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Abstract

Although the main habitat of sea beet (Beta maritima), the wild ancestor of today's sugar beet, is the Mediterranean coasts, but it is a
native plant in different part of Iran, especially in western regions. The plant, despite of its many potentials, has been the subject of very
little studies. In the present study, the effect of drought and salinity stresses on germination and seedling specifications of sea beet in
comparison with sugar beet were investigated in two separate experiments (salinity and drought). Experiments were carried out in
completely randomized design with 3 replication factorial arrangement. Experimental treatments were including genotype factor (including
15 sea beet samples from Khuzestan, Elam, Kermanshah, Kurdistan and Azerbaijan provinces and two sensitive and susceptible cultivar
strains of sugar beet) and salinity factors(NaCl concentration of 0, 50, 100 and 400 mM) and drought factors (5 levels of 0, 3, 6, 9 and 12
bar). Results showed that the effect of salinity and drought treatments on germination percentage, radicle length, plumule length, radicle
weight and plumule weight traits were significant and in both experiments with increasing stress intensity germination percentage, radicle
length, plumule length, radicle weight and plumule weight traits decreased. In both experiments, germination percentage trait was less and
hypocotyl weight trait more affected by stresses than other traits. Also, in both experiments, radicle growth was less affected by stress than
the plumule. Statistical estimations showed that there was a significant difference between investigated genotypes for germination
percentage, radicle length, plumule length, radicle weight and plumule weight in both experiments. In salinity and drought stress conditions,
at least 5 and 7 sea beet genotypes were identified from Elam, Kermanshah, Khuzestan and Azerbaijan provinces, which were better in
terms of germination and early growth characteristics than sugar beet cultivars. Based on this, it can be concluded that sea beet has a high
diversity and resistance potential against salinity and drought stresses during germination and early growth stages and can be used to
produce more resistance sugar beet against salinity and drought stresses.
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Table 1- Characteristics of sugar beet cultivars and wild beet genotypes studied
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Table 2- Mean of squares effect of genotype and salt stress on experimental traits.
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*, **and ns: Significant at the 5% and 1% Levels of Probability and Non-significant, Respectively.
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Table 3- Mean of squares effect of genotype and drought stress on experimental traits.
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*, **and ns: Significant at the 5% and 1% Levels of Probability and Non-significant, Respectively.
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Table 4- Mean comparison of germination traits affected by beet genotypes under salt stress condition

. o araile 035 arale Jsb arads) U5y aradsy b e s
Sk o 55 . . . . [
Plumule weight ~ Plumule length  Radicle weight  Radicle length Germination
(Beet Genotypes)
P @ (cm) @ (cm) 2
Volew 5T
o 1.24b 6.24°¢ 153 6.87c 58.50°
(Azerbaijanz)
Y Olom 55T
° ) 1.25° 6.25°¢ 1.55¢ 7.03¢ 62.17 ¢
(Azerbaijanz)
Faleu b 3T
M 1.20b 6.15°¢ 1.45d 6.61¢ 61.17 %
(Azerbaijana)
Vel
£ 1.432 6.57® 1.93° 855 65.50%
(llamy)
Yoo
£ 1.26° 6.21° 1.53¢ 6.90 64.17 ¢
(Ilamy)
ool
e 1.24°b 5.724 1.52¢d 6.78¢cd 63.67
(llams)
Yoltile
s 1.24°b 5714 1.49 cde 6.65¢cd 60.83 %
(Kermanshahz)
Yoliile
s 1462 6.752 1,948 8.682 66.504
(Kermanshahg)
Yoliile
s 1.09¢ 5.05¢ 1.27f 5.71¢ 53.50"
(Kermanshahs)
VOl § 55
o 1492 6.872 2.008 8.912 66.17bc
(Kuzestanz)
N
o 1442 6.612 1.90° 8.48 b 64.83
(Kuzestany)
¥ Ol j 55
o 1452 6.692 1.95b 8.682 62.00¢d
(Kuzestans)
VOl
O 1.24" 6.31" 1.52¢ 6.82° 62.18
(Kurdestany)
Yolkws
S 1.22° 5.63¢ 1.54¢ 6.89 59.50 °f
(Kurdestanz)
. _
OenS 1.12° 5.17¢ 1.32° 5.87¢ 50.17
(Kurdestans)
Sosh @ Jomie 05
(Salt tolerant cultivar) * 1.52° 4.40f 1.43¢ 5.13f 56.00¢
Sosh 4 ples o3, _
(Salt sensitive cultivar) ** 0.94¢ 3.799 0.999 3.99¢ 40.00!

e (6355 AT 4 Jerte 5 eleo Aals 5 5 4 T233-P.29XMSC2 a8y J sy 5 YYYAF-VAP (3,5 X

..\.:L.6.,;)\:6’#;,ﬁl:él«ul;.u?Q)n)TwLulj.u);@da.‘ﬁéJbT,]&;j\MSﬁa;},;éb\:afo}u,ash@épg%\
22393-196 and Rasoul cultivars are salt sensitive and salt tolerant control, respectively.
Means difference within the same column sharing the same letters are not statistically significant at the 5% level based on

Duncan's multi-domain test (P< 0.05).
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Table 5- Mean comparison of germination traits affected by beet genotypes under drought stress condition

e ale 035 el b sy 053 ek, S e

S S 55 ] . . . e
Plumule weight ~ Plumule length  Radicle weight ~ Radicle length ~ Germination

Beet Genotypes .
( ypes) © (cm) © (cm) »
s 55T
Ol 1.31¢f 6.49°¢ 1.61° 7.22¢ 61.33%
(Azerbaijani)
Yol b ,5T
o ) 1.460c 6.610° 1.94cd 8.66 °d 59.33¢
(Azerbaijanz)
Foloub,3T
o 1.33¢ 6.45°¢ 1.60¢ 7.25¢ 64.17%
(Azerbaijans)
Ve
£ 1,522 6.83 2.07 3¢ 8.98 abe 65.502
(llamy)
Yok
= 1.43¢ 6.42° 1.89¢ 8.44¢ 61.17¢%
(llamy)
¥eol|
56 1.241 6.00¢ 1.49°f 6.741 59.67 %
(llams)
Yelisle
s 1.31¢f 5.934 1.59¢ 6.99 ¢f 60.83 %
(Kermanshahi)
Yolsile
s 1.53%® 6.88 % 2.00%¢ 8.91 5 64.83 %
(Kermanshahz)
Folile
s 1.199" 5.37¢ 1.38¢ 6.179 51.00°¢f
(Kermanshahs)
VOl j 55
M 1582 7.152 2.10% 9.352 64.17 abe
(Kuzestanz)
S
Yokeis 1,54 6.954 2.042 9.12% 62.00 <
(Kuzestanz)
¥l ) 5
M 1552 7.022 2.032 9.102 66.52
(Kuzestanz)
W
e 1.31¢ 5.95¢ 1.59¢ 7.12¢ 63.67"
(Kurdestanz)
Yolws
e 1.30° 5.85¢ 1.62° 7.24¢ 59.50°
(Kurdestanz)
Fol
S 1.16" 5.26° 1.349 5.99 9 54.00°
(Kurdestans)
Sas 4y oz 3
(Drought tolerant cultivar)” 1.37¢® 4.93' 1.60° 5.76" 59.83
S 4yl 3]
(Sensitive sensitive cultivar)™ 0.99! 3.949 1.05" 4.19' 40.67"

izen (St 55 4 Jesete g el dals O 5 4 LG Sl I PRl
Pl 51 e STl (sl atals i B30T il s oy gy e 53 (65lT 5 31 s &5 2t U g (6115 457 O gt 2 sl e 30
Jolgeh and Paya cultivars are sensitive and drought, respectively.

Means difference within the same column sharing the same letters are not statistically significant at the 5% level based on
Duncan's multi-domain test (P< 0.05).
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Fig. 1- Germination percentage in different genotypes under the influence of drought stress.
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Fig. 2- Plumule weight in different genotypes under the influence of drought stress.
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Fig. 3- Radicle weight in different genotypes under the influence of drought stress.
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Fig. 4- Radicle length in different genotypes under the influence of drought stress.
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Fig. 5- Plumule length in different genotypes under the influence of drought stress.
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Fig. 6- Germination percentage in different genotypes under the influence of salt stress.
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Fig. 7- Plumule weight in different genotypes under the influence of salt stress.
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Fig. 8- Radicle weight in different genotypes under the influence of salt stress.
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Fig. 9- Radicle length in different genotypes under the influence of salt stress.
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Fig. 10- Plumule length in different genotypes under the influence of salt stress.
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