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1 ELTCC-1 LIRON 2.5.DIS BS. 3. SPHD. PVN. YOGUI 6.4. KER 3. 6. BULL 10. MANATI 1.7.
) ARDI 1. TOPO 1419. ERIZO_9.3.2 *KETTU 1

5 ELTCC-2 AR.SNP6.TARASCA 87 3. C,S10.3. URON_5. TATU 1.4. BULL 10. MANATI 1.3.
ELKS54. BUF 2. NIMIR 3.5. DAHBI 6.3. ARDI 1. TOPO 1419.ERIZO 9
BW32-1.CENT.SARDEV.7.LIRON 2.5.DIS B5. 3. SPHD. PVN. YOGUI_6.4. KER_3.6.

3 ELTCC-4 BULL 10. MANATI 1.8. MERINO. JLO. REH. 3. HARE 267.4. ARDI 4.5.PTR. CSTO.
GLT.3. RHINO 4-1.4.HARE 7265.YOGUI 3.6.BULL 10.MANATI 1
DRIRA.2*CMH77A.1165.8. NIMIR _3.ERIZO_12.5.GC.3.733.EB.MPE.3.LAMB _3.4.BUF 2.6.

4 ELTCC-7 POLLMER 2.7.FAHAD 8-2.9. ARDI 1. TOPO 1419. ERIZO_9 .3. LIRON _1-1.4. FAHAD
4. FARAS 1

5 ELTCC-8 CMH&80.1212.CMH81A.1239.3.YOGUI 3.ERIZO 11.ONA 2.POSS 1-2.7.LIRON 2.5.DIS
B5. 3. SPHD. PVN. YOGUI_ 6.4. KER_3.6. BULL 10. MANATI 1
CMHS2. 1082.ZEBRA 31.7.LIRON_2.5.DIS BS. 3. SPHD. PVN.

6 ELTCC-9 YOGUI 6.4.KER 3.6.BULL 10.MANATI 1.8.LIRON 2.5.DIS
B5.3.SPHD.PVN.YOGUI 6.4.KER 3.6.BULL 10.MANATI 1
FD-693.2* FAHAD_ 4.POLLMER 4.3. POLLMER_2.1.4. FARAS. CMH&84. 4414.6.

7 ELTCC-10 | RHINO_3.BULL_1-1.5.CMH77. 1135. CMH77A. 1165.2 *YOGUI _1.3.IBEX.4.JLO 97.
CIVET
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ELTCC-12

LIRON 2.5.DIS B5. 3. SPHD. PVN. YOGUI_ 6.4. KER_3.6. BULL_ 10. MANATIL_1.7.
DAHBI_ 6.3. ARDI_ 1. TOPO 1419. ERIZO_9

ARDI_1. TOPO 1419. ERIZO_9.3. LIRON _1-1.4. FAHAD 4. FARAS 1.5. DAHBI3.

? ELTCC-15 | pAHAD-2-8%2. PTR. PND-T
10 | ELTCC-18 | HX87-244 HX87-255.3. T1502_ WG. MOLOC_ 4. RHINO 3. BULL 1-1
T ELTCC.19 | HX87-244.HX87-255.5 PRESTO.2*TESMO_1 MUSX 603.4.ARDI_1.TOPO
1419.ERIZO_9.3.SUSI 2
POPP1_2.TX93-57-7.7.LIRON_2.5.DIS
12| ELTCC-20 B5.3.SPHD.PVN.YOGUI 6.4 KER_3.6.BULL 10.MANATI 1
13 | ELTCC21 | TAHARA.TREAT.7.LIRON 2.5.DIS
) B5.3.SPHD.PVN.YOGUI 6.4 KER 3.6 BULL 10.MANATI 1
14 | ELTCC-22 | POLLMER 2.2.1*2.FARAS.CMH84.4414.4 DAHBI_6.3.ARDI_1.TOPO 1419.ERIZO 9
15 | ELTCC.24 | LIRON 2.5.DIS BS. 3. SPHD. PVN. YOGUI_6.4. KER_3.6. BULL_1 0. MANATL 1.7.
) RHINO_3.BULL_ 1-1.8. BAT* 2. BCN. CAAL. 3. ERIZO_7. BAGAL 2.FARAS 1
16 | ELTCC.25 | PRESTO.2* TESMO_ I. MUSX 603. 4. ARDI_ 1. TOPO 1419. ERIZO_9.3. SUSI_2.5.
) POPP1_1.6. BULL 10. MANATI_1*2. FARAS. CMH84. 4414
£
17 | BELTCC.28 | LIRON_2.5.DIS BS. 3. PHD. PVN. YOGUL_ 6.4. KER_3.6. BULL_ 10. MANATI_1*2.7.
TUKURU
LIRON_2.5.DIS B5. 3. SPHD. PVN. YOGUI_ 6. 4. KER_3. 6. BULL_10. MANATI 1%
18 ELTCC-29 2.7. TUKURU
LIRON_2.5.DIS B5. 3. SPHD. PVN. YOGUI_6.4. KER_3.6. BULL 10. MANATI 1*2.
19 | ELTCC-30 | S 1O TRY
20 ET-90-3 DAHBI_6/3/ARDI_1/TOPO 1419//ERIZO_9/4/SONNI_3
21 ET-90-4 BAT*2/BCN//CAAL/3/ERIZO_7/BAGAL_2//FARAS 1
99 ET-90.5 ARDI_1/TOPO 1419//ERIZO_9/3/LIRON_1-
1/4/FAHAD 4/FARAS 1/5/CT775.81/ARDI_1//ANOAS_1
3 ET-90-6 DAHBI_6/3/ARDI_1/TOPO 1419//ERIZO_9/5/804/BAT/3/MUSX/LYNX//STIER 12-
e 3/4/VARSA_3-1
24 ET-90.7 DAHBI_6/3/ARDI_1/TOPO 1419//ERIZO_9/4/NIMIR_1/HARE_265//ERIZO_9/5/RHINO
e IRS.1DL 3384/2*VICUNA 4
95 ET-90-8 POLLMER 2.2.1//FARAS/CMH84.4414/4/LAD 622.81/PORSAS_4-1/3/ARDI_1/TOPO
e 1419//ERIZO 9
26 ET-90-9 PRESTO//2*TESMO_1/MUSX 603/4/ARDI_1/TOPO
1419//ERIZO_9/3/SUSI_2/5/AR/SNP6//TARASCA 87 2/C,S10/3/PORSAS...
7 ET-90-10 PRESTO//2*TESMO_1/MUSX 603/4/ARDI_1/TOPO
e 1419//ERIZO_9/3/SUSI_2/5/AR/SNP6//TARASCA 87 2/C,S10/3/PORSAS...
2% ET.90.1] | DAHBI3/FAHAD 8-2*2//PTR/PND-T/7/LIRON_2/5/DIS
e B5/3/SPHD/PVN//YOGUI_6/4/KER_3/6/BULL_10/MANATI 1
29 ET-90-12 PRESTO//2*TESMO_1/MUSX 603/4/ARDI_1/TOPO
1419//ERIZO_9/3/SUSI_2/5/AR/SNP6//TARASCA 87 2/C,S10/3/PORSAS...
30 ET-90-13 AR/SNP6//TARASCA
e 87 3/C,S10/3/URON_5/TATU_1/4/POLLMER_4//2*ERIZO_10/BULL_1-1/5/POP_WG
31 ET.90.14 | CHEN/CENT.ELVON/7/LIRON_2/5/DIS
e B5/3/SPHD/PVN//YOGUI_6/4/KER_3/6/BULL_10/MANATI_1/8/PRESTO//2*TESMO...
3 ET-90-15 CMH73A.497/3*MEXI75//CENT.BRAZIL/5/ERIZO_12/2*NIMIR_3/3/Z9/ZEBRA
31//ASAD/4/FOCA_2-1/6/PRESTO//2*TESMO...
3 ET.90-16 | BW32-1/CENT.SARDEV/7/LIRON_2/5/DIS
e B5/3/SPHD/PVN//YOGUI_6/4/KER_3/6/BULL_10/MANATI_1/8/MERINO/ILO...
34 ET.90.17 | PAVON/CENT.SARDEV/6/CMH77A.1024/2*YOGUI_1//CIVET#2/3/JLO
e 97/CIVET/4/MANATI_1/5/ERIZO_11/YOGUI ...
35 ET-90-18 TURACO/CENT.SARDEV/7/LIRON_2/5/DIS
B5/3/SPHD/PVN//YOGUI_6/4/KER_3/6/BULL_10/MANATI_1/8/LIRON...
16 ET.90.19 | HX87-244/HX87-255/7/LIRON_2/5/DIS

B5/3/SPHD/PVN//YOGUI_6/4/KER_3/6/BULL_10/MANATI_1
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37 ET.90.20 | HX87-244/HX87-255/7/LIRON_2/5/DIS
e B5/3/SPHD/PVN//YOGUI_6/4/KER_3/6/BULL_10/MANATI 1
38 ET-85-11 | PRESTO//2*TESMO_1/MUSX 603/3/ARDI_1/TOPO 1419//ERIZO_9/4/MUSX/LYNX/
LIRON_2/5/DIS
39 ET-92-3 B5/3/SPHD/PVN//YOGUI_6/4/KER_3/6/BULL_10/MANATI_1/7/DAHBI_6/3/ARDI_1/TOPO
1419/ERIZO 9
LIRON_2/5/DIS
40 ET-92-4 B5/3/SPHD/PVN//YOGUI_6/4/KER_3/6/BULL_10/MANATI_1/7/DAHBI_6/3/ARDI_1/TOPO
1419//ERIZO 9
41 ET-92-5 HX87-244/HX87-255/7/LIRON_2/5/DIS
B5/3/SPHD/PVN//YOGUI_6/4/KER_3/6/BULL_10/MANATI 1
0 ET-92-6 BW32-1/CENT.SARDEV/7/LIRON_2/5/DIS
el B5/3/SPHD/PVN//YOGUI_6/4/KER_3/6/BULL_10/MANATI_1/8/MERINO/ILO//REH/3...
43 ET-92.7 BW32-1/CENT.SARDEV/7/LIRON_2/5/DIS
B5/3/SPHD/PVN//YOGUI_6/4/KER_3/6/BULL_10/MANATI_1/8/MERINO/JLO//REH/3...
44 ET-92-8 BW32-1/CENT.SARDEV/7/LIRON_2/5/DIS
B5/3/SPHD/PVN//YOGUI_6/4/KER_3/6/BULL_10/MANATI_1/8/MERINO/ILO//REH/3...
45 ET-92.9 LIRON_2/5/DIS B5/3/SPHD/PVN//YOGUI 6/4/KER_3/6/BULL_10/MANATI 1/7/83 TR 1-
e 11/3/150.83//2*TESMO_1/MUSX 603/4/150.83...
46 ET-92-10 LIRON_2/5/DIS B5/3/SPHD/PVN//YOGUI_6/4/KER_3/6/BULL_10/MANATI_1/7/83 TR 1-
11/3/150.83//2*TESMO_1/MUSX 603/4/150.83...
47 ET-92-12 HX87-244/HX87-255/7/LIRON_2/5/DIS
B5/3/SPHD/PVN//YOGUI_6/4/KER_3/6/BULL_10/MANATI 1
43 ET.0.13 | HX87-244/HX87-255/7/LIRON_2/5/DIS
e B5/3/SPHD/PVN//YOGUI_6/4/KER_3/6/BULL_10/MANATI 1
49 ET-92-14 POPP1_2/TAHARA/4/DAHBI_6/3/ARDI_1/TOPO 1419//ERIZO 9
50 ET-92-15 | POPP1_2/TAHARA/4/DAHBI_6/3/ARDI_1/TOPO 1419//ERIZO 9
51 ET-92-16 POLLMER 2.2.1*2//[FARAS/CMH84.4414/4/DAHBI_6/3/ARDI 1/TOPO 1419/ERIZO 9
5 ET-92-17 POLLMER 2.2.1//FARAS/CMH84.4414/5/PRESTO//2*TESMO_1/MUSX
e 603/4/ARDI_1/TOPO 1419//ERIZO_9/3/SUSI 2
53 ET-92-18 | POLLMER 2.2.1*2//FARAS/CMH84.4414/4/DAHBI_6/3/ARDI_1/TOPO 1419//ERIZO 9
54 ET-92-19 POLLMER 2.2.1*2//FARAS/CMH84.4414/4/DAHBI_6/3/ARDI 1/TOPO 1419/ERIZO 9
LIRON_2/5/DIS
55 ET-92-20 | B5/3/SPHD/PVN//YOGUI _6/4/KER_3/6/BULL_10/MANATI 1/7/RHINO 3/BULL _1-
1/8/BAT*2/BCN//CAAL/3/ERIZO_7/BAGAL 2//FARAS 1
56 Juanillo sl
57 Sanabad bl
58 Paj 3"

s mbon Sl Al rmen 5 s 5 e (S

Slae iy 5 (S5 pS o

OYWY Gaals 3) ad eslanal ¥ Jgder sladdsles 51 Ll Jlw aw s J':.ihaﬂ 333 Jeol slaosls ¢ fass opl s
(K))_?j._: sl 5170 olsanl (gl s slulial cob s o Adesls 18 S e bl e s a3 Jise
OV Gasla 3) A 4 S Jas s Y/l &l 3 sl gl LAL;..;”L»)'T S e bl e e

Sl sl ol Al 3550 Goas S5 bl

gw.vl__l_)b Lguyl_; wbus (WL S eslaul w.ll_LJ\j




VEOY 5l /Ryl 0500/ (ALS (655 550 55 alome

YA

35512 1 S5 Sl AL L ol en oS o pbyls w8 e mlie By desl 35505 4 b e Slelows - g

PP 4 el s s s ARSI

2 2 2
5 res+eg8 blk(env)+rg8 env env
: : Lan s S
5 res+eg8 blk(env) Msblk(env) N ‘-}} fb
2 2 2 .
5 418 +red MS G
res gnxenv gn
2 2 PR
MS s x 5
8 re:s—H.5 gnxenv gnxenv >0
82 Msreﬁ °VULA ‘53[1‘
res °
Slie sl ool
3 r (S5 LS sl
58 gn N Y IINEY
6 env Lo sl
s)ﬂﬁ o ge sled bk
MS 5 () sile 3L bl
res res
: L 5] L
MS, ey MS,)/ (envxgn) 8 bikgemy) e PR Sk
(Msgnxenv -MSies)/ 1 : L x ‘7‘-::}-'5 w;'k-l)\)
gnxenv
2 P
(Msgn-MSres)/ (rxenv) 5 o S5 bl
2 2 :
Jases 3L
d\/[Sblk(en\')_l\/[Sgnxeanr6 res)/ (I‘Xgl’l) d env " R
2 2 2 P T
& 4[58 /@axenv)]+H[d / env] 5 e b
en env gnxenv pn
38 h e Sy s
gn pn
2 e . - .
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Abstract

Considering the high-water demand of fodder crops such as corn and the possibility of replacing some of
these crops with triticale, with a lower water demand, the importance of studies on this crop has
increased. However, few studies have investigated the genetic characteristics of triticale and how its traits
are genetically associated with one another in different environmental conditions of Iran. Therefore, the
general goal of this study is to investigate suitable triticale lines under normal conditions and drought
stress using important grain yield and its components. Also, the technique of evaluating the Smith-Hazel
coefficient for considering the yield components as indirect selection index, which has not been used
practically in plant breeding sciences up to now, has been discussed and proposed. Accordingly, it would
be possible to utilize the contribution of yield components in grain yield apply them to screen superior
lines in the form of one single index. In this research two separate field experiments, normal irrigation
and drought stress conditions, were conducted in three cropping years from 2016 to 2018 in the research
station of Faculty of Agriculture, Shiraz University, with 56 genotypes and two cultivars of triticale. For
yield and yield components, heritability and genetic diversity were calculated, and then genetic
correlations between traits were measured using matrix calculations. Smith-Hazel selection index applied
based on yield-related traits in such a way that the traits with a higher positive effect on grain yield were
being utilized for screening aims. high heritability of yield and its component showed the possibility of
using them as selection criteria to screen elite genotypes. For indirect selection the path analysis was
carried out and calculated coefficient of the traits with higher impacts on yield containing number of days
to flowering and straw yield with negative impacts (indicating that increase in these traits leads to
reduction of grain yield) alongside flag leaf length and biomass yield with positive impacts (indicating
that increase in these traits leads to reduction of grain yield) in normal condition were used as economic
coefficients. It seems that under normal conditions, due to allocating resources to shoot growth causes a
negative effect on the Smith-hazel selection index for yield. In stressful condition, spike weight and seeds
and spikelet numbers per spike had a positive and significant effect on the selection index. According to
the results of the current study, the selection index based on multiple traits could be used for screening
elite genotypes in breeding programs instead of using separated experiment for considering different
traits.
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