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Extended Abstract

Introduction

Soil salinity is a major adverse environmental problem
that reduces crop yields globally and threatens more
than 833 million hectares of arable land. Salinity-
affected soil has been reported in over 100 countries
worldwide, with most salinity cases resulting from
irrigation. Seed germination is a stage in which the plant
is susceptible to abiotic stress such as salinity. Salinity
stress affects plant growth and yield through ionic
toxicity, reduced seed germination percentage, and
increased germination time. Since germination is
facilitated by energy stored in the seed, the inhibition of
seed germination caused by salinity stress may primarily
be due to energy changes in metabolic activities caused
by osmotic and ionic pressure. Sugar beet (Beta vulgaris
L.) is a valuable source of sugar and bioethanol
production in temperate regions of the world. Priming
treatments have beneficial effects such as increased
germination, synchronized emergence, early seedling
growth, and minimization of the harmful effects of
abiotic and biotic stress. In this study, the effect of
different priming levels on the germination and
morphological traits of sugar beet cultivars called Pars
and a Rizofort were investigated under normal and
salinity stress conditions.

Materials and Methods

In order to investigate the effect of chemical priming
with different substances on the germination and growth
of seedlings under greenhouse conditions, experiments
were carried out under normal and salt stress conditions

in the crop season of 2018-19. Experimental treatments
included two cultivars (Rizofort and Pars) and ten levels
of priming [without seed priming (control),
polyethylene glycol, potassium nitrate, calcium
chloride, zinc sulfate, salicylic acid, hydrochloric acid,
mannitol, potassium dihydrogen phosphate, and
distilled water]. At harvest, five samples were selected
from each treatment in all replications. The length and
width of the leaves as well as the length of the petiole
were measured. The mean length and width of the leaves
and the length of the petiole from these five plants were
then utilized for statistical calculations. After harvesting
the roots of the selected plants from each experimental
treatment, the distance from the cutting point of the
collar to the end of the root was measured, and the
average was recorded as the root length. The length and
diameter of the hypocotyl of the selected plants was
measured. . The weight of the aerial parts of the selected
plants and the roots that were separated from the collar
after weighing were measured using a digital scale. The
aerial parts and roots of the seedlings were placed in
paper bags for drying in an oven at 85<C for 24h and then
weighed again. The analysis of variance of the data was
performed using SAS 9.1, and mean comparison was
done by the Duncan method at five percent significant
level

Results and Discussion

Analysis of variance of the studied traits showed that the
effect of cultivar treatment was significant on seedling
germination percentage and rate, shoot dry weight, root
dry weight, root length, petiole length, hypocotyl

y Agrotechnology Department, Faculty of Agriculture, Islamic Azad University of Mahabad, Mahabad, Iran.

*Corresponding author: nabizadeh.esmaeil@gmail.com

y Faculty of Agricultural Sciences, Shahed University, Tehran, Iran


https://jsb.areeo.ac.ir/

By dalS AD) g 0l Sl Shy ok Sisealy S

diameter, hypocotyl length, and leaf length, which
indicated the existence of genetic diversity between
cultivars. Different levels of priming also affected the
above traits at 5% probability level. The interaction
effect of cultivar on priming was significant for all traits
except seedling emergence rate and leaf length. Under
salinity stress, the effect of cultivar and the interaction
effect of cultivar on priming was significant (P < 0.01)
on seedling emergence percentage and rate, shoot
weight, shoot dry weight, root weight, root dry weight,
root length, petiole length, hypocotyl diameter,
hypocotyl length and leaf length, which indicated the
existence of genetic diversity between the studied
cultivars. Different levels of priming also had significant
effect on the above-mentioned traits (P < 0.05). Results
showed that the highest percentage of seedling
emergence, shoot and root dry weight, root and leaf tail
length, hypocotyl diameter and length related to the
Rizofort variety and the application of zinc sulfate
pretreatment with 50 mM concentration in both
conditions. Calcium chloride priming with 50 mM
concentration also improved and increased the studied
traits in the Rizofort cultivar under normal condition.
Zinc sulfate priming in both conditions (normal and
salinity stress) increased the characteristics of seedling
emergence and seedling growth of two sugar beet
cultivars compared with no priming and was able to
moderate the adverse effects of salinity stress. The
application of micronutrients, especially zinc, has
emerged as a promising strategy to mitigate the adverse
effects of salinity stress on plants. This essential
micronutrient plays a vital role in plant growth and
development. Previous studies report that the
application of micronutrients plays an important role in
various physiological and biochemical processes in
plants, including ion uptake and transport. Reduced
yield and growth due to salinity stress have been
attributed to high concentrations of sodium ions, which
hinder the uptake of other nutrients essential for growth.

Conclusion

Since ZnSO4 can mitigate the negative effect of NaCl
by limiting the absorption of sodium and chlorine or its
translocation in the plant, under normal conditions, the
highest fresh and dry weight of the aerial parts and roots,
root length, leaf petiole length, hypocotyl length and
diameter, leaf length, percentage and seedling
emergence rate under normal and salinity stress
conditions resulted from zinc sulfate priming. The
results of the interaction effect of priming on the cultivar
under normal and salinity stress conditions also
followed this pattern. Given the higher genetic potential
of the Rizofort cultivar compared with Pars cultivar
under normal and salinity stress conditions, the highest
traits resulted from priming with zinc sulfate. In

al

summary, the use of zinc sulfate priming as an effective
method to improve seedling emergence and seedling
growth of sugar beet under salinity stress conditions can
help growers to improve their crop yields.
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Table 5. Comparison of the average levels of different seed treatment solutions on some suger beat under
normal conditions
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Priming Control PEG KNO; CaCl SA ZnS0O, Hydrochloric Mannitol KH,PO, Distilled
Acid water
Sy Jsb 2.079 2.31°¢ 2.46 2.682 2.47 2.782 2.32¢ 2.33¢ 2.61% 2.37¢
Leaf
length
(cm)
JYTSERCrIw 16.94¢ 22.83%  28.44b«  36,59% 28.99°d  40.332 24,34% 23.6% 34.68% 26.57¢
Seedling
emergenc
e rate
(seeds/da

y)




wddy g 00l sla Sk p oy Sl Sl

Jboy bylyd o ud,uss Glis p (Suelp X w8)) ble Sl ol 1Sle duslio & Joao
Table 6. Comparison of the means of the interaction effect (Culture x Priming) on sugar beet traits under

\A)

Normal conditions

Siamily Xoby ol oy eSS L) Wiy ol ain b Spp b ekl Lo b
Cultivar*priming Seedling Shoot Dry Root Dry Root Leaf Hypocotyl Hypocotyl
emergence weight (g) weight (g) length petiole diameter length (mm)
percentage (cm) length (cm) (mm)

albl 29.29il 0.10efg 0.21l 11.49k 0.26h 1.35k 0.71jkl
alb2 30.97hl 0.12efg 0.32k 15.71hi 0.30gh 1.45jk 0.76ijk
alb3 40.52cf 0.17cg 0.67f 19.2%fg  0.47cde 1.88dg 0.92efg
alb4 51.11b 0.30b 1.03b 25.02ab 0.57ab 2.22ab 1.17ab
albs 61.70a 0.43a 1.19a 26.07a 0.63a 2.35a 1.24a

alb6 43.08cd 0.21bf 0.76e 20.35de 0.50bcd 1.95def 0.98de
alb7 38.61dg 0.14cqg 0.54hi 18.56¢fg 0.41ef 1.76fi 0.85ghi
albs 34.31fj 0.13dg 0.40j 17.17fgh  0.36fg 1.57ij 0.80hij
alb9 49.56b 0.27bd 0.87c 23.51bc 0.55bc 2.17abc 1.12bc
alb10 46.17bc 0.23be 0.81d 22.08cd 0.51bc 2.04bcd 1.04cd
azbl 20.49n 0.06g 0.10m 8.82l 0.25h 1.271 0.58m
a2b2 29.03j1 0.12efg 0.49i 15.61hi  0.42def 1.58ij 0.77ijk
a2b3 32.87gk 0.17cg 0.63fg  17.02gh  0.50bcd  1.71ghi 0.88fh
azb4 37.28dh 0.20bf 0.77de 19.53ef 0.55bc 1.91dg 0.99de
az2bs 41.70cde 0.27bc 0.89¢ 20.81de 0.58ab 2.07cde 1.03cd
a2b6 31.24hl 0.14cg 0.58gh 15.80hi 0.47cde 1.66hij 0.82gi
azb7 24.76In 0.09fg 0.31k 13.28jk 0.32gh 1.03kl 0.67km
a2b8 27.37klm 0.11efg 0.38j 14.14ij 0.37fg 1.46jk 0.72jl

az2h9 35.72¢i 0.19hg 0.68f 18.18efg  0.52bc 1.81eh 0.96df
a2b10 22.16mn 0.08fg 0.20l 11.39k 0.27h 1.27kl 0.64Im

al: Rizofort Cultivar, a2: Pars Cultivar, b: Different priming levels
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Table 7. Analysis of variance of sugar beet traits under the influence of cultivar and seed priming under salt
stress conditions

55 qulie @) IRE 2oy B I D)) 09 aby Jb e dd UsSame 8 e Jb Sp b
@l s owls wlor il ady ) Sis Sy
SHOAY) df Seedling Seedling Shoot Root Root Leaf Hypocotyl Hypocotyl Leaf
emergence emergence rry dry length petiole diameter length length
percentage Rate weight weigh length
o3, 1 24.7** 3.042** 0.001*  0.004* 4.066* 0.006* 0.022** 0.006** 0.013*
Cultivar
Sy 9 92.89** 16.63** 0.010*  0.048* 42.27*  0.066* 0.354** 0.105** 0.18**
Priming * * * *
C*P 9 12.22** 6.44** 0.001*  0.007* 5.38**  0.012* 0.067** 0.012** 0.018*
s 40 0.026 0.010 0.00006  0.00004 0.084 0.00001 0.00002 0.00008 0.00007
Error
Sl i o 0.89 0.75 5.92 3.19 2.38 1.49 0.78 0.83 0.45
CV (%)

**Significant at 1%
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Table 8- Comparison of the Means of the Interaction Effect (Culture x Priming) on Sugar Beet Traits under
salinity stress conditions

Sl X by IRk ) IoRb Cpu SEs i 039 ady) Job e die U a8 UsSae Jlb Sp b
wxals wmls lon plul - adySs Sy
CultivarxPriming Seedling Seedling Shoot Root Root Leaf Hypocotyl ~ Hypocotyl Leaf
emergence emergence rry rry length petiole diameter length length
(%) rate weight weight (cm) length (mm) (mm) (cm)
(seeds/day) (@ (9 (cm)
albl 12.73s 8.81s 0.043mn  0.063q 7.1871 0.24r 1.04s 0.54p 1.73r
alb2 13.47q 4.96q 0.05km  0.0960 9.82j 0.28p 1.11q 0.58n 1.85p
alb3 17.62k 12.58k 0.07hi 0.203j 12.06fg  0.44j 1.44k 0.71i 2.003k
alb4 22.24c 17.52c 0.133c 0.31c 15.64b 0.54c 1.71c 0.906b 2.22¢c
albs 26.83a 18.71a 0.186a 0.36a 16.29a 0.6a 1.81a 0.95a 2.31a
alb6 18.72i 13.62i 0.09fg 0.23hi 12.72e 0.47h 1.5i 0.75g 2.05i
alb7 16.78m 11.6m 0.06ik 0.16l 11.6gh 0.38l 1.35m 0.65k 1.95m
albs 14.920 10.480 0.056jm 0.12n 10.73i 0.34n 1.20 0.621 1.9n
alh9 21.55e 16.52e 0.11d 0.26e 14.7c 0.52e 1.67e 0.86d 1.17e
alb10 20.07g 14.23¢g 0.lef 0. 24fg 13.8d 0.499 1.57g 0.8e 2.09¢
azbl 12.05t 8.0t 0.033n 0.04r 6.791 0.24r 1.003t 0.52q 1.68s
az2b2 17.08I 12.071 0.066ij 0.18k  12.01fg 0.41k 1.411 0.68j 1.981
a2b3 19.33h 14.0h 0.096eg  0.23gh  13.08e 0.48¢g 1.52h 0.78f 2.07h
a2b4 21.93d 17.13d 0.12d 0.29d 15.02¢c  0.536d 1.7d 0.88c 2.2d
a2b5 24.52b 18.06b 0.16b 0.33b  16.01ab  0.56b 1.79b 0.92b 2.28b
a2b6 18.37j 13.04j 0.08gh 0.22i 12.16f 0.46i 1.48j 0.73h 2.03j
a2h7 14.55p 10.31p 0.05jm 0.11n 10.21j 0.310 1.16p 0.6m 1.880
a2b8 16.09n 11.43n 0.06:il 0.14m 11.2hi 0.36m 1.31n 0.64k 1.93m
a2b9 21.01r 16.01f 0.11 0.25ef  14.13d  0.503f 1.62f 0.85d 2.14f
a2b10 13.03r 9.00r 0.4In 0.07p 8.72k 0.26q 1.06r 0.560 1.80q

Sigogly lises oo 1D g oyl 18,182 « g3, o8 A1

al: Rizofort cultivar, a2: Pars cultivar, b: Different priming levels
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