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SV AL el sie o 5 geanall Ailusally Aliiaadl Jsha )38 £ (au) Addad) Jgba 5 —2-2-3-3
Aapaisang O (e ol aghall e Uilsdie cdal Jlin pdaly candl ()50 Alid) 44l

IS assll Iagladll e 1M? dalise (e Lobun 512 Uad) 4080 Ua) 2o 6-2-2-3-3

SAlaad) e :\:\.\.1_.);:\ S.J;J

A8ysl S g )l (e Byo) (ssine 53 (M) S by olSl) (g i pali 7-2-2-3-3
CCM200-Plus Leaf Chlorophyll Content jlga daulsis iyl JWiS) s je die alal)
By et bang OS (e Adangll Jashall (e Lilpde cial ity 4uead Laad) <550 Meter

cJaxaS Baal 1) 48511 e )i SO cadal
:cladig (Yield components Jalal) wligta 3-2 -3 -3

Saal) U8 Llsdie iy jhal Jansie€ Jiliadl de Clus 23220 Giliad) 2 1-3 -2-3-3

el il Gulad e cilgag Auupat sasy IS (e At Jaghadll (e
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Lolssie cdal Qi el Cogoall 23ad o giaS Lgslon o5 1 ALEY (8 gl s 2-3-2-3 -3

Al (8 Cgall e Cuag gy diliall Caulatig Jay s dey At Basy JS
Lshall e ULl dglsde 3y5ear da 1000 (s s :(a8) 4 1000 ¢35 3-3-2—- 3-3

% 14 Kyl ll g Gl ey aleanl g (faally 55y 5 ysayad B3ng IS (on Ao

sl

Cpbasll el slasll vie LlalSy cilily cuyy i(Fa gh) geadl Jualall 4 -3-2 -3 -3
(T2 o) sl dss & e At Baay JSI (U + saall)
Jie dalise (g 33 gmnall bl Csaall Juals 538 1(Fa oh) qugaadl Juala 5 - 3-2-3 -3
/) S Al clia G el e il Jies ool Gahall ehal am Fpai asy IS (e 2y
(ks
: b WSy (1976 Donald) dslas 385 o :(%) bastl Jils 6 -3 -2 -3 -3
100 X (sl Jualall /| gl Jiala) =sliasll Qi

Physiological markers 4aglswdll cydsall 3 -3 -3
aludl) Jlai) 1- 3 -3 -3

—Ae )3l S 8 liall Jualad) agle aud Ul cluball a3 aludll Qi) (gya]
25l padand dlal) LAY, sl Zalal) clulally d,el 2ESH Clua Jal e il daals
sl Jilai ) e Slad (1940 Johansen) lgias il diphll Gas Jidls (sl
Jmanl) iy At g JSI il e Aflsdie 35l LR 23 3) A8yl granail mainsall galaiall
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AN 28,500 ol scdandly (gslell sedanall (pa 8yl LDIAT A8 Ciuaiie (e 33 sale ol die e
Jiall e Caran 3 cliall e Aphall 3kl pen o Dllall Auhall aludll Qs adicl
A ddyll 3yl 4ayn dele 24 33, Formalin acetic acid alcoholJslaay cudfill dayg 5 5dla
S by Gl 8 i & cafial Jolaall BT A5 dal e % 70 385 Jolyl clue
AN et ) Cen s ALl 6 10U dgmg i) adaliall juzaat 3 Lellexinl cpad 2000 3
Jlaiuly ellyg Peeling aldill 48l Jlaxinl oy adagiaall Glinll (e zdlad 320 Hlidl) 5]
COdala Gl (53 dadlay i )80

asgall Ahdoula Jolaa (gginy Petridishcadss ala) b ) spmadl zilall a2
Slo Al zol) Wy A1) dal e 33 Gued 3040 % 5.1 38545 Hypochloride Sodium
Bl g WAl sl du dal e eliny A8lis 55k e Jseanll Jiy )slSH dapay 5)k
Al danialy b) pea

s ppmalSl (o 5k e Cann s Slide Lala) iagd e de syl Bl Clie Cieas3
el A il & el 6 aiad 33y Cover slide  dayall slasy st Cud 5 (g
(geaall panill Hals

X40 52 358y dwre Jlaxiuly ¢ Olympusg g el JSgall jeadd) danlyn Gluall Cuasi—4
oo 0.1 (ol djias Koo il Aanlyy A piial) Ausael) Sbas aaiy ¢ XT 5 55y Ay s
(M) & e (M) aE) Jola o(Pale) Ayl 8GN g dnliall ciliall cilulal) sl
Ocular ) Al 4wl Gulde Jleainls (HM) a3l dx (mje o(um) sl da Jsh

- ogaall e dadial) yaalSl) st Sl &) ga g Micrometer
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u)j\@d@M\@hﬁd\meﬂ\Z—3—3—3
: o5 (1996 «(y5)aTs Lagarde) Lgias il clshaall 385 Jlaill elpaly culiall jumat
Vials ¢ 53 8yiaa dala) U8 8 Cingy chasiial bl 3l o da elial sl sewian-1

A8 b Aay Aol 20 30 4 clisall CS5i5 FAA Jlaa (ge 20m1 (g5ia3 30mI G

WY %70 0385 Iy JsnSs e 3] Cilie s 35hadll 038 Cacis 1 ISy Judd-2
s T yiie Alaudy Ae S (e by slial Cinkd 3 %70 JsaS 3 Cabiia &5 ey ccafiall U
slall (o alddll Cangs Y Gudat &5 lld day L (Liaske 2125 G saalsl) dadadll Jgla o))
V) Jsall (e e lias Aludis b deshial a1 e Bph oo A6 daal 3 dgasall
o iy Wanys 5SS 8 el SO s Laelal (%96 5 %90 5 %80) <15l

cOfiebu 330 %100 038 5 ) JsaS
Bllae 8 JsaS e gade & Anliie 3y 35ladl) 03¢y liall adad &) e s pdilly (329 5403
Jaiad Jlig ol gl pada 53 ¢yl mpne Jilas 20yl Uiine S3L5) Xylene cbill S 5a5 %100
leie JS e b e 8 Gl &5 (321 1o ¢1:3) dpeaa oty (s Wl & QLsdll Q6 e
G b Bl b aad e BaeS ale Yy Cipaly 3kl 4 3 b Clal (S by
&5 ey ¢ Al Gl Jae Gahall Pla) dal e delu 48 50 o° 60-55 5 4y Oven
) 8 A ) S el Jals B il ol aie Yy il ) (e i) Lo f ¢ 18
i) S 55 8 il il 43e Yoy g Gl (S 8 Tl ¢ b3l BT AY WL 54 5

AL Al Bae Gl & S5 5aY) Byall g (e 5 Agleadl 028 ) <) e L Bl ()l
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Oo S Lgb s danlia alanbiy (g5ie Jiea ()5 (e 3)s I Cijea 1 dsanilly ekl —4
24 530 B lSe b S5y QA Cule L pald 3sei lghe US 8 gy (AL eaaiall wedl
Apda ald o bl o dyglall dpadd) Qllall oy o A B ay lealial plaal Aol
@lsie JSs Leie Qllill sl o I dals 588 aladiuly leie JS cudd o s JalsaS dals
Rotary sl zhuially aedaiill Tala oo qosllaall 3 gatll adans s aadll o pliiie < Dkine
Giliall apead Culial) clawd) G185 g ySile 12-8 (g ol class # Ml ciadad . Microtome
Aadys Lals) &ihd e Ribbons alayd) JSiy ooy abliddl catid 5 L jias Sl 10 58
e ki Cixaags Glycerin— albumin (e sl il S 3aaY e 48, dase e Culh
Sl mhEl Cuamgy dagydl e adaliall Lyl i e aelus S dyyall cad hidll e

Agilanas Al alalial) Ao psl capdit i) Glels 10 530 2° 45-40 disl daia

1Ay dallaal) 3 dilad) adaliall o dyglall dualal) 81l &) ye fomailly padd) A51-5

2% 50 dayy delu 4-2 ol 1

(382 5 520 111 3lhe JsaS ) Gl .2

Neie IS0 (362 5 15 (%30 %50 %70 %80 «%96) AV Jasll (e ddjls Al .3
el %24-2 33 %50 HSs A8 JeaS 440 % 2/1 S5 Safranin ol pull daa 4
eia JS B3 5 35 (%96 %80 %70 %50 «%30) AV JsaSl e dpre bal Alul .5
L@l S Baay Bllas I JsaS 4 %] S5 Fast green culll jmdl) daua .6

L3 5 30a (3llaa JsaS.7

L3182 5 3aa 101 dseas dpuny Ceder oil aul) cuy ) by .8
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oyl (@3 3 300 i)y 9
Permanent mounting iy Juead Jae a3 ¢ il Aadady 3331 dapall (e m3)dl Caplai 5
cpblial)l e 283 P.D.X. (Dibutylphthalate Polystyrene Xylene) sals ¢y <)ylad aia s
Sl Aapy @l dle dada ) A4 iy 335 Cover slide dagylll clae auay ladayg

cind S S g 3as 2° 45-40

Al Ausaall 3820 (el alasiuly laalely adalially dslad) cululal) sl 7 3l cuasd

.Olympus CH3 g4 SHall el e daiall )ualSll cind &yga
PCR-RAPD 4il&iy dyjadl Julait) 4-3-3

gl CDlalaey ddaiall Cilual asial ool (meall Ggwe o Sl Jdadll chal &
Canill & Gussiall Gyglall Agall 1) ol Aesiall A8lal) bl ) S5 & Gl S
o (Lihall il KU 258 (e 3815 Aayfy Gilial 4x)Y) GhsY) clie e Taldiely Cayay)

PCR-RAPD J i Jlexinlys osiall DNAY Jidasy Jie Jaf

DNA g5l Gaeall gadiiul 1-4-3-3

DAL &ijghad
g ) LY po Bladls Al 31331 pan 32y DNA asisal) (555 Gmanl) (adaind (550
(Genomic DNA Mini ) ik Cauagods o S8 dlalasg Caiia JSy a5l da e b 4y pially
Aol (2023 (Syll) 3 Gayy WS 4y, Bioneer 48,5 Jd (e Lo (oasdl Kit Plant

HAEl) lgladl) (385 (7) A8y Jsan 8 <lsa) aladinly
Gsaasa e Jganll Bl Cpmg il dom g Aaalls opsledl alainls 3hsY) (e pale Yoo cala .1

o 1.5 ans spia Slas) Lgal 1) Ssmaall 138 e aale 40 Ji 23 e ¢35V
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.alaiall CTAB Jslae (3o il 5580 04 v Cipual .2

°C 65 dauns o pleny Gumay bann s sl ) 480 55hall e ) Toal) (5.3

) zally LA 3t 46 20 S paiesall 7)) e 4i 15 52

el Jal (e BB (et 530 882 593 13000 Aoy (55 Bl (gal .4

Sl Sk Yoo Caual e Ay 658 Dbl ) (Ll Zala) Akl @) el .5
csis sl Jaula (e Al UK

calaiie (5 a aieal) culdilly 4L sshaal) il LIS L6

Al 60 530 4883 550 13000 depenss (5585l S (g5l 7

5 as assall EOA e g Sue 500 Canals s Lssl ) A<l ) dada) i .8
Silie 35l lladll %96 Jsl) Jpasl) e 5 5 Sae 500 Casual
Cilga (saa) (8 ol a8 (8 aend ek ) 000 (g sDNA (555l Ganal) Cannssi dal a5 -9

O Clpe amly AaA paiusal) il S5 (G i)
e Bzl g U T

@5l Gmend) i Jal (e 436 60 520 488 5)50 13000 dejuss (5355all 25kl gﬁﬁ\ .10
SV S5y el Jby) JsaS ga 38 500 Gl & e i Al Jlea) o

Jddy 4y sy

O (Sa A0l 60 s 883 350 13000 depuns 5383l 3l AgLdl 3gladl) sale) o W11

AV a8 8 ) )l

39



Materials & Methods Jaad) 3y algall

(Isolation cabinet) isize Jje aunlS Jals S5is V) dyae] 2idy S (e alaal) 112

ool (sl (meall) (st bl Cand JpaSl e (alail Jal e L Aol oy 30

(s ¢ ohidl Wl ) Rnase ayil (e (Jafabes Saal0) ddlials gosill (amnaldl 403 3ale) .13
G o o cofliie (4ge (NG duall) 28LN 3slaal) ehal aels GEHIl e paliill & &
Aol a) B (go9ill (aeall ol @iy @D (e palaill & o (538 5all Hhally (55510l (anall
Bpalil) Jelis b Allewivd caal Gysie £ Bha dapd b (sasl) mand) Bain o5 Dyl colsglly and

PCR Juludll
PCR Juddadiall §palall Jelis 2-4-3-3

LabnetThermocycler jla Jlsiul (PCR) Jduluidl syldl Jeld ,lad) cha) o

& DNA (5550l Gmanl) slae e Jpmnlly padainl] dilee elgil aey (piall (S)4)
& lelialit daiage LS Auhll oda 8 Adlide ol Aused Hlid) & 08 cAdagiuall Cilil)
gise e Taldie] goalsall asanai &3 ) any Ay siall 4y <)) Bioneer 48,5 (e sieaalls (3)dsaal)

https://www.ncbi.nlm.nih.gov 4 sall duél cilegleall Alagll 35541 NCBI

dicliadd Je 0.5 aaa PCR leay duala dygnl 8 culisSall Aalaly Jelil) e JsSi 5 (3uba
(352 40) RAPD il aifshad s Juduiall 3yall Je & Jlea Aoy (385 paliind) 5551 Gaeal)

(5) Ay Jsaal) & age WSy (2001 « Russel s Sambrook) cua e lu 32

30080 D e (sl i) AlES 3-4-3-3
Jnstl Aliy PCR Joluitd 5yald) (el 0l i limdll (g5 (mend) clie oo (ol

{(10X TBE buffer solution= 1089 skl & Jslas %1 35,le¥) 2Dl Jleainly Al seS)
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0.5 s« Loading Dye Juesill 42ua (Tris borate+55g Boric acid+9.2 EDTA, pH 8.0)}

(2012 «yy5,4T Lee) Ethidium Bromide Stain asai¥) sesy (e de ale

(10X TBE) Jslas (e do 50 ) Ciipialy (b lisas 55)8Y) 30l (g a& 0.5 i
Caxgy (Microwave) il i & Camas &5 ey lgild) dal e ala) S gy 3
Cama gy oLl (<0 A a Ja Jlaal) G55 5 5 ey 50)lSY) el (e B pe il 2013Y)
Ladiall (et s A Ansia (A Jolaall Cua 2 cJglaall 8 a0V diag 0 Aasa (4o Bypia 3ykad
coall i oy Jall 3ale (B jés B30 uaadl el dsgdiall il as) @ (Comb)
2 35ka8 JS) @lylad 5 a5 cAadiall il SN ¢ 5agy Jadiall Alljls Adjall 5)ha Ay & aleai]
oaeall Galiias e julsSle 10 Canal & ((Loading-Dye) Jdaesill diua oo (ids Sibe
e 1500pb (s a5 Ly cdall (o Jadiall o 2my jis d aia gy leze ilalig DNA - (gg41l)
bjia gl & 4pllYl (Fermentas) 38,8 (e eaall (1500 pb Ladder DNA) _eaal) Jill
430 DNAY kil el ()35lls anall dajedl
Jmsill alaie Jslaey culae 5 (TANK) il Jussill sass 8 Wadie 8 dsgiuall Canag o sl
.IXTBE

883 60 5205 el e 40 il lias <ld 100 Zdla Ao SAlyeSl) B ill Slea anlat
5538 o lel ey Jall &ida Ji & iy (IXTBE Jslaas Jadl jacs siall 6 cilisall gy o3 o 2a
sl (al & (e «(UV Light Transillminator) fswiid) (35 2ai¥) Cildas Slea ) Jea il

.Photo Documentation System Jlaaiuly Siell e alsyall DNAJ 2 5a
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roaly JS B liSg A junail) 3)ahall Ay giall ol uaks 4-4-3-3

V) Allaal) e 0l ISV Al 850800 Ay i) Al Gl 5 388
100 (cbiald) 38 Aliad) ajad) sas / (s abll Alaal) ajaldl aae) = %isaly JSI 4y jaall) 55084l
:(1995 «(y55aTs Grudman) Aoyl Alabeall Cus lgabus 238 1500 JS 56 1 4 i) dail) W

100 x (Uald) IS a3ad AL 231/ 5ol ajad LISH asal) = % gl 5 lis

Aaxical) (g 30sd) cOudediy s land 1(3) Jgaa

No. | Primers name Sequences (5 -'3)
1 OPA-03 5'- AGTCAGCCAC-3’
2 OPA -09 5'- GGGTAACGCC-3’
3 OPA -12 5'- TCGGCGATAG -3’
4 OPA -13 5'- CAGCACCCAC -3
5 OPA -20 5- GTTGCGATCC-3'
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Materials & Methods

Jandl (gihhag 3)gal)

The master of amplification reaction cislaill Jolis Jglaa cligsa :(4) ) Jgaa

Je i) Jslaa (X1) 5 g Saally Agas
x buffer10 2.5 ul
Primer: (10 pmol/ pl) 2 ul
DNTPs 2.5l
Mg Cl, (25 m M) 1.5 pl
Taq polymerase 0.5 ul
Genomic DNA (50 ng/ pL) 2.0 ul
Deionised D.W 14 pl
Total 25 ul

RAPD &5 /Jedeciall §yalal) Jolis Aaayy :(5)Jsis

Temperature Time Cycle
No. Steps
(°C) (min.) number
1 Initial denaturation 98°C 5 1
2 Denaturation 98°C 0.5 40
3 Annealing 36°C 1 40
4 Extension 72°C 1 40
5 Final extension 72°C 5 1
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(aseadl)) (adudl) Jalasl) Aya & Alexical) gy Asilbiassl) dgal) (ans (6) Jsan

Fast green culill i) 4aua

P.D.X 3k
il
Olympus g5 Syl Agall jeaall
(X7) dxe s (X40) e 568 I3 dne

(%70 3:S5) Jsty) JsasS
Oiala (iled (63 Jadlay o i 3500
Petri dish .l &b
pssall )5S pula Jslae
(%5.1 355
Slide dals) day
FAA Jslae
(3Sb 530) JsY) oS
sa by
%80) Sl B Jsasl
(%100 5 %96 5 %90 ,

cale 0.1 (el il Ay piag Kae iy
Ocular (g8l duiel) dral) uliaa
Micrometer
Jie A Xylene cplhll oSy
(opsd
Sl iyl s
Oven (3
Rotary Microtome
Glycerin—  (jra g2 ll— Sl 50y
albumin
(% 2/1 S5 ) Safraninguhiull daua

Ceder oil joull cu)

CH3 Olympus g5 (30 Syall el

dndd Jalsa
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il Glaih Ay B Aleiall i) (iany (7)d s

(psrsall DA T7.5) o) Clisul asigal
COslag A3aa
il oLl J5aSl) aals 3l 258555
Jladl (g il
TBE buffer solution
Aalidg alaal ld 4gpnda il
TE Buffer
P DYAPEN
CTAB .l Jslas
((liale alaal 3ac) 48ds Glala
Centrifuge <)l 3lall Slea
DNA [=dliain) (<S) ail
PCR. o )hall sl Slea
(70% L) zbl) Blaall Js3629)

ol (e
Y. N P
Mixer Ll
Tris borate
Spall cadall (Wl Slea
EDTA

(Spectrophotometer)

Alasy) Jolath) 8 — 3

43,lia5 Genstat Discovery 4 Jlasy) malipll Jlaainl Wilas) dug sl cliall aliby Jilas
On Aglany) Gyl el (%5) Lsies e die LSD (g (3% Jil L) Jlexinly cilau il

(2000 el Calay (5ll) D labaall Apluall cillan sial
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Results & Discussion dddlial)g alidl

LiBlially gililti—4
A piaa) cliia B GiliaYly Guasdd sSll adil) il 1-4
(%) <lay) i 1-1-4

2l S Al g elad gine 580 agag (1) Gale B SlaaV) cplal) milss kil
L) A Ada b ggine il (ol Lagi J21alg i U

Gia 3 (Y A Aba B gyime IS8 1 8 GLal) dale of ) (8) Jsaadl il oyl
Jame n 5099 ol Cinall e gina Cilisg o1 o35 %83.3 iy baussia el 22 igay Canall
GEEAY) ) Gl s w85 (%38.83 iady saly) Aty %60 &b Jawgie J8 Jily ol
Al o3a (3855 80l 8585 ML ()l eI A G AD e Slab liall cp Al

claY) o L) Ay gsine (358 d9ms G A (2019)elllas ) Jiasi Lo pe
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(%) oY) Ll Aaa (B Laghyy Jalailly Cilially Cpmnpitl Sl gl G (8) dsan

"o/ ke ChpalgSl) 380
Bygiall
750 500 250 (0)s | o)
81.7 53.3 83.3 90.0 | 100.0 99 5L
74.2 43.3 66.7 86.7 | 100.0 300
83.3 56.7 80.0 96.7 | 100.0 22 &gy
60.0 43.3 36.7 60.0 100.0 il
49.2 66.7 83.3 | 100.0 Bgial
CxV CORAP aliay)
L.S.D
= N.S = N.S = 9.42

o) saad Jsh 2-1-4

daiunal) 380l e gsina 580 agay ) (1) Gale 8 Slas¥) cplal il o)l

couil) ial) Jsla diia 8 o(Galially Gaundl ) Dbl (g Jalally

Do giay A5)lall S5l 35 3 sl I G Dsine B304 asay (A (9)dsas @il s
Laigio J8 Wl ¢ans 6.67 iy Janssia Jaas 5311 (250) S5l pa Lygina Caling o g s 7.38 &,
WAl ana o il €I gl 500 Gl ghey 28 o 3.10 &b 3 (500) 385 vie Ja

Al
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Gl 3 (Gl il Ul dda 8 Gl Gn Asiee (3508 3sas (9) s il el
Ji Caiall die Jan oo Jil Lld o 7,14 &L Uy Gl 46 e 22 Casay il
il Sl ) Gl 3 e 22 isan chiall (s Gans gy B can 2.99 1y 3

.(2015 ‘LSJ:\JQJ\) oJ.;j Lo tA dﬁl\.. \_\Aj ‘43.;4&\ D.JA ‘53 u—\-&é&j

coutpl) 3l Jsla ddn 8 (gsina (3)liss (e )y Cpanil s 2 088) O abeall cp Jalil) i

a5l e Ugine Calins o) 3l (250 3858 X22 Casa) didgill die s 11.67 3 Jobal &L 3)
Ji) Al e Jaes Jaegie Jib D5l6e cans 8,533 s Jsha s ) (L5l6e X 22 Cusa)
3l (2022 Adam s Allafe) 4l Ll L ce (385 dagiil) a3y anl .83 &by 535 (500 S 53

Ladaial) d}.\.an %004 ).\S)ﬁ\ e fa.u:88 é" JJA d}lﬁ ‘_A:— d.m;

() ool a5k i (B Lagir JR11y Cilially Comasilylly g1 5 (9) Jpoa

A pale GpenpdlSl) )
o giall
AN
750 500 250 (0) 5855
5.28 3.23 2.07 7.92 7.80 99 ¢
5.01 2.63 4.58 4.90 7.92 3aga
7.14 4.47 3.90 11.67 8.53 22 Eigay
2.99 2.65 1.83 2.17 5.29 e
3.29 3.10 6.67 7.38 By gial)
Cx V RORAPN il
L.S.D
=2.320 =1.127 = 1.054
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Al jedall s 3-1-4

OSs Al Cpn b ealiadl goima 580 asa (1) Bale 8 Sl cplall milas el
Ada s 8 gsine L0 (o Legin dalailly aundl U oy gl Alalaall

Y A Hedall aae Abia 8 gyie JS ol 8 GluaY) o ) (10) Jsandl gl o)l
sl 335a Cpiinall aa Lisina Cilidy ol 35 H3a 2,77 &l davsia el 22 Cipny Catnall Jas
sl Sl Al Ul (g3 5 in 181 g dangia J8 Qb canall s L <99

Adall oda b cplally Ciluadl

A Hadad) aae Abia B Lagin Jalailly Ciliual)y sl sSIl adll) 36 (10) g

Sl CpmdlsSl Sl
S giall
sy
750 500 250 035 =
2.29 1.50 1.00 2.50 4.17 99 5L
2.31 1.50 1.50 2.23 4.00 A
2.77 1.50 2.23 3.00 4.33 22 dipay
1.81 1.00 1.23 1.00 4.00 s
1.38 1.49 2.18 4.12 Sy gial
CxV RORAP il
L.S.D
-N.S -N.S - 0.863
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gradl galll cliua B Cilia¥ly Guusdd Sl adil) il 2-4
245 %50 Aa oY) s 1-2-4
Jalailly Cpanil SIS (gina 5Bl asag ) (1) Gale 3 SlaaV) ol milas ol

Adaoda 8 Gl g 80 T ey o) o 8 clegiy

22e dial haugie el slaels Usins (2505 0) copSill 355 (11) Jsan b gilial) cania
330 sl (500)Jass s 8 il 25:99.08 5102.58 &l sa3 %50 s 53 (e ALY

%3.53 il 3ol ey Lagy 88.00 &y sl 2Ll 20a

e lizg a8 (Gl s audl ) 3l cOlaall SN Jalsl il ety L

Gsiza (38 033 (o3 s 105.67 cialysae Jshal (A3)lie X99 ¢ Uyf) dadgll cilac] 3 cddiall o2
sl )5 (500 %99 sll) 5 (Anlie X3350) 5 (250 5855 X 5a5e) 5 (Ale X Jily) ladsill alans ps
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Abstract
Abstract

A field experiment was conducted in Al-Basateen Al-Shargiya region (4 km
away from the center of Al-Muthanna Governorate) during the winter agricultural
season (2022-2023) In order to investigate the impact of colchicine soaking on
various phenotypic, anatomical, and molecular traits of four bread wheat varieties
(Ibaa 09, Mawaddah, Bohouth 22, Babylon), denoted as V1, V2, V3, and V4,
respectively, different concentrations of colchicine alkaloid (0, 250, 500, 750) mg
-1, represented as C(, C1, C2, and C3, were utilized. The experiment was
applied in split plot design with three replications, as the main plots included the

concentrations of colchicine, while the sub—plots included the cultivars.

According to the findings of the statistical analysis, significant distinctions existed
among the varieties. The Bohuth2?2 variety exhibited exceptional performance
across the majority of the assessed attributes, such as germination rate (83.3%)
and root length (7.14 cm), in addition to plant height (103.95) cm and tillering
number (275.8 m?), the length spike 12.75 cm , number of spike 242.3 spikes
m-2 in number, number of grains 65.90 grains spike-1, and the stomata on the
upper and lower surfaces of the leaf measure 3.82 um in length, in relation to
the weight of 1000 grains (54.27) g and chlorophyll (SPAD) content, the Babel
variety exhibits superiority. (43.33) and Stomatal density is recorded at (113.70)

mm? on the lower leaf surface.

The results demonstrated that colchicine improved the majority of characteristics.
In terms of plant height (107.02 cm), grain yield (4.574 tons ha-1), chlorophyll
content in the leaf (42.74) SPAD, and stomatal density of the upper and lower
surfaces of the leaf (114.1 and 104.44) mm?, the concentration of 750 mg L-1

demonstrated superiority. Conversely, the concentration of 500 mg L-1 achieved
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the highest average values for spike length (12.75 cm) and number of grains

(64.38) grains spike—1.

With regard to the interaction between the varieties and colchicine, the findings
indicated a substantial impact on the majority of traits. Specifically, the treatment
denoted as (V1 CO0) yielded the longest duration (105.67) until 50% flowering
and the thickest vascular bundles of the leaf tissue (122.53 pm). Furthermore,
the combination (V2 C2) demonstrated superior performance in these regard.
The harvest index was recorded at 38.48%, and the stomatal density on the
upper surface of the leaf was 32.6 stomata mm?2. The combination (V1 C2)
exhibited the highest number of grains per spike at 70.27, whereas the
combination (V4 C1) demonstrated the highest weight of 1000 grains at 58.67
g. In terms of vertical tissue sectioning results of the leaf blade, combination (V4
C3) exhibited the highest average chlorophyll content (48.84 SPAD). In contrast,
combinations (V1 C1) and (V4 C1) demonstrated tearing and damage in the
upper and lower epidermal cells of the leaf, as well as breakage and damage in
the mesophyll cells. In contrast to combination (V2 C1), which exhibited an
alteration in the morphology of the vascular bundles, combination (V2 C2)

demonstrated the presence of capillaries in the upper epidermis.

The molecular analysis results were displayed accurately. The PCR-RAPD
study revealed that the primers OPA-3, OPA-9, OPA-12, OPA(Q13, and OPA-
20 exhibited varying total numbers of bands. However, among these primers,
OPA-3 exhibited the maximum number of bands. The overall number of bands
is 42, with 39 being different and 3 being unique. OPA-9 exceeded the previous
record for the maximum number of distinct bands, which was 6 bands. It

documented interactions between 37 sites belonging to 31 different bands.
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