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Introduction

Onion stands as one of the primary and extensively consumed vegetables at global scale, with numerous
genotypes, both native and imported, being cultivated in the country annually. The southern provinces of the
country have allocated about 50 percent of the cultivated area to onion cultivation. Therefore, selecting superior
genotypes compatible with southern regions is essential to achieve maximum yield .Considering the long history
of onion cultivation as one of the native plants of our country, there is a lot of genetic diversity in this plant.
However, to date, inadequate breeding programs have been conducted to develop new, high-yield varieties in our
country, leading most farmers to rely on local cultivars for cultivation. Therefore, it is necessary to design
targeted breeding programs to produce new varieties superior in yield potential, flavor, aroma, resistance to pests
and diseases, and other characteristics. In this regard, collecting diverse onion germplasm and evaluating genetic
diversity in it is one of the basic steps for designing targeted breeding. The main purpose of this project is to
evaluate genetic diversity in yellow and white onion cultivars in terms of morphological traits and selecting
superior genotypes. The results of this project are a necessary prerequisite for long-term plans for the production
of new varieties of onions.

Materials and Methods

The research was carried out in the Faryab region, situated in the southern part of Kerman province. We
assessed four commercial yellow onion hybrids- Rio Bravo, Soberana, Eiden, and Ascro Goldeneye -and four
commercial white onion hybrids-Minerva, Cirrus, Macran, and 4043-using a 4x4 Latin square design during the
2022 growing season. Various observable traits, such as days to bulbing, days to maturity, onion bulb diameter,
plant height and leaf length, fresh and dry plant weight, number of edible layers, fusarium infection percentage,
and average tuber yield were recorded. To analyze the data, we used descriptive statistics to show the maximum,
minimum, and average values of the traits, along with variance analysis, correlation analysis, and mean
comparisons.

Results and Discussion
The analysis of variance revealed significant variations across the measured traits. Within the yellow onion
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genotypes, Rio Bravo displayed the shortest maturity cycle, averaging 113 days to maturity, while Aiden
exhibited the longest maturity duration with an average of 141 days. The Sobrana cultivar consistently
outperformed other varieties across all investigated traits and was introduced as the best yellow onion cultivar.
Bulb yield displayed strong and positive correlations with bulb diameter, bulb length, plant height, leaf length,
number of edible layers, and both fresh and dry plant weight. However, the correlation between days to maturity
and bulb yield was low, suggesting that the duration from planting to maturity did not affect the enhancement of
bulb yield in yellow onions. The findings indicated that in contrast to yellow onion cultivars, white onion
cultivars exhibited a longer average duration to bulb formation and maturity, alongside a lower bulb yield.
Among the white onion genotypes, Minerva displayed the earliest maturity, while Cirrus was observed as the
longest maturing genotype. Cirrus cultivar exhibited the highest average bulb diameter, bulb length, plant fresh
weight, plant dry weight, leaf length, and bulb yield. Conversely, the Macran genotype displayed the lowest
mean values for bulb diameter, bulb length, plant fresh weight, plant dry weight, and bulb yield. Additionally, a
significant and strong positive relationship was observed among bulb diameter, bulb length, plant fresh weight,
and plant dry weight. Typically, onion quality is often assessed based on bulb diameter, where larger bulb
diameters tend to correspond with higher bulb yields. Evidently, both in yellow and white onion cultivars, those
with higher yields also demonstrated larger bulb diameters.

Conclusion

In the southern regions of Kerman province, the early maturity of onions is very important. Among the
yellow onion genotypes, Rio Bravo was the earliest variety. The Soberana cultivar had a higher bulb yield
compared to Rio Bravo, but it matured approximately twenty days later than Rio Bravo. Among the white
varieties, Minerva was also the earliest maturing variety. However, the Cirrus cultivar had a higher bulb yield
compared to Minerva. Yet, in comparison to Minerva, it was both later to mature and more susceptible to
fusarium. The selection of onion varieties can significantly depend on the specific conditions of the region and
the needs of the farmers. If timing and fusarium sensitivity are crucial factors for farmers, Minerva and Rio
Bravo, with lower susceptibility to fusarium, might be suitable options. However, if bulb yield and product
quality hold greater importance for farmers, Soberana among yellow onions and Cirrus among white onions are
recommended. Additionally, considering breeding goals, these varieties can be utilized in onion breeding
programs according to breeding objectives.
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Table 1- Basic information of onion cultivars used inthe experiment

5 SN W 1 SO S 329 e y9ui5
Cultivar Bulb color Keycharacteristics Country oforigin
9lr92s 0295 90655 g, Lln
Rio Bravo Short day and early maturity Netherland
Ul ysge 02295 9 0655 g, o sl sl
Soberana 55 Short day and early maturity South Africa
‘ol Yellow ~ 155 50l
Eiden United States
sl NS g Sl 25 4 polie 5 g9 )395 0bisS j, S5 5ol
Ascro Goldeneye Short day, early maturity and resistant to flowering United States
Ty 02295 9 033by 0bgS 5o, SEY
Minerva Short day, high-yielding and early maturity Netherland
ooy pl ook 5 0UsS 59, 1S5 5]
Cirrus Sads Short day and middle maturity United States
oY White pouslish & plie 5 yobe wbsS o) (S50l
4043 Short day, middle maturity and resistant to Fusarium  United States
oS _ e kil
Macran South Africa
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Figure 1- Box plot and descriptive statistics including mean, maximum (number at the top of the box) and minimum (number
at the bottom of the box) for the examined traits in yellow onion cultivars
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X1: Days to bulbing, X2: Days to maturity, X3: Bulb diameter (cm), X4: Bulb length (cm), X5: Plant height (cm), X6: Number of
edible layers, X7: Plant fresh weight (g), X8: Plant dry weight (g), X9: Leaf length (cm), X10: Bulb yield (g)
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Table 2- ANOVA results for phenotypic and yield traits of four yellow onion cultivars

w5 gle  (olilar, Shote e
5.0V df Mean squares
O X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
Ij” 3 283  275™ 005" 006"  406™  106™ 248"  608™ 15.56" 1.68"™
ow
c;i:] ) 3 416™  1208™  0.03™ 004™  056™ 122"  2416™  3.75™ 520" 2.1
T):‘;t 3 70.83" 665757 543 565" 15572  20.39"  20273"  8808.91% 21939  9055.64™
E”r‘;r 6 5.75 433 005 004 10.06 031 115 491 414 127
"'é‘\;“ (;/‘)’9 3.37 157 279 257 468 31 137 142 3.96 072
0

P Gre pie 9o )d B o yd ) Jlein] pdaw )3 3 dxe ey 1 NSy #

ieske

Wy Suid g (XA Wigy 5 (38 IXVe 50y slaayY slaws IXF iy el 1XO 0ss Jobo IXF i Jad XY iy B gy olaws IXY  23F 5wl 5y sl 1XN
03é 5 Slas 1XV e oSy Jobo 1XQ
= == and ns: significant at 1% and 5% of probability levels and non-significant, respectively.

X1: Days to bulbing, X2: Days to maturity, X3: Bulb diameter, X4: Bulb length, X5: Plant height, X6: Number of edible layers, X7:
Plant fresh weight, X8: Plant dry weight, X9: Leaf length, X10: Bulb yield
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Table 3- The phenotypic and yield traits forfour yellow onion cultivars

JREK

] X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
Cultivars
—
93 67.75 113.25¢ 8.78 7.9° 68.75 g 201° 152,25 57.75 152.47b
Rio Bravo
e
= 74.25 137° 8.95° 9.7 77 9 317° 221.25 56.25 222.9°
Soberana
o1
ok 752 141.5° 6.4° 7.02¢ 60.33° 6¢ 159¢ 111.25¢ 415° 112.9¢
Eiden
ol oSS 67° 137.75b 7.87° 7.37° 65.33% 7° 222¢ 137.75¢ 49.75 134.87¢

Ascro Goldeneye
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X1: Days to bulbing, X2: Days to maturity, X3: Bulb diameter (cm), X4: Bulb length (cm), X5: Plant height (cm), X6: Number of
edible layers, X7: Plant fresh weight (g), X8: Plant dry weight (g), X9: Leaf length (cm), X10: Bulb yield (g)
Values with at least one commonletter have no statistically significant difference based on Duncan’s multiple range test (p<0.05).

- © - W = - o = e
= =2 2 = = =2 = =2 2 =
9.

X1 1.00 0.87 0.91 0.93 0.88 0.78 -0.94
0.8
X2 1.00 0.57 0.69
. 0.6
X3 | -0.87 0.57 1.00 0.76 0.89 0.95 0.98 o0.81 0.9; 0.79
. R 0a
X4 | -0.91 0.76 1.00 0.97 0.93 0.85 0.99 0.69 1.00
" - 02
x -0.96 0.89 0.97 1.00 0.98 0.94 0.99 0.83 0.99
o
X6 | -0.93 0.95 0.93 0.98 1.00 0.98 0.95 0.91 0.94
. 02
X7 | -0.88 0.98 0.85 0.94 0.98 1.00 0.88 0.97 0.87
. 0.4
X8 | -0.95 0.81 0.99 0.99 0.95 o.s8 1.00 0.73 1.00
0.6
X9 | -0.78 0.69 0.99 0.69 0.83 0.91 0.97 0.73 1.00 0.72
0.8
X10 -0.94 0.79 1.00 0.99 0.94 0.87 1.00 0.72 1.00

35 3 P81 45 (53 ot 5 (igid Olho o (Snrod Y JSUd
Figure 2- Correlation between phenotypic and yield traits in yellow onion cultivars
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X1: Days to bulbing, X2: Days to maturity, X3: Bulb diameter, X4: Bulb length, X5: Plant height, X6: Number of edible layers, X7:
Plant fresh weight, X8: Plant dry weight, X9: Leaf length, X10: Bulb yield
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Figure 3- Box plot and descriptive statistics including mean, maximum (number at the top of the box) and minimum (number
at the bottom of the box) for the phenotypic and yield traits in white onion cultivars
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X1: Days to bulbing, X2: Days to maturity, X3: Bulb diameter (cm), X4: Bulb length (cm), X5: Plant height (cm), X6: Number of
edible layers, X7: Plant fresh weight (g), X8: Plant dry weight (g), X9:Leaf length (cm), X10: Bulb yield (g)
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Table 4- ANOVA results for phenotypic and yield traits of four white onion cultivars

&S O’:“;w Mean squares

o X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11
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« »+ and ns: significant at 1% and 5% of probability levels, and non-significant, respectively

X1: Days to bulbing, X2: Days to maturity, x3: Bulb diameter, x4: Bulb length, x5: Plant height, x6: Number of edible layers, x7:
Plant fresh weight, x8: Plant dry weight, x9: Leaf length, x10: Bulb yield X11: Percentage of contamination with Fusarium
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Table 5- Results of averages comparison of the measured traits in four white onion varieties
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X1: Days to bulbing, X2: Days to maturity, X3: Bulb diameter, X4: Bulb length, X5: Plant height, X6: Number of edible layers, X7:

Plant fresh weight, X8: Plant dry weight, X9: Leaf length, X10: Bulb yield X11: Percentage of contamination with Fusarium
Values with at least one common letter have no statistically significant difference based on Duncan’s multiple range test (p<0.05).
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Figure 4- Correlation between the phenotypic and yield traits in white onion cultivars
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X1: Days to bulbing, X2: Days to maturity, X3: Bulb diameter, X4: Bulb length, X5: Plant height, X6: Number of edible layers, X7:
Plant fresh weight, X8: Plant dry weight, X9: Leaf length, X10: Bulb yield
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