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Table 1. Meteorological statistics in Gorgan
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Table 2. Information about the cultivars used in the research
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Table 3. Soil characteristics of Gorgan farm (depth 0-30 cm)
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Table 4. Combined analysis of variance for investigated traits in wheat cultivars introduced in Gorgan region
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Table 6. Average comparison between three crop years in wheat cultivars introduced in Gorgan region

by 3Sdoe Sejglgn 3, es At Job JShy Job Tyeye 3 doxy s
YIvY V-IAD Ay YYIVA YO¥/AY Jol Jls
AR WAy /a8 FF/AY Y55/ pos Jls
/Y- WA Ve/o¥ YA/¥ ¥V vy pow Jlo
SI¥¥ VI¥s V¥ ) YO/0A LSD

dilaie ;3 g mpeyie 3 £, YYD LAY Y WS aiki
oV S qapnsin 3 05 OFF b CbangS o8 55
YAV b 02,8 o8y 5 ddlaio 0 .dg Jlaye5 p 5,Slec
Slr S oy gy W LAY (Y WS dilale ;5 4 5,
b ol $505ley oy (Sey B el 5l (3905 (60
P b 08y & cab gl gl mb 4 ey
JB gy 3 Bl plo a Cond WS WY (Y g (55
aS b Gl b Sl duslis Ldg HIbye8 5 (glalisMo
@YU 3 Sles sl Jgunle 5 )Ll () (rdyy pB))
YY) axsld gyl sre BB pB,) iy b g 009
28 LE B g o8 pB) (o (295 Aumlie
by (adls « Sidan 3 Slas o il 5 Sloe Claw
OME g Cop g b Gad p0yed Jobo b lia 5
Al yorls U jgy olaws caliw jo &by Sl gy glasyl el
S Gre Cglds 09,5 90 oy SLidled,S U g, ol
2 cuby jedls 5 a5 Slae (p<0.05) cusly 2954
lasMe BB 50 (o5 b)) 4 Cons b2 pB)
ol a0 Wl e b oSles il il
P8 ggorme )3 il i pB) )3 &by s 59 3 gne
2093 Jsb Jl e 4 a8 35 85 Slio plas BLd I e
(Y Jade) sl gy wSlhe Hlde @b us

o 30 (Sduw) U oy oliws aslllas 3yg0 plB)l den jo

Oglis &S 9 G5 08) e <8l Gl pgw
Sglis ok V) 8yl baed) b bl
J9i2) 6392 baeBy (p 50095 3l 9 LSS L o gims
» = Jb e om 05S0ke duslie gols (bl (0
Iogine ol sl o g 08y o Jlite §1 &5 Slao
JWo 3 5 il pgd 9 gl Jlo ) 00 Byme pB)] 95
Job i A 1) @opeyie 53 4oy MasS (3 yieS poes
Pyl it Jsbo (2 yidin g pow Jlo & bgaye pB)) JSSly
sdls ) oad Syme pB)l 35 pow g pgd Jlo & by
b Soigdan 3 Sdes 5wl 3Slas (pyidn pow 9 pgd
@ baye pB)l o > Slao ol Gl (pyieS 5 sl
2 (1) ohen g paie Jislo (5 Joi) 392 Jol Jlo
Slao (poyp & ob paS 05 ¥V 55y 365 Liulejl
o Wy 205 cpl 4 gy (U paiS 3 Slas 9 SU59l98)50
IRE B gy dlasi cdo 93 4 byrpe £95 Gl (nyeS
b jgy ol Jlas 5l adloe (S U jgy ol g aliw
590V w8y (eFoeaRd 9 P eade) o Ak Hb
O 0dbdanlne £455 Mo pd (eSS &S Cudld dgag OS]
OhBer 5 (Sppll (o) God @lo g b ) clio
Pyl 055 5 45 bl I Sy 53 o8 0y ol (V)
P S gevd aml cws YU ab sSlee 4 Salate

o8 g i Byl ) () 3)90 Slaio (1S0lee duslie -V Joa>
Table 7. Comparison of mean of studied traits in new and old cultivars

3 1 -~ o ) %
\ 2 - Y & ] % 2 —
T S S SO I PO DV AT T A
23 j«j 28 —"‘«} K28 =32mp A8 14 Mg A< 0955
3’ P 228 g 3 O N T =
n Y & Q a % 3 3 S o 3 - 28
° > 2R = £ =
%

' AARYAT AR VAT, ¥ /vo** AV Vove® ¥y/vor* ya/yye® Y/ ¥/eam® L el
\WY/F0 \Yv/oY Ve VYo YV/ay FY/AY** AN Ya/av Yo/sy WY Yiss so28 o8l

OOIF g 835 oaalie pB)l (n (KJdeiige 9 () 9 S Mt g 8 pB)) (e oudpll slaanglie

Mgy 38k (e 0 3 gl i plB) oS BinS
WL3,S
Sles b calitee Glaw o (Siuwed (olps duolrs
D5l 9 Clio (pl (oo ol 3390 53 (6 S e 4 >
WS e Slgl S8 bl slaylixe lpsdy e
{r=+/020%%) @b i 50 b ab s Slee  Siuon
&uﬁl.))g ua>lm 9 (r=~/?\”\’**) &l UJ““’ n Gy
b ladl ol (A Jodn) 390 )b dre g Cuto (= /AVFH)
Casllas (V+) (6306 5 (6,80 wlidss odolcuwddy s
om bl 4 4y b VA) ol)Ken 5 oLl 5 el

s s & Cusl Gl Sy peSiee g )b 5 By
or slapll iy a5 4 na Bl 5 Sles Jouily
5 Snl Pyl (29,5 duglie gl (V) Ldl oo by b
sl Jgo 5 Sty Job s Job Slio 3 52 2l
Jobo s Blod I g duopd S§ s )0 (g)ly sime 35
o Loy i maw )0 (gl e BB &b (o w
g ditw Jsbo Jud I o5 Slav o byl pB)) il
szl Syl Ay 4y s 5V Sl Sty Jsb
ol cuils Fo)l s 4 (iiSly )0 @2 pAS L


http://dx.doi.org/10.52547/jcb.14.44.239
http://jcb.sanru.ac.ir/article-1-1412-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-05-07 |

[ DOI: 10.52547/jch.14.44.239 |

Sl 5 0lapp shome oMl (b (e o )lS 2 gt (gl e

ves oyite Mz (5 )lol (slogsbyy jlodlinal b ol sla Sy slse 2 b pA5 pB,] (sai09)S

Je a8 bl jlcd,s s p als 5,Slee oaiiS s
Cute Cdle sl &ils 4 0)93 Jsbo e (ST,
by alis Job g (S U gy s piie 93 5 35
b a8 LBy co)S a0 Ldgy bl Cwle
b 5 S 6 jop 3 g iy s 1 5 0193 Job
2 P Slho pulte g maiitene SIJ1 (o) pslaiod;
odol Cuwd &y pol B i plodl cude &y jox iy 3 Slas
9 O (—'/aa‘) §M) G J9) i Cho b}g).o
ol Dy == IFAY 55 0Sles b Cido oyl [ Suson
Bl )3 (Sawwy 0)9> Job Gl & cunl (e (p
05 D eddy g o aib 2 Sloe ialS 4 jomie
B 59y ol 8,8 S5 0 b aily 5Slee iulj8l cqa g
0N 09> Job o 93 g dalgd dde pleS (S,
Lsiio puitue Ol3l (=+/YAY) i Job o (—+/YOA) &l
Ciio 30 s e S azdh 3 Slas (65508 Lol
38des p Sy B g ol g als (05 0y9> Jobo
Eadg0 cypl odmd L &5 dg Cute U bl wib
0N 2 0)9> Jsb (S U gy ol (Il L &5
2ok oy p Lo @ \/lm>| Lol D ooy b &l
S iljel coles 5o Juad B (Sid g b)S Ll ad
ol onds ails 0,Sles JialS 4 e (Siwy U g,
Mae g e ab dSles py Glae e pe Gyl
2 Jolos plo i samd yLis 50 (/YY) osile 8L <l 3]
b b g de e (Ve Jodn) Canl ails 3 Slas iy
Jols &S ol puS cuaS p 38,50 Al ye et
390 sl b o)l (dlp (Sales JL&UI’dLmJJ.J)é
Jold (sl JsSgeg Sl jiw plerd sl d > 5l
O gy Ml by Jl 3 als p dlge cnl e
biye SapuslSe )5 JHST Jdsay dlspo ol 3 (Suis
@ e NG ljy) pE leesle 5 &) b
5 g S cale slaanld o IMBT 5 Slie slacuwl
(YY) 29 jriwgid

sl olme plgieas ) ol by jasls 5wl > Slae
Slodges zyre puS 3 YU 0 Slee L slacpY S
Al 5 (jg b ailsy 3 Sas Gyl dne 5 Cute (Stunon
Cawl ol I 8 K e
ol boal e s (Sien (VAN FANYFAND)
5 (FE/AY*) &l b 5 Gy (I=+/¥5%) cily
1V Jgs2) 59 s 5 St 3 (1= 190%) i Jgo
a8 (F) (e shoomo o 5 (ghezo o ol b aassly oy
Al 3 Sas b aliis jd by dlawd (y (Siod L2l oL
sk GBS G 5 G5 kalpd 93 g2 > by sl
by polie gl .cul Sloen we b bxe g Cute
s Sowsed g1 00 oy (VA) oK g (oob] IS
Slasy (1= /AOY**) SLidles 51 59, slaas b Siuwwy b s,

5 s (I=</FAYF) &by 5, Slos o (r=—+/20F*) cusly
5 Shjlas @l b @i ool (Y Jg2) b9 e
by Jlggen widyS )15 b x5 Lale &b
A yords U 5oy ol b SLidlos )3 U 54, dlied | Sinods
aslllas b (YF) (gdommo gyl jme 5 Cude (I=+/A5Y*¥)
cos b paS pBy o sl g 0o o Loy,
Lol o, Slee @il ugby (il 5 Jo5 (o)l blys
) ( (Sauwy U 59, oliw ¢ adaliw U g, sl Claw
SNued Bl 5e g @peyie ) dliw i Wy
by Hb Gz g Cuo
piS Pl &l 5 Slee sl pEwpE (9w )5, wjs
Wl D g 0yed Jsb e dw &S O LS oad S yme
9 528 Jho 2l oy A Job g (Sauwy U g olass
2 Golds ay lgi o |y ails 5, Sles oy 5l a8y oy BB
Cao gl b ad 090 Job b s Olas oyl
&l 3 )Sae Gl 5l doyd YA/ a8 29 Jdo 4y 00 3)lg
S 39 Sy U jgy S pile (megd 25 4y |y
A Job g Sy Jopd 0V @ 1y Jde ol oo
P e dw cpl & 23 Jhe 2l e (pege lyied,
03,5 angr |y aly o Sae @lyuss jl as)d YF/Y goommo
Ghol Slio s olge )l it aw ol (A Jgi2)


http://dx.doi.org/10.52547/jcb.14.44.239
http://jcb.sanru.ac.ir/article-1-1412-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-05-07 |

[ DOI: 10.52547/jch.14.44.239 |

Syl 5 o gaeme pMol (il Gl ye (02 )lS o255 (gl e
YFY VEo) e PF oot Faad e Jlo /sy LS oMol asliiags,

OB S adaie )3 0l Byme puS pB)] ()2 3)90 Ol (Ko cul s —A Jga>
Table 8. Coefficients of correlation of studied traits of wheat cultivars introduced in Gorgan region
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Table 9. Regression coefficients of traits affecting wheat grain yield of introduced bread wheat cultivars based on
stepwise regression model
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Table 10. The results of path analysis of grain yield with traits affecting it in introduced bread wheat cultivars
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Table 11. Eigen vectors, eigenvalues, variance and cumulative variance percentage of five important factors of 20
wheat cultivars introduced
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Figure 1. Cluster analysis of introduced wheat cultivars based on Ward in Gorgan region
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Extended Abstract

Introduction and Objective: In Iran, wheat is the most important agricultural product in terms
of production and cultivated area, and the increase in its production has been receiving more
attention day by day, and it is very important in terms of economy and food security of the
people. The present study was conducted in order to investigate the relationships between
different traits and to determine the most important traits affecting grain yield in bread wheat
cultivars introduced in the northern climate of the country and to group them based on some
morphological traits.

Materials and Methods: In this research, 20 varieties of wheat improved in the hot and humid
climate of the north of the country were studied in the majority of randomized complete blocks
design with three replications during three crop years of 2015-2016 at Gorgan Agricultural
Research Station.

Results: The results of combined analysis of variance showed that there was a significant
difference among the studied cultivars in terms of the investigated traits. The effect of year was
also significant for all traits except the number of days to anthesis, and the interaction effect of
cultivar was significant for all traits except the number of tiller/m?, peduncle length and spike
length, seed yield and biological yield. The highest seed yield (5.59 t ha*) was related to Ehsan
variety. Group comparison between new and old cultivars showed significant difference
between the two groups in grain yield and biological yield, harvest index, 1000-seed weight,
length of grain filling period and grain filling speed, number of seeds per spike, height, days to
spiking and days to anthesis traits. Grain yield had the highest correlation with harvest index (r
= 0.92™), seed filling speed (r=0.632**) and thousand kernel weight (r=0.595**). Three
variables, length of grain filling period, number of days to maturity and spike length were
entered into the regression model as the most important traits affecting grain yield, which had
negative direct effects on grain yield, and the most direct effect was related to the number of
days to maturity. Factor analysis identified 5 factors that explained 89.052% of the changes.
Cluster analysis based on Ward method for the studied traits grouped the cultivars into four
clusters. The cultivars that were in the first and second groups had higher yields, 1000 kernel
weight, and seed filling speed.

Conclusion: According to the obtained results, among the examined traits, the harvest index
had the highest correlation coefficient with grain yield, and the three traits of grain filling
period, number of days to maturity, and spike length were determined as the most important
traits affecting grain yield. So that the cultivars that had a shorter maturity period and the grain
filling period did not interact with the stress at the end of the season, had higher grain yield. The
new cultivar Ehsan, with its higher performance in three years of testing and its placement in
cluster two, which had high performance, seems to be the superior variety in the climatic
conditions of Gorgan.

Keywords: Cluster analysis, Factor analysis, Grain yield, Group comparison, Introduced
cultivars
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