<<y oS Mol alilag iy
(sode)

a3k 3 i psle Sty
Siber e a5 530908 pole olS20l>

ISSN 2228-6128 P s O o s el

Ola e

A L) IS (51033 | 52 95 42 oo Sl )
' i ) AL o)) (A0 o> 1S ygeate il

S [ (7 ]




« cs’ =y Aouns?

Ay g gy - oale el gLl b o U \FAR/EIYA asj5u YV V/E 5 oles

Sal Joe 4 Cdidlge (ANl ) o)les Jgl Jlo 5D (o2ly5 kS #dlol aslizags,

«le_",l)s»

N e=ehhi ool il alihing ™ tagh - el el 3314 azg L
9 8398 pode oS tils Shome oLL wyol a4 jLasil cax 1) oalS (639055 5m 5
Ssles Jlel (http://jcb.sanru.ac.in sl b ol



http://jcb.sanru.ac.ir/

$39\8 g Silidod ‘;5’& yls9 L?c')} ()lbl'ﬁf CM‘O‘ Mm9)“

Syl srmb mlio 9 (55,9 pgle olSidls

YEo o HLali FA 0loud (o jaw Jlw Ol e
\ (Brassica napus L.) 1315 sWcuig; 5l (& 0 oo & Joodi s jad i b,

Yo

Yo

2

\a!

AY

Wb

V&

WY

YA

s

e

wa

\ay

Y.

Yy

oSl e g bl GULL edb o) (i en c(ygeaie Sl

REMAP 5 IRAP (39590 595 ) 32 (o (51 ,S5LE0 1 aliil b )3 (¥ ;5 Slgdneg ST Olio (bl )l 5o

Jomle (o3ln g (o30S WIS w03l iagp Loy 3 (o las Nt W

S5 A 9 Jloyd bl pad 45 a8 iy (5L yuad )3 B g iy 3,8 b (Saiels 8 9 (93 Ses Clio abasly (o 2

ol pS1ls 9 dedyss dmallae

Ol (2Ll i dilaio (Carum copticum L.) yl; Cores (59992 50393 90 Olwogaad g (Swighy by sl o cows oilS ST
rdshol ety 5 0dnetd M sy A,

Wole 4 s 500 (g 51 03kl b bigws (513,09 0By 51 (& 2 (Sjalid 9 (S59098)90 £95 (o) 2

$39le)5 (Bolo da> g (Sgrme plita 3 Lol b pldne gy

AMMI (o9, 31 o3lkuw! b (Cicer arietinum L.) 3550 (sluwigi 4ild 3 ,8das (5,luly & o0

i deome g alipe el 0dlj e S Al o 08 ply

Jooui g padli 5l odliiwl b g s opY 40 (SUid iS4 Jeod ol

odljphrr yax 5 ljgpml dms ¢ g2 @l e oMol il

G i S (K y8aa 65 LS 45 Penicillium chrysogenum Coudgud! & 18 Wi

SAL il 5 oamls (o Sue Ao mplano 39l (65 ) ST Mg

i Lag) (oagr (S5 sladiged (5905859095 £935 2]

Sl Loy 5 668 81 e ol ilo pS1 e (ielowlys: angiane

oM ST by J5 (59 32 ol 1 01 £ wamman 51 03Las! by (5 )90 (45 &1 )3 5y e (gloc2 S Gensly

03l pu dodte g () b S By e e Do il 8 pudes ‘)M.J oS plac!

olle 15 Slaogad 3 Y 3,50as b o ST 200 (slo e 2835 sl (S11G) Jlos] sy U5l a5 3 ool
S 68 g )l sige wdli B il

Sy A CoS aoalS dls yo 53 bgw Sy JUyE

Sgs ol

5y il oo 3 oS 5 S Sl 1 03 5 ol § 3l b w53 1

Uf);)lf L54.>|) ul; 9 Logme > ((Sledte Al Coy ‘@U‘u u"L‘ ‘L;g:.hl){] l)m)

Wlagily ot (5390 bl > A 5 oS lh Bl 1 48 oy sy (Slbt e (5300095 5 Sl (o Bl K55 (505l o
35 565 0330 g (o i dilins ¢ Sl Sllabs ddiean (Ll o« SW dllzd yhs,l> (g )yguaio dol 0 jen 0305 ( dus (gige

3058 g) Y 3 (SWd & Jood (S pas L (om0

S (e g g gl Gy

155 2959 0L )3 (535G (5 low 4 Canglie (s 51 A 2 ol (o)

d)}b RN )l};’ &b Lo yle ;&)U ol Wl kWY P ewes | yaows

255wl 3 9> (iSuel SBpY 5 Slos (55l (o) g b xuigi iliie ST e 45

85y doguans g ddgy Juol (yo I8 sl (LBg5 e 1T yg pns (5] (il (s (Slyrar Hl ((SB ST e yud 03 S gzl (Il e oSl e
0jmly P Wbyl glacnY g pB,l )3 (Sbd (AT 4 Jood b))l

Lk 3o 5 )kigre Vo ks mdlpl (pogss Loy de csidy plyalyg dli S5 Loy s

My 5L g o 43355 51 odliuol b aildglF slacadsST aild 3,50es 1 wlind iy ) 9 (Sujelgnd Slio wili oy

g9y 058 g (Bbro Jow e ¢ Slind L jtaze

(Gossypium hirsutum L.) cudad o3, dwy 13 Jlwlo — (5,500 omuSas 31 ol 2ol Cd b 5 145,19 (19,5 E94 U5,
olidle ylyes



<S5 oL ZMo!l dbiag iy

Sl (b wlie 9 (65y9liS pole oSS (6)5kd 5 iy ciglae tjlitel sl

odljcuen Jxilys 1Jggmmo ko
20y (e dE T g g

Ty 500

Oledol gimino oSl wluwl NV 5

Ol ol&uisly ool Jpaie (el -

Sl b e 5 53,5108 e oS ol Seab obsle ol -

o g yd oSl bl Lo Jlue g,8L -~

NS oKl bl Sberey  —

Sl (b @lie g (55ygliS pole oSl letsly e ey -

Ol o&uisly ool FSlde qg by b ol —

ol b glio 9 (65)5LiS pols oSty ltsly JWS a5 B -

ol b lie 5 (55)5LiS pole olSiily olinl by wdljcws -
725 e 1 gele Sl g

helonsl dobols —asliimgss 8> 1 g2],] doxbuo

aSeed Voo 15l

Jl-.’.) Veoooo 1Chond

OYA & =0 b glio 5 (555l psle olStils o)l 3 LS
CNYYEAVEYY 1,155 19 g (8l

journal@sanru.ac.ir : Suig ySII oy

http://jcb.sanru.ac.ir 0L (w !

O

o)

sli)l g Smyd Oyl 5l Laml geme s ayas ol
ROWRY LYVIRYL JES D V2R § ISV
s &Yoo b yai g )T Jggune doliimgly ol <=
g sod 63313,5 1 0 > SV e
J

ol T e 0l 5 ole ilpg 5> dsliingy

[T

<=l LS Mol aoluixg iy

YA 05lon /o3 js Jlw
YEo eyl

o cpl 3 SV oy ygld olw!

Sl W 58

osslS 15 olSetils ok

JECETRIPSETN
Ol b ()9l Cannj 5 S3j 0Simgy
CHPRTEN

Sl b e 5 (55,9l pole olStily Joliwl

315,30 el 555

OleyS &y (638 5 (ixiao (koSS Oz ol Ll
5l e 555

Ol b (655l (535l a9 S5 oaSiimgy Lol
P gl Sgrame S5

(i e oy Hluatils

&51ABd dgrumne $iS>

ol oSl Ll

ooy Loy 55

las (98 5 pole olSingl

aly A1 Jy 55

Olile (b @lie 5 (659liS Sliios 35 lutils

o) EMe 55D

Ol abyiy (6)5l8 5 rio eSS EMuass ol Hlakiul
2255 ol 58S

Sl b @lie 5 (55,9l pole olSitily lutsls

by L e 555

bl g Mol (558>

S 03y S 55

Ol dolie) Jeoy) s5,9kiS” 390l 5 g slisind lojls okl
S Al cas 355

OladS gmabo i g (65,9L8 sl g Clidos 50 o2l 5 o5 Slios iy ol
e i Olony $52

sy 1oy oMl ST oKzl bl

slidle ylpos 5

2525 iy Slihod e L3l

$dbke pS1 e 555

2945 @y i duge ldliul

S dyd 53

g Jls ag g Mol Cliisg dusge Hbalil

S5 g son 553

sl oy Hluisls

odsopd W 5>

Ol QB (b e 5 (65gliS pole olRtils «(Ggl5iSSign 5 ils ol 095 Lutils
&dblarw (53 o 55

2545 sty Slaiod dunge b3l

Olyes oomslB Al Jg 53

Ol (555LS (6ygld Cunj 5 S oaSlngly ol

o315 B yaol 4353

OllS (b i 5 5358 Gbisel 5 SlaES 350 oL 5 (55 Sl (i ot
W B JloS s 385

Sl b @lie 5 (55,9l pole olSitily lutsls

2ged ogls i8>

J5953 dlg ¢ oMl Sl ol&ils GBS g Glex o, Sdmgg olRal (g8
09l (e 50 55D

obls e Mol (658>

Oldeme gy 555

Olile (b lie 5 (555l Sl S5 sk

355 @y dloww §i5D

ose) Joo ) il (55,518 ool 5 g elighons clojles by ot
ol (ogpare dwl 5553

by oSl Luls

M2y Lol owgo 35

O il b glie 9 (05ysliS i 5550 jlabil
ol Olslw diol 55

lsijle il 3,8 ale ol ol okl



http://jcb.sanru.ac.ir/cp_profile.php?slc_lang=fa&sid=1&user_id=435
http://jcb.sanru.ac.ir/cp_profile.php?slc_lang=fa&sid=1&user_id=67
http://jcb.sanru.ac.ir/cp_profile.php?slc_lang=fa&sid=1&user_id=67
http://jcb.sanru.ac.ir/cp_profile.php?slc_lang=fa&sid=1&user_id=96
http://jcb.sanru.ac.ir/cp_profile.php?slc_lang=fa&sid=1&user_id=96
http://jcb.sanru.ac.ir/cp_profile.php?slc_lang=fa&sid=1&user_id=52
http://jcb.sanru.ac.ir/cp_profile.php?slc_lang=fa&sid=1&user_id=52
http://jcb.sanru.ac.ir/

wu 9 @w -1-£

Ghged ¢ gzue) JSb 5 Jodo 4 dliwl b s 8 g (oS mlbs ples
Cawd 4 ol Cuowd ek ) Dgid Sy iu (pl )0 (Al (uSe by gl
aog DpS )8 cou 390,500 slaaidl ¢ sudos Glanl 4 4o b ol
D 08 isy cpl 2 58 Slado gleolpiiny o

2548 g ST -V-€

5 ddp BuS el it ol Ml dlie (B)ediws
(el k3] iy o) diales (6l jSuslis i plol 4y (0SS
Zlo-A-¢

S el Gl By i 4 g oY Gygo 4 eslitd 3)90 plie—
Dgud aJ)a’l dlse JL@(E\ 33 g oAb ‘_;)l;\fa)u LXvvepy O.‘.JBI

P Jgl B g (SOl pb (g I e ediung Az 2929 Djgo 3
2 S e e g b Jgl S bl (B plo gl gl odtan s
35 039l b1 5 K

4 o sl > dalS » Jol B yuioed e o)Ll Moo JolS pb 4y —
3L (Capital) 35 @90

d>gi Dy90 w0 L;LQJL.O s5le alold 9 abags 90 ‘J;)J5 calags WL.O u&*"_
25 )3

Sk B Cpge 4 glie pleis Al paass J e ki
.13b (Capital)

Lo Byme joly b 3 oyleds SO L exlatul 3y50 mlie clio o o —
FFAA) 545 olitwl JoS g 3l Laid g il alold mlie slooloss oy

50l B0 50w ojlads e (yie ) (4 )odiangs pU &y Sl p8 4y —
5 cosalpl) 398 (0353 Sl & o)l3l 5 35 03,9l (B)orinss pb gl
(o S 28l )0 o ) (F) o)y Sen

Sl pb ey il ja g0l i sliwl 590 mlie Buiune ST —
D o2l "Ol)&w 5" 4l 3l 03)9] Iy Jgl o o8

PL‘ 9 uf.)lyb FL uuLw‘ PR ubg oM de> ) dlmul..f dl)n -
A8l (e e

WS IS plsie sl Jlo o ie) (e iy 4 S 390
Taiz, L. and E. Zeiger. 2010. Plant Physiology. 5" edn.

Sinauer Associates, Inc. Sunderland, Massachusetts, USA,
782 pp.

iy 4 a5 L5 ekl 30 0dd (gyliwlyy OUS G s 31 -
b ol QIS & gomy e b olsie ol il Jlo o b (0)5)osinn g
(uLS 0‘9‘; c)J)g J>|.) eds. l;ed Lv ul.S (ul)Lw)l)J9) )L.w‘):9 dn: als
50 9dS g e eyl ¢ uad Sloivs 0las
Franklin, C.I. and R.A. Dixon. 1994. Initiation and
maintenance of callus and cell suspension cultures. In:
Dixon, R.A. and R.A. Gonzales (eds.) Plant cell culture, a
practical approach. 1-25 pp., Oxford University Press,
Oxford, UK.
Wlae lgie c@lie Lol Jlo o(B)odinn g ious 5 a4y dlin 850 0 —
ui)’T 9 ool 9 3l JBIs j0 alme ojleds cal> o Lot e lgie
Al 3 dllie Sliw
Ratnayaka, H.H., W.T. Molin and T.M. Sterling. 2003.

Physiological and antioxidant responses of cotton and
spurred anoda under interference and mild drought. Journal

of Experimental Botany, 54(391): 2293-2305.
Olsre lazsl Jlo (o Besiussi i 5 4y ol ja15 SYlae 0590 ,0—
I35 2 (5S 9 4ed) Jome cDlomiio o las (il 1357 lgie callie

Clarke, H.J., F. Shan, G. Yan, J. Plummer and K. Siddique.
2002. Genetic diversity of chickpea and its wild relatives:

[KEItPY
D OYlo g g (0,5 slesaly
=i QLS giel aclidingsy

Slaal -
ol disej 53 0nd ploxl (slagingy 5 Clidod @ls pii 5 aclil (1)
JelS oMol die; Ll (oMiel g dmwg 4 SoS (V) (2lyj olalS
Bl on SleMbl 5 IS8 Pl calie aisej (3905 wal3 (V) 5 (2D
=5 OalS ol dej > )i i o alRil>
oYle Eyo90-Y
ol (oo okipe g ok il sly Mol wwlbls Mo
clegdge plo g (AL SGlsSism 9 JSpe bl Mol (Fgmbiye
=hi blS ol 4wy
Yo (o) 2 by Y
JB oon Dse Sl ln by lacShs b (Bl oVlie a4yl
Z,\.b:)Lsc
A3l YU 01 e Slegige (sl )3 @
Al (B oy sla g 5 by o b Jol> @
8l ey (GladBl o g 0358 90 donc @
Fom o @ 8l Ol 5 by odds Ol (6505 45 )3 IS lio @
@1y 398 cYlie s (S )odtung g ol LBogines 4085 (gl i oy
(obs b b ()l bj 4 4) 65503 (Pr9y b (siagh sele oo
Aoled Jlw)!
Gy 5 15k ok o2le] a5 slotaly b o Jlo) (sloallio ®
22155 Jlo) (oo o) e gl & dlis 5,15 Slaal) cule; pae
W
EICIPRRR:
by 25 Joalgis 38> Cole colyj GlalS ol aslingy & 26 Slea
e 6900 e ok bulyd (e 4
Vo)l oSy SV lsie ) Jold iy dlie il sl
9 S5 Y on g @l —F dagydg) g 3lge —0 oo =¥ (gulS (slaojly
A8l g sl (L) 0aSe = g wlie A (>3
Olye —V-£
S5 s 4alS VO Sl 5 0392 LS g aoMS i dlis s
oS -Y-£
Ban 48Ty dlis 1 LS g 03,08 dgaze (ualSSl g )b 0253
Al A5 Y Sk g dtogy SISLL G 3 5 09 S g G5 b,
3l ) 008 I (grele (b5 (ol 005
SlS' slaojly Y€
E959e o)y Iie dalS’ Culn pSlas g iy Pl Jeld sl (slaefly
sbaesly A3ls lyis )3 39290 SlalS” Julis (Sl ©j90 53 4 039 g}
sboefly Pl LUl ciy 4 g S 0aSe 25 ST S
29 03551 )b (g3lS
Aodde —£-£
slostnggy & o)ldl g oS ©ygps g (e s (035 5 )3 dastio
Otngyy Blaal b G 4 BISIL L dles 5 5 o BT 5 5 a8l oy

D 0, 0l plo]

Wi, 9 dlge —0-€

Jilog g 0lse (g ySdigad sy olpl ploj g Jore wilaie JolS 2 &
bl s g w5 spSeilul Glagby, 5 pbel g ) IS
Do sl



b oS5 suaelSl glic 5 2 Mitra 11 415 o)1l L b IS5 susylé pslic
) ly S5 g 85 Ll ol > Times New Roman 9 o5 ojlul
Sl g )b b5 4 laSd g Jghie gl elide g (Soyte
(123l ST Gl 9 Yo bglas L) b pgo & Jshea cal 958
& 9 e WS g 03,9l o BLbl P8 b JSE (lp g ord b
il Sl s S5 (60905 g (8] oo 3 (g3ue (sba ylido

Cige Coge 4 @l pr 5 e 3 e hgle b Gl ele pb -
2l (S

g 03] doxhio b )3 aginj ©yg0 4 pauadS SlolS S Jolro -
Ao Jw I -0

PU gt (65503 5 ((B)odtny L b (S T a5 93 > b ollie -
Jsy) (http://jcb.sanru.ac.ir) « s oyl ol )b 5l (H)odiu 55
O & e 9 JeeST ol plicd b s dlae Jlol gl 9
g by done b jl 1) acbigsd p Gizxan 335 aalpe dlie Jlo)
Aoleyd plidl Jl Jloy) g JaeSS &y s

Lo Ao 39 plos Alie 45l Jgguws bawgs 3y alia L) 5 pb o -
g dalg Sy 4515 Jogune 4

5 ol Ay OBty pb lis lpie Jold dlie Clasuis -
oy ool olad 5 (SeigySl Gy olyon 4 gl lojlo Sty
28l Jogune

Lo 3l ol S bt a5 53 s 4595 50 e & Alie Jloyl o -
D9 pMel dlore 4 LS Jggue ok g3

S 5 o5 rp 30 S Ol bug Ll eld il ©Ylis -
S caley byd a) 358 0> jasutl cuslie & (Jyp0 3 9 355 0 )3
ool 5158 aw Bl 4 b)) el ol sl 3,155 slainly opl > oS
Ddse Jlogl dbogipe il )3 (O )orinss sl (ol 5 slicelo

Sl jlors awlgs glaginlpg plo pbsl 4 byte dlie Ol g Sk -
bl oo dlone 58>

Sl aiy5a -

Osrhe S e s)ly @ bsie o Sl g dlie Ll il b g0 -
olod & dbxe (Sigpsll ciby alele gk 5l (Jby Vereees ) Jbs
(FA i 3S) gyl H ol amd @b SOL ap AYYAY Clus
5 ol b o 5 (5ygltS ple oSt timgly wol Clus pli
dore ol ol a4 able Gl by xSy, S )
.13b . (journal_sanru@yahoo.com)

aloxe ST 251 -V

e 4 Clainl b doe Sl o)led Jler cap Al S STl Sl
ls YU 53 0ad o)lsl Clus o)led & |y STpdl arg il JUy Fevee
Juosl ol 005 S5 (1 aty 53 o8 Ao sl o3l &0 1y il G 9
KWL

the potential of DNA profiles. 12th Australasian Plant
Breeding Conference, 204-206 pp., Perth, Australia.

el oLl alaie lie (Jlo codinrsi iod 5 4l GbL 990 3 -
Dlorho sloss a8 ¢ oKisls «(B.Sc.,M.Sc.,Ph.D.)
Palanivel S. 1998. In vitro studies on groundnut (Arachis
hypogaea L.) for crop improvement. PhD Thesis,
Bharathidasan University, Tiruchirappalli, India. 156 pp.
,o (In Persian) oiig b ailoads Ole aw)ld 4 a5 nbe plei—
Ngd pleie ow)B 58 mlie 5l Lol
Hatami, R., G.A. Ranjbar and S.K. Kazemitabar. 2011.
Effect of medium type and hormonal compositions on callus
induction, plantlet regeneration and rooting of Sesame
(Sesamum indicum L.) cultivars. Journal of Crop Breeding,
3(8): 15-29. (In Persian)
Pl @ ol el S5 e plesle b dente bangs oS (oulis sl -
SaS ol b osgd 00,sl laml 5o plejle b ducwsge pb olg3 o odiu,
29 oolazul (ANONYMOUS) o o aols
03,5 auie slel yo o1 il JolS eyl 5l sl glp—
W
el 5l o ws ole a5 b ) eslail Spse o
Sgd oolaxwl (in press) 5ty Jbs o (HB)edinnys
o) ga —4-£
9 o 4 (o bl SO) diold b S b aio VY o iShis dlde -
P e ble dw andls g (o Slo Cuin (gt o slg b slasly)) aig
5 ooyl oo lp 2 Mitra 12 8 g odlel Word 2007 531 » 5
odlazwl Times New Roman 10 o8 5l e 31 (Sl lolS™ 1y
20,8
Agis (1) 298 olitwl pj slaels ojlul g 95 Alis oy plo slp ~
2 Mitra 11 (8)osiwsss pU (Y) (BOId) 4t 3 2 Mitra 14 .6
o (F) 2 Mitra 9 (8)ediwngs Slojl (Siwdls (V) (BOI) a5 4
oo J aandSl ©LaS 5 (BOI) dtas s g 2 Mitra 10 ols oaS>
b is i (0) (BOld) as 9 Times New Roman 8 sass
duy 9 2 Mitra 11 iso ,» 15 5 4 (BOld) atus 5 4 2 Mitra 12
92 Mitra 12 o)l oa S e (F) il odis (6)180les &S (BOld)
oS iy (V) Times New Roman 10 ;e Jsb Sl clals
ol (Bold) sy o Times New Roman 12 dlis g (S
iy (BOld) 4ty 9 Times New Roman 11 (5)esius s
Times Sl oass i Times New Roman 10 a3l jlejle
Times New Roman s.IS ¢laojly 5 o0 o5 New Roman 11
(Bold) w411
e (PP pE gy dbgye Slonsg | am WSS g Jgle -
9 Ll (YU )3 2 Mitra 11 I8 ojlnl b Johis )b glic g 945 0359
Os b o Times New Roman 9 o5 ojlul b Jghis  cwdSSl opglic


mailto:journal_sanru@yahoo.com

-~

3 Voo pliwsl IYA olos /plb.))uu J /L;cl))' olS Mol asliing}

il b e 5 (535S pole oS
o olals oMol wlidagy

"‘:‘3&92 M&O"
(Brassica napus L.) 135" scuwiai; I (A0 (Sagw & Joodi s jad Wi o)

"8y e o Tlagle bl (ool i s dwes (g puaia Sl
(iranmansoori@yah00.com : Jsgue odius ) ¢ gyl (cxbs @lio g (5550l pole olSuiily (61> (goomatils =)
Sl b @lio 9 (655l pole olStily bl g jletsls =¥ o ¥
ol sreb @lio 5 (65)9liS” pole olKutily (i o (6559LiS (59l Cunnj g SuF oASutmgy lslil ¥
WANYIYY 1l ol WAVIVIY il go b
Vb)Y aie

saS>
Sog OB & Jood byl jelike 4 Cawl ()5 (LS Mg 9wy 03905 Jelgs o ek 5l Sogw OAS
Wl 2 JoysSl Ojpoa alojl (390 (AT Jood spadll sk 5l Josdie (lacadgi) (plwlid o 1315 scuisi
Yo ioldd 1,918 aad alol (5, (onb lin 5 (53,518 osle LIS 43 1,50 dus b okl JolS saS ok b
2,90 i iy Yo o 31 390 (NaCl) maoww 5915 @uio 51 yio p1 (i (owd VT g yuo g 93 33 (55900 9 135 cudgi
sl 5l 6 5YL dlie 391 1)1> &y ang5 U Alk g Kuntoe Jef Neufe Ziho Hyola 401 \Wesroona (gWeaisis ¢ om )y
dLisandra StarlightiAskaria gwewisii o Joode scuisis oleca (i 9 Jboy byl o SYL 3,Sles 5 Jooo
9 Ol @i (ol o ogMle Lad a8 S > el scwigiy lgieas Niro2g Nirole Sarigol Burosemjanaja
QU g3y (@ Ald ol 09,5 A &) Wicaigl] Sl 4152 13 9 391 (98 @M oSl 5 S 4y o
5,Sdes yad i (GMP) (690 5t (owiid (3ilo g (MP) (6390 st s (1aS5no o(STI) (4 s Joodi yad L 45 s3 o0
sl 3 (STH) o5 &y Joodi e L g Wil o g Joaodin glaceisiy QLT 53 (HM) Sige, (ke bl g (Y1)

@ polie L &Y gaase I (S 1518 ams o olis Slisios
oS 095 5 S (1) ofSan 5 ST sz
slp 9 il gaw 2)b )15 (6y98 4 Jeoto (2,5
WS s 0 g Cwl fo p e Ve o
20,5 o 3,Sas Cdl oy B Gl go gy udes jowd
Bl b ol e 135 oS ol oSy 1 1D)
&S Canl 0w &S ol oS blas 81 olea ¢ O
ool Cas el dbd lgiedy oS oyl CulS drwy
(YFﬁYYc\R‘\Qc\Y‘) 39) )l.a.wdu )9‘»5 )LJ d)y90 (551.5 ()&5)
b G5 beis] plo b dwlie )3 (o jsbdy & ol
S8 3Sloe cdl Sy bl o g S Jood i
9 JoS (e g il (Jaee Lald )3 iy (ST
OHlSer 5 cpues (YWYA) sl sl &) Ll Coulus
0l 5 TOL Joo (padld (W) 590 5 i 5 (17)
u\?w‘ L)JI)JLJ ] U A cdgy Comwlus EMQUI&W
Caol TOL o5 polie wluly 35 & Joodio (slacud s
Iy SSI 55 & sl a3 Li (VY) )50 5 puiud (VY oY)
oS Oy aadylis SSI jieS jlade 48" W5 )S Byme
ool G35 o g G5 kil Gy S0 Shes
syl lyie padls cnl jledlitl b s ©)lea,

bl 3 pSbos Jowily & dvgi (g 1) Jooxio 5 (polas

Ao
iRl Jele 0)lgen (5598 alex I Jaee (sl i
2 Olyss cpl & Slodgy ol); GV quame CutS 5 CunS
Golite walivee sladn,ly o> 9 BLS Jw sdiss
4 s £ly) OYqame b & ol (V) col
i b S (698 ojgyal cplplh s (698 LIS
PN S eble OO YU 4§ A o uL...; (S99
==l glals oy Se LS Jolxe
Cyme odgyoln  huy Sl el
Sl ao)W) dei s by & laSa dg b
Syoi jl iz lap WSUces ol sl
ol 2 &S cwl b clelidl L“u:’%_ O 4 o slie
b sgdioe aB)S Jai 3 Ml g Ol (lp (omilio Iy
Jypame 1ol 5 Codgiome o > by (5)5laS
4 Jozg Joles conl p3¥ 10 (YVNE) 205 5y Sl
200 ool (i by Wl saisSedais slinl 5 (g0
Gaa ol el ey ol glaely 51 LSS (YEY)
DAYY) cuwnl (gyai @ Jooxio slacais) (olold
&S S (65,0l O g p Pk | SEg) sladild
MR e @rslaS Sy ped iody > Cuenl b
Cool ol IS ol @ ol avg 3 J s>



o9 5 & oz bl Glmgdy onl plosl jl San
Gkl deie Glacaisy plolis 5 L sbass
Of (Sheed dwbre 59 A5 Jeo lagadle
AN leegl saog)S g g LS 4 Jeod sl yadl
il e 03 dgwlos sl jasla

W g 9 3lge

9 IS Glacais) (5y9b G5 & oot o)l jslateds
Jood lapadls )bl Jeode oy alolid
Ele 5 5jysliS pole ol > ilejl ((gy9 i
OS5l 53 5 WWAO-IYAS ely; e jo gl aub
50 545 59 45 i ¥ ol LS Slye 15 sl
() Jgi2) 255 ad )l 3 (S89) slodily CulS dnugs

Table 1. Information about the studied genotypes
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Table 2. Salt tolerance indices in canola genotypes
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Table 3. Correlation coefficients between salinity tolerance indices in canola genotypes
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Table 4. Analysis of the main components using salt tolerance indices in canola
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Figure 1. Biplot analysis using salt tolerance indices in canola. Genotypes are shown by numbers
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Abstract

Salinity stress is one of the most important factors limiting the growth and production of
crops. To evaluate salt tolerance of canola genotypes and identification of tolerant genotypes
through salinity stress tolerance indexes, a factorial experiment was conducted based on
randomized complete block design with three replications at Sari University of Agricultural
Sciences and Natural Resources. Factors consisted of 30 rapeseed genotypes and salinity at zero
and 12 dS/m sodium chloride sources (NaCl). Based on higher values of tolerance and yield
indices in normal and stress conditions, genotypes of Westona, 401Hyola, Ziho, Jef Neuf, Kunto
and Alk were considered as tolerant genotypes and genotypes of skaria, Starlight, Lisandra,
Burosemjanaja Sarigol, Nirol and Niro2 were considered as sensitive genotypes. In addition,
biplot analysis and cluster analysis confirmed these results. In cluster analysis, genotypes were
divided into three groups. The results of this study indicate that the stress tolerance index (STI),
the mean productivity (MP) and the geometric mean productivity (GMP), yield index (Y1) and
average harmonic index (HM) can be effective in selection of tolerant genotypes and the stress
tolerance index (STI) is more effective than the other indexes.
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Table 1. The list of investigated maize inbred lines
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Abstract

Maize (Zea mays L.) is one of the most important food crops worldwide and is widely used as genetic
research material for studying various traits. Identification of genetic loci controlling quantitative trait is an
important subject in genetics and breeding programs. In the present study, 102 maize inbred lines was
evaluated for agro-morphological traits (plant height, plant height until first ear, leaf length, leaf width, leaf
surface, leaf area indexear number, chlorophyll content, grain weight per plant, cob’s dry weight, cob’s
diameter in first part, cob’s diameter in middle part, cob’s length, plant dry weight, days to tassel emergence,
days to first ear emergence, days to second ear emergence) in completely randomized design with six
replications. In the molecular experiment, 8 retrotransposon-based molecular markers primers was used for
preparing the molecular profile of lines. Eight IRAP and REMAP primer combinations amplified 40 gene
loci. Thirty-eight out of 40 loci (95%) showed polymorphism. The PIC values in the studied lines ranged from
0.084 for Ac/Ds to 0.383 for Pangrangja marker. The Nei’s genetic distance between lines prepared from
Mashhad and Kermanshah was 0.053, between lines from Karaj and Mashhad was 0.036 and between lines
from Kermanshah and Karaj was 0.032. In the analysis of population structure based on molecular markers,
102 studied lines were grouped into two subpopulations (K = 2). In the association analysis of agro-
morphological traits based on two GLM and MLM methods, 24 and 12 marker-trait relationships were
identified, respectively. In this study, two commons markers; Heartbraker (480) in cob’s diameter in first part
and cob’s length and UBC878 x Ruda in ear number and grain weight per plant were identified with both
general linear and mixed linear models. This information can be used in selecting individuals during tobacco
breeding programs and developing varieties with high yield and performance.

Keywords: Association analysis, Genetic diversity, Informative markers, Linkage disequilibrium,
Maize, Population structure
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Table 1. Physical and chemical properties of test soil (normal conditions and salinity stress)
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Table 2. Irrigation water quality at the test site
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Table 3. Correlation between traits in normal and Saline conditions (Low triangle of normal conditions and high triangle of salinity stress)
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Table 4. Stepwise regression between root yield and other traits in normal and saline conditions
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Table 5. Stepwise regression between sugar yield and other traits in normal and saline conditions
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Table 6. Path analysis for root and sugar yield under normal conditions
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Table 7. Path analysis for root and glucose yield under saline conditions

(Root Yield) asy, 5>,Sles
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Abstract

To determine the relationship between some physiological and yield traits under salinity
stress conditions and screening quantitative indices of salinity tolerance, 28 sugar beet
(Beta vulgaris L.) genotypes derived from the cross between full-sib 8001 with moltigerm male-
sterile single cross C2 and male-sterile monogerm 231x261 with two control varieties were
tested in a randomized complete block design with three replications under salinity and normal
conditions at Miandoab Agricultural and Natural Resources Research Station. Relationships
between traits with root and sugar yield were investigated using correlation, regression and path
analysis. Under normal conditions, root yield showed positive correlation with pure sugar yield
and negative correlation with sugar content and potassium to sodium ratio. Under salinity stress
conditions, positive correlation was observed between root yield and sugar yield, pure sugar
yield, potassium to sodium ratio and relative water content of leaves and negative correlation
with sodium content and molasses sugar. Changes in environmental conditions caused change in
the relationship between root yield and some traits. The results of regression and path analysis
showed that under normal conditions if root yield was variable, sugar content and white sugar
yield traits justified the changes, thus, in path analysis white sugar yield had the most positive
and direct effect and sugar content had the most direct and negative effect on root yield.
However, when sugar yield was variable, the traits potassium content, the relative amount of
water loss, and nitrogen content justified the changes and among these traits, nitrogen content
had the most positive direct effect and the other two traits had the most negative direct effect on
sugar yield. On the contrary, under saline condition, if root yield was variable, sugar yield,
white sugar yield, syrup purity, and sugar content explained the changes and white sugar yield
had the most positive direct effect and sugar yield had the most negative direct effect on root
yield. But, when sugar yield is variable, pure sugar yield and syrup purity justify the changes
and white sugar yield had the most positive direct effect on sugar yield.

Keyword: Path analysis, Physiologic traits, Regression analysis
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Figure 1. Chromosomal images before and after treatment with colchicine: A; Diploid and B; Tetraploid
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Table 1. variance analysis of polyploidy induction in Ajowan plant after treatment with colchicine at different times
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Figure 2. Interaction of concentration and duration of colchicine treatment on polyploidy percentage of Ajowan
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Table 2. Results of analysis of variance of morphological traits of Ajowan after treatment with colchicine
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Table 3. Comparison of mean morphological traits of diploid and tetraploid plants
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Table 4. Results of analysis of variance of physiological traits of Ajowan after treatment with colchicine
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Table 5. Comparison of mean physiological traits of diploid and tetraploid plants
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Abstract

Ajowan (Carum copticum L.) is a plant in the umbellifer family Apiaceae. It’s essential
containing thymol, parasiman, and alpha-pinene, carvacrol, which has antimicrobial and
fungicidal properties. Polyploidy induction, one of the herbal remediation methods, is used to
increase the production of secondary metabolites by using mutagenic chemicals. To investigate
the effects of polyploidy induction on the population of Sistan Ajowan an experiment was
conducted in a completely randomized design with a randomized design using the colchicine
factor (0.2, 0.5, 0.75 and 1 g¢/l) and period Treatment (6, 12 and 18 h). To obtain the best
concentration and time duration of colchicine treatment, the tetraploid plants were cultivated
with control plants. Some morphological, physiological, and biochemical were studied.
Analysis of variance showed that tetraploid induction was significant for plant height, stem
diameter, flower number, lateral branch number, root diameter, fresh weight, chlorophyll a and
b, carotenoid, peroxidase, catalase, total protein, and flavonoid. The results of this study showed
that the best treatment for ploidy induction was obtained at 0.5 g L -1 and duration of 6 h. The
number of chromosomes in diploid plants was 2 and in tetraploid plants were 2, so it can be
concluded that colchicine is capable of inducing polyploidy in mating plants. . Results showed
that tetraploid (treated) plants were physiologically (chlorophyll a, anthocyanin, ascorbate
peroxidase, catalase, phenol, and carotenoid) and morphological (lateral branch number, plant
height, leaf number, leaf length and width, and fresh weight). And dry) were superior to control
plants. This breeding method can also be used for mating plants.

Keywords: Antioxidant enzymes, Tetraploid, Photosynthetic pigments, Phenolic and flavonoid
contents
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Table 1. The analysis of variance of control samples for all studied traits
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Table 2. The principle component analysis for all studied traits in soybean genotypes
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Figure 1. Biplot of first and second component obtained from principle component analysis for soybean genotypes
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Table 3. The characteristics of the genotypes studied
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Table 4. The mean and total mean of traits studied in clustering of the studied soybean genotypes using ward’s method
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Figure 2. Clustering of 124 soybean genotypes based on different morphological and phonological traits
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Table 5. Correlation coefficient of the traits studied in clutering of soybean genotypes using cophenetic coefficient
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Abstract

This research was performed to evaluate 124 different soybean genotypes with different maturity
type based on augmented design in six blocks with four control cultivars as Telar, Sari, Williams
and Sahar at Baye Kola Agricultural Research Station-Mazandaran Agricultural and Natural
Resources Research and Education Center. In order to perform the project, each genotype was
cultivated on 3 meter line with 60 cm planting space between rows and 3-5 cm space between two
seeds. The results of principle component analysis showed that 77.072 % of data variation was
expressed according to five components. The results of biplot indicated that the most traits related
to yield; its components and phonological properties were located in two regions except protein
content which could be used for the studied genotypes breeding. In addition, based on clustering
results obtained from the related traits to first and second components, the studied soybean
genotypes were grouped in two clusters which the first one included genotypes with early maturity,
high oil content and low yield components and protein content, while the second cluster consisted
of late maturity group, low oil content, high yield component and high protein content. In total, on
the basis of diversity existence accompanied by the research objective, it could be used the studied
soybean genotypes in further breeding programs.

Keywords: Agronomic traits, Clustering, Ward method
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Table 2. Name, origin and code of the chickpea genotypes
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Table 5. Ranklng of chlckpea genotypes by mean performance IPCAL scores and genotype selection |ndex (GSI)

across eight environments
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Abstract

To study genotype, environment and genotype X environment interaction effects for seed
yield on chickpea, eighteen chickpea genotypes were evaluated in four locations (Khoramabad,
Ilam, Gachsaran, and Gonbad) for two cropping seasons (2014-2016). The experiment were
conducted using a randomized complete block design with three replications. Combined
analysis of variance for seed yield showed that the main effects of location, year,location xyear
, genotype, genotype x year, genotype x location, genotypex yearx location interaction effect,
were highly significant. Location and year main effect were the main source of variation that
accounted for 86.1% of the total yield variation. Analysis of variance of additive main effects
and multiplicative interaction (AMMI) showed that the first two IPCAs were significant and
explained 79.3% of the total yield variation. The results of AMMI (ASV) stability values
indicated that for seed yield, genotypes 16, 4, 6 and 1 had the lowest value and therefore the
highest general stable for all test environments and genotype G10 with a value of 12.89 of the
highest were highly adapted to environment (E4). Based on the values of the first two principal
components, AMMI stability value (ASV) and genotype stability index (GSI), genotypes
G12,G13 and G6 were identified as the most stable medium yielding genotype respectively
(1438.9,1266.3 and 1434.2 kg / ha) and the closest genotype to ideal genotype.

Keywords: Chickpea, Genotypex environment, Genotype stability index (GSI)
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Table 1. Characteristics of studied barley lines
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1- Stress susceptibility percentage index
5- Relative drought index
8- Weighted geometric mean index

2- Yield stability index
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7- Drought response index

4- Sensitivity drought index
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Table 2. Analysis of variance of barley grain yield under normal and stress conditions in the two years studied
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Table 3. Drought tolerance indices in barley lines based on mean grain yield of two crop years
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Table 4. Correlation coefficients between grain yield averages and tolerance indices under normal and stress conditions in two crop years
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Figure 1. Principal component analysis based on the mean of two years of grain yield under normal irrigation and
drought stress conditions and stress tolerance indices in 81 barley liens
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conditions and stress tolerance indices in 81 barley liens
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Abstract

Drought stress is one of the most important environmental factors in reducing barley grain
yield and despite recent advances in breeding this crop, there is still a need to improve drought
tolerant barley cultivars in the country. In the present study, 81 barley lines were studied during
the cropping years of 2018-2019 and 2019-2020 in both normal irrigation and drought stress
conditions in the tillering stage. Drought stress was applied using evaporation pan in terms of 50
mm evaporation from the pan. Evaluation of drought stress tolerance using different stress
tolerance indices while confirming the existence of genetic diversity, showed that lines No. 38,
48 and 67 with high grain yield in both conditions have high drought tolerance. Most indices
had a significant correlation with average yield but the highest correlation with yield was related
to K1STI, MP and GMP indices under drought stress and Y1, WGMI, K2STI and HM indices
under normal irrigation conditions. By cluster analysis, the genotypes were divided into four
groups. The genotypes in the first group and to some extent in the second group were acceptable
in terms of performance in both environmental conditions and stress tolerance indices, while
more than half of genotypes were sensitive to drought stress. Finally, the results of principal
component analysis were in good agreement with the results of other methods The information
of the present study can be used in performance comparison experiments and other future
breeding programs.

Keywords: Abiotic stress, Barley, Cluster analysis, Weighted geometric mean index
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conditions (Means with similar letters do not differ significantly at the P<0.05 probability level)
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Figure 3. Comparison of mean proline content in tomato plants inoculated with endophytic fungus Penicillium

chrysogenum at different levels of salinity stress treatments (0, 4, 6 and 8 ds/m™") under greenhouse conditions
(Means with similar letters do not differ significantly at the P<0.05 probability level)
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Abstract

Tomato (Solanum lycopersicum L.) is one of the most well-known vegetable species in the
world, that its cultivation can be threatened by salinity. Salinity is one of the main abiotic
challengs that can negatively affect plant growth and physiology. The effect of the Penicillium
chrysogenum endophyte fungus on the improvement of quantitative and biochemical traits of
tomato plants under sallnlty stress (treatment of saline well water with different concentrations
of (0, 4, 6, and 8 dS / m™) was investigated in a factorial fully randomized design with three
replications at the Hormozgan University greenhouse. The studied traits included plant height;
root dry weight; content of chlorophyll a, chlorophyll b, total chlorophyll and carotenoids;
relative leaf water content; content of proline, soluble sugars, malondialdehyde and hydrogen
peroxide. Although, salinity significantly reduced the plant height, root dry weight, chlorophyli
a, chlorophyll b, carotenoids and relative leaf water contents, Penicillium chrysogenum could
overcome these challenges and reduce the negative effects of salinity. The presence of
endophytes against its absence at salinity stress (8 ds/m™) of 26.66, 30.43, 21.72 and 8.47%,
respectively, improved the traits of proline, soluble sugars, malondaldehyde and hydrogen
peroxide. Our findings confirmed the high potential of Penicillium chrysogenum to increase
plant fitness, especially under salinity conditions. This issue can be used practically to reduce
cultivation restrictions in some areas due to the salinity of the water.

Keywords: Carotenoids, Chlorophyll, Hydrogen peroxide, Malondialdehyde, Proline, Salinity
stress
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Table 1. Code (TN/ KC) of cowpea accessions in NPGBI
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Table 2. Analysis of variance for evaluated traits in cowpea accessions
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Contenue of table 2. Analysis of variance for evaluated traits in cowpea accessions
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Table 3. Descriptive statistics of quantitative traits in cowpea accessions
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Figure 1. Frequency distribution of phenological traits in cowpea accessions
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Figure 2. Frequency distribution of Pod number in peduncle and plant and seed number in pod in cowpea accessions
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Figure 4. Diversity in seed size, shape, color and eye pattern in cowpea accessions

GMe > aly olis 5 ol o M Sl b ola gl )l
LA g YY) sad glae Jdais Lug) olS 5, Slos |
g Ao (1jg 9 Ml oaalde [ Stusen (pl pSb 059 5
(¥ Jodn) wogy aily 5,Slee )15 50 Slaw M Job
9 OMe ;0 &by slaws law pogMe (VV) ) Ked g Logsul
D S 5 e i & &gy 3 GE Sl
W3gad 0,3l &ild 5)Slas L BMe Job Cio

Ctuo p Cago b o il Cunl (S e S Gl
Mgime 9 598 byl g0k paew A8k il s law b
Oygods Slaw cpl & Jad o i Cdo dix b ogd e
0> zsgi |y bacuigiy Cglay suiS lete g asuiie o
Sl S8 idusel gl ol > diea 06
3,Slee b BMe Job g ibis 59 Cute (Siuod digled
039 i} 3 Sdas y Slao (ol pho b sy LS &l
Sl glojen maitene Sl syl S (2 Bl
a3 o i 1y ol ) 5,Sles dguts

Sl @phcdly (dheds Ly ols )5 (Suoj lllas
Iy GMe o H4 olawi (gl g JARNIIVAD o1y ojll
BB Jlee YU gpicdly ges S AAY-YY
g2 algd ol izl g O mgie lp dles]
Slog o a5 Sas glinl oo yo @l ojluil s o)y
3] (15 g 5 ) ol kot

e b ocaby jedls 5 ab s Sl olio
Oy B ey ol g (S U Ggy sl (Sojolg
oM SYeb il (p<e/Y) e e (Ssen
i) 3Skes (il i b W5 (oo (singy Ao
2 A elS o M (Sl o BMe olS p Sy
(V) Wb awsh  Lheds clogd o ab dSlas g (oS
392 9 NS Loyd B0 U oy Slus ()l e e b))
S 35 ofSa 5 IS byl 3,Slac | Sy b
&l 5, Slas &S Canl JE 5l 4l opl b s ol (V) A5
Slgty B oyly oligS (2AlS 0y b oladies & 5l cuslio
A8 ol Ll g M S Bk o4 1) g5yl
igleie Mg B (ool G 03 S 395 slace
olbe joy Jsb S 1y eolitel e oyl o
0095 Eok NS o0 B Mg 5 (S £y sl
wlp e bas o) Clhogad S plysa
(V) 25 o aid s UL Mo]
Sxey gy 9 AL gy Sl b abas o
)J il (p< / ) eew )3 )b@.u u.m.a M
“%r‘bs%bui‘w‘—e)’l‘&iw‘)b)su“-\lsb)w
Sy &l ojlul aay sl gag; BMe LSl g (28
Cuto (Simod (b Slalllas 3 an 51V 5 1) conl



el Loy (S5 sladises 3 byl 2)90 Slaio (Siunen Joa> ¥ Joa>
Table 4. Pearson correlations among evaluated traits in cowpea accessions
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Abstract

All breeding programs and the development of new superior cultivars around the world are
based on germplasm genetic diversity. In order to identify the phenotypic diversity and the
morphological and agronomical traits relationship among 57 cowpea accessions, the study
was implemented in the field of the National Plant Gene Bank of Iran,in the 2019-20 growing
season, The most important phenological, morphological and agronomic traits were recorded.
Analysis of variance showed the existence of genetic diversity between the understudied
accessions in terms of all quantitative traits except the number of pods per peduncle. The
emphasis that it is possible to find out the desired trait among these accessions. Biomass,
number of pods per plant, number of seeds per pod, pod length and 100-seed weight had the
highest coefficient of variation. The range of phenological traits of day to 50% flowering (43-
103) and day to maturity (69-177) showed that these accessions could be categorized as early,
medium and late- maturing biotypes. Grain yield and harvest index had a significant negative
correlation (P <0.01) with phenological traits. The 100-seed weight and pod length (P <0.01)

were determined as traits affecting grain yield. The results of the principal component analysis
showed that the three components explain seventy-two percent of the variability between the
accessions. Plant height, number and weight of pods per plant, seed number in pod and grain
weight per plant had the highest coefficients in the first component and day to flowering, day
to maturity and grain yield had the highest coefficients in the second component. A bi-plot
drawing of components and grouping genotypes based on the traits showed that seventeen
accessions are noticeable from yield component point of view. Also, seventeen accessions
categorized as early-mature accesssins with high grain yield These results in one hand provide
useful information about the agronomical traits diversity among local cowpea landraces and on
another hand enable the selection of promising genetic resources for use in future breeding
programs.

Keywords: Agronomic Traits, Landraces Phenotypic Diversity, Vigna unguicolata
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Table 1. ANOVA of antioxidant defense system and seedling dry weight of maize hybrids under salinity stress

Slasye 5:55ke aley
CAT POX; POX; SOD; SOD; SOD; MDA H.0, S 539 ]
YV FYONT VeV O™ VEV/ET Py A/ Navin YAV o S
YOI AARAN Q. /F" ISVAN VN yo/s™ AN DAF/V** \h0 Y Sy
Y/§" (W s \Ad VA" 15 Y/ /A" Y ). 5 Xyt
A Y4/ A #Iv oy Al -I¥ .10 A \rd s
A Yol YA \PI¥ AN YNE ¥/ Y/¥ Iy () &y oy

20> S5 et gdaw )3 )1 yme g 5 gime put a5y sk g NS

SYBE CAT 4 5l POX 3bgomsd 1Ty 000 :SOD ‘.x,;.xﬂ &3 o9l ;MDA STy (45950 H,0,

9 W5 o S T Sm 3l cllled g SLid 59 6S0ke - Jgin
Table 2. Mean of dry weight and antioxidant enzyme activities under salinity stress
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Figure 1. Mean of malondialdehyde and peroxide hydrogen in maize hybrids under salinity stress (Various letters
indicate significant differences p<0.05)
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Table 3. Maize hybrid means of dry weight and antioxidant enzyme activities
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Abstract

To evaluate maize hybrids response to salinity stress, a factorial experiment was performed
with three replications at the Ardabil Agricultural and Natural Resources Research and
Education Center during 2020. The first factors were six maize hybrids (SC647, TWC647,
SC704, SC705, SC706 and SC715), and the second factors were three levels of salinity stress
(0, 100 and 200 mM NaCl). Electrophoretic analyses by using 8% slab polyacrylamide gels
indicated that three, two and one isoforms for superoxide dismutase (SOD), peroxidase (POX)
and catalase (CAT) were observed, respectively, and for each isoform band the “density x area”
scores onto gels were evaluated by MCID software as enzymatic activity. The applied salt stress
reduced dry weight seedlings, but increased malondialdehyde (MDA), peroxide hydrogen
(H20,), and activity of SOD, POX and CAT isoforms. Significant correlations were observed
between seedling dry weight and POX and CAT. The cluster analysis based Ward method was
classified maize hybrids in two different groups. TWC647 hybrid with high biomass, high
oxidative defense system and low MDA was salt-tolerance. The results indicated that salt-
tolerance hybrids, which are associated with enhanced oxidative defense system.

Keywords: Biomass, Electrophoresis, Enzyme, Isoform, Oxidative stress
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Table 1. Code, name and pedigree of the tested sunflower genotypes.
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Table 2. Selection index of ideal sunflower genotype based on all studied traits and distance from ideal genotype

(d+), non-ideal genotype (d-) and seed yield

g pb d+ d- SHG asls il 3,Sles
G) SI¥YY YA -[00% YEYA
GY NAYNS <Iyov N \raNs
GY \AS NAaat -I5%- FYAY
GY <IVSA NAT -[¥55 YYva
e Y- <JYAY <IV¥Y £57
Gs -Iv¥s <y <I¥AS ¥Ya.
GY Nisat Y <J¥YY YYYY
GA AN oy Yy YA-Y
G <IYYY -Ivss -[o¥s ¥8aa
G- N Y50 <ISAA yras
G <IYYY Niras NINE YSYVY
G\Y <I\AY Naas <I5¥) YAy
Gy <IYAY vy ¥VA YAQQ
G\Y¥ -Ivss <I¥YY -I¥08 Y
G\ Nita Y- -Ivs¥ YEYD
G\ -Iyss s Y FF1
G\Y <I¥00 SAL <IYEA YEAS
GYA ¥V <IN¥A YA Yooy
G <I¥YY -Ivaa -favy FAFY
GY- <IYAY -as N YAQY
GY Yy AN i) FAFF
GYY YA ¥y <J¥VY YA-0
Gy % Y <IvYY Yo
GYY¥ <I¥00 s -Ivvy OFA
GYd <IYE- A <IYVA YVFA

oo AL TSt




VY. A,kE] e elady yun (i 55 jebateds (SIIG) Jlows! cusgss ol (asli I eolizl

0.8

S-11 (esy S
<y
G10
5 0.7 Y e
% @ G1 (:; PS
5 B
= B 06 o (619)
4 3 . & e/
I b
23 G6
x £ 08 4‘14 G4
ks = * <
E S-II11 F S-111
S 04 ¢ G G17
= £ 2 .
% g A o8 G16
~ b3 332 *
3 034 o S35 Gis - G18
G23
*
0.24 T T T T T T T T
1500 2000 2500 3000 3500 4000 4500 5000

(Sl 53 5 0L8) wls 5 ,Shas

Obb U gy (25 B gy e omdaxié U o)) Sojolgd
Gk i)l 5 i )] Clio g ((Sawy U gy 5 (25
0)9> Jsbo pail (sladiy & amd 0 L (ej v ]
9 olillpl 5155 L 38l 5> o lansly (gt (o)
Pz g Sisw g (V1) 03ljstag) 9,8 (Sl (V) o) Se
ol SIS Sl 59y (5% g > cal (V1)
B> (il (plagy 09> Jsbo & placiyl & ol
oM Jusb Sl ed oo g ady | paid Bies
YEAF S pg> ole (A) il o dels] aslS olo b sy
Sy ulps hb wiS o dngi |y oy Wl 1 dus )y
Sped Jsb g Sy e Sp Jib Slio lp cue g
2 Py Jole glyea glye ) Jole ool & 2l
35 )SEL olS 5l 5)50 (2lA8 Blge 03 g g
Iy bodly @l 5l doyd VF/Ar &S pow Jole (Y Joio)
Job Slao lp Cute 9 S5 culpd (b WS (o 4y
Iy lygSls (pl a8 Wil o wildylia 59 9 il 5 ye il
NSl (olaBl 3 Shoe 5o Jolo (lgis @ ol

g0l

Seed yield (kg h)

Figure 1. Two-dimensional graph of distribution of 25 sunflower genotypes based on seed yield and SIIG method
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Abstract

Production of high yielding hybrid cultivars is the main objectives of breeding programs in
sunflower. Therefore, the selection of high yielding hybrids is essential in this plant. In this
regard, 24 new sunflower hybrids and Golsa cultivar were evaluated in a simple lattice design
with two replications in the Gorgan Agricultural Research Station during 2020 cropping season.
In this study, the selection index of ideal genotype (SIIG) and factor analysis was used to select
new sunflower hybrids and finding interrelationships among them. Based on the SIIG index, the
genotypes G5, G10, G2, G12, G3 and G19 with the highest SIIG values (0.747, 0.689, 0.660,
0.641, 0.640 and 0.572, respectively) were the best genotypes. On the other hand, G23, G15,
G24, G25 and G18 genotypes with the least amount of SIIG value (0.233, 0.264, 0.277, 0.278
and 0.285, respectively) were the weakest genotypes for most studied traits. The genotypes of
G5, G19, G2, G10, G3, G9 and G11 with high SIIG value and higher seed yield that total
average were recognized as superior genotypes from the point of yield and other agronomic
traits. Therefore, these genotypes can be used for further testing, including adaptation tests in
warm wet areas. Also, the results of factor analysis indicated a positive relationship between
stem diameters, head diameter and seed number per head with seed yield. Generally, it can be
concluded that traits of stem diameter, head diameter and seed number per head could be used
as suitable criteria in selecting for increased seed yield in sunflower breeding programs.

Keywords: Factor analysis, Seed yield, Selection index of ideal genotype (SIIG), Sunflower
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Figure 1. View of the executed project
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Table 1. Mean squares obtained from variance analysis of genotypes in normal environment
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Table 2. Mean squares obtained from variance analysis of genotypes in stress environment
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Table 3. Mean squares obtained from composite analysis of variance of genotypes
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Table 4. Comparison of genotypes mean in normal and stress environments for different traits
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Figure 3. Evaluation of the stability of the studied genotypes
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Abstract

In order to understand the response of soybean genotypes to salinity stress, thirty soybean
genotypes were evaluated in two separate experiments for normal (control, zero salinity) and
salinity treatments (150 mM sodium chloride) in hydroponic culture medium containing
hoagland nutrient solution with 3 replications at the greenhouse.The studied traits in this study
were leaf area, shoot height, root length, fresh and dry weight of shoot and root, chlorophyll
content (SPAD value), salt injury index, sodium and potassium in the shoot and root, the ratio of
potassium to sodium of shoot and root, and the ratio of root to shoot Na and K ion translocation.
Simple analysis of variance as well as combined analysis of lines and cultivars showed that the
studied lines were significantly different from each other in terms of all studied traits at seedling
stage, also, the interaction between genotype and environment was significant for most traits,
indicating that the responses of cultivars and lines to salinity is different. Most of the studied
traits showed a decrease compared to normal under stress conditions, except for salt injury
index, sodium and potassium content in shoots, sodium content in roots, and the ratio of root to
shoot Na and K ion translocation. Based on the results of statistical parameters among the
studied genotypes, the highest coefficient of phenotypic diversity were related to leaf area
under stress (55.3), fresh root weight under stress (45.28), root dry weight under stress (42.26)
and salt injury index under stress (37.99). The lowest coefficients of phenotypic diversity were
related to root length under normal conditions (11.7) and chlorophyll content under normal
conditions (13.3). The stability analysis of studied genotypes showed that cultivars such as Lee,
SG13, Vernal, Will, Winchester, Douglas, LYON, Century 84, Strong, L.87-0174 and Crawford
are among the lines that can be used as parents in hybrid blocks to improve salinity tolerance of
new cultivars.

Keywords: Biplot analysis, Hydroponics, Salinity stress, Sodium and potassium content,
Soybean
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Figure 1. Long-term ambrothermic meteorological statistics of Gonbad Kavous synoptic meteorological station
(1992-2019)
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Table 1. Physical and chemical properties of soil (depth 0 to 30 cm)
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Table 3. Means comparison of Fe and Zn foliar application effects on studied traits
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Abstract

Zinc (Zn) and Iron (Fe) are important micronutrients in plant growth and their deficiency in
plants, especially in cereal crops, is a major nutritional problem in the world. In order to study
the effect of foliar application of zinc and iron on the qualitative traits and grain yield of dryland
wheat of Aseman cultivar an experiment was conducted at Gonbad Kavous Agricultural
Researches Center during 2019-2020. The experimental was carried out as a factorial based on
Randomized Complete Block design with 4 replications. Experimental factors included: foliar
application of zinc (2g. L™) and iron (3g. L™) were at four levels (foliar application of iron and
zinc and combined application of zinc and iron and pure water (control)) and foliar spraying
time was at three levels (tillering, shoot elongation and seed filling). The measurements
included, grain yield, zinc and iron concentration of grain, grain protein content and leaf
photosynthetic pigments content. Results showed that foliar application had a significant effect
on the studied traits except chlorophyll a/b ratio. Foliar spraying time was also significantly
different in grain protein content, iron and zinc concentration of grain, chlorophyll a and
carotenoid content. Foliar application treatments (zinc, iron and mixed zinc and iron) had a
significant increase in the concentration of grain zinc and iron as well as grain protein and grain
yield in comparison with the control treatment. In general, foliar application of zinc and iron,
respectively caused an increase zinc concentration (39.85%) and iron concentration (89.43%) of
grain in compared to control. The highest (11.45%) and lowest (7.87%) grain protein obtained
from mixed consumption of zinc and iron and control respectively. The foliar application mixed
of zinc and iron caused an increase in grain yield (42.48%) in compared to the control.
Interaction of foliar application x foliar application time showed that the highest amount of
grain yield was belonged to simultaneous treatment of zinc and iron in the stages of grain filling
and shoot elongation with averages of 8625 and 8600 kg/ha, respectively. It could be concluded
that zinc and iron fertilizer applications cause an increase in the concentration of nutrients and
grain yield of dry wheat in the climatic conditions of the this region.

Keywords: Chlorophyll, Foliar application, Iron, Wheat, Zinc
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Table 2. Genetic parameters calculated in sugar beet genotypes under natural Rhizomonia infection conditions
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Table 3. Phenotypic ( low numbers) and genetic ( high numbers) correlation coefficients under natural Rhizomonia

infection condition
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Table 4. Results of stepwise regression analysis of traits affecting white sugar yield
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Table 5. Pathway analysis of the traits affecting white sugar yield
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Figure 1. dendrogram of cluster analysis of 47 sugar beet genotypes under natural Rhizomonia infection conditions
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Table 6. Cluster analysis and comparison of mean groups in terms of under natural Rhizomonia infection conditions
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Table 7. Factor analysis results of under studied traits After the Verimax rotation of four locations
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Figure 2. Biplot of 47 sugar beet genotypes under natural Rhizomonia infection conditions
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Abstract

One of the most important diseases of sugar beet (Beta vulgaris L.) is Rhizomania or Root
madness, which is currently prevalent in all parts of the world. The damage of this disease in
susceptible cultivars has been estimated at more than 50% and in some cases up to 100%. Due
to the increase in the country's population and the need for sugar, sugar beet crop has a special
place among crops. To evaluate genetic parameters, relationships between traits, and grouping
of different sugar beet genotypes, 44 sugar beet hybrids in four regions (Hamedan, Kermanshah,
Mashhad, and Shiraz) was evaluated in 2019. The experiment was conducted in the form of an
incomplete block design (alpha latest) in 6 replications. The results showed that sugar content
and root yield with 88.24 and 59.53%, respectively, had the highest and lowest values of
broad-sense heritability. In this study, white sugar yield with root yield, sugar content, sugar
yield, sugar extraction coefficient, and white sugar content showed a positive and significant
phenotypic and genetic correlation, and with root potassium content and molasses sugar had a
negative and significant correlation. Based on stepwise regression analysis root potassium,
sugar content, and nitrogen content were explained 52% of the white sugar yield variation and
identified as the most effective traits in justifying white sugar yield variation. Cluster analysis
classified 44 hybrids and 3 controls of sugar beet cultivar into four clusters in four locations.
Cluster number four included hybrids No. 20, 43, 31, 23, 25, 24, and 37 and foreign control
cultivars Succara and BTS 213, and had the most suitable quantitative and qualitative
characteristics. In factor analysis through principal component analysis, two factors were
identified that explained 82.52% of the total variance of the data. In this study, root potassium
content and sugar content were identified as the most effective traits, and hybrids located in the
cluster of four identified as the most suitable hybrid for future breeding programs.

Keywords: Cluster analysis, Genetic correlation, Heritability, White sugar yield
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Table 4. Mean and percentage changes due to drought stress in evaluated traits
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Table 5. Drought tolerance indices in red bean lines
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Table 6. Correlation coefficient between drought tolerance indices in red bean lines
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Table 7. Principal component analysis of drought tolerance indices
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Abstract

In other to evaluation of drought stress tolerance, 23 lines of red beans with tow cultivars
(Yaghout and Ofogh), were studied in lattice design with two replications in both normal
irrigation and drought stress at the Khomein Bean station in 2017. Drought stress applied after
complete stability of each plant in third trifoliate leaflet stage. Changes of yield and yield
components, grain yield in normal irrigation and drought stress and tolerance and susceptibility
indices evaluated in the stages accomplished. Analysis of variance showed that a significant
difference among lines are both irrigation. Drought stress reduced evaluated properties,
significantly. Drought stress resulting in decreased the most of traits, so that maximum effect of
drought stress-related traits were number of seeds plant™ and yield. In normal condition the
highest and the lowest grain yield (2541.7 and 841.6 Kg Ha™, respectively) were observed in
KS31338 and KS31352 line, respectively. In stress condition the highest and the lowest grain
yield (1934.7 and 602.2 Kg Ha™, respectively) were obtained in KS31336 and KS31357 line,
respectively. Between stress tolerance indices the highest MP, GMP and STI belonged to
KS31336 line and the lowest tolerance index and stress susceptibility index (SSI) were observed
in KS31352 line respectively. Grain yield under normal irrigation conditions with grain yield
under drought stress conditions and stress tolerance indices (TOL, MP, STI and GMP) had
significant positive correlation. Based on the geometric mean of production and the
susceptibility indexes, principal component analysis and biplot STI and GMP, KS31336,
KS31253, KS31148, KS31337 tolerant to drought stress were identified.

Keywords: Geometric mean productivity, Grain yield, Stress susceptibility index, Tolerance
index
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Figure 1. Gene expression of Snakin2 in comparison with the housekeeping gene as an internal control for resistant
and susceptible genotypes over the time course of infection with A. rabiei isolate. Diferent letters indicate signifcant
diferences based on Duncan’s test (P<0.01) (n=3)
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Figure 2. Gene expression of AFP-ca in comparison with the housekeeping gene as an internal control for resistant
and susceptible genotypes over the time course of infection with A. rabiei isolate. Diferent letters indicate signifcant
diferences based on Duncan’s test (P<0.01) (n=3)
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Abstract

The fungal disease, ascochyta blight, caused by Ascochyta rabiei is a major yield-limiting
factor of chickpea (Cicer arietinum L.) around the world. A clear understanding of the chickpea
defense mechanism against A. rabiei is very important for breeding resistant cultivars and better
management of this fungal disease. Induced resistance to a pathogen is one of the ways which
plants use against biotic stresses. This study was conducted in 2018 as a two-factor factorial
experiment (time-genotype) in a completely randomized design with three replications for each
of the selected times and the control plant in the laboratory of the Plant Breeding Department of
the Faculty of Agriculture, University of Mohaghegh Ardabili. In this study, AFP-ca, Protein
with leucine zipper, Snakin2, and PGIP genes were selected and plant responses to pathogen
were studied in two susceptible and resistant genotypes. The experimental system was
conducted in a greenhouse, for both inoculated and mock-inoculated plants a control plant with
three technical replicates. RNA extractions from FLIP00-40C (resistant) and FLIP03-135C
(sensitive) genotypes were performed using RNX-plus kit at 0, 6, 12, 24, 48, 72 and 96 hours
post inoculation (hpi) and also for mock-inoculated plants. The expression of these genes after
inoculation by Ascochyta rabiei was measured in susceptible and resistant plants via Real-Time
PCR. The results showed an increase in the expression level of all genes studied in this research
in resistant cultivar compared with susceptible cultivar. Results showed that the candidate gene
from the antimicrobial family (AFP-ca) was upregulated in resistant cultivar at early hours after
inoculation (6-24 hpi), and also for PGIP from galacturonase-inhibit protein family, the gene
was maximally expressed to early hours of inoculation to 48 hpi. In general, it can be concluded
that all genes studied in this research contribute to plant-pathogen interactions and all of them
may increase the resistance response to Ascochyta blight disease.

Keywords: Antimicrobial Peptides proteins, Biotic stresses, Chickpea bacterial blight, Defense
gene, Quantitative PCR, Real Time PCR
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Table 1. Name and pedigree of investigated barley cultivars and promising lines s in 2017-2019 cropping years
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Table 2. Grain yield variance analysis of barley genotypes in different environments in 2017-2019 cropping years
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Table 3. Results of the different statistical test methods of grain yield of 19 barley genotypes in 10 environments
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Table 4. S(tabilityoanalysis of grain yield of barley genotypes based on nonparametric methods in 10 environments
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Table 6. Mean grain yield and genotypic components of GE interaction (V1, V5, V3 and V,) for 19 genotypes across

10 environments
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Table 7. Pearson correlation coefficients between genotypic components of mean grain yield and SIIG index
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Table 8. Morpho-phenological traits and environmental components of GE interaction for 10 test environments
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Table 9. Pearson correlation coefficients between environmental components and grain yield mean
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Abstract

Evaluation of genotypes under multiple environments is the prerequisite for the development
of stable and superior genotypes for sustainable barley production in different environmental
conditions. In order to evaluate the yield stability and determine the portion of different
morpho-phonologic traits in the interaction of genotype x environment in promising barley
lines, 17 barley promising lines with three checks including Nimrooze/Sahra and Auxin
cultivars and WB-94-3 line) were evaluated in two years (2017 — 2019) using RCBD with three
replications in five stations of warm zone including Ahvaz, Darab, Zabol, Gonbad and Moghan.
Stability analysis was performed using different nonparametric methods. The results of the
nonparametric methods were integrated using selction index of ideal genotype (SIIG). The
morpho-phonologic data were analyzed by path analysis model which is composed of a main
effect and four multiplicative effects. The flowering time (X,), maturity time (X5), plant height
(X3), and 1000-kernel weight (X;) were assumed to be sequential characters to justify grain
yield productivity (Y) in barley. The results of analysis of variance of grain yield using
parametric and non-parametric methods showed that the effect of genotype, environment and
genotype x environment interaction was significant at the level of 1% probability. The results
showed that based on the nonparametric methods (SIIG index), lines no. G10, G18, G19, G16
and G15 were stable lines and higher than average grain yield. The positive correlation of SIIG
with genotypic components of flowering time (V;) and 1000-kernal weight (V,) indicated
that the 1000-kernal weight and flowering time are the main contributor towards GE interaction
for grain yield in warm zone barley.

Keywords: Nonparametric methods, SIIG index, Stability analysis


mailto:Hzali90@yahoo.com

-~

)ay Voo gl IYA oles /plb.))uu J /L;cl))' oLl Mol deluings

il b e 5 (53gliS pole ol
b oS ol wlilagy,

"w:’&sj-; &&"
2jmly PAS &by lapY g PB,1 50 (SWiS LIS 4 Jood (2L

. £ . . . Yo, ) . Loy
Tyl 315,00 9 ¥l ok Sgl el g Lo e T gy a9 03 B Lo e

Al 2y oo Ml 3T oKy 5955 alg «bls Mol 5 el 09,5 « bls Mool (18> (gomitily -
(rashidi.varahram@gmail.com :Jggus o 3) 5yl 52305 ¢ oMol 3131 o8l ¢33 55 dslg bl 2 Mool g el 09,5 Hlutils =Y
ot ol ol b @l 5 53,5108 Slaios 35 o okl ¥
Ol oy e ool 15T oliisls (55 dlg bl Mol g ceslyj 09,3 bkl —¥
Ol 5y oMol 231 oKl ¢33 55 sy «bls Mol g sl 09,3 dliwl =0
VESXIYY G pdy )b WARNY/Y sl o)
Yea U AY  asis

LEVLEN

31 3Mienl b el oo Joo (a9 03y oS Ayl (¥ 9 08, VE (9 ¢ (Sl B ST 2,1 polie &
By ob pxS dyly plaar il S ald Jalpe p3 & (SUS 4 Cuglie e sl oL o,
95 Cod L1y dw U Bkl Jol5 sSsl zob LB, Aillue islosl 95 taidlls H1,8 w0 bl )3T liwl wolidsd
W98,5 ploul VYAT-AY ely; Jlw (b sty oMl 3151 o8I (Tl dsyie 45 (Swid Wi s g (i byl gt
Swid idS mas byl g 13 00,5 0 &l 3,5l 415 o iR Sl (SWiS iT oS 31> ylid 8 po (il ylg o gl
3590 SBCigif o (50 Sme BWAT (Sis Wiid byl )0 (Jg 009 15131, aild 3,Ses oy piuis VY 9 VY £ s o)
a8 31y LS aild 5 Sdos g (i a3 Jood (el o (Swnod 9350 gl 190,50 sualine aild 3 Sdos 15 51 w0
ol 9 839 Y13 gxe slu g St (Sumod 511> GMP g HARM STI sy yadlis b (Ys) id byl el 40 aild 5 Slos
kol sl alge & 4305 1 Jols gl (ioned NSl (Sl & Jootie S Y (Sl (oo jlre WlgT (0 W yas L
5y B ad il ol &8y 43 .Ndgr Wi & Joodie o)l olwlid S b adld (o i ad b jka ol o5 3> LS
72 adllhe 3,00 SLcadaij (Slamigd 4500 )3 aE L oo og,S pluw 511, 55U50 A 09,5 (Slacaeij sl ol
WS B eg)S Y GRS g ORI ogn lulpd 93 2 3 (SE OIS 4 Jeod lapadld 4l el
P 53 gy N olyen 4 Wl Byre ialejl ol SBaipis 05 desxie lains 45 VY 5 V) £ bjladd Slacais
IS onle @ S 6 VL i0be I (SS AT @ Jeod sopadll ST GRSl ag)S cul g il 158 093 89,5
ol 5 03l&il dy90 W W9y wlw zali g 391 peS 55D 09,5 93 Ay S 09,5 (wl (ilae 31 Bl yauil Mo yd Ldgs 415,95
5,8t b Ll (Siuod cymizmod g B ad i o006 jlulle oy 5l hols gl (8,5 ;3 L a1y 51,8 sl 590 1y aaiod
9 O w4 Jood sl adld (pyee HARM g GMP MP STI sl adld &5 ¢ Lid pas bulud 40 4l
i LB U B8535 390 GG 93] (32 TS0 (lgin 1Y 99 (£ 0 lowd (S gl

OU puiS ((Siid 4 Cuglile s ad Ll ( SUid JidT (glaigd a3 1 gudlS slaojly

@ (V) andge (i) Joae (2lgil CudS g 3 )Slee
9 S (g ol HedS Ko pd e (VoY) Sl 5155

ol 005 il S5 dag
(i 3l Mo g ade wlal syl oy 5l S
() 15 o 55l clocips; oMol o polio ol Sl
4 polio s, sl (gl il (gla_bs, dily ol
Oedize | gl sde aS g yakay Ll 0105 S Dlpiiy (Suis
9 Jood D9 sl |y GI5 S99 pis bl cod ik S
Cbl cpdizee ol (YA) Slodges sl (oud Cuoglio
S (YY) wlawsh b cwlo |y il bl cog
o sl i el oy e | (5,500 dlast o
Spde 1y 55 lals o o 3 5 A5 pas Ll
Ohad g gz i daly pl 3 (YF 5 VY Ve ) wilos S
slacwigs » (Sis a4 Jeog b))l jebie 4 (YY)
or » (Y0) Gy g (sdaize g pgygd pAS Aid iy
b pS Bl B (SaE G 4 e
S RS g G Geh llyd g0 cov ) olaile)]

EVRER
2 el g (ol); SV gaze (p et So paS
S GRE g 0392 Gl P2yl pow Su 290> Lol glie
Ql .\J}s OI)’,,e Lol c.))‘.) QL.,JI L;.’.‘:“; LMI u..ob 20 (e
B S 5 oy & (ame Jalys il o alankie
P g0 ol pBY Codgiome 4y dasgi b (V) Cawl a8 S
My ol caa 6508 glacwlis 1l Gl gl
e ol g Spll gl y (g (b paS
2 2eblS IS o 3585 o0lS (pl dige > Cliios
Suid 15 ulyd 4 Joodie (Slacy] ey g Cur o
SSis 4y e lsm g Ol i (VY) 0000 )50
@ Jooxio 8] dnugi L L &5 Conl o byglS (50 50
el o(A) 2l QI U paS Mg ()9 0 oSS
ol Cax jadld o iete olS al 5Sles L))
d9S (YY) Wil o i sl lsme 4 JB 5l pB))
5 Salie ((Sofdasd Sl dbml cage ol wad
Cole 2 9 298 (o pAS 2 Ry B (Riddse



Vay

il pAS Al lauY g pBl o (iS5 4 Jeod (b))l

e badls pyne jSdhe sl edls a8 wsh
Wi 993 pAS )3 iy SBce) olulid

STI (asls a5 5,8 ()15 (YY) (hlSen 5 dage din)gs
@Yl oShes Jeusily & (U paS sy 8L 5
B suadls plo jl wdl o A5 4 Jooxte 5 andly
wor 2 (V) ohler 5 (0wl 53 ond
ol a e eyl Sis 4 Cuglio oS b asld
4 o STI g GMP MP Lt do 45 Sitpus, doss
1> S o &) 1y ewlio a5 SSI 5 TOL Lasls g
P919° PS5 59y 32 g2l 03lj Bl bawg &5 o> A
lsie 4 STI; GMP MP lapasli )5 plool (1)
doy pylie Skusy) alolid Cap boadls e
< sl bl (YY) ghlSen 5 (gooe (pizmed 435
5 STl 3 GMP slaasls (Vb i b slacis;
bosad aslis Joodis socudsi) olsis 4 SSI oS i
2 SeFlpl Jpame S lin pAiS o onl 4 a2y
O 5 ol o5 scdgime rzmen 5 3 ploysiS
Bl o 15 oML loygsS p3l Ul o (Suis
5 )b pB) 5l By JiSly L)l Gelod ] I e
& Cond OU [aJJf @M“o‘ A8 i dlmc;"\f 51 eolas
Oms g Joolo Y g Bl olulid o Suis i
bl oo (S 4y Jood slapadls oy pulie

W yig; 9 3190
oY 908 V¥ (595 2 i G5 Bl oLl pskate &
bl (s oot (e ol Caz 9 QU S (2N
o) i & e slaasls ) oolas ) eolitd
oSl b B s il bl 93 &y ek
5 O blpd 9> cod LSS aw b plS ja Bolai LIS
Sadsd dcyie 0 WASAAY  ely; e 0 (55 pas
dyg0 slacuig; b Lal py asly oMl ol5] oKl

Ok &5 poxs 3 oBy & J W sle kel
2 Jolye 12 &5 (Mol by (pY R g Uy esyhe
H3dg: )98 @ yllets adate )3 )5l Bl lginy (gjlul]]
winlojl 3)90 ooy il odlel Slles pll 5l
Yo b alol b gyio 5 LS F e ooy 5 p5)
S0 S CiS RS e oloyge ol VY 0 (g0 (il
A5 a8 b ausls leim o US ) 9 inlejl g3
N awg <) 93 Sl cibsyy 3o 5l o JS 5Sdos
sobte 4.l plonl lacin) Bl g gl I o o Bl
Gl Jae oinlej]l luls g0 > Waomls L,
85 pbosl cldlS Sl HUSe Gladn (Jglie g
s al>yo g9y ooy )bl 15 lulyd sl (sl
St 5 e Gl 0l 03y5] (2 )T wlad folS jolay 2o
35 slacile bojyle (sly ialel 2)90 slapaiS oS
e latin g (od 0))le (izren g dbgiye pyen
3,5 oolau]

S wbyly aie @l wlel Ll ol bl
2 ab o Slee il ewe) o (o)l dre BB
A0S ednline (LA pie g i) leore balud g
e cptiz polie (lacwig) oLl (lp legoon
LSLQ’Q”L“’ u»l.wl » ul?w‘ L@ﬁl )l u'{" sl 035 )LQ(\M
polie slaceisy bl (ol sl (SiS 15 4 polie
& ey Coules ol ol o (SSI)' i3
Hebl g 00,8 slpiin 1) (Sis a4 Culus sl Sis
cm91.8.pv ok slis Sl ;S SSI jlde oS wiib
(ST s & Jooo [adls cwl Sid 4 g
@ Joos (adls ply g w35 (Byme (V1) SLS Ly
Mbsﬂbjg 9w‘ §.~.'4e...~)-uﬁ .-
0,8 es b slacuis; olwld 4 0B jedls cpl ol
¥ . .
buwgio (gyg0m0 adld il (Sid 4 Joe 5 YU
Pl s (Byme (pliels g fo5) bwgs VAN Lo 5 (MP)
oSl ad L Wisb o MP i pdlde (glyly 5 Jeocio
o & (14) b5 Lawgs (GMP) (59000 (putin
Slis Oi O s 9 3 YS 5 YP glaio jlows polde
u&uyuwwlwmww
Joss asls g (V+) b, L (HARM)® Siige ln
R )5 oy (V4) oabele o by bwy o
09 9 G5 lame 93 50 Lugd olS 5 Slas sy b (V1)
29,5 Hloa )3 lame 93 & STy Ha Sl ) lacuigi (i
b 93 j2 )0 & olacuiil) A eg)S 08 (o aib
2 Lhss o5 Lg:l.mp«ﬁy)) B 09; (J.M.M)l.) ‘_g:YLv ))ﬂo&
C 055 (G oYL o Slee i ot e
Doy (6)b (255 38les i lae 3 &5 olacuis))
(5 L;b‘“)l" 3,8des oo 93 2 3 &5 lacis))
).) (TOL) ua)l.«u u»l.w] » ol ‘);:\J.J)f dlbwy)
3Skee i lulyd 53 5 o8 38k (15 n bl
bug (DI)' Sis 4 caglio jaslis .05l (o0l ks
9 2 Yo Sles b slacadsiy ome lp (V1) 503
Pl Bl gl ol o3 IS A pas g A5 Ll
SRS 4 padld S (005 (St 4 el b pglie
3 oolatol b laeuishs Cuoglio cawl yips aSdy s igllas
Scisy (90 by Jlal U235 obj)) asls s
sl asls (0) oh)lSer g ben o L )58l JT o)
e wls &l |, TOL , MP .GMPSTI
S G5 4 gl bld Gl opgyen puiS slacuie
sl adls le (YY) o) ed g (gheme .053,8 oolatl
I, HARM 5 TOL STI GMP MP  Sis 4 Joos
L;Lzaua;&l.i} S Ll uL.»J (\V) "J‘)&o.b 9 )L»Sls
G xe g Cute M &> GMP ¢ MP HARM
Hebl 5 W35 (oSS (g)lol 5 w2 sty o wly 5,Slee L

1- Stress Susceptibility Index

5- Harmonic Index 6- Tolerance Index

2- Stress Tolerance Index

3- Mean productivity  4- Geometric Mean Index
7- Drought Resistance Index



Vb

OSbe iy 4Vp Vs Pp Ps Yo Vsl
3fdes 5 cigi p lp Jloy g 5 lalpd )3 5k
28l e gy adS sy Jlop 9 15 klys 5

O O Cae il lagasld awbre Sl
2 Al Sles (p (Staren (AT 4 Jood padld
oo slapadls b (YP, YS) ol i g Jbp blps
9 b (Stor & oloyadld 5 13)5 duslone (U5 4
Ol il 1) lylyd o0y j0 aib 3 Sae b (gl sizo
sor Sl osmes (V) 848 By (adld cnyi
gloaddse & 4o | ol A5 4 Jooe pB) 5 (50
ol islejl 0y90 iS4 Jozu slajadls (gly Lol
g0 slapadls g badge (o bily) 4 429 b g 10,5
s pB)l (plolid glp O sl )loges g pSojll
5 P8 g ladss ajos jl edliial b Al i oot
S SS wBliy slaog,S 50 Lhalesl 2y50 sloyY
Ll el (Sts (105 4 Jaoio Lo p6)) el )
5 EXCEL SPSS cclayllay j laoshs oo s
.4 odlawl Minitab

3)Sdes «(6 503101 3,90 uiie (p Siwten cBRgR (w5
L}g.\f pr LS‘)J. t_’:‘).u.u Ql}.,,a ‘_’J‘ d)ﬁf o)‘].le l.» oS ALY (YS)
) 29 /Y Jalee Sislosl ol > (SI) i s
290 S ¥ g PB,l gl 3Sdes Slymd a0
ool
Olysd dopd Jlse Hlas Gl a8 (Y Jodo) ob ol mls
A oylod Caigdl 5 oyd VIFY LY o)leds cuigiy o )Slos
G YAV L ¥ ojlad g 5 doyd YANE LYY
slcws; ple g Log 0,Sles Gly® do JM
2 olple i8S 18 095 93l o 3 Hlalejl 3
Jootia ) Jgl egil 99 Olpiee Ol 103 Jlme ol
A5 4 ol lgi |) 1503 ] 93 9 (al o8 LA
SMSPL Joio dos |y islejl 3590 slacusg) plo g
G (Y\) O‘)K‘"ﬁ" 9 (S0 g (V) QI)K@ 9 Olf% Dgal
S 03505 dlpdaiig (oousss
S yo il ylg 4 325

ple bylyd 90 0 ab 2 Sles Sy Luibyly 4 j0
Dgme doyn NV Jlis! maw o el om ool
bewes als oy @il 5 Slae . Sko (Y Jodo) il oo
Cage SudS A5 g (ppe e F) aw oy p p)S
pae buld b oawlie o ab 0 Slee jl dopy ¥eo ialS
&S g by dmept lae 0 Cuigs blite S il

Ve sl /YA oyless /pd s b / 2ly5 LS e Mol asliing sy

Aoy sl ¢ ialejl cov el 5 Sleae duolxe j
25 Jged Jh ekl b onY g 08y 3 Slee Sl
1055 duwbrs

—ois pe 3Sles)] = o8y a2 Sl lintiao)
Yoo x[u;‘;;;‘ra.x.ca)SJ.o.c/(gi,.U))ﬂo.c

9 Sl S by wps dex bl Slaa s
bl @30 ined g (S BT g A5 pie Lailyd
ool 3 S cé S pbol ilejl g0 ym (sl wblas
looolaiel b aodly ag Jloy bl sl ylg dL&adg.)’?L'f
od g Sug —9ymld g el —Bg)SelsS (slaygel
dlio (gly A5 gy Bl Geesl Bk S bl
Che g Mool LSD O?‘ﬂ 5l lmwy) wiglm
Mae & oyl & s B baS 5l eolaiwl I Gl
03,5 S (5 S0ke dumlie Joha (b > LSD

(G & e b Juos 5 ) Ui i) sl
bylyd )0 e ss ab 5, jl oolaiwl b 5 (slo a3 ls
2008 Al (SS9 i pas

(SSI) i & Cumolus asls —)

si=1-%
sI 7

(STI) s 4 Joos (adls =¥
(Ys x ¥,)
(1p)?
(TOL) Joos ol =Y
TOL = Y, — Y,
((MP) ()5 0500 pasls -F
(B +Y)
==
(HARM) Syisela (:Siks sl -0
(Yp X Ys)
Yy + Ys)
(GMP) usia :Sile pals -

(Y, X Y5)

MpP

HARM =

GMP =
(SSPI) Liss & Cunmwlus o jd ol =Y
Y, - Y.
SSPI = [M] x 100
2(%,)
(RDI) (oo (Suid asls —A
Y,
2,
RDI = )_j’
&)
YP

U 4 5 e s s (ljzn el A
(SNPI)

SNP1 = |70ty + ¥/, ~ 1)
X [T, XV XV



Vag

3y50 Gilo 4S5 qu)l&m );1 Slp Siis 55 cou
asize il 5,Sloe gl islojl 10 (390 5155 awyy
w».: ol ‘13‘.9)1 usLo.m L;lmwﬁb o..\.\.b.)u‘.m.) Y .)9:
&S o i 5o allas wbyly ajes bl o Sis
o blud o Jg el dgng il pas bylyd 3 ds)d
cle i odalie el o (g axe M Sis
ol 2 bewigy g bowe Jlie Sl 0 b pas
(Sao a5 ASb 0 bgpe il cud 4 Yl Ll

A5l 0y )5 baws dtwlgd b Sy L el

Sl o e 90 a4 lacggy alie Zwl LI
oS Suis uw byl )slmwy) 5,See yips & ylins
3l oy Lol 4 (B Ol e a5 ul b s 9 aiBly
9 (Y7) ohlSen g (i 5 diledgy 513555 1 (6 5YL 5 Slas
bewis) op P ime BB 15 (VO) (syhe § gtz
pie g i) e Llpd 93 50 ails oSl i
5 (Y8) ohlSen o (oot 053,S odmlin (Sis 5
Soidppd Slao b Gl ooyl eSS pBY L)
Ly b ire gy Sis O e =i 9 So39ledy90
‘d)bu-;-“' Q5L65 e Leél ..b')9o$ o lio ralé')] O

Table 1. Percentage of grain yield changes in two conditions of no stress and water stress for different genotypes
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Table 2 . Combined analysis of variance of grain yield
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Table 3. Analysis of variance of grain yield by test conditions (normal and drought stress)
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Table 4 . Comparison of average grain yield under non-stress and stress conditions
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Figure 1. Three-dimensional chart Determination of drought stress tolerant genotypes using indices of SSI
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Figure 2. Three-dimensional chart Determination of drought stress tolerant genotypes using indices of TOL
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Figure 3. Three-dimensional chart Determination of drought stress tolerant genotypes using indices of STI
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Figure7. Biplot diagram of 14 bread wheat genotypes with 9 drought tolerance indices



Table 6. Numerical values of indices and their ranking by studied genotypes
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Table 7. Values of the first two components for drought tolerance and grain yield indices under non-stress and stress conditions
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Table 8. Mean groups, mean deviation of each group from the total average and standard deviation of the mean for the tested indices in bread wheat genotypes
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Figure 8. Dendrogram obtained from cluster analysis by Ward method in bread wheat genotypes based on drought
tolerance indices
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Abstract

In order to evaluate the effect of drought stress on cultivars and advanced lines of autumn
wheat that were in the final stages of release as bread wheat varieties in the Research Center of
West Azerbaijan Province and to determine their relative tolerance using the selection efficiency
of drought resistance indices (SSI, STI, TOI, MP, GMP, HARM,). Two separate experiments in
a randomized complete block design with three replications under two conditions of stress and
no drought stress in the research farm of Islamic Azad University, Tabriz Branch during the
2016-2017. The results of combined analysis of variance showed that drought stress
significantly reduces grain yield. In the absence of drought stress, genotypes 4, 12 and 13 had
the highest grain yield, but in drought stress conditions, no significant difference was observed
between the studied genotypes in terms of grain yield. The results of correlation analysis
between stress tolerance indices and grain yield showed that grain yield under stress (Y s) with
STI, HARM and GMP indices have a positive and very significant correlation and these indices
can be a good criterion for the drought tolerant lines. Also, the results of principal component
analysis showed that these four indicators were the best indicators for identifying stress tolerant
cultivars. In fact, these indices distinguished Fernandez Group A genotypes better than other
indices. In cluster analysis, the studied genotypes were divided into 3 groups based on all
indices of drought tolerance in both non-stress and stress conditions. Genotypes 4, 11 and 12,
which were introduced as the most tolerant genotypes in this experiment, along with several
other genotypes, were in the second group, and this group had a higher average than the total
average in terms of most drought tolerance indices. The percentage of deviation was lower than
the average of this group compared to the other two groups and confirmed the results of other
methods used in this study. Considering the results of the numerical value of the indices and
also their correlation with grain yield in the absence of stress and drought stress, STI, MP, GMP
and HARM indices are the best stress tolerance indices and genotypes No. 4, 11 and 12 were
identified as the most tolerant genotypes under study.

Keywords: Bread wheat, Cluster analysis, Drought stress, Stress resistance indices
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Table 1. Studied bitter vetch ecotypes and their origins
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Table 2. Analysis of variance of the studied traits in bitter vetch ecotypes
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Table 3. Descriptive statistics of studied traits in bitter vetch ecotypes
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Table 4. Correlation coefficient of studied traits in bitter vetch ecotypes
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Table 5. Results of stepwise regression analysis for seed yield as a dependent variable and other traits as independent

variables
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Table 6. Estimation of coefficient using Maximum Likelihood method
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Figure 1. The diagram of path analysis of four traits entered in model based on 1) the just identified model and 1) the
over-identified model
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Abstract

Path and biplot analysis based on linear and bilinear models, respectively, are of the effective
statistical methods for expressing relationships between traits in plant. In order to study of
effective traits on seed yield of bitter vetch, 20 ecotypes were evaluated in a randomized block
design with three replications during 2017-2018 growing season in the Research Field of
Faculty of Agriculture at Vali-e-Asr University of Rafsanjan. The analysis of variance revealed
significant differences among the ecotypes for 16 studied traits except plant and root height in
maturity stage and one seed pod length suggesting high variation among the ecotypes for the
majority of the studied traits. Correlation analysis showed that there were a positive and
significant correlation between seed yield and the most of traits except phenological traits
including days to 50% flowering and days to maturing start and days to 50% maturing and two
morphological traits including root height in maturity stage and two seed pod length. Stepwise
regression analysis indicated that thousand kernel weight, number of seed per plant and number
of lateral branch entered into model and explained about 65.7 of the total variation. The results
obtained from path analysis demonstrated that thousand kernel weight had the most direct
effects on seed yield (an increase of 0.657 g in seed yield per 1 g increase in thousand kernel
weight). Biplot of first two components divided the successful ecotypes into two groups and
identified the most effective traits association with the success of each group.

Keywords: Bitter vetch, Correlation, Multivariate statistical methods, Stepwise regression
analysis
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Table 2. Descriptive statistics for studied traits in population derived from cotton (Vr. Latif) selection
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Figure 1. Signification test results for quantitative and qualitative traits of experimental lines in different years
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Table 3. Genetic parameters for quantitative and qualitative traits of lines derived of selection
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Figure 2. Correlation coefficient for quantitative and qualitative traits of cotton selected lines
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Abstract

In order to study of intra-cultivar variation and genetic gain of yield, yield components and
fiber quality traits of cotton (cv. Latif) an experiment was conducted for three years (2015-
2017) at Hashemabad cotton research station in Gorgan, Iran. Selection was performed by
Pedigree- mass method and selected individual plants were grown in single row plot during
experimental years. Analysis of data revealed significant difference between the three
populations derived from selection during experimental years by the years. The highest
coefficient of variation (CV) estimated for yield (23.8), seed weight (10.7), boll weight, lint
percentage and fiber strength (8-8.6), respectively, which confirmed intra-cultivar variation.
Boll weight, grain weight and lint weight had the highest heritability and genetic advance. Boll
number and seed weight have identified as the most effective components and selection index
for yield improvement. Correlation values revealed that micronair index positively correlated
with lint percentage (r = 0.40 **) and negatively correlated with seed weight, which indicates
importance of them as selection criteria for latif cultivar improvement. We conclude the short
term improvements may be achieved through indirect selection for yield and lint percentage.
Future efforts should be placed in increasing earliness and fiber strength rates.
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