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Table 1. Combined analysis of variance for total yield, bulb size, marketable yield, bulb weight and storage-life of onion cultivars in

different planting arrangements

Mean Squares < o Sk

Bulb size Fam o)l s gl 5 Sl S
) s ils 03 8 eyl Er S s
&3l & s Ske s 5 Lo e £, Very Doubles and Marketable Em 038 Bulb sprouting

SOV. Sk pe OLF. Total yield Small Medium Large large thick neck bulbs yield Bulb weight and decay
Year (Y) Ju 1 1460.8321™  0.7678™ 89.5862 0.2292°  0.3516 0.0949" 3772.8643™ 6494.7481" 2.0182™
R (Y) Jups S 4 614.4214 0.1052 3145808 0.0462 0.5677 0.0482 961.5547 766.4648 0.1009
Cultivar (C) oy 1 3976.0381"  1.3407" 701545807 9.3238" 62.9113" 34.0910™ 2491.5271" 7629.7313" 2.7236™
Y xC eoxd 1 507.7135" 0.0016 323.7600 0.4563™  0.3516 0.0677" 530.3148" 1046.1990 0.03692"
RxC(Y) W) dyx ) 4 1313.1195 0.0104 131.6382 0.0786 0.5677 0.0422 1141.2691 2460.5835 0.0692
Inter row spacing (A) Cusy ol 2 6717.6334™  1.0878™ 388.8221"  3.2598™  4.3618™ 0.4682" 758.6961™  19254.3577 0.0007
Intra row spacing (B) sy oyt 3 9048.3848™ 21077 681.1820™ 2.1360™ 12.2111" 0.9647™ 914.1852™ 14442,0026™ 0.5504™
AxB Gy (59 kol X w3y a6 95.7110 0.0304" 279.7865™  0.0717 0.7100™ 0.1108™ 230.9683" 373.6293 0.0145
CxA Cady o dolbx o8, 2 464.7486™ 0.1614™  1567.6378™ 0.9690™  4.3618™ 0.1231™ 1629.4317™ 88.0477 0.1194
CxB oy sy dobx s, 3 4.1617 0.0156 3804.6059™  0.09507 12.2111" 0.0119 903.2578™ 213.6400 0.0507™
CxAxB Cy 65y dhob Xy e dlolix o5, 6 154.6078" 0.0314 173.7982°  0.0822"  0.0710™ 0.0399" 167.0661" 108.5798 0.0165
Y xA Cusy o dobx e 2 131.8432 0.0186 77.6053 0.0001 0.2436 0.0049 228.2752 225.0167 0.0954
Y xB Cuy sy deobbx Ju 3 267.7313" 0.1446™ 178.2139 0.1509™  0.2034 0.0083 460.8472™ 583.1412" 0.0069
Y xAxB Q3 55y Ao X5y o dholix Sl B 98.4239 0.0179 30.2671 0.0203 0.0600 0.0168 68.9667 298.3420 0.0164
YxCxA w3y o ol x o3y x e 2 102.1837 0.0377" 57.3473 0.0127 0.2436 0.0102 37.6489 254811 0.0501™
YxCxB w3y gaydolx (iyx J 3 130.9118 0.0234 305.1518" 0.0245 0.2034 0.0388 2444548 11.9323 0.0150
YxCxAxB C3y 6y oo X Caysy s o3y x Jlu 6 103.6088 0.0142 81.5428 0.0391 0.060 0.0263 132.9986 152.3071 0.0283
Error L= 88 79.0775 0.0114 91.3473 0.0369 0.0113 0.0159 107.3338 204.5433 0.0153
CV. (%) (3) Sl oS s b 10.69 8.26 17.20 22.72 24.60 19.52 18.60 12.72 14.50

*and **: Significant at the 5% and 1% probability levels, respectively.
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Table 2. Mean comparison of total yield, bulb size, marketable yield, bulb weight and storage-life of onion cultivars as affected by cultivars
X inter row spacing X intra row spacing interaction

VE) Dl o )les A " 0 8 g Alre”

Yv§

dols Bulb size (%)* (L) g 03180
3y 35 s, dob Sso slajly
G ) G ) oSk DS 038 5t lils Sae Ee S s s S50
Inter row Intra row O 53 ) Doubles and O s 5) ((,?> Fae0ds )
5, spacing spacing Total yield sy Lo 50 &5 Eip thick neck Marketable Bulb weight Bulb sprouting
Cuﬁivar (cm) (cm) (tha?) Small Medium Large Very large bulbs (%) yield (t ha') (@) and decay (%)
5.0 124.3a 38.31bc 50.24fj 3.19ghi 0.00e 7.92f 67.0abc 77.07ij 3.05ij
10 75 105.6b 25.16de 58.16¢-g 6.56def 0.00e 9.93def 69.2ab 87.79ghi 3.60hij
10.0 99.2bc 16.88fg 54.19-i 12.50bcd 3.56d 12.84cde 71.0a 112.48def 4.23ghi
125 80.8de 10.53hij 43.96h-k 18.55ab 7.38¢c 19.56b 56.6b-f 115.45de 6.61d-g
5.0 106.6b 25.56de 57.61d-g 6.99c-f 0.00e 9.83def 68.9ab 92.17¢hi 3.05ij
Asls e 15 75 102.0b 18.34ef 58.68¢c-g 13.31bc 0.00e 9.65¢ef 73.7a 125.54cd 4.67ghi
Morvarid 10.0 82.9de 9.60hij 45.93g-h 21.34ab 8.53c 14.59bcd 63.1bcd 143.90b 5.84e-h
125 68.8fgh 9.18ijk 35.61k-I 26.38a 9.41bc 19.41bc 49.1d-g 139.19hc 8.05def
5.0 90.0cd 23.41de 60.07c-f 9.43cde 0.34e 6.73f 62.8bcd 100.94e-h 2.49j
20 75 76.9¢ef 15.62fg 50.51f 12.61bcd 6.94c 14.30bcd 53.8c-f 135.17bc 3.26ij
10.0 64.0ghi 10.36hij 39.67jkl 19.35ab 11.27b 19.34bc 44.7fg 144.73ab 5.31fgh
125 60.1hi 6.57k 2848l 19.85ab 15.50a 29.41a 37.99 161.80a 9.15a-d
50 105.2b 64.12a 35.87kl 0.00j 0.00e 0.00j 38.5¢ 64.34j 8.17def
10 75 97.1bc 49.43ab 50.62fj 0.00j 0.00e 0.00j 50. 7d-g 83.91hi 9.77a-d
10.0 74.2¢efg 42.21bc 57.64d-g 0.00j 0.00e 0.14j 44.9fg 85.17hi 10.47a-d
125 67.0fgh 28.06de 68.16a-d 3.78fgh 0.00e 0.00j 50.1d-g 98.18e-h 12.99ab
50 97.5bc 55.41a 42.31ijk 2.27i 0.00e 0.00j 44.3fg 82.22ij 9.37b-e
o5 15 75 81.1de 30.64cd 65.20b-e 4.15fg 0.00e 0.00j 56.9b-f 104.13efg 8.06def
Zargan 10.0 78.4¢f 13.01gh 80.15a 5.83efg 0.00e 1.0%i 67.6abc 122.49cd 11.92abc
125 60.2hi 12.83hi 76.65ab 8.71cde 0.00e 1.80j 52.0d-g 124.67cd 11.52a-d
50 85.7de 41.11bc 55.15e-h 3.74ghi 0.00e 0.00j 50.9d-g 94.741-i 7.12d-g
20 75 75.4¢efg 17.81fg 74.15ab 7.21cf 0.00e 0.81i 61.8b-e 124.46¢d 8.35¢-f
10.0 59.8hi 11.97hi 74.18ab 12.21bcd 0.00e 1.62h 52.1d-g 131.11bc 8.31c-f
125 53.4i 7.77jk 70.52ahc 18.55ab 0.00e 2.89¢g 47 9¢efg 146.09ab 14.51a
I I pme gl Aoy ey Jlez BR oﬁi\: Sl aals Lo 3 503T (bl s (il g0 S 2ia Us kY Jolis slyls &7 0 s pa s ﬂ_d\.acﬁiil:.a

Means, in each column, with at least one letter in common are not significantly different af the 5% probability level-using Duncan’s Multiple Range Test.

*Bulb size: Small (25-57 mm), Medium (58-83 mm), Large (84-95 mm) and Very large (96-108 mm). (e Joo 85-V:A) 8,5 st 5 (oo (e AF —80) &5 55 (e o OA-AY) Lo g0 (0 oo YO -OV) S 57 F o3
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Table 3. Mean comparison of yield, bulb size and storage-life of onion cultivars as affected by of year x cultivars interaction

J5 s e Bulb sizes (%)* ) g o510 S 05 5 5 Sliss slajly L5130 > Shae E Sy 5 G54l
GBS s o) A GBS s o) (5 g5 033 )

Ju Onion Total yield S S Lo ge &5 K5 Doubles and thick Marketable yield  bulb weight ~ Bulb sprouting and
Year  cultivars L 6, (t hal) Small Medium Large Very large neck bulbs (%) (tha?) (9) decay (%)
2018 Morvarid dyls,e 83.4b 19.92b  49.30c 10.08b 4.64b 15.98a 52.8bc 110.27b 6.01b

Zargan o085 76.6C 33.44a  60.26b 5.59c 0.00c 0.70c 48.3c 101.11c 14.02a
2019 Morvarid Als e 93.5a 15.92c  47.88c 18.26a 5.84a 12.94b 66.8a 129.14a 3.85¢
Zargan o€ ; 79.2c 28.95b 64.84a 5.54¢c 0.00c 0.76¢ 54.7b 109.15b 6.06h

LIl e gl Lo ety ezl el OSSls (gl atals iz 0 g03T bl cdidly o S 2ha O3 SG (S1s ST gt 3 (g bs :SObe
Means, in each column, with one letter in common are not significantly different at the 5% probability level-using Duncan’s Multiple Range Test.

(e o 49=10A) &850 st 5 (e (o AF =40) &85 e Jon OA-AY) Lo gt c( 20 (oo YO —0V) S 87 &g 051001
*Bulb size: Small (25-57 mm), Medium (58-83 mm), Large (84-95 mm) and Very large (96-108 mm).
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Table 4. Mean comparison of yield, bulb size and storage-life of onion cultivars as affected by of year x intra row spacing interaction

sy s, Aol Js s Shes Bulb size (%)* (L) 7 s o511 S 05 8 5 Sligs slasly L5153l 3 Shee S s 5 G4l
(e ) O 53 ) ) O 45 o) (pf> Eo 05 (1) ¢ 3
Ju Intra row Total yield S S Lo e &5 Ky b Doubles and thick Marketable yield ~ Bulb weight Bulb sprouting
Year spacing (cm) (thal) Small Medium Large Very large neck bulbs (%) (tha?) (9) and decay (%)
5.0 102.1a 41.34a 50.14c 4.42de 0.00d 4.36f 56.7b 84.35d 7.85¢C
2018 7.5 86.7c 27.96b 57.63ab 6.53cd 1.13c 6.72¢c 57.1b 102.87c 8.48c
10.0 71.6d 21.55¢ 55.49abc 8.97¢c 3.79b 10.17b 50.0b 113.39b 10.38b
12.5 59.5e 16.21d 55.85ahc 11.41b 4.35b 12.09ab 42.9c 122.15b 13.36a
5.0 101.0a 41.64a 50.27¢c 4.11e 0.11d 3.79f 56.7b 86.14d 3.23e
2019 7.5 92.6b 24.38c 61.47a 8.09c 1.17c 4.83ef 66.9a 117.46b 4.09d
10.0 81.2¢c 13.12¢ 61.75a 14.77b 3.99b 6.34cd 66.1a 133.23a 4.97d
12.5 70.6d 8.77f 51.94bc 20.55a 6.43a 12.25a 56.4b 139.64a 7.57¢C

w\JJ‘u\J )‘J ‘5‘.'.& qu: Loy c’.ﬁ JLQ.Z?‘

o 53 oSS (gl atals i 0503 il bl o 5 2 5 OS5 il (5115 6T 0 g2 a3 0o la e

Means, in each column, with at least one letter in common are not significantly different at the 5% probability level-using Duncan’s Multiple Range Test.

oo o 89=10A) &850 st 5 (e (o AF-40) 6575 (e on OA-AY) Lo s (e o YO —0V) & 587 3 g o510 4
*Bulb size: Small (25-57 mm), Medium (58-83 mm), Large (84-95 mm) and Very large (96-108 mm).
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ABSTRACT

Rostam Foroudi, B., and Zamani, M. J. 2022. Effect of plant density and planting arrangement on yield, bulb size
and storage-life of two onion (Allium cepa L.) cultivars. Seed and Plant Journal 38: 365 -384 (in Persian).

To study the effect of plant density and planting arrangement on yield and bulb size
of two onion cultivars, a filed experiment was carried out as split factorial arrangement
in randomized complete block design with three replications in the research field of
Seed and Plant Improvement Institute, Karaj, Iran, in 2018-2019. Two onion cultivars,
Morvarid and Zargan, were assigned to main plots, and inter row spacing of 10, 15, 20
cm and intra row spacing of 5, 7.5, 10, 12.5 cm as factorial were randomized in sub
plots. Cv. Morvarid and cv. Zargan had the highest marketable yield in 15 x 7.5 and 15
x 10 cm planting arrangements (88.8 and 66.7 plant m=2, respectively) with
73.7 and 67.6 t ha, respectively. In cv. Morvarid and cv.Zargan, with decreasing
the plant density, the proportion of small bulbs decreased from 38.31 to 6.57% and from
64.12 to 7.77%, respectively. In cv. Morvarid, with decreasing the plant density, large
bulbs, doubles and thick neck bulbs increased from 3.19 to 19.85% and from 7.92 to
29.41%, respectively. In cv. Zargan, with decreasing the plant density to 66.7 plant m™
(15 x 10 cm), the proportion of medium size bulbs increased from 35.87 to 80.15%.
During the storage period, cv. Morvarid had lower percentage of bulb sprouting and
decay than cv. Zargan in all planting arrangements. The results of this research showed
that in cv. Morvarid and cv. Zargan, planting arrangements of 15 x 7.5 cm and 15 x 10
cm, respectively, could be recommended to onion producers, because less seedlings are
required for transplantation when compared with higher plant densities.

Key words: Onion, total yield, marketable yield, bulb sprouting percentage, bulb decay.
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