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2- Crop growth rate
3- Bulb growth rate
4- Relative growth rate
5- Net assimilation rate
6- Growth Degree Days
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1- Leaf area index
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Table 1- Mathematical relationships to estimation of growth physiological indices

Growth physiological indices  symbol Unit Equation
S Sis i TDM g.m>.GDD Polynomial(a+bx+cx*+dx’)
Total dry matter
Sn g U»Lu LAI - Polynomial(a+bx-+cx*+dx*
yn
Leaf area index
Jpame 20, oo CGR gm>.GDD ADM/AGDDx(1/GA)
Crop growth rate
e 5y S RGR g.g' GDD 1/DMxADM/AGDD
Relative growth rate net
S atantbares NAR ¢m2.GDD [(W3-W,) /(To-T1)] X[(INLAy-InLA,//(LAy-LA)]
Assimilation rate
Ly 45y & BGR g.m™>.GDD 1/GA xABD /AGDD
Bulb growth rate
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Figure 1- in dry matter accumulation of onion RedAzarshshar cultivar in different seed priming
Trend of variation
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Figure 2- Trend of variation in dry matter accumulation of onion Zargan cultivar in different seed
priming
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Figure 3- Trend of varation in dry matter accumulation of onion RedAzarshshar cultivar in
different seed size



VY slod oy 4 g S 3 ,Sas 9 oy (S S9l92 5 sl a5 L (ST
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Figure 4- Trend of varation in dry matter accumulation of onion Zargan cultivar in
different seed size
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Figure 5- Trend of varation in crop growth rate of onion RedAzarshshar cultivar in different
seed priming

¥(p4) = -2E-10x3 + 1E-06x? - 0.0017x + 0.7507
¥(p1) = -2E-10x3 + 9E-07x - 0.0013x + 0.5811 R*=0.9638
R?=0.9228

¥(p2) = -2E-10x3 + 1E-06x* - 0.0016x + 0.7045
R?=0.9364

y (p3)= -2E-10x® + 1E-06x? - 0.0017x + 0.7356

R?=0.9349
1 X
500 1000 1500 2000 2500 3000 \ 3500 4000
. GDD
B controll(pl) ¢ Hydropriming(p2) KNO3(p3) ;Falommin(p4)

¥(s1) = -2E-10x3 + 8E-07x - 0.0012x + 0.5003

¥(s2) = -2E-10x3 + 9E-07x2 - 0.0013x + 0.5467

085 o8 Sl i e o lori Gl ) Jgeatme iy Sk o Sl S g ST JSUS
Figure 6- Trend of varation in crop growth rate of onion Zargan cultivar in different seed
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Figure 7- Trend of varation in crop growth rate of onion Red Azarshshr cultivar in different
seed size
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Figure 11- Trend of varation in net assimilation rateof onion Red Azarshshr cultivar in different seed size
0.15 7 y(s1)=-5E-11x3 + 2E-07x - 0.0003x + 0.1469 ¥(s2) = -5E-11x3 + 3E-07x2 - 0.0004x + 0.208
. R?=0.9636 R?=0.9283
2 0.10
S 3
NE 0.05 - i
i [ [ ] N
E 0.00
<
g 0.05 500 1000 1500 2000 2500 300 3500 4000
£ GDD
E 010 Ty (s3)=-8E-11x° + 4E-07x - 0.0006x + 0.2942 N
Z 015 R*=0.9123
2 Bsmall(s3) ¢ medium(s2) large(s1)
-0.20 -
|

Figure 12- Trend of varation in net assimilation rateof onion Zargan cultivar in different
seed size
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Figure 13- Trend of varation in relative growth rate of onion Rea Azarshahr cultivar in different seed priming
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Figure 17- Trend of varation in bulb growth rate of onion Red Azarshahr cultivar in
different seed priming



WWAF liamn) oF o5lod IV allr (ol o215 Slelumay 4ot YVA

o 4007 yp1)=-3E-10 + 2E-06x - 0.0028x + 1.1341
&350 - R?=0.9664
3 ‘3: 3.00 7§ (p2)= 4E-10x* + 3E-06x2 - 0.0043x + 1.8592
35 250 - R? = 0.9859
.;" x
30 200 | yp3) = -6E-10% + 4E-06x - 0.0065x + 2.8352
&9 150 R?= 0.9868
2100 -
3 50 y (p4)= -7E-10x3 + 5E-06x2 - 0.0071x + 3.1175
: R?=0.9876
0.00 - ; =, ¥
-0.50 ¢ 500 1000 1500 2000 2500 3000 3500 4000
GDD
® control(pl) X Hydropriming(p2) KNO3(p3) ¢ Falommin(p4)
2 Al (6B jloi Gl 53 B3 08 Egmr M) C pur Oolpud g, — VA JSU5
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Figure 19- Trend of varation in bulb growth rate of onion Red Azarshahr cultivar in different seed
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Figure 20- Trend of varation in bulb growth rate of onion Zargan cultivar in different
seed size
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Figure 21- Trend of varation in leaf aria index of onion Red Azarshahr cultivar in different
seed priming
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Figure 22- Trend of varation in leaf aria index of onion Zargan cultivar in different seed
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Figure 23- Trend of varation in leaf aria index of onion Red Azarshahr cultivar in different
seed size
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Figure 24- Trend of varation in leaf aria index of onion Zargan cultivar in different seed
size
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Table 2- Mean comparison of bulb fresh and dry matter yield, dry matter percent of seed size, pre- treatment and cultivar

slowd Suis ool #3Sdos SUis 3 Shos
Treatment Dry matter Bulb fresh yield Bulb dry matter yield
(%) (ton ha™) (ton ha™)
329 831051 Seed size
s 10.10b 27.52¢ 3.15¢
Small
buwgia 10.44b 41.75b 5.22b
Medium
2 11.47a 53.26a 6.53a
Large
Suorl 52 Priming
el 9.25¢ 27.64d 4.65d
Control
Sorl gy 10.61b 37.17¢ 5.52¢
Hydro priming
preliy Ol 10.69b 44.19b 7.45b
KNO;
¥ 11.47a 59.40a 9.95a
Falomin
©B,! Cultivars
e 3 50,8 11.47a 43.40a 5.43a
Red Azarshahr
obj 9.48b 40.30b 5.04a
Zarghuan
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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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Introduction

Priming is one of the most common methods of improving seed quality, which significantly affects their
storability. Seed priming is a seed treatment that allows imbibition and activation of the initial metabolic events
associated with seed germination, but prevents radicle emergence and growth. In other words, phase one and two
of seed water imbibition curve are passed, but seeds do not enter the third phase of water uptake. Then seeds are
dried back to their original water content. Seed priming is a pre-sowing strategy for influencing seed germination
and seedling development by modulating pre-germination metabolic activity prior to emergence of the radicle
and generally enhances germination rate and plant performance. Naturally, when speed and percentage
emergence of germinating seeds are being high, growing sources like light, water and nutrient will be more used.
Another factor that can affect the seed germination and seedling establishment is the seed size. As generally
known, among producing factors, seed as the first consumer store, plays an important role in the transfer of
genetic characters and improvement of qualitative and quantitative traits of production. One of the most
important factors in maximizing crop yield is planting high quality seed. 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. In the present paper, effects of different pre-sowing treatments and seed size on
physiological growth indices and bulb dry yield of onion cultivars were investigated.

Materials and Methods

In order to determine the response of physiological growth indices and bulb dry yield of onion to priming and
seed size, a field experiment was conducted in 2012-2013 cropping season at Agriculture 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 priminig at four levels:
hydropriming, osmopriming (in %2KNO;), priminig with falomin 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: small, medium and large and cultivars at two levels: Red Azarshahr and Zarghun. The
physiological growth indices such as total dry matter, leaf area index, crop growth rate, net assimilation rate,
bulb growth rate and bulb fresh and dry yield were studied.

Results and Discussion

Results of field experiment showed that seed priming improved growth indices such as dry matter
accumulation (DMA), crop growth rate (CGR), net assimilation rate (NAR), relative growth rate (RGR), bulb
growth rate (BGR) and leaf aria index (LAI) in both cultivars. The highest bulb fresh, dry yield and dry matter
percentage (54400, 6800 kg/ha and11/80 %) belonged to priminig with folammine amino acid, respectively. The
results of growth analysis indicated that the maximum and minimum growth indices values were obtained from
large and small seeds, respectively. Mean comparison showed that the highest bulb fresh yield (53.26 ton/ha),
bulb dry yield (9.95 ton/ha) and bulb dry matter (11.47 %) were achieved from large seeds. Mean comparison
indicated that the highest bulb fresh yield (43.40 ton/ha), bulb dry yield (5.43 ton/ha) and bulb dry matter (11.47
%) were observed in Red Azarshahr.

Conclusions
Seed priming treatments improved bulb fresh and dry yield, total dry matter, leaf area index, crop growth
rate, bulb growth rate, relative growth rate and net assimilation rate as compared to the unprimed. Among the
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treatments, seed priming with Falomin Amino Acid 2% was more effective than the potassium nitrite 2% and
hydropriming. Large seed size significantly increased the bulb fresh and dry yield and physiological growth
indices. The highest bulb fresh and dry yield, total dry matter, leaf area index, crop growth rate, bulb growth rate,
relative growth rate and net assimilation rate were achieved in larger seeds compared to other sizes. Accordingly,
the importance of seed priming and grading seeds were obvious in this study, so seed priming with Falomin
Amino Acid 2% and large seed size should be used for onion planting in order to insure high bulb fresh and dry
yield and physiological growth indices of onion. Nevertheless, seed priming and seed size improved bulb fresh,
and dry yield and physiological growth indices of onion cultivars were attributed to rapid seedling emergence
and establishment, and consequently the optimum use of light, soil moisture and nutrients by the plants
developed from the primed seeds and seed size. Therefore priming with falomin Amino Acid 2% and large seeds
are recommended in onion planting for the places with the same environmental conditions of this experiment.

Keywords: Bulb growth rate, Dry matter accumulation, Net assimilation rate



