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Introduction

Aging seed can be defined as loss of seed quality, viability and vigor. This process is irreversible over time
and its intensity increases with increasing temperature and humidity. Aging seed is one of the major factors
reducing quality and quantity in the agricultural sector, especially oilseeds. The use of antioxidants can reduce
the damaging effects of aging. Ellagic acid is a natural plant antioxidant that can play a role in reducing the
effects of stress on plants. This substance is a phenolic compound and among different antioxidants, due to its
polyphenolic properties, it is one of the best scavengers for oxygen free radicals.

Materials and Methods

To investigate the effect of ellagic acid on improving the quality of plants obtained from normal and aged
soybean seeds, an experiment was conducted in the research farm of Shahroud University of Technology during
the two cropping years 2019 and 2020. In this study two sets of seeds including control seeds (un-aged) and aged
seed were used and ellagic acid (50 mg. I™) was applied for control, seed pretreatment, foliar spray and seed
pretreatment+foliar spray. Farm research was conducted a factorial experiment based on a randomized complete
block design (RCBD) in three replications. Soybean seeds var. DPX were collected from Mazandaran
agricultural research center. The water content of seeds was 12%. The seeds were those that harvested in the
same year and kept in a controlled storage room at the temperature between 14 to 17 °C and relative humidity of
30 to 40% at the Agricultural Research and Training Center and Natural Resources of Mazandaran Province. To
prepare aged seeds in the laboratory, the seeds were incubated at 41°C and 95% relative humidity for 72 hours.
Seed pretreatment with a concentration of 50 mg.L™ ellagic acid was performed under ventilation condition for 6
hours. The seeds were then dried in the shade and used to continue testing and measuring traits compared to
normal seeds. Foliar application was done early in the morning at the beginning of flowering (R1) and in
favorable environmental conditions.

Results and Discussion

The results showed that aging reduced the mean daily seedling field emergence by 61.39% compared to
normal seeds. The ratio of chlorophyll a to b, total chlorophyll, stomatal conductance and membrane stability
index in the leaves of plants from aged seeds decreased by 9.9, 6.3, 7.0 and 28.9%, respectively, compared to the
control. The amount of free amino acids and soluble sugars in the leaves of plants from aged seeds increased
compared to normal seeds. Pretreatment of normal and aged seeds with ellagic acid increased the mean daily
seedling field emergence by 23.1% and 19. 7%, respectively. The content of insoluble sugars were increased
with application of both pretreatment and foliar spray of ellagic acid 32.0% respectively. The highest oil yield in
both conditions was observed with application of both pretreatment and foliar spray of ellagic aicd. The yield
seed increased with ellagic acid compared to the control 23.6%. Grain yield was higher than 23.2% in the plants
that had received ellagic acid in a form foliar spray. In the end, the pretreatment+foliar spray of ellagic acid had
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the highest grain yield, which increased to control 55.5%.

Conclusion

However, in this study, the application of ellagic acid as a seed pretreatment and foliar spray had a positive
effect under normal and aging conditions, but in the scope of the research, the combined application of ellagic
acid as seed pretreatment and foliar spraying can be recommended to increase seed yield and seed oil yield in
soybean. In general, ellagic acid can be introduced as a powerful antioxidant in aging conditions to reduce some
of the destructive effects of the reactions involved in aging.
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Table 1- Physico-chemical properties of the experimental soil
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Table 2- Meteorological data for the field sites during experiment (Semnan province Meteorological Office)
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Relative humidity (%0)
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Figure 1- Effect of aging seed (a) and seed pretreatment of ellagic acid (b) on mean daily seedling emergence
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Table 3- Variance analysis of mean squares of mean daily seedling field emergence (MDE), membrane stability index (MS),

LA, soluble sugar, insoluble sugar, free aminoacids, stomatal conductance (SC), oil yield and seed yield under aging and
ellagic acid on field of soybean

i aabe i .
s df  MDE MS LAI Soluble Insoluble Free. sc Oll " Grain yield
S.0V sugar sugar aminoacids yield
Year Jlo 1 0.32™ 0.11"™ 0.54"™ 5115.25™ 782.79™ 716.47" 4307.35"™  329.93™ 9776.66"™
Jol s 4 0.08 7.59 0.46 463.59 190.94 512.92 0.25 729.62 19466.40
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a 5 - o .
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b) <3V sl - . .
(b) "_) M 3 1.40* 29.58™ 0.67™ 2338.74™ 1560.74 953.02" 157.49™ 726.24 17424.00
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CV (%)
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o pd S5 g deoyd gy e ) (61 pime (g )b xe pis icu Sy s g # IS
ns, * and **: nonsignificant, significant in 5% and 1% respectively.
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Table 5- Mean comparison of aging seeds and ellagic acid on total chlorophyll in 2018, Chl,/Chl,, total chlorophyll (Chliy,) of
leaves in 2019 of soybean leaves

Treatments W ,log Chliotay Chla/Chlb Chlota
(2018) (2019) (2019)
(mg. g Fw) (mg.g* Fw)
AQING (¢ oy
Un-aged Seeds sxgwys ué jods 6.39 111 5.86
Aged seeds sdguw b yols 5.99 1.00 5.48
LSD 5% 0.359 0.083 0.303
Ellagic acid <G3¥1 sl
Control aals 5.83 0.86 5.09
Pretreatment los iy 6.37 0.92 6.01
Foliar spray b Jskxe 6.28 1.25 5.53
b olowet yloss b 6.28 1.19 6.20
Pretreatment+ foliar spray
LSD 5% 0.507 0.117 0.429
—@— Un-aged seeds
e+«A++ aged seeds
o8 - 2 a
a
}a 4
\'/3:5 IRTTLAA Trreeeeagent” ab
A o6 | A be
c T c
2 O
o]
0.4 - . :
b1l b3 b4

RSN W

Ellagic acid (mg.L?)

UN- 10300 58 308 5934) YYAA Sl 53 Ligms (S0 32 53D 422 by IS Conmad 2 Su3¥T omsl 9 y9is (5 0y S0 2 =Y JSUS
(aged seeds :23gu0 43 494y aged seeds

Figure 2- Effect of aging seed and ellagic acid on the Chl,/Chly of leaves in soybean in 2019. b1: control, b2: pretreatment, b3:
foliar spray and b4: seed pretreatment+foliar spray
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Table 6- Mean comparison of aging seeds and ellagic acid on Stomatal conductance, free aminoacids and grain yield in

soybean
Treatments B o Slaize, Colaa 3l %a!-‘_;l.a:.\?.wl C:-"_S) a,SJ.e.n m'la. a,StLo.:
stomatal conductance  free aminoacids oil yield grain yield
AQING ¢y gy mmol CO,. m?, §* Hg. g Fw g.m? g.m?
Un-aged seeds sdguwyd pué jol 157.86 169.50 - -
Aged seeds o3gu b 59k 146.80 205.96 - -
LSD 5% 7.495 11.844 - -
Ellagic acid <3V sl
Control sals - - 32.46 167.21
Pre-treatment jlo i - - 40.66 206.66
Foliar spray s Jgl>e - - 40.53 206.06
st led i - 51.42 259.99
Pre-treatment+ foliar spray
LSD 5% - - 6.30 32.885
—@— un-aged seeds
+++A-+ aged seeds
)
18]
= 200 a
%gg bc Y TR b f‘b
B i) 150 | . Cee, esecsccce
7 =20 bc
4 F A bc
D ED® 100 g cd
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b1 b2 b3 b4
SV ol

Ellagic acid (mg.L1)
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Figure 3- Effect of aging seeds and ellagic acid on content of insoluble sugars of leaves in soybean. b1: control, b2:
pretreatment, b3: foliar spray and b4: seed pretreatment+foliar spray
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Table 7- Mean comparison of interaction of year and aging seeds on oil yield and grain yield in soybean (ylal: un-aged seeds
in 2018, yla2: aged seeds in 2018, y2al: un-aged seeds in 2019 and y2a2: aged seeds in 2019)

b o o9y 3 Nes 4> 3 Slos

y Oil yield Geain yield
Treatments (g.m_z) (g'm_z)
ylal 51.44 257.54
yla2 36.34 190.96
y2al 52.90 263.65
y2a2 34.39 187.76
LSD 5% 6.308 32.890
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Table 8- Path coefficient analysis of mean daily seedling field emergence (MDE), membrane stability index (MS), Leaf area
index (LAI), content of soluble sugars and total chlorophyll traits on seed yield (seed yield is dependent trait)

Traits MDE MS LAl  Soluble sugars Chly Total effects
MDE 0.11 0.003 0.32 0.08 0.09 0.625
MS 0.07 0.005 0.28 0.05 0.04 0.473
LAI 0.08 0.003 0.45 0.06 0.10 0.705
Soluble sugars  -0.08 -0.002 -0.23 -0.11 -0.02 -0.467
Chliotal 0.04 0.0009 0.18 0.01 0.25 0.491
R- Square 0.5763

bl o wiby > Slas (59 3 Glho puiiine put Ol Sl oz LS Jlad | 2B g peiiane Ol 31 odima lis Jad )3 denge dlus]
Direct (Bold) and indirect effects of traits on seed yield.
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