105 DS bl g aoldaal
4-T) Slomis ) oyl )l

Szl 93 ,5ee b Sujgleid 9 Sujglgs sud Oliw bl

v 99 3S dihio y3 A 5 i) 4l 3 Sos

AYa¥ )

:I}?r_.aiﬂ sl S5 o W et 2R 4
ORI 2 AL D5 e S Ll W,s dawbe 0l 26 il
5 830sS sl 5 Dlides S e sk e 5 $30sS AL S Ot celyses S
OLdsle ok b a8 S SR e Sl 5 Slidos S e ol 1T o0
Ot el Ol oSS OladS” ke il JUR-OC ERP

PR sy I Sles : s SISl o e 2
' . »})ﬁ ' 4 &':-’}J‘gi JL“ dlfn‘ AQSJS O‘;l\ ‘)é":('ju

ebrahimnejad1344@yahoo.com hos.sabouri @gmail.com 54 . e
P S S PR Sy S ol

hafallahi @gmail.com
nourinia@gmeail.com

S J s

mrashidpor@gmail.com

o dwliss

e R
VYAA : fa g @JU
QV/'*/\* g;JL:)J GJU

WYV 5 b

52alS slaojly
slpa ©
W SR &
55 ¢ 95
p2ol

Slio Koo

© © © o

wls s Shee BI51 5 S0 SSdpsm 5 S5 Dlio pund shite 4 ) ol BT
ET- ET-82-8 ET-79-17 ET-79-4 ET-79-3 Joli dlSz 5 o35 W 53 0F 4 smsly Slis
JUANILO 92 , ET-85-9 ET-85-7 [ET-84-15 [ET-84-8 [ET-84-5 ET-83-20 [ET-82-16 82-15
o 3 holas JalS Sl b B s s slSUS (955l Dl olSal 45 5e 2
om Ol s 5l Sbe baesls bty apms A Ll AYAV- A elys b s LSS
(S5 Oy B 5y sl padis B 55 ol i sk ol gyl B 5l b 53
ol ki 53 5k Al sliad ki 53 Wl SRS (e te 53 A Slad s Sla 055
OS5 oy95 dsb Dliw Bl 51 s & S s s Sldad als GAS 5 S Lo e (2SS
Bl s g (ol sme SNl G5 g g 5 Shas 5 ol 5 Shas (5L asbis 53 &l slaas calls
sy a by a3 Shee el 5 VL w5 4 JUANILO 92 4 ET-82-15 slacs s
Wl DAd 5 Sy s OAS 0y Jab (SK5slsm 5 Slas L ails 5 Shas isls olans
ET- sl 53 S sbar ols LS (6ol pme 5 oo (Stmsad Cdls p asli 5 &ls 8 035
Gl alie Kot aag Gblie 5 essSuiS lps 5 o Ll 5 s 015 e |, ET-845 , 82-15



el s Shes gl 55 Shes U 5498 Olaw § b3, O, 5 5 pded

. N A YA
L 4."3 LS{L@.: [SBX) .JJ‘J Jﬁ-_}

Jole 52 dawy @ a5 5 paS

ESEN J}.LJA.;‘J QJ\.JJ.:CA.GJ.«
[YV¥a)

35 Lt O
e 93 5l odle s il s Slas
9 C’a.w J.?-lj BE Sl slows L;»\al
UJ«‘ J).Jsk;a J.‘ol:- &3 p<5 Q)}
S Fslee bl s a5 5o
Pre 03 5 3,5 JSa s, fad
% )\JB d)a.;;w ke Ja.“:\f:&
ol Cer 2 solsa [m]..x.;ﬂf
sud Ul 5 s 0 0dll 5 Sas
O o3 Aul58l 51 AU (gals
ol b sl syl ST os
el 03 4 & e 2 aly slass
i s wls slaas Aul5al (pioman
Gl sl 8l ool ssd G
ookl ams ) a2
55 @5 ST L &S sy o
Celoooby b= U Sas
ol e e 3 als sl Al 53l
slosll B als 035 a8 e
Ll 0SB e
Q‘jsw b ajal.! Jﬂ»&)a.’uﬁ)ﬁ

Dol L VL ol 4
s Ses aslas Guass opl Ol
B R L T
slacs s 4wl s Sese Gl
bl as e ahgy 9 dlge

S e (g e g IS s

i pdde s L3 3 108 el gl OLS o Sedas D doddo
St 2ME S350 Sl oSl S Iy ane s Sz 5 b L VAR Sl s
Mol dolsl Lyl b cod oM Ll 4 Cod iy 3 Slas 5 5L
4 lasbr b Tk 5 b Tk e S 306 b 1 ol b I 5
W54 e L laglr 5 p kS I Gl sl sl BN ol sdel s
3 S o a5 S5 Bl Sl A5 s sl 2l
S i m oy LS ssdae 515 3as e sled 4 (G e IS
e 55 bl sl 1 sl 5 oS (glap 55 0T slaasly o
ls 5 Slas oo Gy A58 a5 el o)) o pde 5o wled Jelse 5l S
Ui o5 oS s Shae dns ol b o 1 WIS 5w ple kS
e 1 3 345 o e3litul pls 5 LS| G pme ) slitens &S ool oLS 0T (3Ll
P J 15 KU Jpos Sy S P PRSIE - F P PPE P RY
Jjﬁu«L.\T,_L'c\}.x..il_j&dbJjﬁw;ﬁajwj&;}\ws\.bj 55
Sl i Caeal o Sl IPE i slass [m].;)b i uf:\.....a.m &ls
Wsls IS (Fe02) SiSas 5 subilis Ml i = oo <5 il 5 Shos
J}/j:f/[\ﬂ.:)\: Gl s Shas 5, 1) ke Ot o e 3 i DS &S
St i Sl a3 2se i sl oS il LI (199)) s
Ul 6 3yl (glabin slu 5 alin hls Glasle sliws 4 S o Shes
3 Shee il ol o5l sbas o sl sl ails 1 L Ol Slas
o 03 dhie S it J (1998 OL(Sas 5 Grarlee sz 52 L5 e
220k e slawd o ST St (ol e b 4l 5 Ses s
SG S 5o 5 ekl &ls 055 5 Ak 5o Al Bl 0SS e (e e
L35l 55 (P r8) a5 S oL ils @il 5 Shas U e (selal
Jad Jsb 55 mbie el alanly 4 4l 05 5 3Med s @ s 4l 3 Shee &S
s 5l5n 03n T d e gl DA & WS sa e ke lmld s
ST 513 8b o 1) 0ol g 5 Slas o5 ol 6,505 v ils
o e A Sl Il ol e 53wl 3 5 Al sl olg Cards 4

f;izjj):j)j\ Sladaly adse 93 ol oS Coal als QLA Oladss bl (sl

! Triticosecale Wittmack
2 Triticum aestivum

3 Triticum turgidum

4 Orenthogenic



(¥AF Hle) A-Y) Sbrig o ojlad M) W o1, OalS (slidip g1 sl

Lo 55 JolS Sy >0 53
s T S plE )l oS A s
NGt Sy ol
i i S 5L
3 Sl Lacsiy; ol
Jsb s A3 2 O o e
i b U 5y, ol o
S5 Oy U 5 ol
A e Ll 0as e Jb
L gLl es S 5l 55, slaad 23 8
e 5 S5 (S
O adsles) o5 Jse b 51 als Oud

5 o
S wils 5> Shae) =ails QU Cs
093 Ady S5 w3 e [m e e

\'X(M‘)UMJ._:_

(V) dsles

o sl Ay e wils 5 Shes
a3liul L olS 5l lasils 03 S 1o )
S S Al s S
55 abiw sliss s (g Sl
Ay 3 adls slas mla Al
S i 53 4l 5w 5 e
Sl sl i a5 sl
b ol 85y ol el 53
N5 Sy a0 3
JJ_(L;;« S WP VWY T ‘_}_AlS
w5 dle (S Jols S5 ) s
ol oo g ((olgn o388 S y)

G S o o sl Sl

R

4233 \F 5 a3 YV 5 5,0 dyb aiBs VY 5 a5 00 3 5 S Ol gl
YOV osslS S olasl 53l o3 S5l Lo se 5 50 0l Bl Jes 50
S s Ol J s 5o 5 0L s @ g Y55 ST 5 0 e s
s e Sl Bl is Lol adles gl 5 O 3,8 e S s
el TS 50 S sl e slpn s T e

Al 1SS e 5s 5 LS YL dolas el eSSl CJl’ B s uf'i“ﬂ
Lo s () o) L a8 L s dals Olge 4 QY kil (s &S
Slidns oSl Jd sladlo oliglosl bl sl 55 51 o 55 50
L e 2187 b ay oot 2 Jals 53T O S 8 s S (55,5L08
sl 5l e /0 5 Bk 5l S sy gs o e Bl Y s ol
s lobedl s, Jlgr 5 K Gl cglail Ol e 4 s, e sl
2l s o, Shes il cadls 5, Shos ¢ S ol date Slags ;S 4500 ) 2
A S 5 eslinal 5,50 ol sla S5 s Slis

5 S sla s s ol 13 o) o S L a3 e S
o Jed Jle s eslined 550 ey il 0l 03,51 Y Jadr 53 S land
RS Ay 4 s lasT peas ilmeslal Cogr s il &g
5aly 558 plas b o3 Jod b SO 5 S a0 53 e 5 3005 S
4 0357 258 ebiladl (dd O pae S 51 3 05550 355 pse S g 0
3 () o Ay SETL Olosan) asamy anls al o 55 (Gsloe o
il s I e L G pean S e oy 4y 5 ls iyl al s
3 tmbe Lo 935 5 plUS a &ils Hlia O35 a5 b s mpe e 5o s Yoo
S Y Ced ks Y((“;:’" OrS30) Sl s S B L e 5 4D (55
e s 2l ol (O Syl oo Ll b 55 b3l s S ke ds
ssBie an Ay Jead sk sl ply s el e Glacile 5 bagssles bl
o S el O e 4 Solal eosllas Condy 53 S Cysh, bis
L o535 AScile 5l Ol 55 i 0 S S o 5 aglacile Slee sl

Al eslial iy Al 31 eslindd

! Bioclimatic map of the Mediterranean zone
2 X erothermo Mediterranean climate

8 Juanilo 92

3 Vitavax® (Carboxin Tiram)



il s Shes gl g0 Shes b S5 58 Ola 5 DLy O Ken 5 5 99405

L ool bl slacS 5l LIG s
SAS (5 pmelS il 3l oslind
S 1S e s sy
Locio o sle Sle alis
Sl lals wer Q}oj 3 ealazal
T= o S dlal sk o

b S el A

Ao ol s 6, Seldsl s wslul S ps L s slal & e
Ve Qﬂﬁ(}:l;)b_%)'\J,_;)J‘_ivL?u'\Jl_&-cLﬂj\w\:l{&»: PP
(adls 5 olS 035 g ymamme) O K2 035 (ol FA Ske a4y 5 o gods 43
S5 5m 5 Shas 3l adls 5, Shas bl 5l 50 olS 5 Shae .l (5,805l
Ol i &8 ,on S5 5l 0, Shos il 5 Shas G 45 5 4ol

A a8 b s Ao Spse 4o S ol il Laxls
2 sl S slas sy - b G B s sl bl e Sl ey

ol Cjb ISP Y U,L"LU'T Slaesls s s Olis aJS el u.<:.w.w.m

won 25 AKa 5 glacs 85 0 el (V Jpir
Table 1) Pedigree of triticale studied genotypes

No. Genotype name Pedigree
1 ET-79-3 BANT-2/RHINO9/GIRAF/Y OGUI-1/3/LIRON-1
2 ET-79-4 DAGRO/IBEX/ICIVET#2 SWTY 87.246-1B-3Y -2B-2RES-0B-1Y -OPAP-3Y -0B
3 ET-79-17 ARDI-1/TOPO1419//ERIZO-9CTY 87.852

4 ET-82-8 CAGUAN_1 1/3/ZEBRA 79HARE_267//STIER_34CTB91.1973-9M-OY-OM...
5 ET-82-15 RONDO/BANT_5//ANOAS 2/3/VICUNA_4 CTSS92Y 310-14Y-OM-ZY-OB
6 ET-82-16 TERIR/YOGUI_1//2*MUSX/3/...
7 ET-83-20 VICUNA_4/4/ERIZO_7//Y OGUI_1L/GIRAF/3/FARAS_1
8 ET-84-5 ERIZO _15/FAHAD_3//POLLMER_2.1
9 ET-84-8 ERIZO _6NIMIR _4//VICUNA_4/3AMANATI_1

10 ET-84-15 DAHBI-6/3/ARDI-1/TOPO1419//ERIZO-9

1 ET-85-7 ANOAS-3/TATU-4//SUSI-2

12 ET-85-9 FAHAD-1//RHINO-3/BULL-1-1/3/ERIZO-6/NIMIR-4

13 Check JUANILO 92

u‘.‘."'.’."‘ﬂ Sl Joe S 4 e @b‘a (Yd g

Table 2) Soil analysis of experimental place

Soil . EC TNV OC. SP  Tota N P K Fe Zn B
texture P @dsm) (%) (%) (%) (%) (mgkg)  (mgkg) (mgkg)  (mgkg)  (mgkg)
cl. 8.0 073 19 1.46 51 0.15 95 360 25 07 19
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Table 3) Analysis of variance of different traits of triticale genotypes

Mean of squares
%’iﬁoo,: Df n:nfggre;gk:]_z nuiwpé)lc(erdger. Grain n.umber Grain nqmber Grain 5 1000‘grain
il per spikelet per spike numper.m weight
Replication 2 703 0.85 0.003 2.02 6073243.79 41
Treatment 12 4575* 13.71* 0.003™ 141.3* 4774332.23° 16.3*
Error 24 800 1.46 0.004 17.8 177473.2 14
CV (%) 9.18 6.65 234 7.77 8.07 325
Mean of squares
Sou‘rcg o Df . . . . . Protein .
variation Grain yield Biologic yield Straw yield Harvest index per cent Protein yield
Replication 2 0.38 0.308 1.14 9.23 0.026 6011.012
Treatment 12 0.45** 137" 0.46"™ 6.30*" 0.139** 5095.55 *
Error 24 0.13 0.65 0.27 1.39 0.01 45211.95
CV (%) 7.13 5.04 481 3.70 0.92 7.58
Mean of squares
\?gﬁ;?ieo%f o Spike length Plant height ~ Day to heading ml?a\?zrtictjy Grgier: if(i)lcliing Grain filling rate
Replication 2 2.30 10.7 125 441 161 0.989
Treatment 12 227 218.5* 5.74* 9.93* 2.26" 0.53*
Error 24 0.73 9.1 1.08 0.91 1.53 0.212
CV (%) 7.58 2.29 0.92 0.58 2.85 7.179

70 5\ ezl =gk 53 5la me 5 by pme b 5 5 4 s 5 % NS

ns, * and **: Non-significant and significant at 5 and 1% probability levels, respectively
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Table 4) Mean comparison of traitstriticale genotypes

Genotypes Harvest index 1090grain Grain nu_mber per Fertile spike Grainyied Straw yield
(%) weight(gr) spike number per m? (kg/ha) (kg/ha)
ET-79-3 37a 38.6ac 58.3ab 271cd =T 1047 be
ET-79-4 303cd 3466 50.2 cde 337a o 1076 be
ET-79-17 32ac 37.4 bed 481de 333ab S 1104 be
ET-82-8 30.9bc 32.8fg 44le 37a 4860 bed 1082 be
ET-82-15 335a 402a 489 cde 359a o 119 a
ET-82-16 334a 3229 61.2ab 312 abc 5148 bc 1025¢
ET-83-20 312bc 37 bed 55.7 be 289 cde o 1108 she
ET-84-5 3282 394 652a 257d 5383 b 1102 be
ET-84-8 3292 362de 645a 278 cd 5303 b 1083 be
ET-84-15 309bc 36.2de 58.2 ab 263d 4914 bed 1007 be
ET-85-7 326a 38.2 bed 466e U7a 5304 b 1089 be
ET-85-9 31.7 abc 36.7 cd 50 cde 338a 5186 hc 1114 8b
JUANILO 92 287d 37.8 bed 54.4 b 261d e 1097 be
Genotypes Grg‘:r filing e Bl P afzgr';?gh‘ Sp“‘(ir'ne)“gth Grainfilling rate
ST 44.0 abe 161de 111 cde 126.7 de 11.8 bed 6.65 abc
Sl 433abc 162 cd 112 bed 130.7 bed 104de 580e
S 433abc 163 ahc 114ab 127de 104 de 6.44 abcde
SRézs 44.0 abc 163 abc 113abc 1343d 11.1 bede 5.95 cde
SRz 450a 1642 113 abc 146.7a 108 cde 7.19a
ET-82-16 430 abe 162 cd 113abc 1333bc 12.2abc 6.41 abcde
SRR 420c 1589 110e 132.7be 102e 6.67 ab
SRS 44,0 abe 163 abc 113 abc 128.3 cde 127a 6.59 abcd
S 423bc 160 f 112 bed 1203 1232 6.88a
Sl 43.0 abc 164a 115a 129.3 bede 10.7 de 6.02 bede
ET-85-7 433 ahc 1642 115a 127.3de 10.6 de 6.46 abcde
ET-85-9 443 ah 162 cd 111 cde 1253 ¢f 12.3ahc 6.44 abcde
LA Bo 7 42.3bc 159 g 111 cde 1513a 11.6 abede 5.82 de

I ls e sl 0 Jlez] e o Sl glasls L O ge3T pelad sy a3 O~ S Blas ghls sla, Sla
Means in each column followed by at least one letter in common are not significantly different at 5% probability level by
Duncan’s test.
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Table5) Correlation coefficients among different charactersin triticale genotypes

Character O (©) 4 (©) (6) () () (9 (10) (11) (12)

(1) Biologic yield 0573° 0150 0386 0476  -0159  0.325™  059™  -0076™ 0658  0243™ 0.860"
(2) Grain filling period 0259 0680 0435  -0.420 0.493 0.63 0.143 0.272 0.196 0.588"
(3) Day to heading 0.883" 0200  -0243  0.287 -0.58 -0.266 -0.046 0.006 0.208
(4) Day to maturity 0550  -0540  0.462 -0.95 -0.135 0.090 0.102 0.435
(5) Harvest index 0.292 0.116 -0.09 0.323 0.219 0.652°  0.858™
(6) Grain/spike -0.821"  -0.67 0.653" 0.045 0.309 0.070
(7) Fertile spike number/m? 0.63 -0.416 -0.205 0.279 0.261

(8) Plant height -0.183 0.162 0293 -0.137
(9) Spike length -0.015 0.375 0.142

(10) 1000 Grain weight -0.288 0.512"
(11) Grain number/m? 0.515

(12) Grainyidd 1

* and **: Significant at 5 and 1% probability levels, respectively

Loy ey Jsb 4 g Lopas
Frosbessl @l 4 olS
Stas 3 g0 ol aay ol 3
s 5 a5 Sas xS
gl aS sl Ol pasalel U5,
Saler 5 Ses 50 b Sl ot
o ) (0 Jader) Sl enss
S 2 b5 (1949) oL/
Ly i s L;Lear.xf
Sap ol by o 1) uls s
T s 5 s w0 pdaken G
OlCes 5 el S s
(‘Jv{ el a S b (19494)
ol 5 La S A8 LUk
S 255 5as Sas pdS g
M) s o game oS ol

\V

170 5\ JL,.:;-\C).EM):)\:L;'N})lad;uﬁb%jjp-:k—-:ze}%e

3 OV dsdr) o slite ) 3550 Gla 85 4 i)l Bl )
25 ET-84-8 5 AT L3155 sacssl & by i & 4y g1 %S
om s ol sy sl me e s e als 3 Shee b olS gl Saenes
2305 (1998 Laialy il o ) ilisn Sl s 5 Shas 5 651 il
50 gl w1 Gl e 5 e (Stean (19AF) 58 5 olesS 5 (1991)
5 b ke 5 B a ol S Joss T s ad 2158 il s Sles
g Wl 3 Shes 5 Wl Ugb o e 58 Stemen (T00A) LIS
o Wl pssss Glap kS g5y et b (1994) 1Kol T 5 B o
5 S Sliv 4 by |y IS Slis 5HIPE ol sla el 4 455
Solsime DN a3 5o s U 5 sl Taaisls oS el
ET- 5 ET-85-15 lacui s & byipe sasehin B 5, slled o iy iy
wals (oosls ET-8320 355 |, asaliw U 55y sldad o e 5 55 857
33 580 = ciliee glacs 53 s s B il 5l Sl dlols ol s
ol e ol Ml Gl SIS (199) sl slaasly L &S (F i)
o5 o3 Gledas KBS OVl 2anl ) sn 50 S 55 45 s

5 e il Luld s Olg e OF 4 ol boaS il il s



el s Shes gl 55 Shes U 5498 Olaw § b3, O, 5 5 pded

Gk 3 b Uy,
Al 0 o b ol )
PR R URESIE S
oS Bl Sl e gy pl))
o 3l 3w STy d e
2 s e Sl 0L s
o il slee 5 (1TA0) Ol SCen
Star 35 (o) O (S
OLd 5 e b Ly dls 5 Shas
uj’J‘jg b 5 e b
OlSes 5 s P s s
sy aS kil LBl (Tee))
S5 ool o Uk wls o
Sl eslaal 5 s )lgﬁ,'.ﬂ S e
LB Aol lawsl s ol

[Y\].g:».w Salesel

LET-82-15 355 s 5 Shas

sasSAS gl 5 Ol Ll

R

03 S g sl L 01 Ol e
bl L el K25 and bl
S aSAS ol 5 O
O alab gl L s S
5 aate dir 3 3 Gl ol
sbossl go S Jl de
byl b ar s Lot ) b
osSAsS adlae glps 5 O
Shlasl s SU
oS nl osat 55 s ey

ey oo S 4 (5 0

S VL s Shas glls A 5 oS sl ys (1997) fs s pten S
a3 6 Sy geys il s 5 ol dal s o eds CS Wl glapnS
B 5 ol b pasekin b 555 sl s gy S alin 01 (85 alow U 5
Lo cpl aadls (F Jadx) Jlsime 5 Sote (Samen (S350 58 O
slaas sl Slgan (F000) i 5 (199F) sl o 850 slaasily
O Jadr) Clls (ol pme Ml da s 585 53 (So5s s 5 Odewy U )
Glas s Sas xS0 S (Blos L) S 4 s sl
S 55 55 (55 md 0oy B oy Slead wnls Aile Silesl 3550
ET-84-15 5 ET-85-7 5 ET-82-15 s 55 cp 5w 3 530 S5 b ks
Cte St o ion (¥ Jsd) 55 ET-83-20 5 ol o 5 335
s Slis w0 by e cadllas 3550 Slio b (So5 g 5d (Saw; U 55, slias
Lo 53 Ygame g als 3, Khas 5 als OAE L 0p55 Jsb (pasalian b 5y,
ool olee saadl Lo ml sl e a5 Shee SR el S YD
Bls 03 ayss Jsb Bl 3l laes 55 om Uhasls Slsseen (T0 1) Ol (Sas
0L s oy3 dsb b il 5 Slae  Saen (210 555 glaba=de LB sl
o g (1Y) OIS 5 o] aaBly L S (A I3 s 5 Cote 4l
(199Y) gosly 5 (199F) uly 5 5 sl stn] (VIAV) Ly «(1AVV) O, (oo
Al s bl s (Fe o) OLISan oy e L 0O il Sl sean
Sord sl (Stan lagd g5 dls 3 Shes 5 &l O0E 0555 Jsb G S
() ol 0350 15 005 0553 5l ol Lo 33 s 3 Shes 5 axdls 555
5 (Vo) OLlSan o e aasly b Jilesl ol 3 sl s 4
5 ke il Layla

22 LSS oS pds ol LS e Lo 55 sl (S35 Sleo sax

Yo

Uy e (1997) OLICes 5 Lol poean

Ol s 0ud s a1 il 5 se A 55 e a8 bt Lo
@ by s Ous e i (Y Jadr) Sl sy (Sl e
SSPam Ses ls 5Shee e G555 ) o p ET-8215 (555
ET-79- 555 .cdls Jaolesl ol 5o 1y ails 5lim 055 5 ails 0ad  ey50 Ik
;ﬂuﬁ»@.wl: L 9 4y 4 Sl (G5 &l O e b

sl s o Shae Jalpl dd s fme 5 oo &ls OAS 5 Ce e L oals



(¥AF Hle) A-Y) Sbrig o ojlad M) W o1, OalS (slidip g1 sl

References

1- Aaron J, Schwata LR, Douglas LK, Dixon PM, Liebman M, Jannink J (2006) Planting date effects on winter
triticale grain yield and yield components. Published in Crop Science 46:1218-1224.

2- Acevedo E, Fereras E (1993) Resistance to abiotic stresses. In: Hayward, MD, Bosemark ON, Romangosa |
(eds.), Plant breeding: Principles and prospects. Chapman and Hall: 406-421.

3- Acreche MM, Slafer GA (2009) Grain weight, radiation interception and use efficiency as affected by sink-
strength in Mediterranean wheats released from 1940 to 2005. Field Crops Research 110: 98-105.

4- Aguilar Mariscal |, Hunt 1A (1991) Grain yield and spike number in winter wheat in a humid continental climate.
Crop Science 31:360-363.

5- Alavi Tabaei N, Ghodsi M, Seghatoleslam J (2008) Effect of morphological and physiological traits on grain
yield of triticale genotypes. ThelOth Iranian Crops Science Congress. Karaj, Iran (In Persian).

6- Attarbashi MR, Galeshi S, Soltani A, Zeinali E (2002) Relationship of phenology and physiological traits with
grain yield in wheat under rainfed conditions. Iranian Journal of Agricultural Sciences 33: 21-28 (In Persian).

7- Austin RB, Ford MA, Morgan CL (1989) Genetic improvement in the yield of winter wheat: A further
evaluation. Journal of Agricultural Sciences 112:295-302.

8- Bagheri A, Yazdi Samadi B, Taeb M, Ahmadi MR (2001) Study of correlations and relations between plant yield
and quantitative and qualitative other traits in safflower. Iranian Journal of Agricultural Sciences 32(2): 295-306.

9- Barma CD, Amin MR, Sarkar ZT (1992) Variability and association of grain yield with vegetative and grain
filling period spring wheat. Annals Bangladesh of Agricultural Science 2: 106-366.

10-Brancourt-Hulmel M, Doussinault G, Lecomte C, Berard P, Le Buanec B, Trottet M (2003) Genetic
improvement of agronomic traits of winter wheat cultivars released in France from 1946 to 1992. Crop Science
43: 37-45.

11-Calderini DF, Reynolds MP, Slafer GA (1999) Genetic gains in wheat yield and main physiological changes
associated with them during the 20th century. In; Satorre EH, Slafer GA (eds). Wheat: Ecology and physiology
of yield determination. New Y ork. Food Products Press. 211 pp.

12-Dadashi NA, Khajehpour MR (2004) Effects of planting dates and cultivars on growth, yield and yield
components of saffron in Isfahan. Journal of Science and Technology of Agriculture and Natural Resources 2:
95-111 (In Persian with English abstract).

13-Donald S (2001) Triticale is a man-made crop developed by crossing wheat with rye in Lacombe. Alberta
Canada. 9p.

14-Donaldson E, Schillinger WF, Dofing SM (2001) Straw production and grain yield relationship in winter wheat.
Crop Science 41: 100-106.

15-Duggan BL, Domitrukand DR, Fowler DB (2000) Yield component variation in winter wheat grown under
drought stress. Canadian Journal of Plant Science 80: 739-745.

16-Fernando R, Cuillenportal R, Obert N, Qingwnxueaudkent S, Eskridge M (2006) Compensatory mechanisms
associated with the effect of spring wheat seed size and wild oat competition. Crop Science 46:935-945.

17-Fischer RAD (2005) Number of kernels in wheat crops and the influence of solar radiation and temperature.
Journal of Agricultural Science Cambridge 105: 447-461.

18-Gill KS, Verma ML, Sandra GS (1976) Studies on variability and character association in triticale. Crop
Improvement 3: 64-69.

19-Giunta F, Motzo R, Deidda M (1999) Grain yield analysis of triticale collection grown in a Mediterranean
environment. Field Crops Research 63: 199-210.

20-Hosseinpour T, Siadat SA, Mamaghani R, Rafiei M (2003) Study of some morphological characteristics
affecting grain yield and yield components in bread wheat genotypes under reduced irrigation. Iranian Journal of
Crop Sciences 5: 23-36 (In Persian with English abstract).

21-Kafi M, Kamkar B, Mahdavi Damghani A (2001) Biology of seeds and yield of grain crops. Ferdowsi University
of Mashhad Publication. 232 pp (In Persian).

22-Karpenstein M, Heyne J (1992) Yield and yield structure of winter cereals triticale and wheat in the middle
mountain areas of northern Hessen. Agribiological Research 45; 88-96.

23-Kumar D, Gupta S (1984) Correlation and path Coefficient analysis in barley grown on normal and saline soils
Indian Journal of Agricultural Sciences 54(5): 356-358.

24-Lack S, Siadat SA, Sakingjad T, Moghadam M (2000) Comparison of correlation among some morphologic and
physiologic traits of triticale under influence of seed density and different N amount in Khoozestan. The 6"
Iranian Crops Science Congress. Babolsar, Iran (In Persian).

25-Lance G, Jeanluc J, Skrdla R, Partick G (2005) Winter triticale variety Performance in Lowa 2002-2004. Lowa
State University 34 p.

4



el s Shes gl 55 Shes U 5498 Olaw § b3, O, 5 5 pded

26-Larzadeh Sh (1993) Effect of different levels of N, irrigation regimes and seed density on quality and grain yield
of Falat wheat in Khoozestan. Master thesis. Ahvaz University 165 pp.

27-Li A, Hou Y, Trent A (2001) Effects of elevated atmospheric CO, and drought stress on individual grain filling
rates and durations of the main stem in spring wheat. Agricultural and Forest Meteorology 106: 281-301.

28-Mesut Cimrin K, Bozkut MA, Sekeroglu N (2004) Effect of nitrogen fertilization on protein yield and nutrient
uptake in some Triticale genotypes. Journal of Agrobiology 3(4):268-272.

29-Miralles DJ, Richards RA, Slafer GA (2000) Duration of the stem elongation period influences the number of
fertile florets in wheat and barley. Australian Journal of Plant Physiology 27: 931-940.

30-Moghadam M, Basirat M, Rahimzadeh Khoei F, Shakiba M (1993) Path-analysis of grain yield, its yield
component and some morphologic traits in autumn wheat. Journal of Agricultural Sciences 2: 45-57 (In Persian)

31-Mohamadi M (2001) Relationship of morphophysiologic traits and grain yield of barley genotypes at two
planting dates in Gachsaran. Seed and Plant Journal. 18: 78-96 (In Persian with English abstract).

32-Morinaka Y, Sakamoto T, Inukai Y, Agetsuma M, Kitano H, Ashikari M, Matsuoka M (2006) Morphological
alteration caused by brassinosteroid insensitivity increases the biomass and grain production of rice. Plant
Physiology 141: 924- 931.

33-Naderi A, Hashemi Dezfoli A, Rezaei A, Shakiba M (2000) Correlation of grain weight affecting traits and
determination of effect of some physiological parameters on grain yield of spring wheat under optima and
drought stress conditions. 6™ Iranian Crops Science Congress. Babolsar, Iran (In Persian).

34-Peccitti A, Annicchiarico P (1998) Agronomic value and plant type of Italian durum wheat cultivars from
different areas of breeding. Euphytica 99:915.

35-Peltonen Sainio P, Kangas A, Salo Y, Jauhianen L (2007) Grain number dominates grain weight in temperate
cereal yield determination: evidence based on 30 years of multi-location traits. Field Crops Research: 179-188.

36-Qualset CO, Schaller CW, Williams JC (1996) Performance of isogenic lines of barley as influence by awn
length, linkage blocks and environment. Crop Science 5:489-494.

37-Radmehr M (1997) Effect of heat stress on physiology of wheat growth and development. Ferdowsi University
of Mashad Publication 201 pp (In Persian).

38-Rahemi A (2005) Prediction of solar radiation intercepted and used by chickpea. Master thesis. Gorgan
University. 92 pp.

39-Rahimian H, Banayan M (1996) Physiological principles of plant breeding. Ferdowsi University of Mashad
Publication. 250 pp (In Persian).

40-Rahnama A (1993) Effect of different levels of N fertilizer and sowing rate on yield and quality of Falat wheat
cultivar under Ahvaz climatic conditions. Master thesis. Ahvaz University. 178 pp.

41-Richards RA, Condon AG, Rebtzke GJ (2002) Traits to improve yield in dry environments. In: Reynolds, MP,
Monasterio JI, McNab A (eds). Application of physiology in wheat Breeding. Mexico, DF CIMMY T. 240 pp.

42-Richards RA (1988) A tiller inhibitor gene in wheat and its effect on plant growth. Australian Journal of
Agricultural Research 39: 749-754.

43- Shanahan JF, Donnelly KJ, Smith DH, Smika DE (1995) Shoot development properties associated with grain
yield in winter wheat. Crop Science 25: 770-774.

44- Shrivastana SN, Sadar DK, Mallick MH (1980) Association analysisin rainfed wheat. Indian Journal of Genetics
and Plant Breeding 40:512-514.

45-Simane B, Struik PC, Nachit MM, Peacock JM (1993) Otogenetic analysis of yield components and yield
stability of durum wheat in water-limited environment. Euphytica 71: 211-219.

46- Simmons SR (1987) Growth, development and physiology. Pubs. Madison. Wisconsin. USA: 77-133.

47-Sinclair TR, Jamiesen PD (2006) Grain number, wheat yield and bottling beer: An analysis. Field Crops
Research 98:60-67.

48-Slafer GA, Savin R (1994) Source-Sink relationship and grain mass at different positions within the spike in
wheat. Field Crops Research 37: 39-49.

49-Slafer GA, Andrade FH (1989) Genetic improvement in bread wheat (Triticum aestivum) yield in Argentina.
Field Crops Research 21: 289-296.

50-Sofield IL, Evans T, Cook MG, Wardlaw IF (1977) Factors influencing the rate and duration of grain filling in
wheat. Australian Journal of Plant Physiology 4: 785-797.

51-Spiertz JHJ, Tent Hag BA, Kupers LJ (1971) Relation between green area duration and grain yield in som
varieties of wheat . Australian Journal of Plant Physiology 19: 211-222.

52-Yagbasanlar T, Ozkan H (1995) Correlation and path coefficient analysis for ear characters in triticale under
Mediterranean climatic condition. Crop Science 174: 297-300.



Relationship of phenological and
physiological traitswith grain yield and
yield componentsin Teriticale genotypesin

. Agroecology Journal

the Gonbad region Vol. 11, No. 1 6:21)
Spring 2015

Marziyeh Rashidpour ~ HosseinAli Fallahi*  Hossein Sabouri Shahpour
Master Student of Agronomy AbbasAli Nourinia Associate Professor Department Ebrahimnejad
Science and Research Branch A sgistant Professors of Plant Production Instructor of
Islamic Azad University Golestan Agricultural and Collage of Agriculture Science  Mazandaran Agricultural and
Ghaemshahr, Iran. Natural Resources Research ~ and Natural Resource Natural Resources Research and
Email 52- and Education Center Gonbad Kavous University Education Center
mrashidpor@gmil.com Gorgan, Iran Gonbad Kavous, Iran Sari, Iran

Email 0<: Email D4: Email DX:

hafallahi @gmail.com hos.sabouri @gmail.com ebrahimnejad1344@yahoo.com

nourinia@gmail.com
Received: 3 December, 2014 Accepted: 26 February, 2015

ABSTRACT This study was conducted using 13 triticale genotypes: ET-79-3, ET-79-4, ET-79-17, ET-
82-8, ET-82-15, ET-82-16, ET-83-20, ET-84-5, ET-84-8, ET-84-15, ET-85-7, ET-85-9, JUANILLO 92in
an RCBD with three replicates to determine the phenological and physiological traits affecting grain yield
and related characterigtics, in Agricultural Research Station of Gonbad in 2008-9. Data analysis of
variance showed that there was a significant difference between genotypes for plant height, spike length,
days to heading, days to physiological maturity, 1000 grain weight, spikes per square meter, number of
grains per spike, number of fertile spikelet per spikes, harvest index, the average grain filling rate, and
number of grains per square meter. But there was a significant difference between grain filling period,
number of grains per fertile spikelet, straw yield and biologica yield. ET-82-
15 and Juanilo 92 genotypes produced the highest (6020 kg/ha) and the ~ Keywords:

lowest (4422 kg/ha) grain yield, respectively. There was a significant and ~ ©  98MoWPe _
positive correlation between grain yield with biological yield, grain filling grain filling duration
period, grain filling rate, 1000 grain weight and harvest index. Generally, ?rri?:a}c!“ng rate
ET-82-15 and ET-84-5 genotypes can be recommended for cultivation in

Gonbad region and other similar semi-arid regions.
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