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Table 4- Mean comparison interaction effect of seed size x priming on some physiologycal characteristics of onion in

experiment treatments
; P, Water Relative water 7o Sy oyl 50
Seed size Priming . Harvest index .
consumption content (%) Growth ratio
(m*.ha?) (%)
aals 18619.43a 64d 69i 0.540f
Control
Seiligy i 18535.52bc 74cd 72gh 0.543cdef
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KNO;
oY . 17036.25abc 78bcd 79bc 0.545cde
Folammin
aals 18480ab 68d 71.02¢efg 0.542def
Control
Sailgrien 17902.5ab 72cd 74cdef 0.535¢f
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Medium eesliy Sl 17613.75abc 76bcd 78¢d 0.550cde
KNO3
oY 16891.88abc 80bc 79.8bc 0.566a
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aald 18335.63ab 73cd 72fgh 0.558abc
Control
Sentlng) e 17613.75abc 81bc 76¢ 0.561def
b yd Hydropriming
Large A 17180.63bcd 90bcd 80b 0.556abcd
KNO,
g 15747 5ef 98a 89a 0.598a
Folammin
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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 5- Mean comparison interaction effect of seed sizex Primingx cultivar on plant characteristics of onion

Cldpae gl Sldpan )8 . Y P 3 2
; < : e S (R, 5! ;
s ejlad e 55 o A Plant received T
Seed size Priming Ecotype Bulb water use  Biomass water use energy Bulb production
efficiency efficiency (h) energy
(kg.m”) (kg.m®) (kcal/100g)
3 .
sl Azarshahr 2.28 abe 4.99i 728.70a 42.28 abc
Control ob; 1.99def 4.00hi 679.04abcde 41.03hi
Zarghan
eiydl -
S pin A 2.99 4.54hi 697.71abcd 42.49 abe
Hydro priming o8 3.1abc 4.84cdefg 680.66abcde 42.69abc
53 Zarghan
Small IR .
sy Azarshr 3. 6¢def 4.97ghi 620.67bcde 40.36cdef
KNO o8 3.76ab 5.20defgh 694.16abcd 41.16ab
Zarghan
A0
oY Azarshahr 3.84abe 6.97cdefg 703.70ahc 42 44abc
Folammin oBy;
Zarghan 3.94ab 6.77bcdef 644.52abcde 41.54ab
23 2.40cdef 6.74fghi 643.10abcde 43.40cdef
Azarshahr
Jals s
[ShD)
Cont Zarghan 2.5def 6.54efgh 709.49ab 43.5def
c 26553 3.04ef 6.89¢fgh 684.85abcde 43.54¢f
Ssoslpgyen Azarshahr
. Hydro priming o 3.13cdef 6.69cdefg 667.09abcde 43.13cdef
buwgie Zarghan
Medi . o
e 26553 3.71bcdef 6.62bcde 658.33abcde 44.11bcdef
oy ol s Azarshahr
KNO, . OB); 3.94abc 6.72bc 609.71de 49.21abc
arghan
A0
Oeegb Azarshahr 3.99abe 6.99b 607.82de 50.49abc
Folammin o 3.89hcdef 6.82b 724.78a 51.59bcdef
Zarghan
A0
il Azarshahr 4.03f 7.19¢fgh 617.05cde 51.83f
Cont . ol 4.23cdef 7.39bc 624.02bcde 51.93cdef
arghan
) ARy 4.47cdef 7.44bc 655.11abcde 51.47cdef
Sisol gyl Azarshahr
. Hydro priming o 4.57abc 7.94bcdef 695.17abcd 52.57abc
Ca)d Zarghan
Large o
g 2] 4.94bcdef 7.97bcd 643.17accde 52.54bcdef
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KNO; Z"Jlé”' 4.64bcde 8.07bcde 705.09abc 53.64bcde
argan
A0
oseYsd Azarshahr 4.92a 13.07a 661.75abcde 67.92a
Folammin . o 4.72 bed 11.97bed 598.07¢ 53.82 bed
arghan

Bl es (65l dme (g )lel glis (el Joyd gy Jloin] a5 Sl (glaiely win yge3l bl S yiiie g (o) Jlos g gt b (slapSile
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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Introduction

Seed priming is widely used for enhancing seedling performance by improving the rate and uniformity of

germination and decreasing seed sensitivity to external factors. Several types of seed priming are commonly
used: Hydro-priming, halo-priming, osmo-priming, thermo-priming, solid matrix-priming and bio-priming. Seed
size is another factor that can affect seed germination and seedling establishment. Seed size is an important
physical indicator of seed quality that affects vegetative growth and is frequently related to yield, market grade
factors and harvest efficiency. The effect of seed size on germination and following seedling emergence has been
investigated by many researchers in various crop species/ cultivar. In the present study, impacts of different pre-
sowing treatments and seed size on biomass yield, water use efficiency and some ecophysiological
characteristics of onion ecotypes in an ecological agroecosystem were investigated.

Materials and Methods

In order to investigate the effects of different pre-sowing treatments and seed size on biomass yield, water
use efficiency and some ecophysiological characteristics of onion ecotypes, a field experiment was conducted in
2012-2013 cropping season at Agricultural and Natural Resources Research Center of East Azarbayjan, Iran.
This experiment was a factorial experiment based on a randomized complete block design with three
replications. Experiment treatments included priming at four levels: hydropriming, osmopriming (in %2 KNOs),
priming with flamin amino acid (in 2%) and control (without priming). Seed samples of the two cultivars were
sieved by slotted screens and placed into three groups of seed diameter size, including small, medium, and large
and ecotype at two levels, including Red Azarshahr and Zarghan. Following characteristics such as biomass
yield, bulb water use efficiency, biomass water use efficiency, water consumption, relative water content,
stomatal conductance in bulbing and bulb filling stage, productivity score, harvest index, growth ratio, bulb
production energy value, plant received energy value, bulb production energy value were measured.

Results and Discussion

Results of field experiment showed that seed priming improved the biomass yield and ecophysiological
characteristics of onion of both ecotypes. The highest biomass yield (105.98 ton.ha™), bulb water use efficiency
(4.98 kg.m?), biomass water use efficiency (13.30 kg.m®), harvest index (%82) and relative water content (%86)
belonged to priming with flamin amino acid, respectively and the lowest were achieved from control plants.
Mean comparison indicated that the higher values of biomass yield, bulb water use efficiency, biomass water use
efficiency, harvest index and relative water content were obtained from large seed size 100.33 (ton.ha™), 4.88
and 13.30 kg.m®, 80 and 85 percent, respectively and the lower level were found for small seed size. Based on
the results there were significant differences between ecotypes in all studied traits. Moreover, mean comparison
showed that the highest amount of biomass yield, bulb water use efficiency, biomass water use efficiency,
harvest index and relative water content were obtained from Red Azarshahr ecotype 100.40 (ton.ha™), 4.80 and
13.15 kg.m?, 81 and 91 percent, respectively and the lowest of it were found to Zarghan.

Conclusions

According to the results mentioned above, seed priming treatments improved biomass vyield and
ecophysiological characteristics as compared to the unprimed. Among different treatments, seed priming with
folammin amino acid 2% was more effective than the potassium nitrite 2% and hydropriming. Large seed size
significantly increased the biological yield and ecophysiological characteristics. Accordingly, the importance of
seed priming and seed grading were obvious in this study, so seed priming with flamin amino acid 2% and large
seed size should be used for onion planting in order to ensure high biomass yield, and to improve
ecophysiological characteristics of onion. Therefore, priming with flamin amino acid 2% and large seed are
recommended for onion cultivation under the same environmental conditions with the experiment.
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