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The Yield Potential of the Open-pollinated Oil-type Sunflower Varieties
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ABSTRACTS

Growth characteristics, yields and yield components of twenty two open—pollinated varieties of
oil-type sunflower and two checks, which were ‘Pacific 55’ (commercial hybrid) and ‘Huntra’ (Thai open-
pollinated variety), were studied at two locations (Kamphaeng Saen, Nakhon Pathom province and Pak
Chong, Nakhon Ratchasima province) during two planting seasons, October 2006 to March 2007 and
October 2007 to March 2008. The experiments were conducted in RCB with four replications.
Combined analysis of variances of all environments revealed significant effects of varieties on all traits
relating to growth and yield characteristics. Significant effects of the varieties x environment interaction
were also observed on yield and its components, especially on seed yield per head and head diameter.
Varieties ‘K 593" and ‘Black Sayar’ had higher seed vyield per head and greater head diameter than
those of checks. In contrast, seed—oil contents (24.5 - 37 %) of all tested varieties excluding variety
‘Orizont’ were lower than that of check varieties (39.3 %). The seed weight per head significantly and
positively correlated with plant height, leaf number per plant, head diameter, seed number per head,
number of filled seed per head, 100 seed weight and oil content per head. But all traits were negatively
correlated with seed oil content. According to path coefficient analysis, the direct and indirect effects of
yield components on oil content per head and recommendation on selection for yield improvement were

also discussed.
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Table 1 Name List and origin of the 22 open-pollinated varieties of oil-type sunflower.

Origin Count Varietal name
Iran 7 Aftab, K 800, Tchernianka 66, Orizont, LGH-III-1, LGH-IV-1, 276
South Africa 2 Short Russian, Beacon
Argentina 4 Impira Inta, Pehuen, Camba, Riestra
Turkey 3 2770, 3241, K 1882
Pakistan 1 Black Sayar
Israel 1 K 1982
Irag 2 K949, K953
Zimbabwe 1 G.O.R. 104
Kenya 1 A-104
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Table 2 Combined analysis of variance of 4 environments (2 locations and 2 planting years) for growth characteristics, yield and yield components of 24

open- pollinated and check varieties of sunflower.

Days to" c 5 o)
Y © — 8 — ©
o} o @ - c = c 8
= o < © ko) = ® <
() = o © 35 3 0 = o =
Sources of Variation df =S = E 3 ? i 5 o =
Flowering Maturity @ o 5 ? 3 @ 2 = e
z ° T 0 - 3 3 3
& 2 T 2 2 2 e 3 & 5
Place (P) 1 - - 12932** 1238.4* 263.6 140346 615 2.3 5255.7 1124 61.80
Year (Y) 1(1) 17101 8333 23369 196 2581 759974* 26529 4.2 28284.3* 63563*  3,491.90*
PxY 1 - - 32752** 608.0**  229.4 192009 2907~ 21.4% 3124.9 20850* 1,145.40*
Replication with in 12 (6) 49.9 23.6 653 44.58 94.0 144899 449 3.2 2217.0 3257 178.90
Varieties (V) 23 (23) 140.8™ 303.0**  5042** 470.1*  37.4* 516447 225* 19.6** 2362.0**  3726** 204,70
PxV 23 - - 1288** 40.0** 14.9** 136316* 168* 3.8 692.0** 1558** 85.60**
Y xV 23 (23) 31.6** 133.2*  395* 25.3* 9.8 135553* 263** 2.0 696.0** 2055** 112.90*
PxYxV 23 - - 646> 15.5* 7.8 98053 264 2.0 597.0* 1743* 95.80**
Pooled Error 276 (138) 14.5 36.7 201 9.90 7.9 83957 102 14 325.0 520 28.50
Total 383 (191)
CV (%) - 6.8 6.1 8.1 8.3 13.8 20.8 22.2 13.7 27.0 11.60 2717

*, ** = Significant at p < 0.05 and p < 0.01 probability level, respectively.

" numbers in brackets refer to degree of freedom of 50% flowering and harvesting which were recorded from one location (Kamphaeng Saen) of two-year trials.
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(2 locations x 2 planting years).

Table 3 Means of growth characteristics, yield and yield components of 24 varieties of sunflowers grown in 4 environments

Varieties Days to Days to Plant No. of Head No. of No. of filled  100-seed  Seed weight Seed ol Qil content
50% maturity height leaves / diameter seed/ seeds / weight / head percent / head
flowering (cm) plant (cm) head head (9) (9) (%) (9)
Aftab 53 108 181.03 35.36 22.30 1,591.34 765.12 9.28 71.79 25.30 18.13
K 800 60 103 178.14 37.34 20.94 1,104.99 616.41 9.72 61.90 26.26 16.39
K 1982 59 104 162.75 34.74 19.52 1,304.51 708.18 8.82 65.26 28.01 18.31
K 949 58 110 188.64 40.84 23.88 1,761.77 915.11 8.83 80.09 26.65 21.34
K953 60 106 202.60 43.38 22.08 1,681.30 947.90 9.29 89.87 25.97 23.07
Black Sayar 57 106 192.71 44.55 22.49 1,477.49 885.12 10.01 89.48 2543 22.29
Tchernianka 66 49 89 128.88 30.19 18.58 1,222.01 653.11 7.85 51.55 33.47 16.82
Orizont 53 92 166.08 33.95 20.30 1,264.28 685.01 7.94 52.73 37.22 19.47
LGH-I11-1 59 116 193.09 48.88 20.63 1,334.05 756.62 9.87 75.34 28.76 21.66
LGH-IV-1 61 102 181.24 53.06 20.31 1,345.75 767.40 8.61 64.69 26.51 17.19
276 57 102 181.58 39.26 20.69 1,207.83 562.41 10.39 58.19 24.77 14.31
G.0O.R. 104 53 102 155.34 32.64 19.65 1,260.52 694.20 7.50 53.31 31.28 16.70
Short Russian 56 102 183.66 37.75 22.90 1,696.61 878.55 9.37 83.86 27.96 24.03
Beacon 50 111 153.16 31.15 18.08 1,232.93 798.07 6.90 56.49 30.14 17.12
Impira Inta 60 112 175.19 37.69 20.39 1,604.04 1,000.24 7.87 83.56 28.99 2414
Pehuen 60 103 172.61 38.26 19.40 1,464.93 797.91 7.49 60.97 30.69 18.56
A-104 61 99 182.29 37.05 21.69 1,541.02 779.59 9.70 76.55 25.26 19.44
Camba 61 107 187.60 37.49 18.34 1,219.81 751.53 6.82 53.70 31.80 17.46
Riestra 60 110 183.90 35.15 19.32 1,302.83 769.93 7.56 59.95 33.05 20.30
No.2770 52 90 166.36 33.61 19.51 1,368.35 710.63 7.62 55.68 24.50 14.54
No.3241 56 114 197.75 40.56 19.81 1,268.96 711.75 9.40 67.78 29.29 19.81
K1882 51 106 150.44 32.81 18.66 1,284.46 762.57 6.83 52.58 30.74 16.61
Pacific 55 (check 1) 54 94 147.76 38.10 20.94 1,558.81 864.69 7.66 66.87 37.26 24.72
Hantra (check 2) 47 87 177.33 33.93 19.14 1,391.65 758.63 9.38 68.98 41.31 29.11
Varietal mean 46 102.11 175.68 37.99 20.43 1,388.17 768.97 8.53 66.60 29.61 19.65
LSD (0.05) 3.76 5.99 9.87 2.19 1.95 201.67 119.48 0.76 12.55 3.41 3.72
CV (%) 6.79 6.06 8.12 8.32 13.75 20.76 22.22 13.72 27.02 11.60 2717
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Table 4 Correlation coefficients among traits of 24 varieties of sunflower grown in 4 environments (2 locations and 2 years).

100-

Plant Number Head No. filled Seed Qil
Day to No. seed / Seed-oll
Traits height of diameter seed / seed weight / content /
maturity head , percent

(cm.) leaves (cm.) head weight head head

Day to flowering 0.79** 0.56** 0.56** 0.26 0.14 0.22 017 0.30 -0.53** -0.04
(<0.001) (0.004) (0.005) (0.213) (0.508) (0.310) (0.440) (0.149) (0.008) (0.838)

Day to maturity 0.59** 0.51 0.20 0.16 0.33 0.07 0.33 -0.45* -0.04
(0.002) (0.119) (0.357) (0.459) (0.120) (0.757) (0.121) (0.027) (0.854)

Plant height 0.65** 0.53** 0.34 0.29 0.59** 0.63** -0.36 0.29
(0.001) (0.008) (0.109) (0.174) (0.002) (<0.001) (0.084) (0.176)

Number of leaves 0.45* 0.25 0.28 0.49* 0.53* -0.34 0.19
(0.029) (0.234) (0.188) (0.016) (0.008) (0.107) (0.388)

Head diameter 0.74 0.44* 0.64** 0.77* -0.41% 0.34
(0.340) (0.030) (0.001)  (<0.001) (0.045) (0.109)

No. seed / head 0.82 0.21 0.79** -0.17 0.58**
(0.729) (0.332) (<0.001) (0.430) (0.003)

No. filled seed/ head -0.09 0.747 -0.05 0.65™
(0.674)  (<0.001) (0.818) (0.001)

100-seed weight 0.59™ -0.35 0.24
(0.002) (0.099) (0.263)

Seed weight / head -0.32 0.65™
(0.134) (0.001)

Seed-oil percent 0.457
(0.026)

*, ** = Significant difference at 0.05 and 0.01 probability level, respectively, ns = non — significant difference

<

PPITEMIILUSLYLIBUL

’rv/g

2552 € UG 7

01



Ingnasi LA 17 7 81117 3 2552

Table 5 Path coefficients (diagonal), direct effects (upper diagonal) and indirect effects (lower
diagonal) of yield components on oil content per head of 22 sunflowers varieties and 2

checked varieties grown in 4 environments (2 locations x 2 planting years).

Head No. No. filled 100 seed  Seed weight Seed-oil

diameter seed/head seed/head weight /head percent
Head diameter -0.16 -0.12 -0.07 -0.11 -0.13 0.08
No. seed/head 0.10 0.14 0.12 0.03 0.11 -0.03
No. filled seed/head 0.09 0.11 0.14 -0.01 0.10 -0.01
100-seed weight 0.16 0.04 -0.02 0.21 0.13 -0.09
Seed weight /head 0.48 0.56 0.53 0.43 0.71 -0.26
Seed-oil percent -0.35 -0.15 -0.04 -0.31 -0.28 0.76
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Figure 1 Path diagram showing path coefficients, direct and indirect effects of yield

components on oil content/head of 24 open-pollinated sunflowers.



