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Evaluation of New Sunflower Hybrids for Second Cropping System in Temperate-
Cold Regions of Kermanshah Province in Iran
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Table 1. Meteirological information for Agricultural Research Station of Islamabad-e-Gharb (2010 and 2011)

(4o 33) g g3 (1S Sl 4z 3) Sl
Relative humidity (%) Temperature (°C)
o e PR i “l\f‘ TR
18:301 B 01 2re§8r lng6:30 Prefﬁi%ﬁon " e - Evilﬁﬁ)ﬁ?)ﬁon
2010
21 May- 20 June s 20 19 64 0.2 10.8 33.5 233 274.4
21 June- 20 July A 19 17 48 0.0 14.7 36.9 26.8 371.1
21 July- 20 Aug. o 16 15 41 0.1 16.7 37.4 27.9 376.2
21 Aug-20Sep. st 20 16 47 0.0 13.4 35.4 25.1 331.4
21 Sep.- 20 Oct. A 30 23 59 0.0 9.9 29.5 19.3 197.6
2011
21 May- 20 June s 25 21 70 0.0 10.5 31.5 215 2414
21 June- 20 July A 17 16 45 0.3 15.2 36.6 26.5 366.1
21 July- 20 Aug. s 16 15 42 0.0 16.3 37.7 27.4 415.0
21 Aug.-20 Sep.  ssAas 17 15 43 0.0 12.1 33.1 229 288.2
21 Sep.- 20 Oct. A 24 19 57 0.3 6.5 26.8 16.7 177.0
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Table 2. Combined analysis of variance for agronomic traits, seed yield and oil yield of sunflower hybrids in different planting date

MS Sl Sle
) G Sy sl G Sy sl gLl b ks 4l 3 Skes 359 NI Sy 3 Shes
@1l sl S LS $ls ,ljm §1s S, &l
PP
df Days to Days to Plant Head Seed yield 1000 seed Seed oil Seed oil
full physiological ~ height  diameter weight content yield
S.0.V. Sl ks e flowering maturity
Year (Y) | 2.90™ 2.10™ 1893.3™ 5.6" 45043.7™ 42597 63297  881656.0"
Replication/Y Ju IS g 6.70 27.70 593.0 0.3 295550.0 10.4 8.9 39082.0
Planting Date (PD) L S ) 4.00™ 188.60°" 253287 2277 4453771.07 55397  173.8"  1486510.0”
PDxY J X s =6 9 13.60™ 2.30™ 773.1™ 3.8™ 628815.0%  26.8" 58.1° 200125.0°
Error a il g 3.50 10.00 157.7 1.1 151155.0 12.4 4.0 26897.0
Hybrid (H) Ler 2 94.00™ 370.50" 347.3" 0.9" 1089336.0"  657.3" 4.2 182484.0°
H x PD CAE X s g 10.10” 17.40° 290.4" 1.6™ 130968.0™  16.9™ 12.1™ 38917.0™
HxY JuXdas 2 65.30" 112.70 95.8"™ 9.9” 1976976.0"  26.4™ 21.1™ 284529.0”
PD xY X a8 =6 4 1.70™ 4.70™ 61.9™ 2.0™ 289364.0™  17.1™ 10.8™ 92636.0"
Error b colbs 26 1.20 4.50 65.6 0.8 118262.0 15.7 6.9 21003.0
C.V. (%) Ol g > Ao 5 1.88 2.14 49 5.4 9.2 7.1 6.9 10.2

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

ns: Not- significant
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Table 3. Mean of agronomic traits, seed yield and oil yield for different planting dates,

sunflower hybrids and their interaction

G 5y sl G 5, sl gl b s 4l 5> Slas B3 Lo ys ooy 3 SNes
JelS” 2l W oS Gl 5305 48) s lm Gls e, 5SS <l
S5 s 5 (o W) (LS (("'Jf) OeSa s
Days to Days to Plant Head Seed 1000 Seed oil Seed oil
full physiological height diameter yield seed content yield
flowering maturity (cm) (cm) (kg ha™) weight (g) (%) (kg ha™)
Planting Date  culs™ & 56
June 10 (D1) 58.4 102.0 153.2 15.1 4199.0 61.5 39.9 1671.0
June 26 (D2) 58.3 99.0 175.7 17.4 3870.0 55.9 39.6 1538.0
July 11 (D3) 57.7 95.0 168.2 16.6 3118.0 49.7 339 1066.0
LSD (P<0.05) 1.5 2.6 10.2 0.8 317.0 29 1.6 133.8
LSD (P<0.01) 2.3 3.9 15.5 1.3 480.0 43 2.5 202.7
Hybrid oy
AZARGOL (H1) 60.8 104.0 170.0 16.5 3459.0 62.0 38.1 1322.0
SHF-81-90 (H2) 56.6 97.0 161.0 16.1 3788.0 54.0 373 1429.0
FARROKH (H3) 57.0 95.0 166.0 16.4 3940.0 50.9 38.1 1523.0
LSD (P<0.05) 0.7 1.4 5.5 0.6 235.6 2.7 1.7 99.3
LSD (P<0.01) 1.0 1.9 7.5 0.8 318.5 3.7 2.8 134.2
Planting date x Hybrid = oy yud x clls” & 56

H1 62.5 108.8 155.8 15.4 4023.0 67.0 41.8 1668.0
D1 H2 56.6 96.3 151.7 14.8 4210.0 61.5 38.6 1623.0
H3 56.3 100.3 152.2 15.2 4363.0 56.1 39.5 1722.0
=8 61.0 103.7 186.5 17.4 3422.0 64.2 40.0 1353.0
D2 H2 56.5 96.3 172.0 16.7 3955.0 53.1 393 1572.0
H3 57.5 98.2 168.6 18.0 4233.0 50.6 39.6 1689.0
HI 58.8 99.0 168.3 16.8 2931.0 56.4 32.6 946.0
D3 H2 56.8 92.8 160.4 16.8 3199.0 46.7 339 1091.0
H3 57.3 92.8 175.9 16.1 3225 46.1 353 1160.0
LSD (P<0.05) 1.3 2.5 9.6 1.1 408.2 4.7 3.1 172.0
LSD (P<0.01) 1.8 3.4 13.0 1.4 551.8 6.4 4.2 232.5
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Table 4. Combined analysis of variance for growing degree days to different phenological stages of sunflower hybrids in different planting

dates
MS Sl (S
e ol gle ke A3 e A s oS a8 AU oLl S )
sl S
df Star shape Budding Beginning of  Full flowering End of Physiological

S.0.V. el flowering flowering maturity
Year (Y) Ju 347.6™ 71.0™ 14.8™ 325.9™ 145.0™ 3576.2™
Replication/Y JLS 4 3271.9 2004.3 191.8 637.6 3282.1 439442
Planting Date (PD) CAS ELE 2 10967.6™ 4293.8" 4707.8" 5945.5™ 6106.2™ 31054.8"
PD x Y JuX sl mt 2 306.5™ 25.9™ 18.8™ 732.6™ 358.1™ 226.6™
Error a sl 6 1576.9 1761.6 1669.6 1968.0 1927.3 3120.5
Hybrid (H) TR ) 86981.3" 64809.4™ 47023.0" 58902.6" 70350.17" 68509.8™
H x PD CAS X e 4 888.2"™ 1774.3" 1757.0" 5286.1" 2124.3° 3721.8"
HxY JuXw,e 2 1395.2™ 66.9™ 18.8™ 439.1™ 261.4™ 265.7"
PD xHxY Xy e X B8 06 4 1304.7™ 25.9™ 18.8™ 629.6™ 265.5™ 28.2™
Error b culks 26 873.9 792.2 366.5 1133.7 1421.9 1600.8
C.V. (%) S i 2 L) 4.5 3.5 2.1 3.4 3.3 25

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

ns: Not- significant

VARRYAN N T 53 s e o 5w

BIEWREVRSN (N

Yo



33 S8 01 KlST e slacs a5l

FuaaB 53 013 KT glaky yon (S50 5% Calisne Jorl o 6l by S35 455 :S0ke =0 Ui
6T blize 51 5 Cakies glaci

Table 5. Growing degree days for different phenological stages of sunflower hybrids in
different planting dates and their interaction

OLs glo ke A s 6”'“? gar b um\l? gulf oL ;.L:.w)
S
Star shape  Budding  Beginning Full End of Physiological
of flowering  flowering maturity
flowering
Planting Date b5 & 56
June 10 (D1) 640.5 799.0 927.6 998.8 1170.5 1622.4
June 26 (D2) 676.0 805.3 948.9 1001.0 1159.7 1597.2
July 11 (D3) 628.6 775.9 917.1 968.5 1134.6 1541.2
LSD (P<0.05) 25.1 7.3 6.2 38.8 27.2 21.6
LSD (P<0.01) 57.9 16.8 14.4 89.5 62.6 49.8
Hybrid N g
AZARGOL (H1)  717.2 854.2 983.3 1049.6 1220.6 1654.8
SHF-81-90 (H2)  649.7 791.7 929.1 982.9 1148.2 1571.7
FARROKH (H3) 5782 734.3 881.1 935.7 1096.1 1534.3
LSD (P<0.05) 53.6 11.7 6.2 30.1 23.2 234
LSD (P<0.01) 123.6 27.1 14.4 69.3 53.5 53.9
Planting date x Hybrid = oy s x culls” & 56
Hl 721.0 864.9 984.0 1095.5 1258.0 1702.8
D1 H2 635.5 807.4 934.0 984.0 1158.1 1581.2
H3 565.1 724.7 864.9 916.8 1095.5 1583.3
Hl 747.3 867.0 1011.0 1048.6 1206.5 1655.7
D2 H2 671.7 784.4 927.2 990.3 1155.5 1581.2
H3 609.2 764.4 908.4 964.2 1117.1 1554.6
HI 683.5 830.8 954.9 1004.8 1197.1 1606.0
D3 H2 641.8 783.2 926.3 974.4 1131.1 1552.7
H3 560.5 713.7 870.2 926.3 1075.7 1465.0
LSD (P<0.05) 83.6 18.7 35.1 57.3 57.3 37.2
LSD (P<0.01) 135.6 30.7 57.6 94.2 94.2 61.2
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