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The Sustainable Development in Sudan, Actuality and Defiance
Dr. Fisal Mohammed AbdEI BariToto!

Abstract:

Achieving sustainable development requires improving the living conditions of all
residents in a way that preserves natural resources and avoids them being subject to
unjustified waste and depletion. To achieve this, it is necessary to focus on three main
areas: achieving economic growth and justice, preserving environmental and natural
resources for future generations, and achieving social development by creating job
opportunities, providing food, education and health care for all. The study aimed to
identify the most important indicators of sustainable development and the challenges it
faces in order to achieve its goals, dimensions and principles, and to know the obstacles
that prevent the achievement of its goals, and development programs implemented within
the framework of the sustainable development process. The solutions that must be taken to
avoid these obstacles and the possible ways to develop this new method within the
framework of an effective society capable of implementing the sustainable development
goals. The study concluded that the indicators of sustainable development in Sudan need
further modernization and development in order to be able to keep pace with the progress
of nations. In addition, there is weakness on the part of the institutions concerned with
overseeing the implementation of the sustainable development goals. The study
recommended the need to strengthen the means of implementation and revitalize the global
partnership in order to achieve the sustainable development goals. The study also
recommended the need to provide and update indicators for sustainable development goals
through the competent agencies.

Keywords: dimensions and indicators of sustainable development - environment -
sustainable economic growth.

!~ Alneelain University, Sudan.
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Forced deportation of children under international humanitarian law
By Hisham Hussein Al-Khasawneh

Abstract:

Countries, regardless of their status or power, seek to emerge as a nation that defends and
contributes to the advancement of human rights and children's rights. Perhaps one of the
most important human rights is not to expel anyone from their homeland by any means, in
addition to trying to show their respect for their obligations under humanitarian
conventions that prohibit forced expulsion. In seeking to impose sanctions on those who
violate this right, the international community has long worked on the development of
instruments prohibiting forced deportation, including international humanitarian law,
which criminalizes deportation and forced expulsion.

Key words: Deportation, children, international humanitarian law.
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Guarantee in contractual responsibility in Islamic jurisprudence: a comparative

jurisprudential study
By Singari Hajj Alpha,
Ahmed Bakhit Mohamed Hassan
Abstract:

The guarantee of the contract in Islamic jurisprudence in the idiomatic sense, is the
guarantee of money that has been damaged based on one of the guarantee contracts, and
its guarantee at that time is what the contract requires of compensation, without taking into
account its value as a basis for assessment. The thing sold is secured in the hands of the
seller before delivery of the price. If it is damaged before delivery, even by a celestial
blight, the contract is voided and the price falls, and if the buyer has paid it back, the
guarantee of the contract is only in financial exchange contracts. The idea of guaranteeing
the contract in Islamic jurisprudence is contrasted with the idea of a binding contract for
both sides in the jurisprudence of modern civil codes, and not the idea of contractual
responsibility.

Key words: Guarantee, contractual, Islamic.
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Family and community national identity and the future of social
stability in Sudan
By Dr. Ashraf Mohamed Adam Adham
Dr. Faisal Mohammed Abdul Bari
Abstract :
The study concluded the following results: With the global developments and policies
towards globalization to build a global identity, the family has been unable to produce
national identity as one of the values that are supposed to be provided to its members, with
local security and livelihood instability, rapid technological developments and the
information and communication revolution. The family loses its important role in
socializing and raising children, thus losing the ability to maintain family identity. On the
other hand, it was found that in case of national governments failure to manage diversity
and conflict, the family finds itself at the crossroads of recommending national identity, or
recommending ethno-cultural identity. The more governments fail to establish security and
social stability, the more tribal and tribal rivalries become, the weaker the national identity
and the sense of citizenship and the power of ethno-cultural identity. The analytical method
was used to analyze the local reality and global influences, and the content analysis method
for some texts related to the subject of the study.
Keywords: Identity.Patriotism.Social stability.National Identity.Family and community.
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The Extent to Which the Jordanian Legislations Adopt the International

Standards Governing the Right to Public Assembly
By Muath AlHumaimat

Abstract:

In most countries of the world, and particularly in Jordan, the national legislations that
governing the right of freedom of public assembly is described as largely inconsistent with
the international standards that ensure the optimal practice of this right, which were also
incorporated in most of the international and regional conventions that govern human
rights. This calls for the countries to necessarily adapt their national legislations in a
manner that meets with these standards.

In response to that, this study aims to identify the key international standards governing
the right to freedom of public assembly, and to assess the extent to which they were adopted
in the Jordanian legislations, particularly, the Constitution of Jordan, and the Public
Assemblies Law of 2004.

This study consists of two chapters where the Researcher addressed in the first chapter the
key international standards governing the right to public assembly, while in the second
chapter, he discussed the position of the Jordanian legislations from the international
standards governing the right to public assembly.

This study concluded that the Public Assemblies Law, when it regulated the provisions
regarding practicing the right to freedom of public assembly, it was somehow not in line
with the international standards that regulate this right. In this regard, the Researcher
suggested a number of recommendations which are recommended to be taken into
consideration in order to ensure the conformity of the Public Assemblies Law with the
international standards relevant to the right to freedom of public assembly, subject of this
study.

Keywords: right to public assembly; international standards; human rights; peaceful
assembly.
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The position of the Jordanian legislation on transmitting the infection of
the COVID-19 virus as a crime of terrorism

By. Smaher M.M. Khalil Dr. Mohammed B.B. Abu ANZEH
Abstract:
This study dealt with a topic of the hour, which is the position of the Jordanian
legislation on transmitting the Corona virus infection as a crime of terrorism.
With the increase in criminal activities and the multiplicity of weapons used
in them, we find that it is easy to use the Corona virus (COVID-19) as a
weapon or a means to harm society, and cause harm individuals or their lives.
These damages may take on large-scale dimensions, to provoke fear and panic
at the global level by intimidating civilians and governments and subjugating
them by force; With the aim of achieving political, social or economic gains,
which requires governments and law enforcement agencies to take effective
measures and deterrent penalties through national legislation and international
agreements, to contain the spread of the epidemic, and to prevent it from being
used as a weapon by terrorist organizations and groups.
Keywords: infectious diseases, terrorist acts, terrorist organizations, criminal
responsibility.
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Negative effects of internet addiction
An applied study on students of Gedaref University
By: Dr. Abbas Mubark Mohamed Kalafalla Alkanzy

ABSTRACT:

The aim of this research is to identify the negative effects of the Internet on university
students and to identify the reasons for university students addiction to the Internet. The
study was conducted in the year (2018) and the sample consisted of (100) individuals, and
the data was collected through questionnaire designed for this purpose. The validity and
reliability of the tool was also confirmed by following the generally accepted procedures.
The study reached a number of results, most notably: The Internet leads to neglect in
university duties. It also weakens eyesight, teaches violence by watching movies, and
affects social relations as it leads to pressure on family expenses and the formation of
harmful groups in society and reduces loyalty and affiliation and reduces the value of
manual work, and other results. Housing for students, developing student activities and
linking them to the Internet to benefit from them scientifically and culturally, and adjusting
licensing sites that deal with the Internet for sites Blocked and educational and social
supervision of clubs and Internet cafes.

Keywords: social communication, university students, the Internet

PRV

(el Jealgill Jilugy Laall Laslgi€all Jilug aladial 821 d55¥) 4 i)
ginally 5l il sla & ciaaig 5 il sl (g3l gy gl e IS Al
aaladinl guens oF Ka un gaas 13 Dl Y] s Bsim L8 ) Wllad) Jsig (JSS
O WS Q¥ adde a5 diensy 4aladinl oo o ) BaS Bloks e 395 38 B (e
Laslgially ) ol Jla G o alll Lpuac (& olally daatil Galud Lea itally sl il
p333 dlieg ga Cuifld L Jundl slal agilagal Ginds slY) 0o el e DESH e
A e aBleallS Al 5 GAVIS dulay 058 8 Al Slalia) s o aaad)
die dgardios 2 LAY delial) adant b aaley 38 adl o apl dulad) oyl
B} bl G o laa¥) Jealsil) Calaa) (8 palioleS cdiala g dual] allge o aglsa
159

2021 ¢ pualied! sdatt ( SN Aoral (Eigomdly Oluly Al alall yyghaitt il

Journal of Scientific Development for Studies and Research (JSD), Volume 2, Issue 5, 2021



@5Laat el WM e Pndedal Tuwl y 3 SO 0N Gle AN oo 5 L%
@S A Cald desa ylae sbe L2

el Jualgil) ailge o 80 il )il aly Cus (JSS aainall G ) (5350 635
cng JaSl o dunaindlly Y] 5 dnalall ailiales asis Vs o Galslly saiually dlsy GullS
(gaad) Wsludl alas Y dsding (JLal lle & ey aleay Al U (e Allasia 35S ) LS
dbie Sl (gahs aaimall o Tlu 35m 1305 e LaaVls caalad) ol il e S35
O e Gl ) i miDl Gl al e (S Lagas daill Cilasbaal) e Jila oS o alginY
ahall o3 Lgd ik uealal)
1o i

Glaadill (e aall slad) gedigles g6 (g3 Jadl Gl & Glagled) 5)68 S
G cleladl 4l e il ) dsleslaal) )5l 038 aa Jalail) (o (ST i cdail iy
aind) lgde Jgny 1 Augaally dalgll cile Wadl) (gan) Gpusmalall (O g U dasg . adinal
Lo sl Ulaol Tl ) g Unl 13gh cialoadly Boleai8¥lg de Laia) duaiilly a3l b 1,88
Bygil) o3a il aal (e o) derg Cpmalal) DU gl e dals 56l sda 43 8 Ly
Va1 sk oy caad) 13 die CBEN V) o V) Bauae S8 e ) dedile pag
IS wainally anpaly il o 5 e e S8 ) plash g s

p V) J5ldl) e A Allas b Cand) A adln ade
g i lealadl DU lasy Al BV L
e dt O Ll
Ay) aVslall e LAY ) ) 1 e

feu ) Ao puealal) OO ey clbd W .1
e m dlud) SEY) L L2

pAIll) dpeydl) cVglaall e dae cplglaall (pda (e g g

160

2021 ¢ pualel) skatt ¢ AL Aapalt (Sgoetly Olulylll alall yghaitt (alze

Journal of Scientific Development for Studies and Research (JSD), Volume 2, Issue 5, 2021



C@5Laat el O e Prdedal Tuwl y 3 SO 0N Gle AN et 5 L%
GrSH i Cald dena il Gubie L2

as llall e copny) oleay dulad) 6V ala-1
¢ Qi syl e canpy) lady duled) HEY Al -2
¢ adinal e cumyl Gl duldd) HBY1 alk-3
LTS TR TRVY
) e Capall Aglaa 8 Gaal) 138 Calaal (alam
i) e el GO Glad b Ao cagagll L]
calldall e ey lay duludl JEY) aal aaan L2
Il Syl e iyl slasy duludl BV aal aaas .3
il e eyl glasY Laladl BV aal aaas 4
zw‘ Mi
deganay O DA ey Glad) sla 8 ) aal e Lamalad) Al 5538 e
cuan sale U 09 il aeleailen dac Laa¥ly duniil) iyl e
Bar oyl Calide o lgiaal Ll Al coladynll (e ca il Al ) YD Ay aag
PV sl e elldy claally daalall lgindlls
1 ylait) Lal) -1
PP A PP BPSNEL| VR JUIENA RV daaal aali
ooyl B dlay 63 degi e —aald) ale (o saaatiall gl e 43S @
el aid) ST Bleef 320 o (Kol el bl e 2l shal saga o

AU laalal) OO ey dnbad) BV el (oAl el yuatia Jglinig

161

20271 ¢ yualiedt sdatt ¢ ALY Aloead) (Srgomdly Ol ylld alalt 5 glallh Jaloxe

Journal of Scientific Development for Studies and Research (JSD), Volume 2, Issue 5, 2021



C@5Laat el WM e Pndedal Tuwl y 3 SO 0N Gle AN et 5 L%
@S A Cald desa ylae sbe L2

i) (5ol il Claalall (DU lesY Al ) JEY) Al el o i e
s 03 Jin o cupd Sl ciluhally Gl e alae¥) e Qi Lee ¢ ilagu
el Ll @Yy dnelan) Jla) oo Lellal b calias (Al clacina b
.‘51\.3}4.4.\!\
s ddahl) L) -2
f ) b laal) baan Gandd) 138 doaal (oS5
alel bl Bl 8 Gl agiy w2l e die padais w log Sl 138 alg ) LalSa] o
aualdsYy dngansills dadanll Zalil) e i y) alaan b daleall il el
L sl paiad) & dball
Al d) BV e Jalailly 2g3 A Cleleall pe Jaa) dipla 3 Gisadly clalyall 45 o
e Jand) Al Llanal) Aasylaally (gylaill YD ol 3 A alpall ode aalos 3 11
e laall

ccmd! dguo
140V agaall Gaanl) 128 20a

Dl Gilaalall OOl plady Al JEY) Ao (ajaill Uegunge @

i) LS Coyladl Aeals (DU (pe Al e 4l Uyl @

Al paaxt (s I agadl By Cjlumil) ANy (oLl dnals b 4ihals Se o
Agliad) Cladiaaly i) adine o

22018/8/5 i — 22018/3/1 ca il e 858 a5 1 i) Jadll @

162

20271 ¢ yualiedt sdatt ¢ ALY Aloead) (Srgomdly Ol ylld alalt 5 glallh Jaloxe

Journal of Scientific Development for Studies and Research (JSD), Volume 2, Issue 5, 2021



Q8 Laat el Wb e Jndiodal Jrwly 3 CA 0N Gle a¥ it 5N
@S A Cald desa ylae sbe L2

iCoed! adlae
sl Y -
(1991304 :Sdadl) 3 of Ao ey ST Lol
aadls DU gleal e dn el Al bl o 4l sda 3 Laladl SEYL aal Lol
Aadiaag diply llall e duadie Wyl O ally cu Dl Cayladl)
riay) olad) —a

Caall lgie Bane OIS e adde (g o il aSanall pe alasn ) rash Cayed
(23 2003 : din) il Gy il

tqe) ade Cagll il a3l oyl o e allall alae) 4ol L oyl
.(2000.50

b i) ol Sl ey DU elamd il A ball sda 8 i) lasls 2 sl
sl paral agle o o Lla agide 55 8 adal) Sleall e Jially alially Lay)

ol T il Sl e e gana (e LigSall Auig pSIV) ASe ) Gl ga s )
DALy pad i o JlaV e Cuns )l 562y SiguaSll Bgal DA e Slasladlls
(199866 :zlaall o dalud) claglaall ¢ s iy racis

il daals ¢

ol Ay b iy (lagad) 3yd A daail) Claalall e Ci)lalll daals 345

o AN gint Ly g ¢ o Lain) all 8 Vaes cildaall ST e cylmdll daly s

Dy Db e Brlu¥) clexdl) g gy it elily diad (aly Al ol

Bl o aSal Laa Lgr by A el Y g salen 38D (e HES dan lld i

sle b Gl daals il L olagad) s Calide DU (e 20a] Aaaladl sl

Aaalal i CilSy Caald Sl il e Al aslally Sl @) LIS 255 ¢(a1991)
163

2027 ¢ qualied) sdalt ¢ LS Aloalt ¢ Eigomdly Olulybld (olall s ghalitt ale

Journal of Scientific Development for Studies and Research (JSD), Volume 2, Issue 5, 2021



ByLaah el O Lo Jrdiodal Jrwly 3 Ca 0¥ Gle 2 ot 5N
@S A Cald desa ylae sbe L2
LIS oyl Al S (10) WbiS e jady Al Capladl] daslad Dage Cua 5 3,4l
& a8 CllS) oda S5 dael) 3l aslall S A _uixigl) AAS cClaslaall Ly gilall asle
Gl LIS caainall doaii 44S Lgie Al Jals a lLISH ey lacle elglgiy Lnaladl Al
&5 Gulad Bl LSy ehial) G a Araall S dulal) chiaall LS il alally
aall 3y ellplll Aae (b a5 dpplandl aslel) LS5 (gilally Aaaylll AudSy ¢ ol aad (&
oda & A5l lgaliad Al claadill saaiy cdallag Gl (3785) (lsas dallall )
AN G Janll LY el Cayig oAl painall 293 (8 Caagd (3l LIS
2 ol y Y 3 puaalt Srl pBAT
rdadali gl) duilial) Al -

Aaline Cilasgy ehal e O3S i) O tlgie Baae Cili i e Aplail) el llans
delanll ) painall il (€arg dnaits Clgll 8 Bailucies Aadia Wil V) ¢pandl Lgans oo
o ISy ) Ledillay gt JST A5l alics bl ) Gauday Gaass Slas denszal)
sl deleall Lgaags ) Cilaglly i ghad) dala (g Al Augaiy g 3l elial e
(@AY Cluwsgall lala ol clgd) Cpaiall Y1 Clala padi Ll painall g sl dasssiall
(34 2005 (Gual)) Ladla gl 5ol gl ALlS o salls Caillagll s of (Sasg

Oe B ) eha¥l e s LeisS Cum e aainad) (& cilaalad) ) kil (Sa
138 (5350 o ag oo laaa¥l bl 8 dagall dueLain¥) L) aal ey (53 acinall Gl
O pinall Glals gl dly (elaal) dinll 8 s i il (laalall) Gl 5 gl
Algally aainall 50l o (j0lE Cpaaya

Ghaadly ahlgall o agaal Ol agailas adinall 2hi) aaeal (6)9 pia iyl o
Agalai@l s dpelial) Lalil (po adinall sk LSy cadinall 3 gally Cilda gl Jadd da D)
Lag «dlhgll o Jsmandl lag ) i€ dually dudill cllgall Dlial e callall oy dacLaalg
G LSy o DUall Xl e ojigilay i) 8 Alidie lagleal) 868 aals (52 jeall S
164

2021 ¢ yualded) sdalt ¢ ALY Aloadt (&goedg Olulyll alall s gladl Aloxe

Journal of Scientific Development for Studies and Research (JSD), Volume 2, Issue 5, 2021



QLGN el W e Tndodal Juwly 3 SO 0 Gle a¥ Tocdad! HB%
@S A Cald desa ylae sbe L2
bl aladl 3 cE V) e 09 & ey cdille Clga o€l daladl) sl Cilaaladl GO
-(Ballantine, 1983) ' Saakall

sonds bt oty AT

Sl e daall o jalas lgaal saae B agag ) diladl cluyall oan juds
Lot Lals BV LU Lt (9yal BT gy (o0 WS iyl aladiad (8 T8y sy LSl
(23 2000 :olie pla) duelaa¥) Glilall Juay

dasle 4 st 85 Ol oy i) Glad) () nglsSand) Gagadl mny il
(26 <1985 : 3al) sLaall iy pidly il il

o Cuyals Ao stia g5 e Tuball 638 §ouage gl Al cilidyally Eigadl e ollia
pda ilaal (e o ) Aaad) cluhall aal jeasy of Gl ¢ Uiy (dabise Cileding
Y il e Lempe (Sa el

(137) e ) oda Ciiiday aainal) 8 coifitY) 535 Glyin (2002) Galad) desa dal)
DA e ginall b oY) 58 o Gl ) gy cdamalall daal) (DU (e Wik
Glpal Ll ¢l dasll mgiall Ao Giald) adiely ¢lgibulug cuigil) 3 Yl ol
(%91.7) duhydll aaina 2l alies o (N Al ciliagiy ¢oluindly Allal) il Al
Gilasbaall Jalig eJlat¥) (alel (b clalasinl] aal ciSig i) alasial A, agdl
cualy) A58 Glabu o il gy ddeally Ldsally cilagleal) o Gy AV aa
S Ay AT Lelaa) JSUae Guudy (B )l e sl Ll 4 cilis

Agalaziiul

Cralad) alasia Laba®y s e laa¥) LY Glyins (2004 ) sle caranll Guaal) 2ie 3y
Aayall Db e W (13193) Lo dahall sda iy cdunseadl 5 bl e I
sl b Lyl ) @bty sl cilaladial sl e Capall ) Caagay dgill)

Ll gl Lol ¢ ldaill dagll meial e il adicly (dalaiyly Luadeilly dugd il
165

2021 ¢ yualded) sdalt ¢ ALY Aloadt (&goedg Olulyll alall s gladl Aloxe

Journal of Scientific Development for Studies and Research (JSD), Volume 2, Issue 5, 2021



ByLaah el O Lo Jrdiodal frwly 3 Ca 0¥ Gle s Tocduatt 5N
@S A Cald desa ylae sbe L2

ST dagad ) calaladiay) o ) Ayl caliagig ¢ il dblad) 5 obiay) e 8yle cula

o gl Gl adlse 5L o claadna) i iSly comy) ye bl 4 s b

gaball dagliag Aty eliaall pe el 3 cBpibalall gl daliag culS guadlly eV

Gilaslaal) daliy allall Glaal o e LY 33b) & AED Jlaad) S B af dusl)

Glalatid) aal Ll Adlay) Llaaills slaal) salys daalall ea¥) (8 2aall A jeay de yen

Sgiuee (peenly Gagadll ehal digud 3 lgalane Jidiig 82930 culS 28 _aaladll Jladl) 3

Cilal 2t aaly dupalaiy) Aall) jlini) ae s g8 BV aal Ll ¢eDlaill Jlai¥) 3 246l foall

cuyl el Gyl 83l dolail ilastes o Jyanll (& soba@Y) Jlaal) 3
S Al e syl

B & gl e Jlat¥) ik olsin (2003) ale ol jiad oala Ay S
Ol AS o dagall diiae 8 QL) e e Ao (gl painall (8 il g dpc L)
S5 ) Al daelaa¥ly L) slal) Adjma N Luhal) Cangis ¢(471) Leans &l
ayals e L) Ll clBle o adinall 8 Lias G35 Sl Alesg ddinsy iy
LA (ailiadd) dijee Lglglas ) 28l cagiliaaly aghles e daclaa¥) agdlelig
Cileagis ol 8ol aladial & 5 ¢ oo lan¥) el zgia o Cralll aaie) 285 (il
=¥y (o) Javual) LT 15253 38 1S Lisal) bl (i (%38) aiinss e 3939 ) dushl
lgalls liie) (ol cmaaly e iy e pgal) 1sdiad (e dngd Lo Btlae oLl 1saldy
& aaln bl Clall Hlasial e aads Lelaa) Solaall Clellll sda Jie o a5l
Wpal) e Alls @lia ofs cagnBY agihl) sae B aaliis sl Gag agin sl delil) ke
ALl G ol Y

Catda 35 cdae LaaY) Bl e dail) aladiul i Glsies (2010) ale osuild Jadine Ly
Cion s bl 4 elaaV) Jalgll Gl caadiue e Gl (1600) Lol de e
Gl aasinly e laal) Gl o elaay) dalsll il plasial A e oyl
O leadl il sae Y Auhll ciliagig ilastaal) paad L) slafy aill beagl) zgiall
166

2021 ¢ yualded) sdalt ¢ ALY Aloadt (&goedg Olulyll alall s gladl Aloxe

Journal of Scientific Development for Studies and Research (JSD), Volume 2, Issue 5, 2021



C@5Laat el WM e Pndedal Tuwl y 3 SO 0N Gle AN et 5 L%
@S A Cald desa ylae sbe L2

Ishie) 38 (afisally osendll) Lgin e allsn (gardion Gl il (aldd) Gl e S
Outiall agiliral ao digan M gl Gl (e cuy) A< e Jolal By ¢ suaty agily
S saalin Yy itlll e J81 ygumn (ginaty gl Load dupall cupglily canyud 2l e
gl i a8 g XY Jaalgil) lSas oy i

o Alaie bl e ey A Aalud) SEY) Glsi (22001) gasall clia A @i
Gasiil) Hllaal e Slab il il e laaY) Jelal 5ol deldia¥) aglidle o
cagaadl) S ~LaY) Jla 4 dsadly dsally

Ail) clahal) Ao gaadt)

OleaYls Laylils oo laaa¥l Jealsil) cilady syl clladio) ) cluahll el
dae Laa )y Lniill HEY1y o laa¥) dualsill s il e clahall fan @3S LS dale
Ayl iy Alad) bl b il ) leainall 8 sl @llia IS LS clgale 45l
lgusih Caayd Aol padalsaS i) e Aubed) BV Lelsls 3 2oLl labyal) ae ddlal)
Cilsall Gans Ao egaall Al ciludyall cilabs 85 . cabl) Ly 3 cfiald) (e el oLl
Gyl il slal jsel dles o lgian @Sl s L)) 23a gginge il
cledlyy aialally ahalilly Jugiy o gmndl) aladiol adlsny clgasts Al S5l S e pcindl
Gus e CuilY) sladiud alsh alats AlEN, ducLaiayly Lablally dawiil) slaY) ddjaag
cdinall od e N A gl il g daelasy) clyall )

3 8lie Bygemy Byl 28 Al bl Gans 39 (e pil e tdllall Auhall 4 i L
50 e ALalSall Al 8yilae Bygem iy ol gt W O V) il pall o ) cBpilia e

cdadinag g 4 yaly 4t QI e gyl gl

167

2021 ¢ yualded) sdalt ¢ ALY Aloadt (&goedg Olulyll alall s gladl Aloxe

Journal of Scientific Development for Studies and Research (JSD), Volume 2, Issue 5, 2021



ByLaah el O Lo Jrdiodal Jrwly 3 Ca 0¥ Gle 2 ot 5N
@S A Cald desa ylae sbe L2

Al y It Silel yorl9 g
rddl) g5i -1

aiaiy waaill dea adde iy Ciise ol e $alls (ailad i g dubea s du
(782 2002 :alp) Yy Ay ajuadiy lghlaty @leall aes e
ralibad) aas 8141 -2

o Ay paal) AU ) iy et cand) 13g] LU lilal) pand 4l ) Eaall) aea
IV sl Gaad : slae Lasjl (8 elag «9)a] Al (e Ayl Al e (s (Al
Syu¥) Jasg a1 s Aigay DUl jaall :(fia ¢ paliall (iany diaiaall Ad5Y) il
Ol ety Auld) BV dbjad aad B jeadl) Wl Ul Gatifig 8y AT axc
Capll e & Sl GBI gaall G ad cpn (8wt Q) e el clealsl
Sled) JET Adjmal iVl bl ) Gaadg Ll 5l e ) gled) BT e
il e cupyl

Opaadidl (aay e 8581 e dldg cggind) Bra uh e 829 Bra s

i)y g laay) ple aladl 8 uSan (4) proe OS5 coclanl) dexdlly o L) ale b
(hlad) LD a (530 8 alell agdl slhac] agie bl Cun cdilide Claalay daclaaY!
Llawy) ahlbe Bua o el By L) L) cualig dahall CalaaY lgae (s
Wl ccaslio (Baa JolaaS ey ) (el il dulio dusi a5 ¢(%92) gl
1385 ¢(%0.85) il Jales dlig o3 laagyS Wl dlales Jalra aladialy caved alany) il
LS e ddle Ay aiay ol of e dy

rAdie g dadll aaiaa -3
Ll Cjylaidl] 43¥ss Adbiaal) WEbiS) Caylcadll daala Dla (e il 138 adine (550
i S US G (Ol Al B8 el el Bl (38 el 3,580y il
Ciyiaally A aal) LIS B ] L DU g pod puainall A S lld (o
168
2021 ¢ ualiell stalt ¢ 3N Alsmalt (Cgomaty ot sl palall slailf frloue

Journal of Scientific Development for Studies and Research (JSD), Volume 2, Issue 5, 2021



C@5Laat el WM e Pndedal Tuwl y 3 SO 0N Gle AN et 5 L%
@S A Cald desa ylae sbe L2

=hd Can LA dpas GLIS LY dpland) o slelly duiglly Al aslally 1Yy 4kl
U e Gaedial Ll ehal Gl o6 clgle (aat ) &8lasy) v anall
hage el (5) oo o Y s casil) pll Gulas sl 235 e (gl o agisll Al
zoad Calll aa agislad paal Qllh (17) 22e slaiiad 239 e (117) 232 yamn & Cus

pvd e e Alaa) (100) cehgs g ((100) dudl) acine

Y1 Jland) s i (S Canll e pailiad e iyl

% il s dial)
gl s (1) ad) Joa
%40 40 <
%60 60 | !

Ao Ll dacilly Aligl) Aiga riagy (2) A8y Jgsa

%30 30 oasSs Cilisa
%50 50 Lals Jlef
%15 15 Uhlaa
%5 5 S

il daals DU i dgag (e i) o 35T Glid g (3) Ay doss

%30 30 cBaa) ae i)

%20 20 dilu)l) e Juo)

%5 5 L) dlgall ey 528 Lo
%20 20 L)) adlga) Giany 52l
%35 5 LS el 3yha e Jiad) Janias
%10 10 A Sl e Cajlailly Ll

169

2021 ¢ pualel) skatt ¢ AL Aapalt (Sgoetly Olulylll alall yghaitt (alze

Journal of Scientific Development for Studies and Research (JSD), Volume 2, Issue 5, 2021



%10 10 DAY ians dalia
i 4 Rda) D e Gl U3 auasia sy (4) ) dsie

%14 14 3500 -2500

%15 15 4500 -3501

%20 20 5500-4501

%21 21 6500 -5501

%30 30 <l 6501

Alaia) I w1385 (Y1 Jia (%60) A O (1) @) Jsaadl iy (e sl

Bl el aalaty adiagll
e GO (e dahyall dal Al Joe sy (3 (2) a8y Joaal) (e i
(%50) desy Lals Jleel oy ¢ e Jaa 53 Jlael 3 Jand agie dlle Lo of )
gl LV o¥ia (e Alle A ofy Aadaiall daadal aay 13ag cJleeYl o2s dac st (DS ae
Jars alls (%30) dasiy Lslasly Aai) e aajill & jha ol (Ol dap iy el
S g252 Las st anally (%5) dawsing (tlaally cadlly (%15) s s ¢ posSall g Uaill 3
e laay) o alls aleilad (DU JSLGRN (fans a5 pa csll] o gl ol 5 uY) i
cay) (o 23l Gl mms W (3) o) Joaad) il e ot S L Aya) dnlialls
Lot ) aas ) e sl Gl e of 65 (%10) daws o DU ki dgag (e
cayy b Aals Cladl COUall 5l alaaW) L) a8 13 (1S3 Gladl 3k (e Jaad)
alaia) () was 23 1385 (% 10) sy iy DY) Laslieg (g s Jule Jia Al
Sl i 8l Aaldlly dglgag ) e SV agla dale (e dsye & U
Ay illan ) g ) Joaall e (i LS L Lgas belaal gy da e Lol ] aady
dlabiaal) cilealall & Ol alaial ) aa 38 138y o elaa) pe Gianill) (g0 UL (%25)
Ly (Bl pam Jw)) Dpihaley duelan) alBle o< Mg AV Gaiall dual) )

170

2021 ¢ yualded) sdalt ¢ ALY Aloadt (&goedg Olulyll alall s gladl Aloxe

Journal of Scientific Development for Studies and Research (JSD), Volume 2, Issue 5, 2021



QaLaat el O e Jndiodal Juwly 3 CG 0N Gle aY it 51BN
3 P R OVROAE: s POV PP

Al Ehall llsl Jady il ) ) aglalag Ol alaal ) aa 38 ((%20)
Aaaall) Alatia) daws g i) ) Liad bl ety Aaseall clilally 50Y) alaa) )
Glabia¥) (e g ld) ) DUl dala ) aa 1389 ¢(%10) Ay (Qeldl) e aylalls
O3 Dllaa (6 ) d8lia) cdaalally Yy oliraY) Jama 8 53]l doc Laialg Lol
) Liad bl ey Aupead) Al o3a 8 Ul daacall Lgilagia iy dulad dgalse
GOl alaal ) aa 38 138 (%20) @il dawty Gl adlsall (e 528l dus ¢ )|
i) DA e dwlaal) 053 (n Al LAYy Lailly Sl 8,331 25Y) &
Lo 5l (Ge—dll Jaall wgice o (4) 4y Jsandl cilily el . (LLay! — GlalYl)
(6501) e ST 5l J33 lagia zgli Gum Aille Aoy Cuaalall (Ul (e Al
Cagyan Lo Jyanll o 16€a0 Limll Claje of a3 1385 ((%30) caly &y <l
O canily) (b Al BY) el g i) Aasdle ge cciilY) e 2l gl Bing gbes s
b i U ualad) OO Glas] Glad pal e of o) WS ARG ey AY
SV Al sda 8 DU alaal )@l anys o(%80) il Ay slia all pe uaal
i) N (%T7) G eyl LS Auible g Lo lain] ClBle 0068 )y AY) uiall Judl)
LAl gl Jadiy I i) ) agilalsy DUl alaia) ) Gld aags Lays el sy
Aty SN Gl Gk e Jaad) Jar g Aaseall lBlally 5 Y o) ) aaoli
dale i g ccuiiYlbh 4l Qlally CBUL <l alaiaYl ) a8 1385 ¢(%69)
gld) ) Ol dals ) angg o(%88) Gy (el ge ajlally Asa)ally (g8 ida
S AL cdalally 5 Yy olia oYl Jame B 5akal) dae LinYly Lcitl) Clalal) ey
Aralieg ) Ay (8 ralad) lllall dasiall Lgilase a2y duled dgalse (92 Cllaa (15
Y sl e dujenll dlsyall 038 & DU alaia) ) aas L o(%76) Gy DY)
Lgildy Lelaa] payia st lolad] Gansy AN Lin 38 ) el dalss gleass Dl o
sl & DUl alaa) ) @l aapg o(%73) Lty sl adlgall Giams 520y (Lisasig

ccai) DA e delaall (90 s Al HLaYly Llasilly Jilualls 5,391

171

2021 ¢ yualded) sdalt ¢ ALY Aloadt (&goedg Olulyll alall s gladl Aloxe

Journal of Scientific Development for Studies and Research (JSD), Volume 2, Issue 5, 2021



C@5Laat el WM e Pndedal Tuwl y 3 SO 0N Gle AN et 5 L%
@S A Cald desa ylae sbe L2

s IR e gy Glesy Aulud) SEY(S) o8y Jsas

By Blye b Sy b | @l Gy | sy il L

% sl % alw] alw]as]lw]|a o

14 141313 | 5| 5 |25 25|43] 43 ol Gyt e S iy

4 471733 21]21]55]55 Uy 3 Sy o i)

7 7188 -] -[25/25[60 60| iy suics s oo cud o iy

5 5 10|10 | 15|15 30|30 | 40 | 40 e in il i e e

12 12 (14 (14|10 [ 10 | 22| 22 | 42 | 42| < ¥ o Sty BN amy ol i)
Qlagl pazs

7 7144 2]2[12]12|75]|75| & 28l oe Ot ialdl & Dl phns

DT asmy (M At il e iyl gladl BT e 3 (5) @) Jsand) il e
il daalas O (e Ayl A il Wiy Gl e 455 sae
s bas ¢ agll g padll o ig i) o Igsldl Gignaall (e (%43) dawss )
ey o(%55) @l duty Jsihe pe sl Jarg adl LS i) o A8yl of KU )
Dant (e daalad) Slalgll 3 JlaY) ) g5 4l (%50) daws cciiall DU saaliad @l
Oo Wyt s A bl DY) daglios gl @lld aays cdabiaall A ) Jlecly cufjlia ll
Cirly dy el Chaimy Alisla il cugiY) e Guglall o LS cagilly Gy sl
G55 gt o Gl JaaY LS (53 e 5,5 clel ol Guslall el anyis (%40)
ClalElly Bl ey aled cuml) o G5 Ofigaad) (e (%42) Lawsig ¢ Hlai Conca s
b oyl B b al e Gl ) Gans Jolail pang o hag ol asindl 8 Agie )

ey e o Ny DU e (%75) L ¢ Jsaall (e gy LS agilBle y agdlalas

172

2021 ¢ pualel) skatt ¢ AL Aapalt (Sgoetly Olulylll alall yghaitt (alze

Journal of Scientific Development for Studies and Research (JSD), Volume 2, Issue 5, 2021




Ca,LaEN el WM le udda’ fuly 5

SN GleaY P 5%

3P R ONROAE: [ POV PP,

Al e o lee cugil) alie & Geulasg @y ladll e Gsuaty dealall b

. L;A:IJK{}“

LoDl e <Ay olad) Sl mag (6) A2 Jo

e S ; : Gilse
Bady (38lse & , eI Y | Gl N
Gélse Bady Blaall
% A% | S| % | & | % | S| % | &
2 2033 [10]10[35/3550 |50 | & v ol 5 s cogmyl o
6 6|4 |4|5]|5]|22/22|63|63 N 3Ll s ssmd 3l ) oo
2 207 7]20[20(28|28|35|35] .y sclaay) el pae o i

g Gae i) gl G 5ol Gisaal e (%50) dass of (6) o) dsaal (e e
G635 By el aa Jalaill 8 8pu) Hh dgag (AN ) b aa g iyl G
BAY) (o plaa (315 285 BpulL b celain) e sall daso Lee cpallgl) (o Bl ji3
A sl (e (%70) dus ol LS eyl el (sagslen Y] Jadsual Jlay) b
Bl Giedall GOl Jlds) () aa s 281385 cAalyiall cilbalgll abaal) & g <yl (e

g iy o) coldl (%50) dsais ) illsiue Jaat e G Sl e cileldl
byjlacd Cabidey Bl 6 aied) @lpsy) DA e dpal) Gligpad) o daaall 8
] sl e (%63) A Ol AT Sy (e sy Glagull B sl e LGl
el sll) Gan Cipal sgw ) @ 18y B b G sead Bl cay) glay O
dpelany) QB (an e S5 4 (%35) daws il apul) abil s o ald] e

173

2021 ¢ pualel) skatt ¢ AL Aapalt (Sgoetly Olulylll alall yghaitt (alze

Journal of Scientific Development for Studies and Research (JSD), Volume 2, Issue 5, 2021




Ca,LaEN el WM le udda’ fuly 5

SN GleaY P 5%

3P R ONROAE: [ POV PP,

Claal g saay) o VL 5l alile o ol o) 58l ) aagy aY)

o laally L)

Gilse & | . , (3d5e

Badu Gilsa Bady 8)laall 2
% S| % | d| % | S| % | | % ]| d

14 |14 [12]12] 5| 5|24 |24|45]|45 bl Al Bl g 5 1
4 | 4|88 |2]2[18]18|58]58 O s il (o5 2
4 | 4|16|6|8|8|28|28]|54]|54 cpsaly ) el 5305 (o 3
3 [3|7]7/|10{10[30]30]50|50 52518 (390 g g lucm 5
4 1 416|6[9]9/|35 35]45|45 o] Bl e Les (s 6
3 |3 ]4|4|8/|8/|40[40|45|45 T iyl anll i i 7
5 | 5]10/10]15]15[40]|40 30|30 ol | s 5305 8
4 1 416|6[5|5[20/20]60]60 CIEENL el 5L (oo 9
7 | 7|8 |8|10]10|30|30]45]45 ALy Yl o i 10

DAL 5oLt a8 sy o 10l el e (%45) duas o (7)) by Jsaad) (e ey

cAaahall Dlaalgll e agas By 42385 ade g agily o IS GO de Ll clld aayg uslpal)

Oledd O (%58) Lo cuoldl LS cdpalarl) ddeall & s8lay ol Al Do ) (ga5lae

Elas OSas Ola) o iyl Gladl ofglal aayng DUl any CihadY (gag )

i) DlSslag ad e (Soldl ahaidld

174

2021 ¢ pualel) skatt ¢ AL Aapalt (Sgoetly Olulylll alall yghaitt (alze

Journal of Scientific Development for Studies and Research (JSD), Volume 2, Issue 5, 2021




C@5Laat el WM e Pndedal Tuwl y 3 SO 0N Gle AN e | 5 LYY
3P R ONROAE: [ POV PP,

e Bl Cus (e aainall e o5l a5 ((%54) dawty lad) Gled) 533 625
ceelaany) daldl e 5 WS aainall 3lses Yy daal) e il 2RS35 ¢ il
o LSl adyy b 2l Jdlgig Javal) dabis aliad Glld wanyg o %066) <lld At calyg
gl ¢ laal (g5 iyl Gleal o (%50) dues oldl LS Q3Slly il e Lgd (ase pall
iSlie e Jaally &) Jlaely chliandl jrcanilly 58130 <y o lual aapg 2l G50
iaall Bl clelea 05S (535 GLa¥) o (655 (%45) Gy e Lial) Lgtlialy 8 80!
Baliae (i) Cilelaad agilaiily haddl agalalats Cpmalall OO (mns ol ) ag
dad mial (535 sy gled o) (%45) Lans chlil LS pphiind axe Lo Jaxts acinall
el o diady gpully sall Janll Lmalia SISy cilalad) agala€Y olld mayg Joal)
@ iyl gled) o odisasd) (e (%40) das clal LS . xainally e laadly 52l
daall Jleelsy dealall o ORI o Zadlgll Logicall GliS aaysg dcstil] (alyall dauss 5230
oled) o iisnsall (e (%60) dsesi Ll LS ¢ SIS cilllaiag el i) Gagaty il
B! e Aje (ya catfl) Flie ogs le Gl mayg CREVL gl 5aL3 (525 sy
O an Liad lisaans A<s panall e T 5 300 AN o3 ) (535 sy asinally
Sl wapg slai¥ly Vsl e My gy glel of colil Ciisasall (e (%45) L
oLy I (as¥ Al iU agllidily asaesy dyua) AL (e Guealad) (DUl Cilyual
el lg oYl daatiy

s Lot
10bo o g ZaLCd

oo Jaadl Jaudw 8 Jaaw il cuealall QO led) daeal of A &bl cliag -1
oY) ae Caaailly iyl Syl 5 o1SA Cladl 305k

&3l sty Ol Al Claanally ilaalall ol o il Al i Caaldl agy =2
. pdl] L}_gﬂ\

Lty Ly Luale Lo salinndl] iyl Ledayys 4Dl daid) yglas =3

175

2021 ¢ yualded) sdalt ¢ ALY Aloadt (&goedg Olulyll alall s gladl Aloxe

Journal of Scientific Development for Studies and Research (JSD), Volume 2, Issue 5, 2021



QLaaN Jaela O e T edal Jawly 3 CG 0N (e oY it H LY
3P R ONROAE: [ POV PP,

coaadia Sige Gslal aggngis i) lese (O ClSola dlaadle —4
Bl YU agie s adlsally coiily) pladn wls alailad Lbslsly (O cilalaa) dul) =5
I RPY
Claalall Jals doelaa¥ly Lty A alll Ul deleal) Al &L JLaay) -6
egagty oY) Aalia 5uY) alaa) 53L)s 4l Cileesalls
e dalally daclan ) 53l Gias sai Ao lae Jaally iy slisial deles LS5 o))
calaiind adjiy Glealall Cu ) 89 ae i)
e=linls (g5 b dacy dsaaall allgall ol ae dala Al (s fll a8lge Javia=7
ci ) Aalheey Ll e
e 2t lely aleladialy cupl) e dnjiall JSLiall Joa Gigaall (1 2l chia] =8
2l ) g )y U
el slasdt
ol iy ) (oY) dastial) dpelan) wlyhill ((a2005) Gesd) dese (olua) -1

D12 ) ddelaall daod 8 il Eladl (p2016) diasse Sy 3gana Slad =3
. yaallg deLkall Laal clagh)

O sl daiil) daall slaly 4oy iyl lesl (22000) e 3sane ol ales =5
cosad (e daals (dgihll Gl Kl geiad) ‘?.daj\ aigall Ao gildl) dls )

ilae cdpelaay) QB & cup)l e Jual) i (,2003) e st s —6
.1 e c24 JM céﬁmd z\.a.al;

176

2021 ¢ yualded) sdalt ¢ ALY Aloadt (&goedg Olulyll alall s gladl Aloxe

Journal of Scientific Development for Studies and Research (JSD), Volume 2, Issue 5, 2021



C@5Laat el O e Pndedal Tuwl y 3 SO 01 Gle AN | 5 LYY
3P R ONROAE: [ POV PP,

Ak pall el delany) BV (22004) parand) 2eal Gusallye -8

b Basdiall iyl (il o Lglul€atly lagleall Linslsi€s (22005) 2eal dena jiie =9
Maids aals ol 20 dlaa cdpardanl) odal)

22 Aaall S Alle Alae cpaina) & cuy) i (,2002) adid) dlla deas —10
L5aasl)

?}X’J‘ ‘)\.J“"_ai):t._a 4.3‘)\}43\ U‘“)‘“G ((:1991) éﬂkﬂ\ ‘):Lm_ll

el s e Leayi DoeLin) eDIKE) duhg g laal) ale (a1985) Sals digs —12

.z\:uualaj\ 5\3\):43\ J\.J cz\:vd.\s-«.uy‘

A dals e laa¥) clahally i) 5S5e (i3] A g Lia) andl Lgiadl ol

40y gabal
1- .Ballantine, J.,(1983), The Sociology of Education. New Jersey: Prentice.-

2- Karbinsiki, Aren (2010), face book and the technology revolution, New York, Spectrum
Publications..

177

20271 ¢ yualiedt sdatt ¢ ALY Aloead) (Srgomdly Ol ylld alalt 5 glallh Jaloxe

Journal of Scientific Development for Studies and Research (JSD), Volume 2, Issue 5, 2021



STUDIES ON VEGETATIVE PROPAGATION OF MULBERRY (MORUS SP.)
by hardwood cutting (178-198)

Mohamed A. Hussein, Emad Eldin H. Abd-Elall, Esraa, M.E. Hussein, and Fayza W. Sbralla

STUDIES ON VEGETATIVE PROPAGATION OF MULBERRY (MORUS SP.)
by hardwood cutting

BY
Mohamed A. Hussein', Emad Eldin H. Abd-Elall', Esraa, M.E. Hussein!
And Fayza W. Sbralla®

Abstract:

The technique of breeding, multiplying and perpetuating plants is as ancient as
human civilization itself. The success of any vegetative propagated culture depends
primarily on the rooting capacity and growth rate of the plant. A high rooting rate
contributes to uniformity and improved crop establishment and significantly reduces initial
expenses. Mulberry is reproduced in Egypt using tissue culture due to the difficulties of
establishing roots on cuttings due to a problem with spreading growth regulators inside the
cuttings; however, this process is highly expensive and takes a long time. We used varied
doses of growth regulators to induce cuttings to root in this study, which is a low-cost
technique that produces dense plants in a short amount of time. The experiment was carried
out in a greenhouse with a spray irrigation system, and cuttings were gathered and planted
the same day after being hormone-treated. The data was collected three months after the
plants were planted. The results revealed that planting cuttings on February 1% resulted in
the highest proportion of rooted seedling survival (79.46 %), compared to planting cuttings
on March 1% (71.36 %).. Furthermore, the combined effect of the previous factors had
positive effects on the studied characters; the highest values of success rate of rooting (100
%) came from cuttings taken on Feb. 1% and immersed in 1000 ppm of IBA solution with
M. Alba To improve cutting survival % and seedling quality, the results suggest collecting
cuttings on Feb. 1% and applying 1000 ppm of IBA right before planting.

Keywords: (cutting, root percentage, growth regulator).

!~ Hort. Dept. Fac. of Agric. Sohag Univ. Egypt.
2 - Agriculture engineer. Email: fayzaatmaan@gmail.com.
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INTRODUCTION:

Mulberry plants may be propagated with seeds or cuttings of softwood cuttings or
deciduous cuttings Grafts or seeds may also be used to propagate such trees. Further
cutting is advantageous to get desired characters like maintenance of particular characters
of the plant, speed in raising many saplings, adaptability to a particular habitat, resistance
to pests and diseases, and produce viable seeds. Different methods of vegetative
propagation are dependent in other countries according to the environmental conditions
and soil nature (Gilman and Watson, 1994).

Propagation through stem cuttings is the easiest, cheapest, and quickest method
compared to grafting, particularly in tropical regions, to find out the rooting potential of
mulberry genotypes (Susheelamma et al., 1990 and 1992 and Sujathama and Dandin,
1998).

The rooting behavior of a variety is purely a genetic character and is considered one of the
essential parameters for deciding L the suitability of genotypes for a particular area (Baksh
et al., 2000).

(Harrison, 1991) discovered that the seasonal timing in which cuttings are taken could
play an essential role in rooting. Mulberry (Morus Alba L.) cuttings cultivated in the open
air were compared to those grown in a polyethylene low tunnel. Eight- to six-inch-long
cuttings had the highest sprouting percentage, plant height, and number of leaves, and all
metrics performed better in the polyethylene tunnel than in the open air. (Khan et al 2007)

Rafeeq et al. (2020) Studies on the spread of Morus species by cuttings show that
100 ppm of IBA concentration was most effective for spreading Morus Alba by cuttings.
Furthermore, the application of 100 ppm of IBA concentration was found to be most
efficient for the maximum characteristics of Morus Alba and may be used for mass
Propagation in nurseries.

The Mulberry is commercially propagated from hardwood cuttings because of its
distinct advantages, such as the rapid multiplication of the basic materials and the
maintenance of the desired characteristics of the plants. The time of preparation of cuttings
in Mulberry greatly affected the extent and success of root formation. The optimum time
of cuttings preparation and planting is related to the plant's physiological and
environmental conditions. The timing of collection and rooting varies according to climatic
conditions and external temperature. Several factors can affect the rooting potential of
stem cuttings, including species and specific cultivar needs; the source, position, and type
of cutting taken, juvenility and condition of the stock plant; wounding or leaf removal;
stock plant wilting and girdling; cutting date. It is also influenced by growing conditions
such as environments, fog, bottom heat, use of hormones, fertilizer and extra lighting
(Hartmann et al., 2002).

Ezekiel (2010) Low-cost vegetative propagation can be accomplished by considering
factors helpful in improving process performance and better resource utilization. So, this
study reports on the propagation of white mulberry Morus Alba and morus nigra. with

179

2021 ¢ yualded) sdalt ¢ ALY Aloadt (&goedg Olulyll alall s gladl Aloxe

Journal of Scientific Development for Studies and Research (JSD), Volume 2, Issue 5, 2021



STUDIES ON VEGETATIVE PROPAGATION OF MULBERRY (MORUS SP.)
by hardwood cutting

Mohamed A. Hussein, Emad Eldin H. Abd-Elall, Esraa, M.E. Hussein, and Fayza W. Sbralla

cuttings to determine the best seasonal time for taking cuttings and the optimal IBA and
NAA concentration, for successful root formation.

Mulberry is one of the trees that have great economic importance, but in the
production of plants, it depends on the method of tissue cultivation, which is an
economically costly method that requires a specialist and a large time.

In this study, we resort to the production of plants by cuttings, which is an
economical method that produces plants with a high density in a short time, but it is difficult
to form roots, so we resort in this research to treating cuttings with different concentrations
of growth regulators and different collection times to obtain the most percentage of plants.

Materials and Methods:

The present investigation on studies on Vegetative propagation of mulberry (Morus
sp.) cuttings at the experimental farm of the Department of Horticulture in El kawamil,
during 2020-2021 the varieties of mulberry used for investigation were White mulberry
(Morus Alba) and Black mulberry (Morus nigra).

One-year-old cuttings of Mulberry White Mulberry (Morus Alba L) and Blak
Mulberry (Morus nigra) were obtained with the help of a sterilized woodcutter from mature
and healthy trees in the experimental farm of the Department of Horticulture in Al Kawthar.
Stem cuttings were 25 cm in length and 1-1.5 cm in diameter, the top of cutting was slanted,
which lcm from the top node and the lower part was perpendicular, which located strictly
under the lower node. The cuttings were maintained and watered regularly under the
natural shaded conditions of the nursery. Cuttings were planted in 15%25 cm polyethylene
bags, with river sand, perlite and pettmus at the rate of (1:1:1) rooting medium. To research
the effect of some growth regulators/hormones on the rooting of mulberry cuttings and to
decide the appropriate time to plant cuttings of test mulberry varieties.

Experimental Work:

This study involved three factors (A & B & C). The first factor (A) consisted of two
Varieties: al) Morus Alba and a2) Morus nigra. The second factor (B) included the
following two treatments of date- of planting cuttings: bl) planting cutting on Feb. 1. b3)
planting cutting on first March 15
The third factor (C) contained seven concentrations of Growth regulators/hormones,
namely ci1) Control c¢2) Indole-3- butyric acid at 500 ppm. c3) Indole-3- butyric acid at
1000 ppm.
c4) Indole-3- butyric acid at 1500 ppm. cs) 1-Naphthalene acetic acid at 2000 ppm. cs) 1-
Naphthalene acetic acid at 3000 ppm. c7) 1-Naphthalene acetic acid at 4000 ppm.
Therefore, the experiment involved twenty-eight treatments. Each treatment was replicated
three times.

The investigation was conducted under a polyhouse at the experimental farm of the
Division.
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Preparation and method of growth regulator/hormone application :

Two growth regulators Indole-3 butyric acid at three concentrations of 500, 1000, 1500
ppm and 1-Naphthalene acetic acid at three concentrations of 2000, 3000 and 4000 ppm,
each concentration was prepared by dissolving of required hormone growth regulator in

50ml each of 100°/0 ethanol in a 1-litre volumetric flask and finally, the volume was made
up to 1 litre with distilled water. The ethanol in each case was allowed to evaporate.
Bundles of cuttings each treatment were dipped in respective treatment solution to a depth
of 2.5 cm for 15 seconds. Excess solution was drained off the cuttings in the shade before
plantation in the polythene bags.

In addition, the temperature of 25-28 ° ¢ and relative humidity of 80-90 % in polyhouse
was controlled in the form of mist by sprinkling water with spray pumps on empty spaces.
Experimental Design:

A complete randomized block design in a split-split plot arrangement was followed. The
two Varieties occupied the main plots, two treatments of time- of planting of cuttings
ranked the sub-plots and the seven concentrations of Growth regulators/hormones allocated
the sub-sub—plots. Each treatment had 21 cuttings and a single stem cutting was planted
per each pot.

Various measurements:

Rooting percentage

The cuttings were carefully uprooted ninety days after planting and washed in clean water
without damaging the root section. The rooting percentage data was determined based on
the overall number of cuttings planted with each procedure and the effective survival of
the number of cuttings.

Average number of primary roots

In all the experiments, the number of primary roots originating from the base of the nodes
was reported and then the average was determined.

Average length of primary roots

In all the experiments, the length of the primary roots per cutting was determined with the
aid of a scale from the base to the tip and then the mean length of the primary root (cm)
was estimated.

Average number of branches

The number of branches per cuttings in various treatments has been calculated the average
was then estimated and reported.

Average length of branches

The length of branches per cuttings in all the treatments was measured with the help of
scale from the base to the tip, and the average length of branches (cm) was then calculated.
Average diameter of branches

The Diameter of branches of rooted cuttings in all the treatments was measured with the
average Diameter of branches (mm) was then calculated.
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Average number of leaves

The number of leaves of rooted cuttings in different treatments was recorded and the
average was then calculated.

Statistical Analysis

All the obtained data were tabulated and statistically analyzed according to Mead et al.
(1993) and averages of treatments were compared by using new L.S.D. test at 5%
(according to Steel and Torrie, 1984).

Results

Rooting percentage

The studied interactions between variates as well as different collection times of cuttings
and different concentrations of IBA and NAA had an announced effect on rooting
percentage. The best treatment combination in respect of rooting percentage was observed
with White mulberry (M. Alba) cuttings treated with (1000 IBA and 3000 NAA) that
planted in Feb. 1% (100.0%), followed by black mulberry (M. nigra) cutting treated with
(1500 IBA and 4000 NAA) that planted first February (95,100%). The cuttings planted on
the first march with Black mulberry (M. Nigra) cutting untreated with (IBA and NAA) that
planted first March recorded a lesser rooting percentage in both seasons.

The most rooting was found in White mulberry (M. Alba), which had 79.6 percent,
followed by black mulberry (M. nigra), which had a percentage of 76.77 percent.

Table (1) Effects of cutting collection time, growth regulators applications on the
hardwood cuttings of white and black mulberry types on rooting percentage.

Treatments 2020 2021
Verities (A) Verities (A)
Planting Growth regulator | M. Alba | M. Mean M. M. Mean
Date(B) Concentration (C) al nigraa2 | BC Albaal | nigraa2 | BC
bl c1 (control) 42.0 | 40.0 41.0 32.0 28.6 30.3
(1 Feb.) | ¢; (500 ppm IBA) 764 | 714 73.5 73.4 714 | 724
¢3 (1000 ppm IBA) | 100.0 | 95.0 97.5.0 | 100.0 91.0 94.5
c4 (1500 ppm IBA) 85.7 85.7 85.7 85.7 85.7 85.7
¢s (2000 ppm 77.4 71.4 71.4 81.4 75.4 71.4
NAA)
c6 (3000 ppm 100.0 | 100.0 100.0 100.0 100.0 100.0
NAA)
¢7 (4000 ppm 857 | 85.7 857 | 85.7 843 | 80.7
NAA)
Mean (A X B) 81.02 | 78.46 79.74 | 67.62
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Mean (B) 79.25 76.42
b2 c1 (control) 28.4 | 28.7 28.55 42 284 | 352
(1 March) | ¢; (500 ppm IBA) 61.4 | 554 584 | 59.8 514 | 55.6
c3 (1000 ppm IBA) | 90 89 89.5 | 854 74.8 | 80.1
cs (1500 ppm IBA) | 75.7 | 74.7 752 | 702 65.7 | 67.95
¢s (2000 ppm 61 60.4 60.7 | 51.4 514 | 514
NAA)
c6 (3000 ppm 90 89 89.5 | 75.7 755 | 75.6
NAA)
¢7 (4000 ppm 757 | 747 752 | 70.7 70.7 | 70.7
NAA)
Mean (A X 68.88 | 67.41 65.02 59.7
B)
Mean (B) 68.15 62.36
Mean Mean
©) ©
Mean (A | i (control) 85 Fanledd 33 34.77 37 | 2645 | 31.72
X0) c2 (500 ppm IBA) 68.9 | 63.4 66.15 | 72.4 714 | 719
c3 (1000 ppm IBA) | 95 92 93.5 100 95.5 | 97.75
cs (1500 ppm IBA) | 80.7 | 80.2 80.45 | 85.7 85.7 | 85.7
¢s (2000 ppm 69.2 | 659 67.55 | 76.4 734 | 749
NAA)
¢6 (3000 ppm 95 94.5 94.75 95 94.5 | 94.75
NAA)
¢7 (4000 ppm 80.7 | 80.2 80.45 | 85.7 85 85.35
NAA)
Mean (A) 74.95 | 72.93 79.6 | 76.77

Average number of primary roots

As related to the Average Number of roots per cut, data revealed significant
treatments compared to control. The studied interactions between variates as well as times
cutting planting and different concentrations of IBA and NAA had an announced effect on
the Average Number of roots per cut. The best treatment combination in respect of the
Average Number of roots per cut was observed with White mulberry (M. Alba) cuttings
treated with (1000 IBA and 3000 NAA) (7.1, 7.7))that planted in first February, followed
by Black mulberry (M. nigra) cutting treated with (1000 IBA,3000 NAA) that planted the
first February(8.0, 7.3 ) in contracts, untreated cutting with growth regulators of white
mulberry (M. Alba) and black mulberry (M. nigra) produced the lowest value on the
Average Number of roots per cut in both seasons, respectively table2.
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Table (2) Effects of cutting collection time, growth regulators applications on the
hardwood cuttings of white and black mulberry types in the average number of
primary roots.

Treatments 2020 2021
Verities (A) Verities (A)
Planting Growth regulator | M. M. Mean M. M. Mean
Date(B) Concentration (C) | Alba al| nigraa2| (B XC)| Alba nigraa2 | (B XC)
al
B1 c1 (control) 0.6 0.9 0.75 0.9 3.9 2.4
(1 Feb.) | ¢, (500 ppm IBA) 1.6 O] 2.15 2.4 2.0 2.2
¢c3 (1000 ppm IBA) Tl 7.3 7.2 8.4 7.3 7.9
¢4 (1500 ppm IBA) 3.6 4.7 4.15 3.7 3.0 34
¢s (2000 ppm NAA) | 2.3 Sl 2% a3 1.7 3.7
C6 (3000 ppm NAA) | 7.7 8.0 7.85 a7 6.0 5.7
¢7(4000 ppm NAA) | 4.3 43 4.3 4.0 3.7 3.9
Mean (A X B) 4.14 4.05 4.08 3.6
Mean (B) 4.28 3.87
B2 c1 (control) 0.7 0.4 0.55 1.7 1.9 1.8
(1 c2 (500 ppm IBA) 3.0 0.4 1.7 1.9 1.9 1.9
March) 01000 ppm IBA) | 11.4 2.9 7.15 7.3 5.4 5.9
c4 (1500 ppm IBA) 4.0 23 3.15 3.4 2.7 3.1
¢5 (2000 ppm NAA) | 5.7 2.7 4.2 4.9 2.3 3.6
c6 (3000 ppm NAA) | 8.6 2.8 5.7 6.7 4.6 52
c7(4000 ppm NAA) | 6.4 2.7 4.55 2.9 29 29
Mean (A X B) 5.25 2.02 3.82 3.1
Mean (B) 3.635 3.48
Mean Mean
(©) ©)
A XC | c1 (control) 0.65 0.65 0.65 1.3 2.9 2.1
c2 (500 ppm IBA) 2.3 1.55 1.925 2.15 1.95 2.0
c3 (1000 ppm IBA) | 9.25 5.1 7.175 7.85 | 6.35 7.2
c4 (1500 ppm IBA) 3.8 3.5 3.65 3.55 | 2.85 33
¢5 (2000 ppm NAA) | 4.45 2.9 3.675 5.1 2 3.7
c6 (3000 ppm NAA) | 8.06 5.4 6.73 6.2 53 5.4
c7(4000 ppm NAA) | 5.4 3.5 4.45 345 33 34
Mean (A) 4.14 3.22 422 | 3.52
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New LSD 5% 2020 New LSD 5% 2021

0.3 A 0.2

0.3 B 0.2

0.8 C 0.5

AB 0.5 AB 0.4
AC 1.6 AC 1.1
BC 1.6 BC 1.1
ABC ol ABC 2.1

Average length of primary roots

Most combinations in this study had an announced effect on The Average length of
primary roots per cut. The best treatment combination in respect of the Average length of
primary roots per cut was observed with White mulberry (M. Alba) cuttings treated with
1000 IBA and 3000NAA that planted in first February(8.9 and 11.4 cm), the lowest
Average length of primary roots per cut was registered with the untreated cutting of White
mulberry (M. Alba) planted in March 1st (0.8,1.0 cm) untreated cutting of white mulberry
(M. Alba) planted in February 1st 0.8 cm), respectively.table3.

Table (3) Effects of cutting collection time, growth regulators applications on the
hardwood cuttings of white and black mulberry types in Average length of primary
roots.

Treatments 2020 2021
Verities (A) Verities (A)
Planting | Growth regulator M. M. Mean M. M. Mean
Date(B) | Concentration (C) |Albaal |nigraa2 | (B XC) |Albaal | nigraa2 | (B XC)
Bl c1 (control) 1.4 3.0 2.2 0.7 0.9 0.8

(1 Feb.) | ¢, (500 ppm IBA) 3.2 2.4 2.8 1.9 1.6 1.75

c3 (1000 ppm IBA) 8.9 3.2 6.05 7.3 4.3 5.8

c4 (1500 ppm IBA) 2.6 2.4 2.5 3.1 3.1 3.1

¢s (2000 ppm NAA) | 4.7 2.5 3.6 2.1 2.0 2.05

c6 (3000 ppm NAA) | 11.4 4.1 7.75 8.1 4.7 6.4

c7(4000 ppm NAA) | 3.5 1.2 2.35 3.4 2.7 3.05
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Mean (A X B) 5.1 2.68 38 | 275
Mean (B) 3.89 3.27
B2 c1 (control) 1.8 1.3 1.55 0.8 1.0 0.9
(1 ¢2 (500 ppm IBA) 1.7 0.8 1.25 1.7 1.1 1.4
March) . (1000 ppm IBA) | 4.0 2.2 3.1 6.6 3.6 5.1
ca (1500 ppm IBA) | 1.0 0.9 0.95 3.0 2.0 2.5
cs (2000 ppm NAA) | 3.0 1.5 225 2.0 1.4 1.7
c6 (3000 ppm NAA) | 4.1 3.4 3.75 5.3 3.3 4.3
c7(4000 ppm NAA) | 3.4 0.9 2.15 3.6 2.4 3
Mean (A X B) 2.71 e 3.28 2.11
Mean (B) 2.14 2.7
Mean(C) Mean(C)
Mean (A | c1 (control) 1.6 2.15 1.875 0.75 0.95 0.85
XC) | ¢2(500 ppm IBA) 2.45 1.6 2.025 1.8 1.35 1.575
c3 (1000 ppm IBA) | 6.45 2.7 4575 | 6.95 3.95 5.45
cs (1500 ppm IBA) | 1.8 1.65 1.725 | 3.05 2.55 2.8
¢5 (2000 ppm NAA) | 3.85 2 2.925 |2.05 1.7 1.875
c6 (3000 ppm NAA) | 7.75 3.75 5.75 6.7 4 5.35
c7 (4000 ppm NAA) | 3.45 1.05 225 3.5 | 2.55 3.025
Mean (A) 3.90 2.12 3.54 2.43
New LSD 5% 2020 New LSD 5% 2021
0.2 0.1
B 0.2 B 0.1
C 0.6 C 0.4
AB 0.4 AB 0.4
AC 1.1 AC 0.8
BC 1.1 BC 0.8
ABC 2.2 ABC 1.7
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Average number of branches

Most combinations in this study had an announced effect on the average number of
branch roots per cut. The best treatment combination in respect of the average number of
branches per cut (6.70 and 6.90) was observed with White mulberry (M. Alba) cuttings
treated with 1000 ppm IBA that planted on February 1s(6.9)t followed by White mulberry
(M. Alba) cuttings treated with 3000 ppm NAA that planted on February Ist (5.9),
respectively. The lowest average number of branches per cut (1.00 and 1.00) was registered
with Black mulberry (M. nigra) untreated cuttings on March 1st in both seasons,
respectively.

Table (4) Effects of cutting collection time, growth regulators applications on the
hardwood cuttings of white and black mulberry types in Average Number of
branches.

Treatments 2020 2021
Verities (A) Verities (A)
Planting Growth regulator M. M. Mean M. M. Mean
Date(B) Concentration (C) Alba |nigraa2| (B XC) | Alba | nigraa2 | (B XC)
al al

Bl c1 (control) 2.1 [| 74 1.9 2.0 2.0 2.0
(1 Feb.) | ¢, (500 ppm IBA) 3.7 1.9 2.8 1.7 2.0 1.9

c3 (1000 ppm IBA) 6.7 6.4 6.6 6.9 4.4 5.7

c4 (1500 ppm IBA) 3.1 23 2.7 3.7 23 3.0

¢s (2000 ppm NAA) 2.3 2.0 2.2 1.9 2.1 2.0

C6 (3000 ppm NAA) 5.4 3.7 4.6 99 4.6 53

c7 (4000 ppm NAA) g 2.0 2.7 24 24 2.4
Mean (A X B) 3.8 2.85 3.5 | 2.82
Mean (B) 3.35 3.18
B2 c1 (control) 1.7 1.0 1.4 1.0 1.0 1.0
(1 c2 (500 ppm IBA) 1.6 1.0 1.3 1.4 2.0 1.7
March) [, (1000 ppm IBA) 4.1 3.1 3.6 43 3.2 3.8

c4 (1500 ppm IBA) 1.4 1.6 1.5 24 29 2.7

s (2000 ppm NAA) 2.1 1.4 1.8 1.7 1.4 1.6

6 (3000 ppm NAA) 4.4 3.6 4.0 3.9 3.1 3.5

¢7 (4000 ppm NAA) 3.9 2.1 3.0 24 3.0 2.7
Mean (A X B) 2.74 1.97 244 | 237
Mean (B) 2.37 2.42 |

Mean(C) | Mean(C) [
| c1 (control) 19 | 135 165 | 15 ] 15 | 15
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Mean (A | c2 (500 ppm IBA) 2.65 | 145 2.05 | 1.55 2 1.8
X0O) ¢3 (1000 ppm IBA) 54 | 475 5.1 5.6 3.8 4.75
c4 (1500 ppm IBA) 225 | 1.95 2.1 3.05 2.6 2.85
¢5 (2000 ppm NAA) 2.2 1.7 2 1.8 | 1.75 1.8
c6 (3000 ppm NAA) 49 | 3.65 43 49 | 3.85 4.4
c7 (4000 ppm NAA) 3.6 | 2.05 2.85 2.4 2.7 2.55
Mean (A) 3.27 2.41 2.97 2.6
New LSD 5% 2020 N |ew LSD 5% 2021
0.14 0.14
0.14 0.14
0.4 0.4
AB 0.3 AB 0.3
AC 0.9 AC 0.9
BC 0.9 BC 0.9
ABC 1.7 ABC 1.7

Average length of branches

Data in table (5), the studied interactions between variates as well as times cutting planting
and different concentrations of IBA and NAA had an announced effect on average branch
length. The best treatment combination in respect of average branch length was observed
with White mulberry (M. Alba) cuttings treated with (1000 IBA and 3000 NAA) that
planted in February 1st (9.90 and 10.90 cm) and (8.90 and 11.90 cm) respectively, the
lowest average branch length per cut (1.00 and 1.00) was registered with Black mulberry
(M. nigra) untreated cuttings on March 1st in both seasons, respectively.

Table (5) Effect of growth regulators, planet date and Varieties in Average length of
branches explants of black mulberry (M. nigra) and white mulberry (M. Alba) cvs.

Treatments 2020 2021
\Verities (A) Verities (A)
Planting Growth regulator M. M. Mean M. M. Mean
Date(B) Concentration (C) Alba |nigra a2| (B XC) | Alba al |nigraa2| (B XC)
al
B1 c1 (control) 0.7 1.7 1.2 0.7 1.7 1.2
(1 Feb.) | ¢, (500 ppm IBA) 1.7 1.8 2.4 4.3 2.7 3.5
¢3 (1000 ppm IBA) 9.9 6.6 8.3 10.9 6.9 8.9
c4 (1500 ppm IBA) 3.6 3.1 3.4 5.7 1.9 3.8
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¢5 (2000 ppm NAA) 24 1.9 2.2 5.0 2.3 3.7
c6 (3000 ppm NAA) | 8.9 6.2 7.6 11.6 4.7 8.2
¢7 (4000 ppm NAA) | 3.7 3.6 3.7 5.4 2.7 4.1
Mean (A X B) 441 | 3.55 622 | 3.27
Mean (B) 4.11 4.77
B2 (1 | ci (control) 0.6 1.0 0.8 0.6 1.0 0.8
March) | ¢, (500 ppm IBA) 1.5 1.2 1.4 2.1 1.4 1.8
¢3 (1000 ppm IBA) 6.6 5.7 6.2 5.9 4.0 5.0
ca (1500 ppm IBA) 2.6 3.1 2.9 1.9 2.0 2.0
¢5 (2000 ppm NAA) | 1.5 1.9 1.7 2.7 1.9 2.3
C6 (3000 ppm NAA) 0.6 4.4 5.5 5.0 5.1 5.1
¢7 (4000 ppm NAA) | 3.4 32 3.3 3.1 2.9 3.0
Mean (A X B) 325 | 2.92 3.04 | 2.61
Mean (B) e 2.85
Mean(C) Mean(C)
Mean | ci (control) 0.6 1.4 1.0 0.6 1.4 1.0
(AXC) | ¢y (500 ppm IBA) 1.6 1.5 1.6 3.2 2.1 2.7
¢3 (1000 ppm IBA) 7.8 6.1 7.0 8.4 5.4 6.9
¢4 (1500 ppm IBA) 3.1 3.1 3.1 3.8 1.9 2.9
¢5 (2000 ppm NAA) | 1.9 0.9 1.4 3.9 3.1 35
c6 (3000 ppm NAA) | 7.8 5.8 6.8 8.3 4.9 6.6
c7 (4000 ppm NAA) | 3.6 3.4 3.5 43 2.8 3.6
Mean (A) 377 | 3.17 4.64 | 3.08
New LSD 5% 2020 New LSD 5% 2021
0.2 0.2
0.2 0.2
0.6 0.6
AB 0.4 AB 0.4
AC 1.2 AC 1.1
BC 1.2 BC 1.1
ABC 2.4 ABC 2.3
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Average diameter of branches
The studied interactions between variates as well as times cutting planting and different
concentrations of IBA and NAA had an announced effect on average branch diameter. The
best treatment combination in respect of average branch diameter was observed with White
mulberry (M. Alba) cuttings treated with (1000 IBA and 3000 NAA) that planted in first
February (23.80 and 18.4 ml) and (24.7 and 27.3 ml). In contrast, untreated cuttings that
planted on March 1st of black mulberry (M. nigra) recorded a lesser average branch

diameter (1.7 and 1.9 ml) in both seasons, respectively.

Table (6) Effect of growth regulators, planet date and Varieties in the Average
number of leaves explants of Black mulberry (M. nigra) and White mulberry (M.

Alba) cvs.
Treatments 2020 2021
Verities (A) Verities (A)
Planting Date(B)| Growth regulator M. M. Mean M. M. Mean
Concentration (C) | Albaal | nigraa2| (B XC) | Alba |nigraa2| (B XC)
al
Bl c1 (control) 4.9 3.9 4.4 5.9 3.9 4.9
(1 Feb.) c2 (500 ppm IBA) 23.7 15.3 19.5 18.4 11.1 14.8
c3 (1000 ppm IBA) 24.9 16.3 20.6 27.1 14.3 20.7
c4 (1500 ppm IBA) 20.3 14.3 17.3 14.3 14.3 14.3
¢s5 (2000 ppm NAA) 18.6 14.6 16.6 19.4 11.4 15.4
6 (3000 ppm NAA) 24.7 16.1 20.4 27.3 15.1 21.2
¢7(4000 ppm NAA) Jy A 13.0 15.4 16.9 13.7 15.3
Mean (A X B) 19.25 13.35 18.47 | 11.97
Mean (B) 16.31 15.22
B2 (1 c1 (control) 1.7 ¥ 1.8 1.7 1.9 1.8
March) c2 (500 ppm IBA) 10.0 5.7 7.9 8.6 11.4 10.0
c3 (1000 ppm IBA) 20.0 8.6 143 20.0 15.7 17.9
c4 (1500 ppm IBA) 9.3 10.0 9.7 14.4 14.3 14.4
¢s5 (2000 ppm NAA) 9.3 5.3 7.3 12.9 11.4 12.2
6 (3000 ppm NAA) 15.3 10.0 12.7 18.3 14.3 16.3
¢7(4000 ppm NAA) 10.6 10.0 10.3 14.3 14.3 14.3
Mean (A X B) 10.88 7.35 12.88 11.9
Mean (B) 9.14 12.41
Mean(C) Mean(c)
Mean (A XC) | ci (control) | 33 2.9 3.1 3.8 | 29 3.35
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c2 (500 ppm IBA) 16.85 | 105 13.7 13.5 | 11.25 12.4
c; (1000 ppm IBA) | 2245 | 1245 | 1745 | 23.55 15 19.3
cs (1500 ppm IBA) 148 | 12.15 135 | 1435 | 143 | 1435
cs (2000 ppm NAA) | 13.95 | 9.95 1195 | 16.15 | 114 13.8
c6 (3000 ppm NAA) 20 | 13.05 | 1655 | 228 | 147 | 1875
c7(4000 ppm NAA) | 14.15 | 115 12.85 15.6 14 14.8
Mean (A) 15.07 | 10.35 15.67 | 11.93
New LSD 5% 2020 New LSD 5% 2021

0.3 0.4

0.3 0.4

1 1.1

AB 0.7 AB 0.7

AC 2 AC 2.1

BC 2 BC 2.1

ABC 4.1 ABC 42

Average number of leaves

As related to the Number of leaves per cut, data revealed significant all treatments
compared to control. The studied interactions between variates and times cutting planting
and different concentrations of IBA and NAA had an announced effect on the number of
leaves per cut. The best treatment combination in respect of the Number of leaves per cut
was observed with White mulberry (M. Alba) cuttings treated with (1000 IBA and 3000
NAA) (24.9and 27.1) and (24.7and 27.3) that planted in Feb. 1st. while, untreated cuttings
that planted march Ist of white mulberry (M. Alba) recorded a lesser Number of leaves per
cut in both seasons (1.7 and 1.7), respectively.
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Table (7) Effect of growth regulators, planet date and Varieties in Average Dimeter
of branches s explants of black mulberry (M. nigra) and white mulberry (M. Alba)

Cvs.

Treatments 2020 2021
Verities (A) Verities (A)
Planting Growth regulator M. M. Mean M. M. Mean
Date(B) Concentration (C) | Albaal | nigraa2 | (BXC) | Alba nigraa2 | (B XC)
al
B1 c1 (control) 4.9 3.9 4.4 5.9 3.9 4.9
(1 Feb.) c2 (500 ppm IBA) 23.7 15.3 19.5 18.4 11.1 14.8
c3 (1000 ppm IBA) 249 16.3 20.6 27.1 143 20.7
c4 (1500 ppm IBA) 20.3 14.3 i3 14.3 143 14.3
¢s (2000 ppm NAA) 18.6 14.6 16.6 19.4 11.4 15.4
c6 (3000 ppm NAA) 247 16.1 20.4 293 15.1 21.2
¢7(4000 ppm NAA) =7 13.0 15.4 16.9 13.7 153
Mean (A X B) 19.25 13.35 18.47 11.97
Mean (B) 16.31 15.22 |
B2 c1 (control) 1.7 1.9 1.8 1.7 1.9 1.8
(1 March) | c2 (500 ppm IBA) 10.0 5.7 7.9 8.6 11.4 10.0
c3 (1000 ppm IBA) 20.0 8.6 14.3 20.0 15.7 17.9
c4 (1500 ppm IBA) 9.3 10.0 9.7 14.4 143 14.4
¢5 (2000 ppm NAA) 9.3 53 7.3 12 11.4 12.2
c6 (3000 ppm NAA) 15.3 10.0 12.7 18.3 14.3 16.3
¢7(4000 ppm NAA) 10.6 10.0 10.3 14.3 14.3 14.3
Mean (A X B) 10.88 7.35 12.88 11.9
Mean (B) 9.14 12.41 |
Mean(C) Mean©
Mean c1 (control) 3.3 2.9 3.1 3.8 2.9 3.35
(A XC) c2 (500 ppm IBA) 16.85 10.5 13.7 13.5 11.25 12.4
c3 (1000 ppm IBA) 22.45 12.45 17.45 23.55 15 19.3
c4 (1500 ppm IBA) 14.8 12.15 13.5 14.35 143 14.35
¢s (2000 ppm NAA) 13.95 9.95 11.95 16.15 11.4 13.8
C6 (3000 ppm NAA) 20 13.05 16.55 22.8 14.7 18.75
¢7 (4000 ppm NAA) 14.15 11.5 12.85 15.6 14 14.8
Mean (A) 15.07 10.35 15.67 11.93
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New LSD 5% 2020 New LSD 5% 2021
A 0.3 A 0.5
B 0.3 B 0.5
C 1 C 1.5
AB 0.7 AB 1
AC AC 3
BC BC 3
ABC 3.9 ABC 6
Discussion

Adventitious root formation on a cutting requires the presence of readily available
carbohydrates and nitrogen compounds. For nucleic acid and protein synthesis, the
initiation and development of root primogenitors necessitate a higher degree of nitrogen
(Nanda and Kocchar, 1985). As a result, carbohydrate and nitrogen molecules are more
likely to be readily accessible. Differential rooting responses of different mulberry species
and varieties to hormonal treatments have also been observed. White mulberry (M. Alba),
black mulberry (M. nigra). Rao and Khan (1963), Fotedar et al. (1991) and Kamili and
Shah (1996).

All hormonal concentrations significantly increased rooting percentage, with 1000 IBA
outperforming all other treatments and 3000 NAA coming in second. The increased
percentage of cuttings rooting with NAA and IBA treatment may be due to the mobilization
of nutritional reserves to the root formation, resulting in increased hydrolyzing enzyme
activity (Nanda and Kocchar, 1985). These results are in line with those of Honda (1970),
Shanmugavelu (1975), and Mukherjee and Sikdar (1977), who found that NAA and
IBA were more effective at inducing rooting than IAA. Nonetheless, the present results
dispute those of Fotedar et al. (1991), who concluded that NAA was the least effective
compared to IBA. Variations in propagating medium, treatment period, and planting of
cuttings in the soil after dipping for a second time in the treatment could explain the
inconsistencies in hormone action. Nonetheless (Stoutemeyer, 1954).

The difference in stored assimilates and endogenous auxins in cuttings and lateral buds
could explain the variable rooting reaction of varieties to plantation time (Nanda and
Kocchar, 1985). The cuttings planted in February had a slightly higher percentage of
rooting than those planted in March Changes in cambial function, endogenous levels of
nutrients, and hormonal influences, which are brought on by changes in light temperature
and humidity conditions in nature, are attributed to seasonal shifts in rooting reaction
(Nanda and Kocchar 1985). As a result, the highest percentage of rooting on February 1st
may be attributed to the presence of ideal environmental and dietary factors. Bindroo et
al., 1983 and 1988, found that cuttings planted in July had a higher percentage of rooting
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The largest number of primary roots is found in Morus Alba cuttings, followed by Morus
nigra in descending order, with results that backed up Honda's (1972) findings in mulberry
varieties.

3000 ppm treatment of cuttings NAA has the primary roots, led by 1000 ppm IBA, all of
which were considerably better than the other therapies, including power. The rise in root
number per cutting due to NAA and IBA care may be attributed to their aggregation at the
cutting's base to an extent appropriate for root initiation and growth (Hartmann et al.
(1997).

These findings are consistent with Shanmugavelu's (1975) results in Kanva-2, Konarli et
al. (1977) findings in Ichinose, and Isa et al. (1993) findings in Terminalia arjuna.

The cuttings planted on February 1st produced the most primary roots, followed by those
planted on the first march, and they were statistically equal. That may be attributed to the
favorable environmental conditions that prevailed from first February to 15 April, resulting
in great rooting. Satpathy et al., 1995, who registered a higher number of roots in cuttings
planted in June under West Bengal conditions, backs up these findings.

A significant difference in primary root length was observed among the test varieties.
White mulberry (M. Alba) recorded the most extended primary root length per cutting,
closely followed by Black mulberry (M. nigra). These findings are comparable to those of
Mukherjee and Sikdar (1974), who recorded a similar response to ringing in the SJ46
mulberry cultivar.

The cuttings planted on February 1st had the greatest root volume, followed by those
planted on first march The increased length of primary roots may be attributed to improved
carbohydrate hydrolysis caused by a favorable basal temperature at planting time.

The largest number of primary roots is found in White mulberry (M. Alba) cuttings,
followed by Black mulberry (M. nigra) in descending order, with results that backed up
Honda's (1972) findings in mulberry varieties.

3000 ppm treatment of cuttings NAA has the primary roots, led by 1000 ppm IBA, all of
which were considerably better than the other therapies, including power. The rise in root
number per cutting due to NAA and IBA care may be attributed to their aggregation at the
cutting's base to an extent appropriate for root initiation and growth (Hartmann et al.,
1997).

These findings are consistent with Shanmugavelu's (1975) results in Kanva-2, Konarli
et al., (1977) findings in Ichinose, and Isa et al., (1993) findings in Termanalia arjuna.
The cuttings planted on February 1st produced the most primary roots, followed by those
planted on first march, and they were statistically equal. That may be attributed to the
abundance of favorable weather conditions on February Ist, which resulted in abundant
rooting. Satpathy et al., 1995, who registered a higher number of roots in cuttings planted
in June under West Bengal conditions, backs up these findings.

The maximum number of the average number of branches was recorded on White mulberry
(M. Alba) cutting being significantly the highest compare to Black mulberry (M. nigra),
with findings which corroborated of Honda (1972) in mulberry varieties.

Treatment of cuttings with 1000 ppm IBA registered maximum number of branches
followed by 3000 ppm NAA, both of the treatments were significantly superior to rest of
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The treatments including control. The increase in the number of branches per cutting due
to NAA and IBA treatment might be due to their accumulation at the base of cutting to a
suitable level for initiation and development of roots (Hartmann et al., (1997). These
results conform with the findings of Shanmugavelu, (1975) in Kanva-2, Konarli et al.
(1977) in Ichinose and Isa et al., (1993) in Termanalia arjuna.

The cuttings planted during first February recorded the maximum number of branches
closely followed by those planted in first march and were statistically at par with each
other. This might be due to the prevalence of favorable environmental conditions during
first February, which has resulted in profuse rooting. These results are supported by
Satpathy et al., 1995 who reported a more significant number of roots in cuttings planted
in June under West Bengal conditions. A significant difference in branches length was
observed among the test varieties, White mulberry (M. Alba) recording the most extended
branch length per cutting, closely followed by black mulberry (M. nigra). These findings
are comparable to those of Mukherjee and Sikdar (1974), who recorded a similar
response to ringing in the SJ46 mulberry cultivar.

The cuttings planted on February 1st had the most significant root volume, followed by
those planted on first march. The increased branch length may be attributed to increased
carbohydrate hydrolysis caused by the favorable basal temperature at planting time.

the rise in branch diameter may be due to the presence of a stronger root system, which
absorbed more nutrients and moisture (Sandhu et al., 1991). The largest diameter of
branches was found in cuttings planted on February 1st, followed by plantation on the
first march. The maximum branch diameter in cuttings planted on February 1 may be
attributed to the shorter internodal spacing in these saplings. Mukherjee and Sharma
(1971) found a similar response in cuttings planted in August.

Significant varietal variations in leaf number were found, with White mulberry (M. Alba)
having the most, followed by Black mulberry (M. nigra). In addition to all other hormone
concentrations and the regulation, 3000 ppm NAA and 1000 ppm IBA produced the highest
number of leaves per cutting. Compared to cuttings with a moderate root system, the
increased number of leaves may be due to the presence of a stronger root system, which
absorbed more nutrients and moisture (Sandhu et al., 1991). The findings are consistent
with those of findings Fotedar et al. (1991), who published similar responses for various
mulberry varieties treated with 1000 ppm IBA.

The highest number of leaves is found in cuttings planted on February Ist, closely followed
by plantation on March 1Ist. All of the dates, though, were on par with one another. The
highest number of leaves in cuttings planted on February 1st may be attributed to the
shorter inter-nodal gap in these saplings. Mukherjee and Sharma (1971) found a similar
response in cuttings planted in August.
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Recommunication

White mulberry (M. Alba) was favorable for imparting maximum rooting and root as well
as shoot characters to Black mulberry (M. nigra).

February Ist corresponded to a good time for clonal propagation of mulberry cuttings
among the plantation periods studied.

IBA concentration of 1000 ppm was favorable for imparting maximum rooting and root as
well as shoot characters in M. Alba and M. nigra in under the influence of 3000 ppm NAA
1000 ppm IBA recorded the best results under polyhouse conditions.

Carrying out Planted White mulberry (M. Alba), cutting on February 1st with treated with
1000 ppm IBA or 3000 ppm NAA was beneficial for obtaining an economic vegetative
propagation of cutting cultivars of Mulberry (Morus Alba. Morus Nigra) by hardwood
cuttings under mist conditions.
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