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Abstract

In order to evaluate the effect of priming and seed size on germination components, marketable yield, and some
characteristics of onion genotypes a factorial field experiment based on a randomized complete block design with three
replications was conducted in 2012 and 2013 cropping season in laboratory and research field at Agriculture and Natural
Resources Research Center of East Azarbayjan, Iran. The experimental treatments included priming (at four levels:
hydropriming with distilled water for 4 hrs, halopriming with %2 KNO3 for 8 hrs, priming with falommin amino acid
with 2% for 8 hrs and control (without priming), seed size (at three levels: small, medium, large) and cultivar (at two
levels: Red Azarshahr and Zargan). Germination components such as shoot lengt, root lengt , seedling length , seedling
vigor index, marketable yield and some onion characteristics such as percentage of class I, class Il and class Il1, thick-
neck, percentage double bulbs, fusarium infected bulbs percent, sprout number and percentage of bulbs containing
multiple centers (PMC) were studied. Results showed that seed priming and seed size improved germination components
and marketable yield. The highest germination percentage, seedling vigor index marketable yield were obtained from
plant that primed with folammin amino acid 97.75 percent, 697.83 and 43.87 ton/ha respectively, and the lowest were
achieved from control (unprimed). Also mean comparison indicated the highest germination percentage, seedling vigor
index marketable yield were obtained from large seed size 98.20 percent, 689.93, 95 percent and 42.48 ton/ha
respectively, and the lowest were achieved from small seed size.
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Table 2. Analysis of variance germination characteristics of onion in experiment treatments

Mean squarescta, o ,SGka

e A?’i Al Aoy i, db bl b el b R
Sl ed S15T inati i ing vi
=L t2s) Germination Root length Shoot length Seedling Seed_llng vigor
df percent length index
| <5
J_’g . 2 287.012" 181.012" 82.362** 75.433** 102.362™
Replication
s ol
C 2 97.137** 79.197** 107.864** 127.814** 118.024**
Seed size (SS)
Kemsl
0 3 107.157** 97.137** 128.864** 118.304** 129.056**
Priming (P)
= 1 105.107** 85.107** 143.864** 130.324** 145.767**
Genotype (G)
Keayly %54y o510
P XSS 6 211.127** 124.177** 118.864** 218.864** 153.664**
TSNS IRY
SSx G 2 36.207™ 39.107™ 17.864"™ 20.024™ 69.369™
5% Kl
Px G 3 288.111** 188.117** 101.864** 119.174** 156.664**
5 55 X Bl X 5 o1
SSxPx G 6 371.117** 297.137** 185.864** 159.264** 598.803**
alo3T ol
“’““-E’ ¢ 46 78.520 58.300 91.1915 88.300 100.3169
rror
( 5) Ol s u b
B 2 s 7.25 10.89 8.56 11.89 5.78

CV (%)
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Non- Significant, * and **: Significant at 5% and 1% of probability levels, respectively
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Table 3. Mean comparison interaction effect of seed sizex primingx genotype on some germination
characteristics of onion

Sl doys e dsb il J b el b ol 4z el
el omsl 3] Germination Root Shoot Seedling Seedling vigor
Seed size Priming Genotype perecent length length length index
(%) cm) cm) cm)
25T
s 75.5d-f 0.99-h 1.10e-g 2.09 hi 158.75i
dals Azarshahr
.\f .
Control i 73.50-F 0.75¢d 1.08e-g 1.83i 136,51
Zargan
5 T
_ s 79.5c-¢ 1.25d-h 1.20hi 3.45c-¢ 276.28hi
a4 Azarshahr
T e
Hydro priming o5 76.50-f 101d-h  1.1%g 2.13¢-g 164.95i
70 Zargan
Small A7 83.5b-d 1.37¢d 1.45d-h 2.82g-i 237.47hi
ey Sl Azarshahr
KNO3 o5 80.5b-¢ 1.1d-e 1.25d-h 2.35e-g 190.18ij
Zargan
55T
' s 85.5b-d 1.550-e 1.80b-f 3.35c-¢ 288.43b-i
oY Azarshahr
_ >
Falomin i 84.5b-d 1.17e-h 1.35¢-g 252%-g 214.94h-i
Zargan
)3T
i 77.5d-f 1.12e-h 2.20c-d 3.32c-e 257.3fi
dals Azarshahr
.lf N
Control o5 76.50-f 1.02e-h 2.02¢-d 3.04c-e 234 56f-i
Zargan
5T
_ s 85.5b-d 1.35¢d 2.45¢-d 3.8¢d 326.9d-h
Sal a5 Azarshahr
. - .l? .
Hydro priming o5 83 5b-¢ 1.25d-h 2.25¢-d 35c-¢ 204.25¢-i
Lo g Zargan
- 5T
Medium i 86.5b-d 1.37cd 2.85¢-d 4.22b-d 367.03d-h
el Sl Azarshahr
KNO3 oE5 84.72b-e 1.33cd 2.45¢-d 3.78b-d 322.24d-h
Zargan
3T
, s 88.5b-d 1.95¢ 3.10bc 5.05b 448.93b-¢
oY Azarshahr
Falomin i 84.5b-¢ 175¢ 2.95 ¢-d 47b 399.15¢f
Zargan
5T
s 77.5d-f 1.40 cd 2.25c-f 3.65c-e 284.88e-h
Aals Azarshahr
.l? .
Control o0 75.5d-f 1.35cd 2.15c-f 3.5bc 266.25e-h
Zargan
5T
_ s 76.5d-f 1.85b-e 3.45b-d 5.3bc 407.45bc
Sasl g3 Azarshahr
. . .l? .
Hydropriming 4823 745 d-f 175ce  3.25b-e 5hc 374 5¢-F
Zargan
44057
.. G ol 88.5b-d 2.2b-d 3.75b-d 5.95b 528.58bc
3 V’I:I:IOL; Azarshahr
Large 5,5
g ke 85.5b-¢ 1.99 c-e 3.50b-¢ 5.49b-c 471.4b-e
Zargan
3T
, i 97.5a 2.85a 4.20a 7.05a 689.38a
oY Azarshahr
. .l? .
Falomin o5 90.5b-¢ 2.12b-c 3.95b-d 6.07a 551.34b

Zargan
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Mean in each column and treatment with the same letter are not Significantly different at 5% of probability level-using Duncan’s

Multiple Range Test
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Table 4. Combined analysis of variance plant characteristics in experiment treatments

= L3 5
2 : . . x 2 J g ]
s g3 A x- 2z 33 bME O OSE 3E b
D gl Ye 22 %3 2% 273 e 32 £ 2 g
= O a8 by = P v & g X Y @ £ ¥ S =
SOV 3 18 g © 3 O HETI A 5 5 o 3 23 L&
S& ) %8 3§ L=
s 32 @
2
K [EPPWENE
Ju s34 5l o
1 2212.736** 89.737** cl - 275.175** 152.501** 80.955** 110.232** sprout 172.501**
Year (Y) assl| number
W) 1 S - -
RIYear 4 417.747 193.828 474.767 82.385 21010 6.502 3.2880 7.6540 21010
SR
s ;‘_) (s9) 2 4665433 524.656** 148.002 3.994** 99.325** 83.595** 55.6159** 0.08644 89.325**
eed size
s oyl x Jlu
SSx Y 2 1.73883™ 24.357™ 877.277** 3.994™ 2.045™ 18.492** 0.15995™ 5.1825* 2.345™
X
Kl
Primi (P) 3 2989.208**  901.013** 34.398™ 136.967**  98.6516** 26.944** 53.0927** 4,0186™ 78.6516**
riming
Kol px
PxY 3 62.2447™ 24,3483 308.798** 37.300™ 1.662™ 5.754™ 0.1599™ 3.1570** 2.162®
X
c It'vj) © 1 1004.419** 20.0432 36.351™ 49,690™ 1.4863™ 3.315* 6.08128* 0.1895™ 7.4863**
ultivar
o
Cxy 1 27.982™ 1910.322™  406.348** 19.932™ 0.0603™ 0.806™ 0.08025™ 6.0828* 0.0603™
X
Kiasl X 5o o 3180
SSx P 6 169.861* 24.187™ 19.809 30.883™ 1.0664™ 0.0227* 6.78164™ 0.0803™ 3.0664™
X
ok el
SSx C 2 40.1304™ 22.8074 48.775™ 52.541™ 0.14377™ 0.027™ 0.21717™ 0.0748™ 0.14377™
X
;J)X&.*:‘Ji
Px C 3 10.3418™ 26.661™ 32.937™ 43.460™ 0.7583™ 0.119™ 0.4306™ 0.1562"™ 0.75830™
X
3G N W R
ij 6 179.585* 22.934™ 18.990™ 88.362* 3.18218* 0.81™ 0.80065™ 0.196™ 1.18218™
SSxPx C
3G N W R
Jlux ij 6 54.334™ 24,4842 100.717* 67.1954™ 1.31187™ 04922 0.60307™ 0.1298™ 1.3118®
SSxPx CxY
lesT gl
£ 92 64.9871 25.3747 47.0406™ 68.300 25769 70.7942 273177 0.3803™ 2.5796.300
rror
Ol ks s B
J:;V e 24.82 21.22 16.56 26.89 23.72 2743 16.89 10.59 23.72

PMC: percentage of bulbs containing multiple centers

1053 68 5 gty ezl - s 53l gme i 5 ¢l das 2 NS
Non- Significant, * and **: Significant at 5% and 1% of probability levels, respectively
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Table 5. Mean comparison of different plant characteristics of seed size, pre- treatment and cultivar in 2012

and 2013 cropping seasons

\YY

% —
E s A8
4z 8 28 28 ;¥ by 2% 12 bg
s T g P — 2 = agg . S 8 A 49-/
5 > ¥ 9 ‘E - y @ a C Y o 2 £ }; E 50
Treatment 3 @ T P @ Q) ~ 5 2 = o3 N2
5g ¥O° *C '8 Tz a3 232 9E wh
k5 = 8 38 ®
S 7
=
dc\)jJ—.ai
cropping season
2011-2012 28.44b 24.95a 40.57a 26.35b 5.61a 3.13a 5.47b 1.48b 32.61a
2012-2013 36.39%a 22.95b 36.94b 35.10a 3.55b 1.63b 7.02a 2.87a 47.55b
BE3RY]
seed size
S}JII 22.76¢ 20.52¢ 33.94c 36.75a 6.07a 3.39 7.34a 1.02b 21.07b
ma
.]d.n -
_F 32.16b 23.57b 40.21b 29.05b 4.46b 2.24b 5.81b 1.89b 28.46b
Medium
N 42.48a 275.a 42.11a 26.37c 3.20c 1.51c 5.24c 1.72a 52.20a
Large
el 1
Priming
el
22.65d 17.91d 35.39¢ 37.20a 4.46a 3.42a 10.45a 1.02a 26.46¢
Control
e
- ”)M 28.61c 21.62¢ 37.68b 32.86b 5.07b 2.55b 6.57b 1.88b 35.07b
Hydropriming
L ol s
T 34.73b 25.44b 38.64b 30.1c 4.28¢ 2.22h 6.02b 1.56b 44.28b
KNO3
oY
. 43.87a 29.66a 43.63a 22.75d 2.5d 1.33¢c 1.54c 2.89c 54.5a
Folammin
531
cultivars
5)3T50 3
M 29.83b 26.2b 37.08b 31.81a 4.49a 2.53a 3.92b 1.20b 22.49b
Red Azarshahr
Zu > 35.11a 23.36a 40.43a 29.64b 4.68a 2.23b 8.36a 2.56a 48.68a
argan

AL e )l e ST sl (gl yls MJ:@JL;»!CE.»): ;sb Slaals Lo 05057 bl 5 &S 2in o ‘5|)|:J\.¢.§j()}uﬁc‘5h&:§?\?‘
Mean in each column and treatment with the same letter are not Significantly different at 5% of probability level-using

Duncan’s Multiple Range Test.

PMC: percentage of bulbs containing multiple centers
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Table 6. Mean comparison interaction effect of seed sizex Primingx cultivar on
Marketable yield and grading of bulb

5 a3 5l dw d> 3 5l
e <. ) alasl 3 Shee PR o S e sl
o el Sl e Marketable yield Classll Clasell Thick-neci
Seed size priming cultivar (ton ha‘1))/ 7¢m <BD<5" BD<5" (%)
' (%) %) °
5,57
s 12.58i 29.73g 42.68a-c 8.14bc
dals Azarshahr
Control 085 15 11hi 31.14gf 45.15d-f 12.53a
Zargan
5 5T .
_ S 17.08hi 32.56fg 41.63a 5.94e-i
XN JPPRI Azarshahr
Hydro priming 063 30.31cg 37.40cd-g 32.44ac 6.42¢ i
3 Zargan
Small 53] 20.26g-i 33.70e—g 37.2c-f 5.83¢-i
el Sl Azarshr
KNO; o5 25.62d-h 30.95fg 37.99ab 5.32c-f
Zargan
53T 29.26¢.g 36.55b-g 28.4la-c 3.97c-g
Y5 Azarshahr
Folammin o505 31.92b-f 39.52a f 28.62ab 3.61c-g
Zargan
44031 22.03f-i 35.69d-g 36.7c-f 9.37g-i
dals Azarshahr
Cont 055 23.74e-h 34.88eg 37.580-f 6.01i
Zargan
) A 2351e-h 36.32d-g 31.82f 6.00e-i
Bl 54 Azarshahr
Hydro priming 085 30.44c-g 40.81af 31.5cdef 5.14c-f
Lo e Zargan
Medium A 34.32b-¢ 38.92bcdefg 28.04bc-f 5.45b-d
el Ol Azarshahr
KNO; o83 38.44bc 47.37ab 25.51a-c 361c-g
Zargan
A3 42.350 40.89a-f 19.32a-c 4.35c-e
Y5 Azarshahr
Folammin 983 42.43b 47.62ab 22.26bc-f 2.44b-d
Zargan
7531 24.45¢_h 35.71defg 34.32f 4.77e-i
dals Azarshahr
Cont o505 37.97bc 45.18a-d 26.67cdef 4.77e-i
Zargan
) A3 37.73bc 42.10a-de 28.21c-f 3.45e-h
Sl a0k Azarshahr
Hydro priming 085 32.60b-f 36.91d-g 31.98a-c 4.15¢f
Sy Zargan
Large 731 35.80b-d 36.87d-g 31.71bc-f 3.54de-h
el Sl Azarshahr
KNO; 085 53.96a 44.85a-d 20.29b-d 3.07ab
Zargan
803 58.55a 46.70a-c 15.28b-e 1.20e-i
¥ Azarshahr
Folammin 085 58.75a 48.58a 18.57a 2.50e-i
Zargan

bl o (513 e LT sl (511 Ao s gy el o 53 (SSls (latals diop g0 3T ol 2 85 ke (35 (sl a5 D2 2 csla o SiLs
Mean in each column and treatment with the same letter are not Significantly different at 5% of probability level-using Duncan’s
Multiple Range Test.
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Figure 1. Means comparison of interaction effect of seed sizex priming on double bulbs percent

Mean in each column with the same letter are not significantly different at 5% of probability level-using
Duncan s Multiple Range Test
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