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Comparison the qualitative and quantitative characteristics of open-pollinated and
hybrid short day onion cultivars in Khuzestan climatic conditions
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ABSTRACT

This research was conducted to compare the qualitative and quantitative characteristics of open-pollinated and hybrid
short day onion cultivars in Khuzestan climatic conditions. The experiment was done in randomized complete block
deign including 15 cultivars (10 hybrid and 5 open-pollinated) with four replications at Behbahan Agriculture
Research Station for two years (2016-18). Seeds were sown in nursery in early October and seedling transplanted in
early November. Bulbs were harvested when 50-80% of foliage top had fallen and collapse. Siroos cultivar (hybrid)
produced the highest yield. The decrease yield of Seba and SV 4043 (hybrid cultivars) as well as Texas Early White,
Texas Early Grano, and Sapidan (open-pollinated cultivars) were not significant as compared with Siroos. Group
comparison of the qualitative and quantitative characteristics in open-pollinated and hybrid cultivars was performed
using partitioning of treatment effects. The bolted plants were significantly higher in open —pollinated than hybrid
cultivars. But the differences of the other characteristic were not significant in open —pollinated and hybrid cultivars.
The price of open —pollinated seed, especially due to increase price of foreign exchange in recent years, is much less
than hybrid seed. In addition, seed of open pollinated cultivars could be produced by growers. Therefore, planting of
open pollinated cultivars namely Texas Early White, Texas Early Grano, and Sapidan are recommended for onion
production in Khuzestan province.

Keywords: Bolted plant, bulbing, partitioning of treatment effects, yield.
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Table 1. Soil physical and chemical properties of expriments sites of the qualitative and quantitative
characteristics of short day onion cultivars
Year Texture EC H Available P Auvailable K Organic
(ds m™) P (mg kg?) (mg kg carbon (%)
2016-17 Silty clay loam 21 7.3 3 140 0.40
2017-18 Silty clay loam 2.3 7.3 5 170 0.30
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Figure 1. Estimation bulbing date in White Grano, 7030 and Primavera onion cultivars. A) Bulbing date, B) Cumulative
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Table 2. Duration from planting to bulbing (days), bulbing date and day length in studied onion cultivars

First year (2016-17)

Second year (2017-18)

Cultivar - Duration from - Duration from
Bulbing date Day length planting to bulbing Bulbing date Day length planting to bulbing
Seba 12 March 11:52 160 27 February 11: 08 137
White Grano 22 March 12:11 170 16 March 11:59 165
Texas Early White 22 March 12:11 170 24 March 12:15 173
Imprateriz 9 March 11:46 157 19 March 12:04 160
Siroos 31 March 12:27 189 26 March 12:18 175
7030 21 March 12: 09 169 24 March 12:15 173
S. V. 4043 22 March 12:11 170 14 March 11:44 163
X.P.Red 22 March 12:11 170 22 March 12:15 180
Sweet Ajent 22 March 12:11 170 6 March 11:41 155
Savana Sweet 12 March 11:52 160 9 April 10: 56 130
Sapidan 22 March 12:11 170 12 March 11: 52 153
Contessa 26Februray 11:24 145 15 March 11:58 156
Golden | 30 March 12:26 178 12 March 11: 52 153
Texas Early grano 30 March 12:26 178 27 March 12: 27 176
Primavara 9 March 11:46 157 21 February 11:17 142
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Table 3. Means comparison effect of cultivar on seedlings stand percentage, leaf number and height, bolted plants
percentage, earliness (days from seed sowing to maturity) and yield of onion

Cultivar Seedlings Leaf Leaf height Bolted plants Earliness Yield
stand (%) number (cm) (%) (days) (tha)
Seba 93.88 a-d 9.53 bc 71.40 cd 0.11 efg 220.9 ef 92.08 a
White Grano 91.71cd 10.17 a 73.24 abc 187a 222.8 cde 81.18 cd
Texas Early White 96.31 abc 9.28 b-f 75.42a 03lc 220.3 efg 89.74 abc
Imprateriz 96.96 ab 8.94 df 68.88 cde 0.05 fg 226.5 hi 83.35 bed
Siroos 97.25a 9.65 abc 71.63 cd 0.21 de 219.1 fgh 95.49a
7030 94.90 a-d 9.73ab 66.89 ef 1.06b 2259ab 76.24 de
S. V. 4043 97.15a 9.48 bed 67.08 ef 0.00g 221.5 def 93.58 ab
X. P. Red 95.56 abc 9.10 c-f 66.82 ef 0.060 fg 225.5 abc 70.00 e
Sweet Ajent 95.29 a-d 9.40 b-e 67.84 def 0.11 ef 225.3 abc 83.82 bed
Savana Sweet 94.79 a-d 8.84 ef 65.04 f 0.08 fg 2155i 76.48 de
Sapidan 95.52 abc 9.61 abc 71.57 bed 111b 223.6 bed 85.10 a-d
Contessa 92.06 cd 9.67 abc 68.10 def 0.26 cd 224.1 bed 77.24 de
Golden | 91.75 cd 8.75f 68.30 def 0.10 fg 217.8 ghi 84.69 bed
Texas Early Grano 92.23 bed 9.75ab 75.13ab 0.00g 2276a 92.07 ab
Primavara 90.60 d 9.54 bc 68.99 de 0.00g 2156 83.14 bed
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Means followed by similar letters in each column are not significantly different at 5%probablity level.
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Table 4. Means comparison interaction effect of year and cultivar on seedlings stand percentage, leaf number and
height, bolted plants percentage and earliness (days from sowing seed to maturity) of onion

Year Cultivar Seedling stands (%) Leaf height (cm) Earliness (days)
Seba 98.75ab 70.20b-e 222.00 f-i
White Grano 87.92 fg 73.45 abc 224.50 b-f
Texas Early White 93.13 a-f 75.90 ab 223.00 d-h
Imprateriz 96.67 ab 67.20 d-g 218.00 i-I
Siroos 96.25 ab 73.25abc 222.00 f-i
7030 92.29 a-f 69.58 b-f 224.50 b-f
S. V. 4043 96.04 abc 70.15a-b 223.50 c-h

First X. P. Red 93.13 a-f 66.15efg 224.00 b-g
Sweet Ajent 94.58 a-f 69.98b-e 222.50 e-h
Savana Sweet 95.32 a-d 72.60a-d 217.50 j-m
Sapidan 92.29 a-f 65.53 efg 227.50 abc
Contessa 88.13efg 68.88 c-g 228.00 ab
Golden | 95.00a-¢ 57.00ab 222.00 f-i
Texas Early Grano 92.71 a-f 75.13ab 229.00 a
Primavara 96.46 ab 71.13 a-ede 218.00 i-1
Seba 89.00c-g 70.60a-d 219.80 g-k
White Grano 95.50a-d 73.03 abc 221.00 f+j
Texas Early White 99.50 a 75.93 ab 217.50 j-m
Imprateriz 97.25ab 75.57a-d 215.00 Imn
Siroos 98.25 ab 70.00b-e 216.30 k-n
7030 97.20 ab 64.00fg 227.30 abc
S. V. 4043 98.25 ab 64.00fg 219.50 h-k

Seconed  X.P.Red 98.00ab 63.67g 227.00 a-d
Sweet Ajent 96.00 abc 69.52b-f 228.00 ab
Savana Sweet 94.25 a-f 63.83g 213.50n
Sapidan 98.75 ab 70.53a-e 219.8 h-k
Contessa 96.00abc 70.67a-e 220.30 f-k
Golden | 88.50 d-g 67.73 c-g 213.50 mn
Texas Early Grano 91.75d-f 75.27ab 226.30 a-d
Primavara 84.75g 66.58efg 213.30n
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Means followed by similar letters in each column are not significantly different at 5%probablity level.
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Table 5. Results of analysis variance for group comparison of hybrid and open- pollinated of onion cultivars

Comparison df SS MS F
Seedlings stand percentage 1 4.19 4.19 0.24™
Leaf height 1 0.75 0.75 2,77
Leaf number 1 30.87 30.87 2.82"™
Bolted plants percentage 1 0.47 0.47 52.46"
Earliness 1 18.29 18.29 2.84"
Yield 1 11.68 11.68 0.27™
Mean bulb weight 1 12.24 12.24 0.045™
Bulb dry matter 1 0.19 0.19 0.445™
Bulb total soluble Solid 1 0.38 0.38 0.625"™

Aoy ) Jleisl mha jo ls pre g o g Dgldl S o 4y i g NS
ns, **: Not significant and significant at 1% of probability level, respectively.
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Table 6. Means group comparison of seedlings stand percentage, number and leaf height, bolted plants percentage,
earliness and yield in open-pollinated and hybrid of onion cultivars

Source Seedlings stand Leaf Leaf height Bolted plants Earliness Yield

(%) number (cm) percentage (days) (tha

Open-pollinated 93.57a 9.78a 72.09a 0.71a 223.68 84.91a
Hybrid 94.81a 9.30a 68.3%a 0.18b 220.35 83.96a

IO KR g [P E T S S P E PRGN E i WISV NE LR PYC Y TSN ¥ WY
Means followed by similar letters in each column are not significantly different at 5% of probablity level.
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Figure 2. Means comparison interaction effect of year and cultivar on bolting percentage of onion
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Figure 3. Means comparison interaction effect of year and cultivar on yield of onion
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Table 7. Means comparison effect of cultivar on bulb dry matter percentage, bulb total soluble solids content of onion

Cultivar Mean bulb weight (gr) Bulb dry matter (%) Bulb total soluble solid (%)
Seba 220.9 ef 7.59 def 6.80 cde
White Grano 222.8 cde 8.81ab 7.19 cd
Texas Early White 220.3 efg 7.29 e-f 7.16 cd
Imprateriz 216.5 hi 7.59 def 6.67 de
Siroos 219.1 fgh 7.78 de 7.41 bed
7030 225.9ab 9.36a 8.59a
S. V. 4043 221.5 edf 7.46 def 6.93 cd
X. P. Red 225.5 abc 8.64 bc 8.09 ab
Sweet Ajent 225.3 abc 6.42¢g 5.99 ef
Savana Sweet 2155i 6.87 fg 5.63f
Sapidan 223.6 bed 7.63 de 7.16cd
Contessa 224.1 bed 7.88 de 7.66 bc
Golden | 217.8 ghi 7.63 de 6.98 cd
Texas Early Grano 2276a 8.06 cd 7.52bcd
Primavara 2156 6.60 g 5.51f

Al ae 8 0 Jlezsl mdas 13 (g5l g Sglis g o 0 S pie Bg > L e Sl
Means followed by similar letters in each column are not significantly different at 5% of probablity level.
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Table 8. Means comparison effect of open-pollinated and hybrid cultivars on mean bulb weight, bulb dry matter
percentage and bulb total soluble solids content of onion

Source Mean bulb weight (gr) Bulb dry matter (%) Bulb total soluble solid (%)
Open-pollinated 188.86a 7.93a 7.34a
Hybrid 185.95a 7.5% 6.86a

Wl a0 B Jleial s 5o (gl g Sglis g o 0 S i B9y b o Sl
Means followed by similar letters in each column are not significantly different at 5% of probablity level.
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Table 9. Means comparison in interaction effect of year and cultivar on mean bulb weight, total soluble solids content and
bulb dry matter percentage of onion

Year Cultivar Mean bulb weight (gr) Total soluble solids (%) Bulb dry matter (%)
Seba 196.91 a-e 6.15 fg 7.29 g-k
White Grano 179.7657 c-j 6.23 fg 9.02 ab
Texas Early White 174.58 d-k 6.93 b-g 7.08 h-k
Imprateriz 165.32 f-k 6.52 c-g 7.03 h-k
Siroos 196.92 a-k 7.64 a-d 7.79 c-i
7030 161.160 h-k 8.66 a 8.86 bc
S. V. 4043 189.02 b-h 6.74 c-g 7.00 ijk

First X.P.Red 149.130 k 8.58a 8.78 bed
Sweet Ajent 173.27 e-k 5.63gh 6. 26 ki
Savana Sweet 156.63 ijk 4.85h 5.751
Sapidan 162.88 ijk 7.20 b-f 7.41 1+
Contessa 154.02 jk 7.48 a-f 7.70 d-i
Golden | 168.51 k 6.78 c-g 7.24 g-k
Texas Early Grano 177.84 c-j 7.45 a-f 7.85 c-i
Primavara 175.04 d-k. 4.78 h 5.74 |
Seba 207.57 ab 7.45 a-f 7.90 c-i
White Grano 190.36 b-g 8.15ab 8.60 b-e
Texas Early White 22219 a 7.40 a-f 7.50 e-j
Imprateriz 203.06 abc 6. 83 bcg 8.15 b-h
Siroos 220.87 a 7.18a 7.78 c-i
7030 182.57 b-i 8.53a 9.87a
S. V. 4043 223.63a 7.13 b-f 791 c-i

Seconed X.P.Red 164.37 f-k 7.60a 8.50 b-f
Sweet Ajent 201.96 a-d 6.35d-g 6.59 jkI
Savana Sweet 183.52 b-i 6.40 d-g 7.99 b-i
Sapidan 21887 a 7.12 b-f 7.84 c-i
Contessa 184.43 b-i 7.84 abc 8.06 b-i
Golden | 205.10 abc 7.18 b-f 8.02 b-i
Texas Early Grano 223.67 a 7.60 a-e 8.27 b-g
Primavara 191.47 b-f 6.25 efg 7.46 1)

W5 2,0 B Jleixl mdas 10 (50 sixe D9l gt ;2 10 S yiie By > b o Sl
Means followed by similar letters in each column are not significantly different at 5% of probablity level.
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