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Abstract

Vegetative propagation of mulberry (Morus) trees is a key factor for increasing
cocoon yield and improving silk quality. Biologically active polymer preparations
are an effective means of enhancing the rooting ability of cuttings and promoting
root system development. In the study, cuttings from the varieties Jararig-10,
Jararig-9, SANIISH-25, Mustaqillik-18, and Tajik Seedless were treated with the
preparation and planted. The results showed that Jarariqg-10 and Jararig-9
exhibited the highest rooting percentages (80% and 76%, respectively) and well-
developed root systems, providing a practical basis for vegetative propagation
recommendations.
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Annotatsiya:

Mulberry (tut) daraxtlarining vegetativ yo‘llar bilan ko‘paytirilishi pilla
hosildorligini oshirish va sifatini yaxshilashning muhim omilidir. Biologik faol
polimer preparatlar gqalamchalarning ildiz olish qobiliyatini oshirish va ildiz
tizimini rivojlantirishda samarali vosita sifatida ishlatiladi. Tadqiqotda Jarariq-
10, Jarariq-9, SANIISH-25, Mustaqillik-18 va Tojikiston urug‘siz navlaridan
olingan qalamchalar preparat bilan ishlov berilib ekildi. Natijalar Jararig-10 va
Jararig-9 navlarida eng yugqori ildiz olish darajasini (80 % va 76 %) va rivojlangan
ildiz tizimini ko‘rsatdi, bu vegetativ ko‘paytirish bo‘yicha amaliy tavsiyalar
uchun asos bo‘ladi.

AHHOTAIUA:

BereratuBHoe pa3MHOXEHHUE IEPEBbEB MIENKOBHIIBI (Morus) sIBISIETCS BAXKHBIM
(haKTOpPOM MOBBIIIEHHS YPOKAWHOCTH KOKOHOB M YJAy4YlIEHUSI KauecTBa IIEJIKa.
buonornueckn akTHBHBIC MONUMEpHBIE Mpernaparhl 3()(HEKTUBHO MOBBIIIAIOT
CIOCOOHOCTh YEpPEHKOB K OOpa30BaHMIO KOPHEH M CHOCOOCTBYIOT pPa3BUTHUIO
KOpHEBOU cucteMbl. B uccrnenoBannu uepeHku coprtoB Jararig-10, Jararig-9,
SANIISH-25, Mustaqillik-18 u Tajik Seedless Obu1 06paboTanbl TpenmapaToM u
BbICAKECHBI.  Pesymbrarel  mokazanu, yrto  Jararig-10 wu  Jararig-9
MPOJICMOHCTPUPOBAIIA  HAUOONBIIMK MpoleHT ykopeHenuss (80% u 76%
COOTBETCTBEHHO) M XOPOILIO Pa3BUTYIO KOPHEBYIO CHUCTEMY, YTO CIIY>KUT
MPAKTUYECKON OCHOBOM /JIs1 pEKOMEHJAllMi 110 BEr€TaTUBHOMY Pa3MHOXKEHHUIO.

Introduction

Vegetative propagation of mulberry (Morus) trees is a key factor for increasing
cocoon yield and improving silk quality. Biologically active polymer preparations
are an effective means of enhancing the rooting ability of cuttings and promoting
the development of the root system. In field experiments conducted at “Termiz
Agro-pilla” LLC, cuttings from the varieties Jarariq-10, Jarariq-9, SANIISH-25,
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Mustaqillik-18, and Tajik Seedless were treated with the preparation and planted.
The results showed that Jararig-10 and Jararig-9 exhibited the highest rooting
percentages (80% and 76%, respectively) and well-developed root systems,
providing a practical basis for vegetative propagation recommendations.

The root is considered an active organ of the plant, participating in the formation
of organic substances from mineral substances in the soil. According to their
formation, mulberry roots are divided into primary (embryonic) roots and
adventitious roots. The first root that appears when mulberry is propagated from
seed is called the primary (embryonic) root, while the root formed when
mulberry is propagated by cuttings is called an adventitious root.

During the rooting process, the maturity of the cuttings, their physiological
condition, and the age of the tissues are of great importance. When cuttings are
prepared from young trees, their rooting ability is usually higher. The rooting of
cuttings taken from different parts of the shoots depends on the degree of
lignification of those shoots.

Twenty days after planting the cuttings, the swelling and development of buds on
them is considered a positive sign. Within 10—15 days, a callus forms at the lower
cut surface of the cutting. The formation of callus promotes proper healing of the
cut surface and positively affects the activity of meristematic cells.

One of the main problems in vegetatively propagated plants is the formation of
callus. Therefore, in our experiments we attempted to use a preparation that
accelerates callus formation in mulberry cuttings. The “GLEDAN” preparation
encapsulates the cuttings, thereby protecting them from the external environment
and accelerating their sprouting due to the polysaccharides and biologically active
substances contained in its composition.

On March 27, 2019, 50 cuttings from the newly introduced and zoned mulberry
varieties Jarariq-10, Jarariq-9, SANIISH-25, Tajik Seedless, and
Mustaqillik-18 were planted in the field experimental area of “Termiz Agro-
pilla” LLC, after being treated with a biologically active polymer preparation.
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With the emergence of the first thin roots, yellow-colored growths appeared on
the surface of the cuttings (Figure 1). These growths gradually spread along the
cutting and change in color from brownish to a clear red.

Figure 1. Forma‘uon of yellow growths on the surface of the cuttlngs

(“Termiz Agro-pilla” MChJ dala tajriba maydoni, 12.04.2025.) The average
rooting process of the cuttings was observed after 40—50 days, varying according
to the varieties (Table 1), and the shoots that developed from the buds emerged
above the soil surface.

Table 1. Rooting of cuttings treated with biologically active polymer

preparation.
Mulberry Variety Planted Cuttings, pcs | Rooted Cuttings, pcs | Rooting, %
Jararig-10 50 40+ 1.02 80
Jararig-9 50 38+£0.97 76
SANIISH-25 50 31+0.79 62
Mustagqillik-18 50 32+0.81 64
Tajik Seedless (control) 50 25+0.63 50

(“Termiz Agro-pilla” MChJ dala tajriba maydoni, 11.05.2025)
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In our experiment, S0 cuttings were planted for each mulberry variety, and
their rooting performance is shown in the table:

 Jarariq-10: 40 cuttings rooted, 80%

« Jarariq-9: 38 cuttings rooted, 76%

o SANIISH-25: 31 cuttings rooted, 62%

o Mustaqillik-18: 32 cuttings rooted, 64%

o Tajik Seedless (control variety): 25 cuttings rooted, 50%

Among the studied varieties, Jarariq-10 and Jarariq-9 showed the highest
rooting percentages.

In the conditions of Uzbekistan, mulberry trees continue to grow even in
September. Initially, seedlings grown from cuttings lagged in growth compared
to seedlings grown from seeds. Later, in the second half of the growing season,
the growth accelerated due to the strong development of the root system, and by
the end of the growing season, the seedlings grown from cuttings showed higher
growth performance (Table 2).

Mulberry roots branch extensively compared to the shoots. In autumn, the above-
ground growth of the mulberry slows down earlier than the roots, meaning that
even after leaf fall, root growth continues until late autumn. In spring, root growth
starts earlier.

The development of mulberry roots, their external and internal structure, is
directly related to the functions they perform. Mulberry roots are divided into
primary, secondary, and growing roots. The primary and secondary roots
include the main root as well as lateral roots up to the third and fourth order.
These roots spread sideways and penetrate deep into the soil, forming the basis
of the plant’s root system, with lengths ranging from 30 cm to several meters
and thickness of several centimeters.

Growing and lateral roots are thinner and shorter (from 3 mm to several cm).
Lateral roots branch strongly, producing very fine rootlets. Mulberry roots are
highly adaptive, growing towards the most favorable soil conditions. Therefore,
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the formation and distribution of roots in the soil depend on soil properties,
groundwater depth, agrotechnical practices, and the specific variety of mulberry.

Table 2. Development of the root system of mulberry cuttings during the
growing period

Tut navlarining nomi Tana asosining | Ildizning chuqur kirib | Ildizlarning atrofga
yo‘g‘onligi, mm borishi, sm tarqalish kengligi, sm

Jarariq 10 21,0 120,0 100,5

Jarariq 9 20,0 115,3 96,8

Saniish 25 17,5 108,8 82,6

Mustaqillik 18 18,0 110,0 75,4

Tojikiston urug‘siz 17,0 100,2 68,3

(qiyoslovchi)

(“Termiz Agro-pilla” LLC Field Experimental Site, 18.11.2025)

As seen from Table 2, when analyzing the results of cuttings treated with the
biologically active polymer preparation in terms of root system development,
Jarariq-10 and Jarariq-9 varieties showed the highest performance.

o For Jarariq-10, the stem base diameter was 2.1 cm, root depth reached 120.0
cm, and lateral root spread was 100.5 cm.

o For Jarariq-9, the stem base diameter was 2.0 em, root depth reached 115.3
cm, and lateral root spread was 96.8 cm.

« Inthe control variety, the stem base diameter was 1.7 em, root depth 100.2 cm,
and lateral root spread 68.3 cm.

These results indicate that cuttings of Jarariq-10 and Jarariq-9 not only develop
stronger roots but also achieve greater root depth and lateral spread compared to
the control variety.
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