Iranian Journal of Field Crop Science el el bls
Vol 49, No 4, Winter 2019 (161-173) Ol OB ‘°"J'°
DOI: 10.22059/ijfcs.2018.248607.654426 OFVVY () ITAY liney oF 8,Lel £ 550

(Setaria italica L.) . abgspd 03, (sduam! Sl pY ddgle & Ko (Sl (wyy

L W Slblb e wws S o3 plig 6 plo Lo ple (el uls LT pai 6587 e (paio e ' glas o)
" Ulge (g0 Moo gy g
Opl g S 852908 mas 5 sl clikos Obojle ki 5 g 4 5 Ol Sl anss N+ 54
(503U s 5 sl (Sliked Dol g s DLl B anb e 5 ($555LES Bael 5 Slikos S e (B 5 15 Sl i ¥
Ol pl ei o
1) ol 85081 a5 5 isel (Dlidod Blojlu D5k ab mlie 5 G505l sl 5 Slake S e (Bl 5 5 Sl S
IRl OB S (5353l a5 5 Aol (i Dlojl DbdS b lie 5 (535008 sl 5 Do S e (Bl s () Dl Sy 0
@95 9 sl (Dlados bl O anb mbe 5 ($350W8 sl 5 Sl S Gd 5 g 4 5 POl Slikes iy skl f
Ol nl cgmelyy c509LS
($503WES gas 5 sl (Dl DLl oy anb mbe 5 (5505l B3 el 5 Sl S e Gl 5 g e 5 POl Slides i Ll Y
Olpl 3
37 3 sl (Dlikos DLl Dl g b e 5 (5350088 sl 5 SladeS S d 5 U 4 5 Ol Sl sy skl A
Ol 2l pl eg555US
QPN 2y )b = 887V /00 1l s o)
oS>

@3 ey kS S) adie il s (Aald Olgie w4 Olaly o35 5 ddr 55 ) (Aluops D30l GBS S (Alasps O30 oIl (o s sk 4
oy SAR) w3y Dlie sl S e 48 e_\:ﬁ Ldd S S Gl s (ol S glaS G C}b B s 5 Jl g b (e 5 ol
o 5 85 bl OISl Lol S48 sl DL (4ils 3 Ses 5 S digle s Shas (5 g s Ses ktw)‘ (PN g, slaw (S sluss
G 50, sl (S slin Slie 4 (Slie oIS lp g5 el Sl Ljls RS b (ssls e DN ho 3 S ezl mhie 53 5 Slie IS 6l
byl JS ofibe g dals 00 5 YL (o) 5 Shas ol Gh gy ma Bewiss ool 3 g Jlo s golel Blwd 5l s, A
(e ) At sla By @ pbl oL s 0 JS ol 51 7eS (G5 5 G3 s 55 0 e U, s 5 Shas oKl 5 55 LUSe 3 o VIV
38 g edhe (G5 g & o O (AMMI 2y 5 o535 6552 i ol peh o IS 5 (55 il Koy VIS8T D g £ 255
ey 5 P G55 s oAl bl g3 & sl Ol 5 hes 5 ol il glao,lel o (Soer s ol o5 5 Shes gl YL
Skl seesbl ks Vb s Shas b Il lacsi s Obier G Gy s Gboll 5 Lop e s Shas b e (SKamer gl «(S1) i 55
355 Pl sl 53 SRS L bae,bl opl Kl OUl 5 Ka g Ky Soles Sy VI SST 9 WS 58 (551 bty (g £y 51 Bl
Vj) S Ulge 4 Ll o 959 5,05 5 haow 4S5 065 oIl 5TV s Shes o dle G5 G 854S ol Ol u.ia_bsji o @L’J P J‘{b 4.4l
D e oyl 3 A

A gle s Shos Bll o35 (ol 4 (plases 0501 (ST (SveSlg

Forage yield stability of foxtail millet (Setaria italica L.) promising lines

Reza Ataei'”, Ali Moghaddam?, Ali Azari- Nasrabad®, Khalil Chabok®, Alireza Saberi®, BehnammZandG, Sayyed Ali

Tabatabaee’, Khaled Miri®, Vahid rahjoo®’, Mohammad Razmi- Charmkhoran
1, 2,9 and 10. Seed and Plant Improvement Institute (SPI I;, Agricultural Research, Education & Extension Organization
(AREEO), Karaj, Iran.
3. Horticulture Crops Research Department, South Khorasan Agricultural and Natural Resources Research and Education
Center, Agricultural Research, Education & Extension Organization (AREEO), Birjand, Iran.
4. Horticulture Crops Research Department, Mazandaran Agricultural and Natural Resources Research and Education
Center, Agricultural Research, Education & Extension Organization (AREEO), Sari, Iran.
5. Horticulture Crops Research Department, Golestan Agricultural and Natural Resources Research and Education Center,
Agricultural Research, Education & Extension Organization (AREEO), Gorgan, Iran.
6. Seed and Plant Improvement Research Department, Tehran Agricultural and Natural Resources Research and Education
Center, Agricultural Research, Education & Extension Organization (AREEO), Varamin, Iran.
7. Seed and Plant Improvement Research Department, Yazd Agricultural and Natural Resources Research and Education
Center, Agricultural Research, Education & Extension Organization (AREEO), Yazd, Iran.

8. Seed and Plant Improvement Research Department, Baluchestan Agricultural and Natural Resources Research and
Education Center, Agricultural Research, Education & Extension Organization (AREEO), Iranshahr, Iran.
(Received: December 26, 2017 - Accepted: ebruary 10, 2018)

ABSTRACT
In order to stablity analysis of foxtail millet, six foxtail millet genotypes (five new genotyps and Bastan as control) were
cultivated in six locations (Karaj, Gonbad, Varamin, Yazd, Sari and Birjand) across two years in a randomized complete block
design with four replications. Results of combined analysis for studied traits (number of tillers, number of leaves, days to
flowering, height, fresh forage yield, dry forage yield and seed yield) showed that the environment main effect and intraction
effect between genotypes and environments were significant at 1% probability level for all studied traits and ﬂenotypes. Main
effects on all traits excec!Jt number of leaves, days to flowering and height were significantley different. All of the studied
genotypes except G4, had higher forage yield than Bastan (control). The total mean ¥ield of fresh forage was 24.76 t/ha and the
average of all cultivars except G3 and G5, was lower than total mean. The results of the stability analysis by differnrt methods
(ranking, regression, Wricke oekovalenz, Shukla stability variance, CV, superiority index and AMMI stability value) showed
that G5 had high yield and was the most stable genotype in the studied environments. Spearman’s rank correlation between
forage yield and stabilty parameters showed strong negative correlation between fora?e yield and superiority index (Pi) and
ranking (Si). These results indicated that using Pi and S1 for simultanious selection of stable and high yielding foxtail millet
genotypes would be efficent. Rregression deviation, Wricke's ecovalence and Shukla stability variance are equivalent in
ranking genotypes for stability and could be substituted with each other in breeding programs. In conclusion, the results

showed that G5 had high yield and good stability to all environments and could be introduced as a new cultivar.
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Table 1- Investigated genotypes in the study.

No. Name Code
1 Kfm/93-3 Gl
2 Kfm/ 93-7 G2
3 Kfm/ 93-10 G3
4 Kfm/93-14 G4
5 Kfm/93-17 G5
6 Bastan (Control) G6
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Table 2- Characteristics of experimental sites.

Environment Average Temperature Average
Locations Years Latitude  Longitude  Altitude ge ‘emp Rainfall
Code )
(mm)
Gonbad-e- 1394 E1l o nn- o nar
Kavous 1395 E2 37°20°N  55°25'E 38 17.8 363
. 1394 E3 o 1o o nn-
Karaj 1395 E4 3548 N 51°00"E 13125 14.2 256
. 1394 E5 o o apr
Varamin 1395 E6 35°32'N  51°46'E 924 16.9 156
1394 E7 o nr o NN’
Yazd 1395 E8 32°00°'N  55°00'E 1216 18.9 55
. 1394 E9 o hn- o an:
Sari 1395 E10 36°00° N 53740 43 16.7 690
L 1394 E1l ocn” o 1nr
Birjand 1395 E12 32°53'N 59° 13" E 1462 17 129
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Table 3- Combined analysis of the studied traits based on six locations and two years.

MS
Till L D Heigh Fresh f Dry f Seed
SOV of iller eaves ays to eight resh forage ory forage yield
No. No. flowering (cm) yield (t/ha) yield (t/ha) (t/ha)
Environments 11 15913* 1695  537.787*  6450.86" 1532.08" 159.944° 19.951°
Replications within 56 (505 (639 23.481 118.174 11.711 1938 0.197
environment
Genotypes 5 30801 2.664™  337.205™  1188.494"™ 307.77% 28.832* 1.221°
Genotypes x 55 4003 2824  157.183"  527.468" 35.789" 3.160° 0.323"
Environment
Error 180 0206  0.360 11.154 56.621 6.486 0.839 0.126
Variance companent by 2905  42.09 30.95 58.86 76.38 76.55 80.06
environment (%)
Variance component by 2556 3.0 8.82 4.92 6.97 6.27 222
genotypes (%)
Variance component by
interaction (%) 3736 35.06 45.23 24.06 8.92 7.56 6.48
cV 0.10 0.06 0.05 0.07 0.10 0.13 0.14
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Ns, ™ and ": non-significant, significant at 1% and 5% probability levels, respectively.
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Table 4- Means comparison and ranking of studied genotypes at different environments.

Gl G2 G3 G4 G5 G6 (control) Means Rank
E1l 17.58 27.92 22.83 22.46 28.21 28.21 24.53° 8
E2 22.72 23.65 23.57 13.00 22.17 19.59 20.78° 10
E3 35.85 29.40 42.70 29.23 38.70 32.18 34.68° 1
E4 30.08 29.08 36.40 30.05 41.88 33.10 33.43%* 2
E5 32.67 30.77 30.14 30.88 36.78 30.43 31.94° 3
E6 28.67 28.67 27.36 27.60 34.59 31.23 29.69° 4
E7 27.40 26.73 23.22 22.80 33.60 22.65 26.07° 5
E8 27.94 24.54 19.79 21.84 27.72 22.25 24.01° 9
E9 25.55 24.38 26.05 27.75 29.20 22.48 25.90" 6
E10 23.96 20.83 31.36 25.21 31.13 22.61 25.85¢ 7
E11 8.38 6.75 10.00 7.25 10.45 6.83 8.289 12
E12 10.30 10.02 14.22 10.63 18.60 7.63 11.90° 11
Means 24.26" 23.56" 25.64° 22.39° 29.42° 23.26" 24.75
Rank 3 4 2 6 1 5
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Means with the same letter(s) in the same columns are not significantly different.*
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Table 5- The results of parameters stability of the studied genotypes.
Gl G2 G3 G4 G5 G6
GY 24.26 23.56 25.64 22.39 29.42 23.26
S, 3.33 4.16 3.25 433 1.50 441
S, 1.69 2.51 3.69 1.69 0.82 2.08
bi 0.988 0.897 1.025 0.946 1.086 1.058
s, 8.66 7.82 14.74 6.42 4.30 5.42
W, 86.79 85.85 147.85 66.30 48.26 56.65
& 9.60 9.47 17.93 6.81 435 5.49
CVi 34.80 32.72 35.93 35.34 30.47 37.96
P; 44 58 30 68 2 56
AS 2.77 3.79 5.50 1.05 0.94 221
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Table 6- Spearman correlation between different stability parameters.
GY Sy Sz bi Wi o’ CVi Pi ASV

GY 1

S -0.94** 1

Sz -0.11 0.20 1

bi 0.54 -0.37 -0.34 1

s, 0.08 -0.14 0.66 -0.48 1

W, 0.08 -0.14 0.66 -0.48 1** 1

o’ 0.08 -0.14 0.66 -0.48 1x* 1x* 1

CV; -0.48 0.60 0.52 0.08 0.25 0.25 0.25 1

Pi -0.94** 0.82 0.17 -0.77 0.02 0.02 0.02 0.25 1
ASV 0.08 -0.02 0.90** 0.42 0.88** 0.88** 0.88** 0.31 0.02 1
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