sonra 60 giin sonra
1. | Nozarot /giibrasiz/ 23 | 26 | 28 | 27 | 29 | 49 47 45 50 58
2. | Peyin 20ton/ha 33 [ 3939 | 30 | 38| 57 69 63 65 75
3. | Peyin 40t/ha 43 | 53 | 57 | 64 | 66 | 81, 90 82 89 90
4. | Kompost 20t/ha 106 | 123 | 125|124 | 122 | 160 | 166 | 156 | 165 | 168
5. | . Kompost 40t/ha 100 | 112|101 | 112 | 121 | 151 | 157 | 155 153 | 134

On yaxs1 naticalor hektara 40 ton peyin verilon variantda miisahids olunmusdur. Istifada olunan
giibralarin bibarin keyfiyyat gostaricilaring tosiri novbati codvalds verilmisdir.

Kompostun miixtalif dozalarmin biborin tam yetismo dovriindo  bitkinin inkisafina, keyfiyyatino
Vo mohsuldarlhigina tasiri novbati codvalds verilmisdir.

Istifado olunan iizvi giibrolorin torpaq miinbitliyino tosirini dyronmok mogsadi ilo quru kiitlo
hesablanmig, mohsulda, vegetativ orqanlarda olan azot, fosfor, kalium miioyyon olunmus vo
bitkinin meyvasi vo vegetativ orqanlari vasitasi ilo torpagdan aparilmis gida elementlorinin (N,P,K)
miqdar1 hesablanmisdir.

Cadval 3
Uzvi giibralorin bibar bitkisinin inkisafina, keyfiyyatina vo mohsuldarhgna tosiri
Ne Gostoricilor Giibrosiz Kompost Kompost 40t\ha
20t\ha
1. | Vegetasiya miiddoti, giin 96 — 100 85-90 80 -85
2. | Nitratlar, mg/kq 65-70 60-50 45-42
3. | Bir sitildoki bibarlorin 6-8 9-11 13-15
say1
4. | Quru madds, % 8,5-9,0 10,0-11,5 12,0-12,5
5. | Askorbin t-su,mgq% 19 -22 23— 24 24 — 25
Sokar, %-lo 2,6 3,0 3,2
Mohsuldarlig, sen/ha 220 255 280

Aparilmig todgigatdan moalum olur ki, hektara 40 ton kompost verilon variantda giibro ilo
torpaga 560 kq azot, 314 kq fosfor vo 576 kq daxil olub, bitki vasitasi ilo aparilan azot 171 kq, 46,5
kq fosfor va 104 kq kalium olmusdur. Giibrasiz nazarat varianti ilo miigayiso etdikde malum olur
ki, bu variantda torpaqda hor ii¢ gida elementinin migdar1 miisbat balans alinmisdir. Nozors alsaq
ki, bitki altinda verilmis tizvi giibronin torkibindaki gida elementlarinin birinci il toxminan 25 faizi
bitki torafindon asan monimsonilon formaya keg¢ir, onda istifado olunan peyinin torpagin potensial
Vo effektiv miinbitliyinin artirllmasinda avozolunmaz rolu bir daha aydin goriiniir.
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Natica
Hektara 40 ton kompost verilon variantda torpagda gida elementlorinin (N,P,K) miqdari

vegetasiyanin sonunda, mohsul yigimindan sonra analiz olunmus vo miioyyon olmusdur ki, hor {i¢
elementin miqdarinda miisbat balans alinmisdir. Miiayyan olmusdur ki, hektara 40 ton miqdarinda
kompost torpagin miinbitliyini artirmaqla yanasi bibar bitkisinin inkisafina, keyfiyyatino va
mohsuldarligina da miisbot tosir gdstormisdir.
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INTRUDUKSIYA OLUNMUS MUXTOLIFPLOIDLI TUT SORTLARININ
YEMLIK KEYFIYYOTININ BARAMANIN TEXNOLOJi GOSTORICILORINO
TOSIRININ OYRONILMOSININ NOTiCOLORI

Acgar sozlar: tut, sort, introduksiya, barama, xam ipak ¢iximi, ipaklilik, metrik némra

Results of studying the effect of feed quality of introduced multiple
varieties on technological indicators of cocoon
Summary

The article provides information on the technological features of cocoons obtained from
silkworms fed on the leaves of mulberry varieties imported from different countries.

We are talking about raw silk yield, total length of cocoon wire, metric number of silk thread,
dry cocoon yield from live cocoon, raw silk yield indicators. These indicators may differ depending
on the hereditary characteristics of different varieties.

Keywords: Mulberry, sort, introduction, cocoon, raw silk yield, silkiness, metric number

Torpaq iqlim soraiti ilo kaskin farglonan Azorbaycan Respublikasi flora vo faunasinin da zongin
olmasi ila segilir.Qafgazin bitki florasinin 70%-ini (4500- don art1 bitki novii) Azarbaycan florasi
toskil edir. [1]. Respublika bir ¢ox bitki cins vo ndvlarin,o climladan tut bitkisinin vatoni sayilir.
Boyiik orazini ohato edon 6lkalords bu bitki tut adlanir.Bu da Azarbaycan—turk soziidiir. Qadim turk
dilinda tut s6ziiniin monasi “diisorge, yurd kimi monalandirilir.[2]

XIX asrin sonlarina dogru iso artiq mohsuldar tut formalarinin se¢ilmoasi vo yaradilmasi isi elmi
osaslarla aparilmigdir.1850 —ci ildo yaradilmis Qafqaz kond tosorriifati comiyyotinin 1887-ci ildo
Tiflisdo toskil etdiyi Soki vo Susada filiallar1 olan Qafqaz ipakgilik stansiyasinin boyiik xidmatlori
olmusdur. Homin stansiya 1892-ci ildo Avropa, Cin, Yaponiya, Orta Asiya sortlarini introduksiya
edib zongin tut kolleksiyasi yaratmisdir. Homin sortlardan Azarbaycanda da yem bazasi yaratmaq
tiglin istifado olunmusdur.1925- ci ilds yaradilmug Gonco zona ipokgilik stansiyast 1958-ci ilds
onun bazasinda yaradilmis Azorbaycan Elmi- Todqiqat ipokgilik institutu daha genis planlt sokildo
mosgul olmusdur. Hal-hazirda iso Heyvandarliq Elmi Todqiqat Institutunda tutun yeni sort vo
formalariin yaradilmasi tigiin elmi-tadqiqat islori aparilir.

Biitiin yeralt1 vo yeristii orqanlarindan istifads edilmasi baximindan tayi-barabori olmayan tut
bitkisindon Azorbayacan xalqi hom do miialico bitkisi kimi genis sokilds istifads etmisdir. Boytik
tobib miitofokkir vo filosof Ibn —Sina tut bitkisinin miixtolif orqanlarindan xiisusilo onun
meyvasindan hasirlanmis dormandan ugurla istifads edilmasi hagda malumat vermisdir.

Tutdan bir meyva bitkisi kimi godim zamanlardan istifado edilir. Azorbaycanda tutun g¢oxlu
giymatli meyvalik sortlari yayilmisgdir.

Xalq tobabatindo tut bitkisi mohsullarindan istifado edilmoys dair ¢oxlu molumatlar vardir.
Azaorbaycanda ¢ox qodimdon tutun meyvalik Sah-tut, Sirvan-tut, Donali-tut. Ganca-tut, Bidano-tut,
Qara-tut, Qonur-tut, Xar-tut sortlart genis yayilmisdir.

Ipokqurdunu yemlomak iiciinsa 1500 ildon artiqdir ki, istifado edilir. Osrlor boyu tobii vo siini
se¢ma noticasinds tutun ¢oxlu madani formalar1 yaranmigdir.

Tut (Moris sp) ¢oxillik agac ndvii olub genis cografi areala malikdir. Bombiks mori L cinsino
monsub olan yegana qida manbayidir. Bu cins ipokqurdundan tobii ipok alinir. Boazi tut névlorinin
300 il hotta 500 il Omiir siirdiiyli (Morkozi Asiya, Qafqaz vo Qorbi Avropada) molumdur. Tut
agacinin an genis yayildigi areal Uzaq Sorq va Canubi Asiya, Orta Sorq vo Conubi Avropadir. Elmi
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biliklors osasen tut yarpaginin istehsali ipok sonayesinin iqtisadi toskili iigiin ohomiyyatlidir. ipok
sapin 60% proteini tut yarpagindan alinan ziilaldir.

Qadim tarixi ananalora malik Azarbaycan ipakgeiliyi kond tosarriifatinin on ¢ox galir gatiron
saholarinden biridir. Ipokgiliyin bir {istiinliiyii do az torpaq sahassindon istifads etmaklo mohsul oldo
etmokdir. Vaxtilo Azorbaycana todqigatgilar Vo tutcu alimlor miixtolif xarici O6lkolordan;
Yaponiyadan, Cin Xalq Respublikasindan, italiyadan, Bolqarisatandan, Ukraynadan
Ozbokistandan, Giirciistandan miixtolif tut sortlari gotirmiglor. Homin sortlar yerli soraito
uygunlasdirilmis, onlarin yerli soraitdo mohsuldarligi 6yronilmisdir. Eyni zamanda xarici sortlardan
seleksiyada istifads olunmusdur.

Ipok istehsalinda son moagsad ipakqurdunun cinsindan, yemin keyfiyyatinden, baramanin agilma
texnologiyasindan asilidir. 2011-2016-c1 illorde mixtslif 6lkolordon introduksiya olunmus dord
xarici va bir yerli tut sortu {izorindo yem-sinaq yemlomasi aparilmisdir. Hor bir sortun yarpag ilo
yemlondirilmis variantdan 15 disi,15 erkok barama niimunasi gotirilmisdiir.Nimunalor
¢okilmig,sonra bogulmusdur. Laboratoriyada baramalar agilmis, aldo olnmus naticalor codval 1- do
verilmigdir.

Codvaldan goriindiiyii kimi 2014-cii ildo quru baramanin kiitlasi 793-870 mq, 2015- ci ilds 720-
790 mq , iki ildon orta hesabla 745-825 arasinda doyismis, nazarstds ise 763mq ,727 mq,745mq
olmusdur.

Cadvaldon aydin olur ki, quru baramanin ipakliliyi tocriiba variantlarinda 2014-cii ildo 40,00-
43,00%, 2015-ci ilda 35,00-50,67%, 2 ildon orta hesabla 45,24-48,00% arasinda , nazarotda iso
uygun olaraq 41,11%, 53,00% vo 49,00% olmusdur. Bu gostoriciya goro biitiin variantlar
nozarstdon geri qalir.

Qiymoatli istehsalat gostoricisi olan xam-ipok ¢iximi tocriibo variantlarinda 2014-cii ildo ildo
34.63- 38,73%, 2015-ci ildo 47.90 — 54.00%, 2 ildon orta hesabla 42.41-44.50% arasinda doyismis,
nozarstds iSo uygun olaraq 38.15%,46.67% vo 42.41% toskil etmisdir.

Codvoldon goriindiiyli kimi barama pordesinin agilmasi osasen yiiksok olmagla tocriiba
variantlarinda 2014-cu ildo 85.88-90,00%, 2015-ci ildo 80.00-88.67%, 2 ildon orta hesabla 84.68-
89.24% arasinda, nozarst variantda iso uygun olaraq 86.94%, 88.34% vo 86.64% olmusdur.
Cadvaldon aydin olur ki, barama telinin imumi uzunluguna goérs variantlar arsinda ciddi forq olmus
Vo bu gostarici tacriibo variantlarinda 2014-cii ilde 1053-1123 m, 2015-ci ildo 1075-1317 m, 2 ildon
orta hesabla 1053-1206 m arasinda, nozaratds iSo uygun olaraq 1091, 900 va 995 m olmusdur.
Qirllmadan agilan barama telinin uzunluguna goro do variantlar arasinda nozoros garpan forglor
oldugu miiayyan edilmisdir. Belo ki, bu gostarici tocriibs variantlarinda 2014-cii ildo 1015-1043 m,
2015-ci ildo iso 921-1242 m, 2 ildon orta hesabla 997-1142 m arasinda doyismis, nozaratds iso
uygun olaraq 993, 864 vo 929 m olmusdur.

Cadvoldon goriindiiyii kimi, ipak telinin metrik ndmrasi, yani 1 qr-da olan sapin uzunlugu bu
hibrido moxsus olan bir xiisusiyyat kimi, iimumiyyatlo yiiksok olmus va tacriiba variantlarinda
2014-cii ildo 3302-3656 m/qgr, 2015-ci ildo 1776-3261 m/qr, 2 ildon orta hesabla 2662-3459 m/qr
arasinda, nazaratdo iSo uygun olaraq 3614, 2580 va 3097 m/qr olmusdur ki, bu da digor faktorlarla
yanasi, yemin tosiri ilo do izah edilo bilor. Istehsalat {igiin qiymotli gostoricilorden biri do diri
baramadan quru barama ¢iximidir vo bu gostoricinin yiiksok olmasi arzu olunandir.

Coadvaldon goriindilyii kimi diri baramadan quru barama ¢iximi tocriibs variantlarinda 2014-cii
ildo 40,48-41,47%, 2015-ci ildo 38.48-38.67%, 2 ildon orta hesabla 39,50-40,20% arasinda,
kontrolda iss uygun olaraq 40.00%, 37,67% vo 38,84% olmusdur.

Diri baramadan xam ipak ¢iximi va bu gostaricinin tocriiba variantlarinda 2014-cii ilde 14.00 -
16,34%, 2015-ci ildo 17,92-20,60%; 2 ildon orta hesabla 16,30-17,73% arasinda, nazaratda iso
uygun olaraq 14,34; 17,43 vo 15,89% olmusdur. Belaliklo do agir yemloms ilindo belo yarpagin
yemlik keyfiyyatinin baramanin texnoloji gostaricilaring tosiri oldugu askar edilmisdir.
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Cadval 1
Yemlomodon alinmis baramalarin texnoloji xiisusiyyatlori
Illor
Quru baramanin Diri
Diri Barama
Xam Barama . baramad
g baramadan Barama - telinin
. ipak . telinin QABTU, . an xam
S.s. Variantlar o . o Xim quru pordasinin Gmumi m metrik ioak
kiitlosi, 1p9k§111y1 ¢ o ’ barama | acgilmasi, % Junlus nomrasi, 1>I()1m1
mq , % ° ¢iximi, % Hzumugy m/qr ¢ % ’
2014 817 42,35 36,38 41,47 85,88 1076 1015 3548 14,67
1 SANIiS-15 2015 740 50,67 51,86 38,48 87,42 1075 1015 1776 20,60
Orta 779 46,51 44,00 39,98 86,65 1076 1015 2662 17,64
Mank i 2014 870 43,00 38,73 41,32 89,36 1123 1073 3302 16,34
2 an yems ' 2015 747 57,08 | 44,00 39,07 80,00 982 921 2485 19,12
Orta 809 50,00 41,50 40,20 84,68 1053 997 2894 17,73
2014 860 40,00 34,63 40,48 88,38 1094 1043 3413 14
3 Qruziya-2x 2015 790 50,48 44,00 38,52 88,67 1317 1242 2946 20,41
Orta 825 41,47 39,32 39,50 88,53 1206 1142 3180 17,21
2014 793 41,97 37,11 40,59 91,99 1098 1036 3656 14,67
4 | Xanosiy 015 747 | 5500 | 47,90 | 38,67 8648 | 1171 | 1111 3261 | 17,92
orta 770 48,00 425 39,63 89,24 1135 1073 3459 16,30
) 2014 763 4411 38,15 40,00 86,94 1091 993 3614 14,34
5 ’;:;‘Z‘;'r;g)t 2015 727 5300 | 46,67 37,67 88,34 900 864 2580 17,43
orta 745 49,00 42,41 38,84 87,64 995 929 3097 15,89

Azorbaycan ipoyi 6z keyfiyyat gostoriciloring gora fargli olmusdur. Ipakden istehsal olunan Azarbaycan kolagayisi qeyri-maddi
madani irs siyahisina daxil edilmiidir.
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AZORBAYCANIN DAXILIi SU EHTiYATLARIV— CAYLAR, GOLLOR,
ONLARIN MONSOBI VO YERLOSDIYI COGRAFI MOKANLAR

Acgar sozlar: Azorbaycan, cografi mokan, su ehtiyatlar, c¢aylar, gollor, ¢aymm monsabi, su
ehtiyatlarimin manbayi

Internal water resources of Azerbaijan - rivers, lakes, their goods and geographical locations
Summary

The article discusses the existing inland water resources in Azerbaijan. As a result of scientific
research, it is known that all the rivers of Azerbaijan belong to the Caspian Sea, which is an inland
basin, and the number is 8359. Drawing attention to the formation of Azerbaijan's internal water
resources, the author notes that these waters were formed over a long geological period, depending
on climatic and relief conditions.

The article notes that the rivers, which are considered to be the most important element of sand
water, are divided into three groups according to the source of food and the direction of flow. It is
grouped as a temporary river flowing directly into the Caspian Sea, belonging to the Kura River
basin and Absheron-Gobustan.

When discussing the reasons for the formation of some rivers, it is shown that the rivers
flowing through the area formed canyon-shaped valleys as they passed through the soft, easily
washed rocks of the Cretaceous and Jurassic periods of the Mesozoic era. The Tangi gorge, a
tributary of the Valvalachay, was formed for this reason.

In addition to rivers, natural water resources include lakes. Depending on the natural and
geographical conditions of the area where the lakes are located, the origin of the depression, they
are subject to various physicochemical and hydrological features.

Key words: Azerbaijan, geographical location, water resources, rivers, lakes, river mouth, source
of water resources

Daxili sular iglim va relyef soraitindon asili olaraq uzun geoloji vaxt oarzinds formalagmisdir.
Qum sularini hidrologiya elmi 6yranir. Onlarin on miithiim elementi olan ¢aylar gidalanma monbayi
Vo axdig1 araziys uygun olaraq li¢ qrupa ayrilir:

v | grupa Xozor donizino birbaga axan ¢aylar aiddir. Bu ¢aylar Talis daglarindan, Boyiik
Qafgazin simal-gorq yamaclarindan baglanir vo birbasa Xozars tokiiliir.

v 1I grupa Kiir ¢ayinin hovzasino aid olan gaylar daxildir. Bu hovzads Kiirlin sag va sol
qollari, o climlodon Araz ¢ay birlosir.

v' 1II grup kimi Abseron-Qobustanin miivaqqoti axarli ¢aylar1 ayrilir.

Caylar. Talis daglarindan, Boyilik Qafqazin simal-gorq yamaclarindan vo Abseron-Qobustandan
axan ¢aylarmn hovzosinin imumi sahasi 23400 kv.km saha tutur. Qeyd edok ki, Azorbaycanin biitiin
caylari daxili axarsiz hvzo olan Xozor denizins aiddir. Umumiyyatlo, élkeds olan gaylarm say:
8359, onlarin uzunlugu 34000 km-dir. Caylarin ¢oxu ki¢ik olduguna gora onlarin yalniz 850-si 5
km-dan, 500-ii 10 km-dan, 21-i 100 km-don ¢ox mosafads axir. Diisan yagintilarin migdarina uygun
olaraq yiiksok vo orta dagliq orazilords gay sobokasi daha sixdir. Bu orazilordo onun kamiyyati 0,7-
0,8 km/kv.km-o catir. Boyiik Qafqazin simal-gsorq yamaclarindan Samur, Qusar, Qudyal, Qara,
Voalvalo, Gilgil vo Ata ¢aylart axir. Onlar yiiksok daglardan baslandigi {i¢iin ¢oxsulu olur, asason
qar, buzlaq, yagis vo yeralt1 sularla gidalanirlar. Xiisusilo Qusar ¢ay1 6z suyunun 64%-ni qarlarin
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arimasindon alir. Ata ¢ayi iso orta dagliq zonalardan baslandig {igiin asasan yeralt1 vo yagis sulari
hesabina qgidalanir.

Regionun caylar1 yazda vo payizda gursulu olurlar. Orazidon axan caylar Mezozoy erasinin
Tobasir vo Yura dovrlorine aid yumsaq, asan yuyulan siixurlardan kegorkon kanyonvari daralor
amoala gotirmislar. Valvalacayn qolu olan Tangi dorasi, mazh bu sabsabdon yaranmisdir.

Samur regionun on boyiik c¢ayidir, uzunlugu 216 km-dir. Cay, Dagistanda 3600 m
hiindiirliikkdon baglanir vo Xozar donizina tokiiliir. Qidalanmasinda qar (68%) vo yeralti sularin
(20%) rolu boyiikdiir. Vilas, Lankaran, Astara, Goy topa Va Tangarii ¢aylart Talis daglarindan
baslanir, Lonkoran ovaligindan kegorok birbasa Xozor donizino axir. Bolgar ¢ayr da Talis
daglarindan baslanaraq axir. Lakin onun suyu diizonlik sahalords yox olur.

Regiondan axan gaylar bu orazilors diison yagis sular1 ilo vo yeralti sularla gidalanir. Vilog
caymin gidalanmasinda yagis sularmin payr 73%-dir. Region orta illik aximina gora (35 1/san.)
respublikada 6ndo durur. Azorbaycanin arazinin asas hissasi Araz ¢ayinin qollari ilo birlikde Kiir
caymin hovzasina daxildir. Respublikanin 23299 kv.km-i Araz ¢aymin, 37833 kv.km-i Kiir ¢aymin
hovzasine aiddir. Kiir ¢ayr simal-qorbdon conub-sorge dogru axaraq olkoni iki hissaya boliir.
Azorbaycanin arazisinds ¢aym uzunlugu 906 km-dir. O, Tiirkiyads yerloson Qizilgadik dagindan,
2740 m hiindirliikdon baglayir, Giirclistanin arazisinden kegorok respublikaya daxil olur. “Kiiriin
imumi uzunlugu 1515 km, su sorfi 580 kub m/san., illik aximi1 18 kub km-dir. Cay osason qar
(52%) sulari ila gidalansa da onun saviyyasinin doyismasine yeralti (30%) va yagis (18%) sular1 da
tosir gostorir” (Cafarov, 2014; s.19).

Kiir yazin axirt vo yayin avvallorinds gursulu olur. Aprel aymnda ¢ayda suyun soviyyasi
maksimum hadds ¢atir. Onun asag1 axarlari gomigiliya yararlidir. “Moansabindan Yevlax sohorino
godor 614 km masafodo Kiir cayindan gomigilikds istifado etmok olar. Kiir ¢aymin gobul etdiyi
gollar arasinda Boyiik Qafqazin conub yamaclarindan baslayib Sirvan diizii ilo axan ¢aylar 6ziliniin
rejimino goro forglonir. Onlar arasinda Olican, Tiiryan, Goycay, Girdiman vo Agsu caylar
Oziinomoxsus xisusiyyatloro malikdir. Yayda, c¢aylarda suyun soviyyasi asagi olan zaman
suvarmada da genis istifado edildiyino gors onlarin goxu Kiir ¢ayma ¢atmir” (Musayev, 2010; s.73).

Boyiik Qafgaz daglariin conub yamaclarindan axan digor caylar Soki-Zaqatala zonasindan
kegir. Onlarin suyunu Qanix (Alazan) vo Oyrigay Kiira gotirir. Bu grupa Balakon, Tala, Katex,
Kiirmiik, Sin, Kis, Tikanli, Dasagil, Muxax vo Domiraparan ¢aylar1 daxildir. Boyiik Qafgazin conub
yamaclarindan axan biitiin ¢aylar 60-70% yeralt1 sularla, 20% yagis sulart ils, 10% qar sulari ilo
qidalanirlar.

Agsu cay1 6z suyunun 70%-ni yagis sularindan alir. Regionun ¢aylar1 yazda, yayin avvallarinda
gursulu olurlar. Orazi orta illik aximina gors respublikada ikinci yeri tutur. Kiir ¢aymin sag qollari
Kigik Qafqaz daglarindan baslayir. Onun simal-garbindon Agstafa, Zoyam, Samkir, Gancas, Tovuz,
Kiirok, Inco, Qosqgar, Axinca vo Goran gaylar1 axir. Bu g¢aylar 70% yagis sular ilo qidalanirlar.
Daglarin conub-sarq yamaclarindan Tortor, Xagin vo Qargar ¢aylar1 kegir. Tortor ¢ayr 1% yeralti
sularla qidalanir.

Araz uzunluguna vo tosorriifat shamiyyatina gora respithlikamizin ikinci mithiim ¢ayidir. Onun
uzunlugu 1072 km, hoévzasinin sahosi 102 min kv.km-dir. Kiir ¢cayr kimi Araz g¢ayr da oz
baslangicin1 Tiirkiyads yerloson Bingdl silsilasindon, 2990 m hiindiirliikdon gétiiriir. Cay Sabirabad
rayonunda (Suqovusanda) Kiir cay1 ilo birlosir. Araz ¢ay1r 46% yeralt1 sularla, 38% qar sular ilo,
16% yagis sulari ilo gidalanir. Ona gora do Araz yazin axir1 (may ayinda) va yayin avvalindagursulu
olur.

“Ki¢ik Qafqazin conub-sorq yamaclarindan Hokoari, Bargiisad, Oxg¢u vo Kondoalon ¢aylari axir.
Regionun ¢aylar1 daha ¢ox yeralti vo yagis sular ilo qidalanir vo yayda dasir. Nax¢ivan MR-in
orazisindan kegan Arpa, Cobri, Nax¢ivan, Olinca, Gilan vo Ordubad caylar1 Araza qovusurlar. Bu
caylar osason gar Vo yeralt1 sularla gidalanirlar. Buradan axan Gilan ¢ay1 6z suyunun 50%-ni gar
sularindan, 36%-ni yeralt1 sulardan alir”(Mommoadov, 2001; s.18).

Naxgivanin ¢aylart yazda gursulu olurlar. Azaorbaycanda yagmtilarin azligi ilo forglonan
Qobustan, Abseronda Pirsaat, Sumqayit vo Ceyrankegmoz caylar1 vardir. Algaq dagliq arazilordon
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baslandigina goro onlar asason yagis sulari ilo gidalanirlar. Ceyranke¢moz ¢ayinda yagis sulari ilo
qidalanmanin pay1 98%-9 ¢atir.

Olkonin orazisindon axan Damiraparan (Mucuq solalesi), Tortor, Kiirmiik, Katex, Valvalo vo s.
caylarda solalalor vardir. Valvals ¢ayi tizorinds hiindiirliiyli 60 m olan Afurca salalasi yerlosir (Quba
rayonu). Bunlardan basqa respublikanin miixtslif regionlarindan axan caylar tizorindo Homzali,
Sarigiineydara, Homgay, Kabizdars, Catindars, Bozdag, Govdugay, Agdam, Tokogaya, Qosabulaq,
Balisbay, Salva, ildirim, Susa, Homzogay, Duman, Allar va s. solalolori vardir.

Azorbaycanin bazi ¢aylarinda tohliikali tobii dagidici hadisalor kimi sellor bas verir. Onlarin
asas olamoti torkibinds ¢oxlu miqdarda (20%-don 80%-o godar) palgiq vo das olmasidir. Mohz bu
sobabdon sellorpalgiqli, dasli vo dasli-palgigli sellor kimi noévlerine ayrilir. Palgigli sellor
Qobustandan, Ceyrang¢odldon vo Naxc¢ivandan axan c¢aylarda yaranir. Dashi vo dagli-palgiqh sellor
Boyiik Qafqazin conub yamaclarindan axan ¢aylarin 76,6%- don amalas galir.

Soki-Zaqatala zonasindan axan Katex, Kiirmiikii, Sin, Kis, Tikanli, Muxax vo Domirparan
caylarinda daha tez-tez dagidici sellor yaranir. Respublikanin digor dag caylarinda seller nisboton az
bas verir. Sellerin qarsisim1 almaq ticlin hidrotexniki qurgular tikilir, caylarin su topladigi
yamaclarda bitkilorin six ortiiyii yaradilir, heyvandarligla mosgul olanlarin heyvanlarinin otarilmasi
ticiin otlaq sahoalori kimi nizamlanir.

Caylardan basqa tobii su ehtiyatlarina gollori do aid edirik. Gollor yerlosdiyi arazinin tabii-
cografi soraitindon, c¢okokliyin monsayindon asili olaraq miixtalif fiziki-kimyavi vo hidroloji
xiisusiyyatloro makil olur. Azarbaycanda gollorin timumi say1 700, daimi méveud olan géllor 250-
yo yaxindir. Onlardan 25-nin sahosi 1 kv.km-don ¢oxdur. Boyiik Qafqaz vilayatino daxil olan
Abseronda vo Qobustanda yerloson gollor sor suludur. Onlar mansayina gora tektonik, bazilori qaliq
qrupa daxildir. Burada Boyiiksor, Masazir, Binogodi, Kiirdoxan1 vo Xocason kimi daxili su
hovzolori vardir. Tabii vilaysto daxil olan Samur-Davagi ovaliginda Agzibirgala goli yerlosir.
Sahdag, Tufan, Bazar diizii zirvelorinin otrafinda yiiksok dagliq saho olduguna goro sirin sulu
buzlag va ugqun moansali gollor omalo golmisdir. Bu orazilords amolo galmis Tufan golii buzlaq
monsali, Nohurlar golii ugqun mensalidir. Kicik Qafqaz vilayasti gdllorin sayina vo onlarin tosorriifat
ohomiyyatina gora digar arazilordan forglonir. Burada olan gollarin suyu sirindir.

Qarabag vulkanik yaylasinda amolo golmis Boyiik Alagol vo Kigik Alagél tektonik mongoalidir.
Goygol vo ona yaxin olan digor gollor u¢qun monsalidir. Maralgol, Zoligol, Aggol, Samligol,
Ordokgdl, Ceyrangdl vo Qaragdl Goygéliin otrafinda omolo golmisdir.

“Qarabag vulkanik yaylasinda, Isigli daginin yamacinda vulkan monsoli Qaragdl, homginin
Zalxagol vo Porigingqil gollari yerlosir. Tobii vilayatdo olan Goygol 6ziiniin manzarali tabiati,
gozalliyi ilo segilir. O, 1139-cu ildo Kopoz daginda bas vermis zalzalo noticosinds amolo galmisdir.
Bu zaman siiriisma Agsu ¢ay1 dorasinin garsisini kasmis va ¢okoklik yaranmisdir. Goliin sahasi 0,79
kv.km, uzunlugu 2450 m, eni 595 m, darinliyi 93 m- dir. Onun suyundan Ganca soharinin su ilo
tochizatinda istifado olunur”’(Museyibov,1998;s.36).

Murovdagin, Doalidagin, ham¢inin Nax¢ivanda yerloson Qapigiq daginin yiiksak rayonlarinda
(2800-3500 m-don yuxarida) buzlaq mongali goéllor yaranmisdir. Zongozur daglarinda ug¢qun
monsali Batabat vo Qanli gollori vardir. Naxg¢ivanda sonradan 20-ya yaxin g6l amalo galmisdir.

Kiir-Araz vilaystindo yerloson Acinohur go6li sor sulu vo tektonik monsoalidir. Kiiriin
sahillorinds yerloson Sarisu, Aggdl vo Haciqabul gollari sirin sulu vo axmaz moansalidirlor. Burada
olan gollarin ¢oxu (Duzdag) tobii iglim soraiti ilo slagodar sorsuludur. Giirciistanla sorhadds olan
sirin sulu Candar golii tektonik monsalidir. Lonkoranda sahasinin bdyiikliiyiine gora Kiiltiikk golii
farglonir.

“Olkonin tobii su ehtiyatlarindan istifado etmok iiiin, xiisusilo ¢aylarin suyunu nizamlamag,
ohalinin va tosarriifatin su ilo tochizatin1 yaxsilasdirmaq ti¢iin onlarin iizorinds su anbarlari1 yaradilir.
Azorbaycanda olan 140-a godoar su anbari va daryagalar 87 min ha saha tutur. Onlarda 18,5 kub km su
toplanmusdir.

Mingagevir su anbari respublikada sahaSine va suyunun hacmina gora birinci yeri tutur. O,
ohomiyyatina goéra do on boyiik siini su hovzasidir. Bu su anbarindan ¢okilmis kanallar vasitasilo 200
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min ha sahs suvarilir, 1 mln ha sahonin suvarilmasi yaxsilasir. Onun uzunlugu 76 km, orta darinliyi
27 m, bandin hiindiirliiyii 70 m-dir” (Budaqov, Qaribli, 2007; s.48).

Kiir ¢ay1 tizorinds homginin Varvara, Somkir vo Yenikond su anbarlari tikilmisdir. Bunlarla
yanast ohalini su ilo tomin etmak {icin Abseronda Ceyranbatan su anbari yaradilmigdir. Boyiik
Qafqazda Agsu ¢aymin hovzasinds Cavansir, Oyricayin qolu Davabatan caymim hovzasinds
Asigbayramli vo Yekoxana su anbarlari yerlosir.

Qabalo rayonunda Domiraparan ¢aymin hovzosinds Nohurqislag su anbar tikilmisdir. Kigik
Qafgazda, Tartor ¢ayi tizorinds olan Sarsong su anbari, Naxg¢ivanda Araz ¢aymin tizarinds tikilon
Araz su qovsagl hom su tominati, hom ds enerji alinmasi tigiin istifads edilir. “Araz ¢aymnin tizarindo
Mil-Mugan va Bohramtaps, Kondalon ¢aymin iizorinds Ikinci Kéndalongay vo Asagi Kéndelongay su
anbarlar1 yaradilmisdir. Lonkaran vilaystinds torpaqlarin suvarilmasimi yaxsilasdirmaq {igiin
Xanbulangay su anbari tikilmisdir. Respublikanin Agstafa, Pirsaat, Arpa vo Xagin gaylari tizarindos
eyni adli su anbarlan yerlogir” (Xalilov, 2000; s.61). Olinca ¢ayinda olan Nehrom su anbari, Qosqar
cayl tlizorindo Zurnabad, Qargar ¢ay1 tizarinds tikilmis Agdamkond su anbarindan da genis istifado
edilir.

Isgal edildiyi zaman Araz cay: iizerindo Xudaforin vo Qiz qalasi su anbarlan tikilirdi. Su
anbarlar1 respublikanin quraq rayonlarinda okilon torpaglart suvarmaq f{glin ¢okilmis suvarma
kanallarini su ilo tochiz edir. “Bu kanallarin kdmayi ilo 6lkado 1450 min ha sahs suvarilir. Sirvan
diiziiniin okilon torpaglarini suvarmagq tigiin Yuxari Sirvan vo Tiiryangay kanallar ¢okilmisdir. Yuxari
Sirvan kanalinin uzunlugu 122,9 km-dir. Onun koémoyi ilo 127 min ha okin sahassi suvartlir”
(Goygayli, 2005; 5.82).

Qarabag vo Mil diizlorinin torpaqlarinin suvarilmasi liglin Yuxari Qarabag, Tortor, Sixarx, Bas
Mil kanallarindan istifads edilir. Mugan diiziinds yerlogon torpaqglarin suvarilmasi {igiin Bas Mugan,
Orta Mugan, Ozizboyiv adina vo Rasularx kanallari mithiim shamiyyat kasb edir, Samur ¢ayinin va
regionun digar caylarinin suyunu Abserona ¢atdiran Samur-Abseron kanali uzunluguna vo istifado
edilmasinin xarakterina gors forglonir. Kanalin Atagaya qadar olan birinci hissasi (109 km) 1939-40-
c1 illords, Ceyranbatan su anbaria godoar olan ikinci hissasi (86 km) 1951-55-ci illords ¢okilmisdir. O,
daha ¢ox Abseronun yasayis montogelorini su ilo tochiz edir. 1960-73-cii illordo aparilan
yenidangurma naticasinda Abseron kanali ¢okilmis vo bu sistem Pirallahi adasina godor uzadilmigdir.

“Olkonin suvarma saholorinds yaranmis sor sularm axidilmasi iigiin kollektor-drenaj sistemi
isloyir. Onlar suvarilan torpaqlarm yalniz 563 min hektarina xidmat edir. Golocokds daha 312 min ha
sahodo drenaj sistemlarinin qurulmasi talob edilir. Sirvan diiziinde bu magsadlo Bas Sirvan kollektoru
523 ¢okilmigdir. 1994-cii ildo basa ¢atmis yenidonqurmadan sonra onun imkanlari genislonmisdir.
Qarabag vo Mil diiziinde Bas Mil-Qarabag kollektoru, Mugan diiziinde ©zizbayov adina vo Mugan-
Salyan kollektorlar1 vardir” (Miiseyibov, 2006; s. 132).

Yeralt sular. Qidalanma monbayi va srazinin relyef soraitindon asili olaraq Azarbaycanda yeralti
sular bulag, kohriz va artezian quyular1 formasinda yer sothina ¢ixir. Respublikada yeralti sularin
timumi ehtiyatlart 5 kub km, o ciimlodon sirin yeralt1 su ehtiyatlart 500 mln kub m-dir. Caylarin
gidalanmasinda onlarin pay1 16-17%-dir. Tosarriifatin vo ohalinin su ilo to’min edilmasinds yeralti
sularm shamiyyati coxdur. Hor il respublikada 2 kub km yeralt1 sudan istifads edilir.

Boyiik Qafqaz daglarinin Azarbaycana daxil olan hissalorinds bir ne¢a daimi buzlaglar vardir. Bu
buzlaglar Bazardiizii, Bazaryurd, Tufan vo Sahdag zirvalorinds, homg¢inin Kigik Qafqazda yerloson
Qapigiq zirvasinds amals galmisdir. Boyiik Qafqaz daglarinda yiiksalon Bazardiizii zirvasinds amala
golmis buzlaglar 3,6 kv.km saho tutur. Burada olan Bazaryurd zirvasinds buzlaglar 1 kv.km sahada.
Tufan daginda 0,5 kv.km orazids. Sahdag zirvasinds 1,1 kv.km sahads yayilir.

Goriindiiyii kimi, “Azorbaycanin su ehtiyatlari 6z monbayini miixtalif zona vo bolgslordan
gotiiriir. Homin su ehtiyatlarina ¢aylar, gollor, yeralt1 sular, artezian quyulari, buzlaglar vo s. daxildir.
Su ehtiyatlar1 6lko ohalisinin, eloco do tosarriifatin suya olan talobatinin 6donilmasine xidmot
edir”(9zizov,2001; s.48).
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