Evaluation and study of yellow and white onion cultivars (Allium cepa L.) in the climatic
conditions of southern Kerman province

Introduction

Onion stands as one of the primary and extensively consumed vegetables globally, 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 culttvated area to onion
cultivation. Therefore, selecting superior genotypes compatible with southern regi@ns is essential
to achieve maximum yield .Considering the long history of onion cultivation the native
plants of our country, there is a lot of genetic diversity in this plant. However,

breeding programs have been conducted to develop new, high-yield van ur country,
leading most farmers to rely on local cultivars for cultivation. Therefore, it is sary to design
targeted breeding programs to produce new varieties superior in yi flavor and aroma,
resistance to pests and diseases, and other characteristics. Injthi cting diverse onion

germplasm and evaluating genetic diversity in it is one of t [ for designing targeted

onion cultivars in terms of morphological traits and sélecting superior genotypes. The results of
this project are a necessary prerequisite‘r‘ng-te

onions. A\
Materials and methods
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The analysis of vakiance revealed significant variations across the measured traits. Within the
yellow onion genotypeS,) Rio Bravo displayed the shortest maturity period, averaging 113 days to
maturity, while Aiden gxhibited the longest maturity duration with an average of 141 days. The
Sobrana cultivar co ently 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 latest maturing genotype. Cirrus cultivar exhibited the highest
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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 onio*is very important.
Among the yellow onion genotypes, Rio Bravo was the earliest variety. The rana cultivar
had a higher bulb yield compared to Rio Bravo, but it matured approximatel
than Rio Bravo. Among the white varieties, Minerva was also the earlies
However, the Cirrus cultivar had a higher bulb yield comparedie Minerva.

variety.
parison to
ction of onion

farmers. If timing and Fusarium sensitivity are crucial fa
Bravo, with lower susceptibility to Fusarium, might be suit

, Minerva and Rio
owever, if bulb yield

and product quality hold greater importance for farmers, S mong yellow onions and
Cirrus among white onions are recomme ally, considering breeding goals, these
varieties can be utilized in onion breeo?r%@g to breeding objectives.
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Table 1- Basic information of onion cultivars used during the experiment
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Figure 1- Box plot and descriptive statistics including mea imum mber‘he top of the box) and minimum
(number at the'gttom of the box) for the examined traitSin yellow onion cultivars.
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Table 2- Results of variance analysis for four yellow onion cultivars

Slaye (ke

R ay’
e gl &yl Mean squares
SOV T X1 X2 X3 X4 X5 X6 g X7
F‘f’) 3 283° 275® 005 006" 406"  106™  2483" . 5567 168"
ow
COI*“ 3 416™ 1208™ 003" 004" 056" 5.22m 2.1m
olumn
T)l“ﬁ’"t 3 7083 66575 5437 5657 15572  20.39" 08917 21939  9055.64
rea
s
il 6 575 433 005 004 1006 115 491 414 127
cv 337 15 210 e 137 1.42 3.96 0.72

@ 1 NSg # i
d noi"gnificant, respectively
:Xﬁ"‘,‘” S1asi XY ( R3Fgwli 9, dlaxi XY

5 Sdos (XY ¢ Sy Jgb 1X ,..M‘, XA g
: Bulb diameter, x4: Bulb length, x5: Plant height, x6:
ry weight, x9: Leaf length, x10: Bulb yield

)‘Q@M”.észa cz‘ ‘Jl&

= ==and ns: significant at 1% and 5% probakj

X1: Number of days to bulbing, x2:
Number of edible Iayﬂx?: t fresh wei

'\ A\
5 0k s Wl Llod §

§ Slao Ll 5l (5508 560ke (sl 592 08y (5005395 &5 95lns2)
o 15y b dwolie )3 0aé 3 Slas g gy SIS 1)y Ay 5 (g (S5
Sl SuSK b gy bz gley Sy oo

3,5 3 oy sk e aglio s Y Jous

Table 3. Results Ofiaverages comparison of the measured traits in four yellow onion cultivars

3,
® ] / X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
Cultivars
Rio Bravo gslys, 67.7 113.25° 8.78% 7.9° 68.75° 8P 291° 152.25°  57.75° 152.47°
Soberana Ul guw 74.25° 137° 8.95° 9.7% 77t 92 317 221.25% 56.252 222.9°
Eiden o.\,{l 75° 141.5° 6.4° 7.02¢ 60.33¢ 6¢ 159¢ 111.25¢ 41.5¢ 112.9¢
T I8 g Sl
AsCro. O S 67° 137.75° 7.87° 7.37¢ 65.33% 7° 222° 137.75¢ 49.75° 134.87¢
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X1: Number of days to bulbing, x2: Number of days to maturity, x3: Bulb diameter (cm), x4: Bulb length (cm), x5: Plant height
(cm), x6: Number of edible layers, x7: Plant fresh weight (gr), x8: Plant dry weight (gr), x9 Leaf length (cm), x10 Bulb yield (gr)
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Values with at least one same letter have no statistically significant difference.
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Table 4- Results of variance analysis of four white onion cultivars

i Olaryo SSke
&b s Mean squares
S.0.v X1 X3 X4 X5 X6 X7 X8 X9 X10 X11
Row s, 12.89" 19.23™ 0.07™ 0.20™ 8.06™ 0.062™ 64.56™ 37.06™ 9.56™ 0.51™ 8.51™
Column g 0.23™ 0.23™ 0.003™ 0.005™ 3.22™ 0.062™ 18.22™ 3.89™ 0.23™ 9.13™ 1.06"
Treat,los 31.23" 776.72™ 2.86™ 3.96™ 248.89™ 473" 3058.22"  748.56™ 260.72™ 355.35™  3.06™
Error s 2.40 19.15 0.11 0.1 10.14 0.22 36.81 41.89 13.89 14.71 0.89
Ccv 2.20 3.13 4.18 4.06 3.92 6.44 2.53 471 9.79 2.89 21.33
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X1: Number of days to bulbing, x2: Number of 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- Resu&f ave n of the measured traits in four white onion varieties
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Cultivars
Minerva lg,ie 7.55¢ 8.15" 912 8.5% 215.75¢ 129.25° 33.5¢ 124.63° 3.50°
Cirrus _ugyls 9.05% 9.25% 84° 7.25° 267.75% 154.75% 48.25° 143.47% 5.50°
4043 ¥. ¥y 67.5° 8.275° 8.425° 77.25° g 243.75° 142° 30° 137.65% 42
Macran S 71.75° 135. 7.25¢ 6.85° 73° 6° 221.5° 124.25° 4.05° 124.86°  4.75®
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X1: Number of days to bulbing, x2: Number of 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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Values with at least one same letter have no statistically significant difference.
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