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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 5. Mean comparison of traits investigated of wheat cultivar introduced in Gorgan region in the crop years 2016-2019
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Table 5. Mean comparison of traits investigated of wheat cultivar introduced in Gorgan region in the crop years 2016-2019

(days) wls ;15 5 090 Jobo (g day™m) whs uis p e Sy b 39y s SUidlos S 54, dlaws Al y5ds b g, dlaws by y jadls
Jw Jb Jw Jw Jw Jw w5
Y Y \ Y Y \ Y Y ) Y Y \ Y Y \ ¥ 3 \

Yolss YA ¥Y/- .38 Vo -IAY VAVYY WYY \YAIPF \Yo/ss \YO/YY Nzz2 Y4/ Y55 Yo/ FV/5A YEIYY YAYY Lgye
FEY \fizd \tZ0 AN AN VY AY/P5 \Y¥/s5 A/ NaVias VE/ VFY/- Y/ Natlzd WYY YYIVY YY/ov YV/o- a5
YV YASS \atizd AN -/a8 NANS Wa/ss WY/ WA/ WYY Naring Naring WYY AYV/TY NaVics YAIDA YEA YSIAY o
Yo/vY \nlizd Yol - AV AN <120 WA/TY WA/s WA/TY Y/ WY/ Narint YA/ \YAISS WYY YY/AY YAIYY YSIYY gy
Yolss \fizd \tzled -Ivy -/av -ISA W5 \Yo/ss VAY/YY VFY/- VFV/ \YV/5S Y/ Ya/rY Y/ AFIYY VE/EY AT Y e
¥/ YEITY YAISS -Ivy -/30 -J3) WAV/YY e/ ALY AYV/TY \YAISS NaVs Y/ W/ \A/SY YAEA YY/¥ YE/YA Y oo
Y¥/s5 \tZ0 ¥l VY VY 4 VAV WY/EY VA-/+ ST EIYY VEe/ wa/ss WA/ \YY/ss YIS0 Y4/2A YY/50 ¥ oo
A va/- FIAY AN V¥ A VAY/+ Yo/ WY/TY YO/ WH WH YA/ Wl Yo/ TAIYA YY/EN YV Ly
Y Yol - ¥l <IA V¥ AN VAY/+ \VF/s5 YAQ/ + VE-/5Y NaVizs Y¥o/ - Y/ \YEIYY Nard YY/PY W VASY ogls’
/Y FAAY FoY AN -/a8 -/av NVizd WYY WA/ WYY WY/ Natizd WYY AYV/TY WY YY/AA YAAY YV ¥ 9y
¥RV /- FY/V N V- .12y WAV/YY Y/ \WAISS YO/ WY/ \YF \WYAISS WY/ WYY ARV Y50/ Yv/os 5
YAISS FA/YY \\lied <IVA IN; -y VAV WY/ AWATY AY/EY NaVizd A /55 WE/TY WY/ VWe/YY YO/¥A Yo/ YY/¥D L
\\lizd va/ss ay/- NS V¥ -IVA Y5 \Vo/ss VAE/YY Nl \YF Naring AYYTY WY/ \Yo/ss Niias ys ARIARY Oliads
I\Vizg \aVizs \tYizd <INV AN -IAs WA/TY Warizg WY/ WY/sP WA/ e/ \Ye/55 Yoy Yo/ VY Yo Y-/of 55
/vy \Rizd \tYizd -Ivy -IAY -Ivv WAITY WY/ wa/. Y4/ VYT YT VY Y555 Yo/ YV/A¥ YY/-A A\ VL5
Yolss va/s8 Yol VY AN -/a¥ \YAIPF Warizg WAITY Nark WY/ Naring Y/ YA/ WYY \r7R YOIAY YY/Y skSils
5/ YEIYY FAY AV VY -IAA VAY/+ \WE/TY WA-/¥Y S/ VEe/ AN/ AYAYY Yo/ Y/ FY/0) ADARN YEAY oo
\\lizd YAy Y5/ V- A AN VAY/+ WYa/rY WAV/YY /Y \YF oY WY/sS WY/ YV YV ARTARY eIy BN
Yolss \relied ¥¥/- -y AN Y -5 \Wy/ss Wa/ss o/ WY/ Nrizd YA Natizd Yo/ Ya/as Yo/\Y YO/AN e
\idled va/- ¥/ VY VY VY YA+ Ndlics A/ NaYias \YV/EP e/ Navias \YY/5 YA/ Yo/AA VF/OR Ya/to s
Y/vO Y/aa o/of o[A -NN¥ -0 YVE VIAY Y/\$ Y/ YIvY ¥IVE 53 YIYY Y/A¥ VI¥Y AAY YV/A LSD

AdA

Soires? ((gd grvd g0 K om 6K N (17 q [rmyeo (e (o5 <o oo

<D (§0mics b ({0 A GD che ecd o) 6D 6 < p b



Y¥o

Bl a5 Olgpn (saome Pl 2ild lopo (02 )35 arsie (gl o

Wy oo I¥¥ o,les /Mﬁ)l&% Jl /Jcl))' oLlS Mol doliingl

OBS dilaie )3 0ad Bye puiS Pyl 3 (25 Jlo dw (o (pS0le duslie =5 Jgu
Table 6. Average comparison between three crop years in wheat cultivars introduced in Gorgan region
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Table 7. Comparison of mean of studied traits in new and old cultivars
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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



