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Figure 1. Dimensional characteristics of bulb (L: Length, W: Width, T: Thickness)
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Sldgine sl (o2pe b haw Sluse 5 g, o
4S5 )eban SBls sgzrg wo s gy Jleiol mhaw
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Table 2. Combined analysis of variance for physical properties in experiment treatments

e e 2 e B e ein B Sl gl g S e g gl =2 Sor e
SO V solsl Arithmetic 5. Geometric s Sphericity Frontal Cross-
e df mean diameter mean diameter index surface area  sectional area
Year (Y) Ju 1 1808.206** 163.2840%** 0.0633%** 210.815** 124.448**
R/Year (L) 1SS 4 111.1456 125.745 0.04056 112.928 76.636
Seed size (SS),4 5kl 2 204.9472%% 208.351%* 4.0025%* 311.1549%* 143.426%*
S el xJle
. 2 0.0726ns 3.994ns 0.0216ns 50549ns 0.1595ns
YearxSeed size
Priming (P) Keesl 3 363.4952%* 328.623%* 3.045%* 521.0422%%  245.2420%*
Seas s x Il
.. 3 0.4288ns 73.30ns 0.021 ns 9.0805ns 1.2405ns
Year x Priming
Cultivar (C) 3, 1 361.4751%* 319.069** 3.0369%* 11.3860* 259.3710%
(,.BJ xJlw
. 1 2.0664ns 19.932ns 0.0283 ns 6.6114ns 0.3069ns
YearxCultivar
Sasl s x5 o310
. . 71.363 ** 99.883** 0.0263ns 100.380** 4.552ns
Priming x Seed size
PP SRIRSINY
. . 24.660ns 52.541ns 0.00424ns 0.027ns 13.9230ns
Cultivar x Seed size
o x Kipagl
. .. 3 8.384ns 43.460ns 0.00379ns 37.320ns 6.0875ns
Cultivar x Priming
@ X Km0
x Priming x Seed size 6 11.2773 ns 88.362ns 0.001612 ns 11.8985 ns 5.8690 ns
Cultivar
Jdlex o3, X Sgal x5 0310
x Priming x Seed size ¢ 33.4513ns 67.194ns 0.004789ns  36.49224ns  21.68179ns
Year xCultivar
Errorta- 92 31.7885 29.2942 2.5796 44.3459 21.5406
13) Ol ks o
(o) Sl o 2 9.79 10.89 11.72 14.22 12.72
CV (%)
Qo y S5 g i Jleiml malaw jo s g # 0 gae ue NS

Non- Significant, * and **: Significant at 5% and 1% of probability levels, respectively
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Table 3. Mean comparison of main effect of experiment treatments on bulb physical properties
during 2012 and 2013 cropping season

o Cow Pl b8 (Sl Fguw (ot yhad (5SSl o gy a9, g 6 Sy
Treatr;lent Arithmetic Geometric diameter S heri::i Frontal Cross-sectional
diameter mean mean P ty surface area area
<155 Jaé (Cropping season)
2011-2012 4870 b 46.31b 0.79b 27.41b 19.07 b
2012-2013 55.80 a 53.04 a 0.83 a 35.20a 2494 a
3% o3Il (Seed size)
Sﬁ)ll 50.09b 47.51b 1.1a 28.70b 20.22b
ma
bogie
Medi 53.46ab 49.76 ab 0.87b 31.43ab 22.12ab
edium
;L)Q 54.21a 51.67a 0.89b 33.79a 23.68a
arge
Kowwos| 3 (Priming)
Chmt i 48.9c¢ 46.66¢ 1.2a 27.31c 19.33¢
ontro
co
H‘(d"““‘*’*’,”’t‘” 50.76bc 48.17bc 0.80c 29.74bc 20.82bc
ydro priming
by ol
MI“(NO;W 52.89b 50.24b 0.81c 31.90b 22.44b
. T‘AY?B, 56.39a 53.64a 0.83b 36.27a 25.43a
olammin
pB,! (Cultivars)
N $’° ’A}’: hr 48.19b 48.19b 0.99a 21.91b 20.66b
(§] zarshal
Z“ > 51.16a 51.16a 0.78b 33.70a 33.34a
argan

Qb sed 6o ime (5 kel Sglas slyls auo o iy Jleisl o 40 S5l (yge;T elwl 5 S pie gy sl e g e o sla Sl
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.

e Eaw (SHe 9 (a3 2195 (B g SSeealn 9 50 o5l il 1 CS o (Sl s lio -F Jgua
Cable 4. Mean comparison combined of intraction seed size and priming on bulb physical propertie

5% o3l Sialy e 8 Sl i 8 (Sl ) gl Cols 9 Ly
Seed size Priming _Arithmetic .Geometric Frontal surface Termipal
diameter mean diameter mean area velocity
aals (Control) 49.50dc 47.09dc 28.01dc 2.21def
) Sl 9,990 (Hydropriming) 50.43dc 47.84dc 29.27dc 2.75dc
Small el ol s (KNO3) 51.49abc 48.89¢ 30.30abc 2.85abc
=Yg (Falommin) 53.24a 50.58dc 32.49ab 3.56¢
aals (Control) 51.18bcd 48.21de 29.37dc 2.81d
Laugie Siaaol 5,900 (Hydro priming) 52.11dc 48.67dc 30.59dc 3.35¢
Medium mly ol (KNO3) 53.18ab 50.00abc 31.67abc 3.45¢
o¥s3 (Falomin) 54.93a 51.7a 33.85ab 4.16ab
a2z (Control) 51.56bcd 49.17d 30.55d 3.46¢
S Silpg,iue (Hydro priming) 52.49dc 49.92dc 31.77dc 4.00ab
Large ey o125 (KNO3) 53.55ab 50.96ab 32.85b 4.1ab
oee¥ss (Falommin) 55.80a 52.66a 37.98a 4.8la

Al ses 6 I sime (5 el Dglas slls oy i Jleisl e 50 S5 fygej] Lell 5 S e gy sl Hles g g o GBSl
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 5. Combined analysis of variance for bulb mechnical properties in experiment

treatments
Static friction  Ssliw! SSlasl o o Repose angles ;5. ) 45/;
il e s 2z coefficient A g
Oy ol .
(O] [STINCIRYY] Terminal
S0V St adliel S o . alss :
daf Galvanized = 7% 0355 2 i velocity
iron Rubber Wood Filling Emptying
JuYear (Y) 1 171.236%* 1653.734%*%  246.737** 54.015%%* 321.488%* 284.501%*
(W) s R/Year 4 89.1010 143.745 149.056 2.0405 214.389 89.1010
3 olasl
)J“,"\J 2 273.342%* 246.433%* 345.656** 7.1129%* 215.826%* 183.325%*
Seed size (SS)
Sy o3l x JLw
. 2 22.026ns 1.076ns 7.016ns 1.0749ns 7.139ns 2.045ns
Seed sizex Year
el pPriming (P) 3 269.4352%* 437.298%* 349.045%* 9.722%%* 459.229%* 358.6516%*
Sioslyy x Jls
LT 3 2.4128ns 2.447ns 19.3215ns 0.0805ns 10.300ns 6.662ns
Priming x Year
5 (C
CPS)lt(' ) 1 351.4811* 289.419%* 289.069** 6.3660** 66.9210%* 352.4863**
ultivar
o3, xJls
. 1 2.7664ns 3.982ns 11.283ns 0.6154ns 26.869ns 1.0603ns
Cultivar x Year
Sy x 535 05las!
L - 6 3.0634ns 19.363 ns 29.056ns 1.380ns 71.152 ns 45.0664**
Seed size x Priming
8% o3l
. . 6.660ns 34.541ns 3.083ns 1.027ns 27.8230ns 6.14377ns
Seed size x Cultivar
ITERS SN
. . 17.384ns 11.3418ns 13.0639ns 1.3200ns 21.4875ns 23.7583ns
Priming x Cultivar
08y x Sionl x4y 03l
SSxP «C 9.3173 ns 19.372 ns 18.934ns 1.3985 ns 26.8690 ns 16.18218 ns
X o3y xSirasl s ol
Ju 6 18.3113ns 23.744ns 17.479ns 1.0022ns 14.6879ns 18.3118ns
SS«xPx CxY
sialesl glas
E 92 23.1385 43.9871 39.3747 4.3459 47.3459 25.5769
rTor
(02) S o2 12.72 9.79 8.22 7.56 11.14 7.72

CV(%)

Ao )0 S g i Jleisl ke jo lo sixe

5% ¢ o gixe & M8

Non- Significant, * and **: Significant at 5% and 1% of probability levels, respectively

i 5l eoliul Uy iy glalogs a5 b 0wt
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b e (n ity Geizres (P Jguz) w8 S
5 ol BlaliS 5V ol e (Sl SlSlas]
Ol (S 5 oo gl an bnpe ) oy
a4 byye o slayd f Jol> ool 51 +/A)
s oml S A Jgaz) sl Cuwsay 03 lglS
B 5 s iy ol Bl b it o ol s
Sl gy az s sl il alols claggus
5 liiod mls b a8 ols lis ialiil Fam Sl
s (Bakhtyari et 2012) ol ,—ae; Lo

al.,

cisllae 5y F9—w sl (Bahnasawy et al., 2004)
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Table 6. Mean comparison of different mechnical properties of seed size, pre-treatment and

cultivar in 2012 and 2013 cropping seasons
Slews Seibwl SBlasl o 39wy 4l A i g

Treatment Static friction coefficient Repose angles Terminal
o5lglS oyl Sy e 505 2 alss velocity
Galvanized iron Rubber Wood Filling Emptying ms’!
<<ly3 Jaé (Cropping season)
2011-2012 0.92a 0.95a 1.33a 43.42b 24.36b 3.30b
2012-2013 0.85b 0.81b 1.1b 52.04a 27.25a 4.25a
sy ojlail (Seed size)
.5
Small 0.99a 1.02a l.4a 45.04a 24.07b 2.25b
by
Medium 0.86b 0.96b 1.02b 43.6b 22.36b 3.45¢
Sy
Large 0.81c 0.88¢c 0.76¢ 41.52¢ 2.03¢ 4.75a
ooyl s (Priming)
Control 0.92a 1.30a 1.6a 46.7a 23.17a 2.17¢
Sl g e
Hydro priming 0.86b 1.01b 1.07b 43.6b 21.25b 3.25b
ey Sl
KNO3 0.84b 0.98¢c 1.02b 44.6¢ 22.36¢ 3.45b
s
Folammin 0.67¢c 0.78d 0.67c 40.38d 20.34d 4.87a
B ,! (Cultivars)
e y350 8
RedAzarshahr 0.68b 0.88b 0.68b 43.55b 23.25b 3.75a
RL3
Zargan 0.99a 1.08a 1.1a 48.65a 28.36a 2.35b
- e bl Dol slls woys iy Jleil a3 (Sl (slassls wiz ga3T bl S e Bg sl e g gt 2 (SR SSbe
a5k B 6)“5

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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Abstract

In order to evaluate the effect of seed priming and seed size on physical and mechnical properties
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 at Agriculture and Natural
Resources Research Center of East Azarbayjan, Iran. The experimental treatments included priming
(at four levels: hydropriming, osmopriming (in %2 KNO3), priming with folammin amino acid (in
2%) and control (without priming), seed size (at three levels: small, medium, large) and cultivars (at
two levels: RedAzarshahr and Zarguan). Following characteristics such as physical and mechnical
properties include: arithmetic mean diameter, geometric mean diameter, sphericity, frontal surface
area, cross-sectional of area onion, static coefficient of friction, angles of repose and terminal velocity
were studied. Analysis of variance for the measurd traits indicated that all characteristics significantly
were affected by treatment and seed size. Results showed that seed priming and seed size improved
physical and mechnical properties characteristics. The highest arithmetic, geometric mean diameter,
frontal surface area, terminal velocity, were obtained from plant that primed with folammin amino
acid 56.39,53.64, 36.27 mm 4.87 m/s, respectively, and the lowest were achieved from control plants.
The highest repose angle filling and emptyin were obtained from control 46.7°, 23.17° respectively,
and the lowest were achieved from primed with folamin. Also the highest static friction coefficient
were obtained from control on plywood (1.6) and lowest were achieved from primed with folamin
(0.67) on galvanized iron surfaces.

Keywords: Arithmetic mean diameter; Geometric mean diameter; Sphericity; Terminal
velocity
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