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Response of bulb yield per plant, chlorophyll content and photosynthetic pigments
concentration of onion (Allium cepa L.) genotypes to priming and seed size
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ABSTRACT

In order to evaluate the response of bulb yield per plant, chlorophyll content and photosynthetic pigments
concentration to priming and seed size of onion genotypes a field experiment 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: hydro priming, osmopriming (in %2 KNOs), priming with Folammin
amino acid (in 2%) and control (without priming), seed size (at three levels: small, medium and large) and cultivars
(at two levels: Red Azarshahr and Zargan). Following characteristics such as bulb yield per plant, chlorophyll content
including: bulbing stage, physiological maturity stage, photosynthetic pigments concentration including: chlorophyll
a, chlorophyll b, carotenoid, total chlorophyll and chlorophyll a/b ratio of onion were studied. Analysis of variance of
data showed that all studied characters were significant in 1% level of probability. Results showed that seed priming
and seed size improved bulb yield per plant, chlorophyll content and photosynthetic pigments concentration
characteristics. The highest bulb yield per plant, chlorophyll a, chlorophyll b, chlorophyll a/b ratio were obtained
from plant that primed with Folammin amino acid 195.85 (g), 33.48, 7.79 (mg/g.FW), 4.3, respectively and the
lowest were achieved from control plants. Also mean comparison indicated that the higher values of bulb yield per
plant, chlorophyll a, chlorophyll b, chlorophyll a/b ratio were obtained from large seed size 180.66 (g), 21.60,7.20
(mg/g. FW), 3.9, respectively and the lower of it achieved from small seed size.
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Tablel. Combined analysis of variance bulb yield per plant and chlorophyll content of onion in experiment treatments

Chlorophyll content in Chlorophyll deficit

S.0.v df BUIbp%;?]IS per C?:]Ogﬂ?gﬁl]lé Z?:gtgm physiological maturity in during_maturity
stage period
Year (Y) 1 11132.76** 1455.86** 818.91** 90.93**
R/Year 4 3202.27 354.898 199.53 22.56
Seed size (SS) 2 6357.64** 136.44** 76.71** 8.53**
Seed size x Year 2 58.43ns 53.83ns 30.11ns 3.33nd
Priming (P) 3 15710.90** 524.33** 294.98** 73.34**
Priming x Year 3 847.07ns 143.62ns 80.83ns 1.96ns
Cultivar (C) 1 1708.58** 1174.26** 89.01** 9.89**
Cultivar x Year 1 1006.42ns 244.62ns 22.51ns 1.31ns
Seed size x Priming 6 147.84ns 158.11** 89.18** 9.91**
Seed size x Cultivar 2 1041.76ns 23.24ns 13.06ns 1.45ns
Priming x Cultivar 3 110.78ns 158.53* 89.28* 9.91*
Cultivar x P x SS 6 470.95ns 30.87ns 7.35ns 1.92ns
Year x SSxP xC 6 985.24ns 17.47ns 9.82ns 1.09ns
Error 92 1464.17 43.73 24.61 2.73
CV (%) 22.67 14.3 12.57 19.37

Doy ) 50 Jlaisl molaw jo jlo pme s g 3 lo Jxe u NS

Non- Significant, * and **: Significant at 5% and 1% of probability levels, respectively.
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Table 2. Combined analysis of variance of leaf photosynthetic pigments concentration of onion in experiment treatments

S.0.v df Chlorophyll a Chlorophyll b Carotenoid Total chlorophyll Chlorophyll a/b ratio

Year (Y) 1 787.04** 82.53** 161.75** 1320.42** 132.41**
R/Year 4 182.36 20.11 39.42 321.79 321.79

Seed size (SS) 2 77.15%* 7.73%* 15.16* 123.75%* 123.75%*
Seed size x Year 2 26.91ns 3.03ns 5.95ns 48.57ns 28.57ns
Priming (P) 3 282.50** 29.73** 58.27** 475.64** 175.65**
Priming x Year 3 78.03* 8.14* 15.96* 130.31* 13.31ns
Cultivar (C) 1 560.31** 66.54** 130.42** 164.66** 94.66**
Cultivar x Year 1 143.38* 13.87* 27.19* 221.93* 21.94ns
Seed size x Priming 6 77.87** 8.69** 17.58** 143.49** 13.49ns
Seed size x Cultivar 2 17.76ns 1.32ns 2.58ns 21.07ns 21.07ns
Priming x Cultivar 3 69.03* 8.99* 17.63* 143.84* 12.84ns
Cultivar x P x SS 6 13.84ns 1.75ns 3.43ns 27.99ns 27.99ns
Year x SSxPxC 6 11.13ns 1.22ns 2.39ns 19.57ns 19.57ns
Error 92 24.39 2.48 4.86 39.68 39.68

CV (%) 8.72 22.57 15.06 17.56 12.56

Doy ) 90 Jlaiml molan jo jlo cime s g % o Jxe e NS

Non- Significant, * and **: Significant at 5% and 1% of probability levels, respectively.
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Table 3. Mean comparison of different plant characteristics of seed size, pre-treatment and cultivar in 2012 and 2013
cropping seasons

Bulb Chiorophyll Chlorophyll  Chlorophyll

yield per content in con_tent in deﬁc_'t in Chlorophyll a  Chlorophyll b Carotenoids Total Chlorophyll
Treatment ] physiological during g £ ) chlorophyll .
plant bulbing stage : A (mg g™fw) (mg g™fw) (mg g™fw) 0 a/b ratio
© (mg gfw) maturity stage maturity (mg g~ fw)
9 99 (mg g*fw) period

Cropping season
2011-2012 115.21b 26.13b 19.59b 6.53b 18.66b 6.22a 8.71b 24.89b 3b
2012-2013 170.82a 32.49 24.37a 8.12a 31.34a 7.74b 10.83a 30.94a 4.1a
Seed size
Small 120.15¢ 27.37c 20.52¢ 6.84a 19.54b 6.51b 9.12b 26.06b 2.9b
Medium 140.24b 30.25b 23.69b 6.56a 21.58a 7.22a 10.10a 28.87a 3b
Large 180.66a 38.35a 32.85a 5.53b 21.60a 7.20a 10.08a 28.06a 3.9a
Priming
Control 101.40c 25.56d 17.17dc 8.4a 18.26dc 6.09bc 8.52c 3.99dc 2.9¢c
Hydropriming 133.94hc 26.48¢c 19.86¢ 6.6b 19.92¢ 6.51b 8.82bc 4.92b 3.1b
KNO3 149.67b 33.44b 27.25b 6.2b 24.43b 7.73a 10.81ab 4.98ab 3.2b
Falommin 195.85a 42.79 37.59% 5.2¢ 33.48a 7.79 10.91a 5.53a 4.3a
Cultivars
Red Azarshahr 181.79a 39.27a 32.12a 7.19b 28.97a 7.66b 1072a 30.63a 3.8a
Zargan 154.24b 32.44b 22.84b 9.96a 22.03b 8.82a 8.82b 25.20b 2.5b

Goldsire )l Sglas (gl oy O Jleim! maw 10 o cme S 1eS aesl Bl S i slact > gyl Jled 5 st 8 (sl Sl

Mean in each column and treatment with the same letter are not significantly different at 5% of least significant different test.
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Table 4. Mean comparison interaction effect of seed sizex priming on some physiologycal characteristics of onion in
experimented treatments

. Chlorophyll
Chiorophyll - Chlorophyll i =g 65 in ™ Chiorophyll  Chiorophyll . Total
. i in bulbing  physiological . Carotenoid
Seed size Priming . during a 0 chlorophyll
stage maturity stage : 1 o (mg g~Fw) 1
(Mg giFw)  (mg g Fw) n;)aetrl:gléy (mgg Fw)  (mg g Fw) (mg g"Fw)
Control 26.93d 18.85dc 8.1a 16.47dc 5.49dc 8.70dc 21.96dc
Small Hydropriming 29.91c 22.19c 7.73b 19.64dc 6.55dc 9.17dc 26.19dc
KNOs 34.7b 28.42b 5.65ab 21.64abc 7.21c 10.10c 28.85¢
Falommin 36.47a 32.55a 3.92c 18.26dc 6.08dc 8.52dc 24.35dc
Control 27.91d 21.93dc 6.08a 19.66bcd 6.55dc 9.17dc 26.21dc
Medium Hydropriming 38.36hc 22.28c 6.19ab 18.41dc 6.14dc 8.59dc 24.55dc
KNO; 34.36ab 29.91b 4.85¢c 23.60ab 7.60abc 10.64abc 30.40dc
Falommin 35.51a 31.64a 3.87d 25.74a 8.58ab 12.01ab 34.33ab
Control 31.96dc 26.01dc 5.96a 18.65d 6.22dc 7.69d 24.86dc
Large Hydropriming 32.42c 26.36¢ 6.08ab 18.70dc 6.23dc 8.73dc 24.93dc
KNO; 35.41b 30.89b 4.52bc 25.07a 8.36ab 11.70ab 33.43ab
Falommin 38.56a 35.72a 2.84d 26.19a 8.73a 12.22a 34.93a

ol 02,0 O Lozl s )0 lo e BB 545 pogie 4 laes sladd > L st 0 slo 1 Kiles
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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Table 5. Mean comparison interaction effect of priming x cultivar on chlorophyll content and photosynthetic
pigments of onion in experimented treatments

Chlorophyll in Chlorophyll

Priming Cultivar (;:Tk))riﬁghs{;lilggn physiological deficit chk-)rroot:tlwll Chlor;)phyll Chlorophyll b Carotenoid
(mg g*Fw) maturity stage in during (Mg giFw)  (mg giFw) (mg g'Fw)  (mg gFw)
99 (mg g*Fw) maturity period 99 99
Control Red Azarshahr 32.37cd 25.65cd 6.77e 27.57cd 20.68cd 6.90cd 9.65cd
Zargan 29.02e 21.01e 8.18cd 21.12e 15.84e 5.28e 7.3%
Hydropriming Red Azarshahr 32.98bc 25.99d 6.89cde 26.16¢d 19.62cd 6.54cd 9.16cd
Zargan 29.57d 21.35cd 8.29b 24.28e 18.21de 6.07de 8.50de
KNO Red Azarshahr 35.81bc 28.25¢ 7.63ab 36.21a 27.16a 9.06a 12.68a
3 Zargan 32.45¢ 23.56bc 9.01a 25.57cde 19.71cd 6.39cde 8.95cde
Falommin Red Azarshahr 39.97a 33.36a 6.66dce 32.59ab 24.44ab 8.15ab 11.41ab
Zargan 36.61b 28.72b 8.07c 29.81bc 23.26bc 70.45bc 10.43bc

el 30,8 0 ozl o j8 ls e BB 555 pogae 4 laod sladd > L sty 0 sla 2 Kikeo
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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