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Table 1. Germination percentage of sugar beet lines and population in two seed washing methods;

3 (normal method) and 7 hours

Jsere a9y 5 554l o )s Shad Cela VI e G54 o)

Ay Cmaz g laop Y ol Germination in Germination after
Sugar beet lines and population normal method (%) 7 hour hydropriming (%)

25 H

1 BP Mashhad Polygerm 89 89
P25k

2 BP Karaj Polygerm 84 82
S

3 7219 p. 69 Polygerm 78 80
25 H

4 9572 p. 12 Polygerm 89 94
N o5 b

5 B. Marithima Polygerm 0 43
. (ST

6 7112 Firuzkuh Monogerm 47 47
2355

7 436 Monogerm 87 91
P25k

8 436 Bigerm Polygerm 76 81
STy

9 9671 p.11 Monogerm 84 89
255

10 Orbis Monogerm 95 94
(ST

11 9597 p. 12 Monogerm 87 95
P55

12 428 OT Monogerm 89 87
ST

13 8150 p.9 Monogerm 80 84
P25k

14 7233 p.29 Polygerm 95 97
25 M

15 7233 p.12 Polygerm 95 96
255

16 261 OT Monogerm 91 93
(ST

17 452 Monogerm 83 86
[S3ReH

18 7221 Polygerm 75 75
P25 b

19 191 Polygerm 94 93
25 H

20  7233p.29*MSC2 Polygerm 89 97

S50 Oljee Jilo b s Y s 35 4l Oljee il b i 5 68 5
* Wild type with minimum germination. ** Pure line with minimum germination
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Fig. 1. Seed germination percentage of sugar beet (left) and relative reduction in germination compared with

the normal condition (right) in salt stress treatment (S,=1.07, S,=2.04 and 0=0.05)
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< -10 A
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sugar beet genotypes

(Sx=5.27) dalis 4 S (658 25 laslesd 5o )i S 55 ) alsr 2alS do s -Y S

Fig. 2. Relative reduction in germination of sugar beet genotypes in salt stress treatments compared to normal

(S4=5.27 and 0=0.05)

Comar 5 YV 4 dle dob 5 araly) Jsb (b 18 okl Aoy Sliv (L)l 4 oY Jg
Sos o5 sbaslad 53 LS )l
Table 2. Analysis of variance for abnormal seedling percentage, radicle and hypocotile length of 20 sugar

beet lines and populations in salt stress treatments.
MS) ol Sl

5 gl l5Tar 5o bl e db el Jsb
S.0.V d.f Abnormal seedling  Radicle length  Hypocotile length
Salinity(S) s, s& 3 29.33%* 17894 %% 3385%**
Genotype (G) s 53 19 4.91%* 4213%** 2757**
S X Gss 53 X o) st 57 1.3%% 110%* 287%*
Error b7 glls 240 0.795 50.04 32.89
CV(%) o o <o 2 46.31 11.04 10.9
** Significant at 1% probability level L33 & ozl prans 53 5l gme 2

Caraz 9 Y Y Giale 2als do)s g s,lubul g5l do s Slaw il yls 4 5o ¥ g
Sos o5 Slasled 53 LS jder
Table 3. Analysis of variance for germination and relative reduction in germination of 20 sugar beet lines and

populations in salt stress treatments

&33Ta 55 ) Sl Ay & 8l Jrals Ao,
S.O.V % sle d.f Germination percent  Relative reduction in germination
Salinity(S) s, 5% 2 13399%* 13234%%*
Genotype (G) s 53 19 5485%* 1483%*
S X Qs X 57 344 342
Error zlb;T gl 240 338 333
** Significant at 1% probability level L3 &85 Jlazt el 3l gma s
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Table 4. Mean ranking of sugar beet germplasm based on abnormal seedling percentage, radicle and hypocotile length after slicing at different salinity levels.

b E slaslr ety Jgb il dsb
Abnormal seedlings (%) Root length (mm) Hypocotile length (mm)
4y S 55 EC (dS.m™) EC (dS.m™) EC (dS.m™)

Sugar beet Genotypes control 16 20 24 control 16 20 24 control 16 20 24
1 BP Mashhad 14a 18bc 8a 13a-c 12a-e 9c-f 14e-h Tb-e 8b-e 16ab 15e-h 4abc
2 BP Karaj Ta 4ab 2a 18a-c 17cde 6abc 9b-g 9b-f 11d-g 13ab 10b-h 6a-d
3 7219 p. 69 6a 15abc 15a 6ab 4abc Sabc 4a-d 4abc 10c-g 2ab la la
4 9572 p. 12 Sa 14abc 14a 2a 3ab 4abc 3abc 3abc 6b-¢ 7ab 4a-d 15¢c-e
5 B. Marithima™ 20a 20c 19a 20c 20f 20h 20i 20h 20h 20c 20i 20f
6 7112 Firuzkuh™ la 13abc la 17a-c 18de 16fg 15f-h 17fg 17g 14ab 191 18de
7 436 4a 12abc 10a Sab 19¢ l4e-g 19h 19¢g 13d-g 6ab 8g 11b-e
8 436 Bigerm 13a 11abc 4a 3a 8a-d 12d-g 17gh 13d-f 2b 10ab 14d-h l4c-e
9 9671 p.11 12a 19¢ 20a 16a-c Sabc 7a-d Ta-e 12d-f 4bcd 3ab 6b-f 8b-d
10 Orbis 11a 2a 3a 12a-c la 3abc 2ab la 7b-e 12ab 18hi 19¢
11 9597 p. 12 10a 17bc 6a 1la-c 9a-d 1lc-f 18gh 10c-f 3be la 13¢c-h 7b-d
12 428 OT 9a 3ab 9a 4a 14a-e 13e-g 1lc-g 18fg 16g 9ab Sa-e 12b-e
13 8150 p.9 19a 10abc 18a 9a-c 11a-e 10c-f  10b-g 1lc-f 12d-g 4ab 17g-1 13b-e
14 7233 p.29 18a 9abc 13a 19a-c 2ab 2abc la 2ab Sb-f 17b 9b-g 9b-d
15 7233 p.12 8a Tabc 17a 8a-c 6abc la 8a-f Sabc 19h 15ab 2ab 2ab
16 261 OT 17a 6abc 12a la 15b-¢ 19¢ 12d-h  14d-f 15fg 11ab 16f-i 16¢c-¢
17 452 16a 5abc 16a 14a-c 13a-e 17fg 16gh 16ef 14efg 18b 7b-g 10b-d
18 7221 3a la Sa Ta-c Ta-d 15fg 6a-¢ 15d-f 9b-f 19b 12b-h  17c-e
19 191 2a 8abc Ta 10a-c 16¢cde 8b-¢ 13e-h 8b-e 18¢g 8ab 11b-h Sabc
20 7233p.29*MSC2 15a 16bc 1la 15a-c 10a-d 18fg S5a-e 6a-d la Sab 3abc 3ab

S« 1.13 24 1.25 1.36 5.22 2.69 2.63 4.06 2.8 2.19 1.95

.\3)\.\5‘5)135';;»QJL&M);@kalcla.«p;,gd\;élul;.,\.'>’Q‘,A)‘Twl.ulj!AMJ}:JJ)PASIJ\;S&LAJ;JQQPJA);
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
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Table 5. Mean comparison of sugar beet genotypes germination in fine and large size of Perlit medium in 16

and 20 dS.m"' salinity levels

s 6 Sl oy S50 s>
Germination (%) after one week

ain 93 3l ey (S340 e Lo
Germination (%) after two weeks

s Fine ;, 7.8 4.17
Perlit size Large <.z, 349 19.79
T value (d.f=6) -2.3364 2611
S S e 16 32.8 16
EC (dS.m™) 20 9.9 7
T value (d.f=3) 2.73 413"

* significant at 5% probability level
+ t test was conducted for pair samples

awle 9 0T ;505 U 5 (Beatty and Ehlig, 1973)
Syl s >3 &\J_&J_wtpd_:ésgj)_:fol_ﬁa\
a s aS ol i 55 Ll ((Mesbah et al., 1991 b )
e 4 sl avle (g5l glacs b L il Jlouls
SIS s cale (sl 33 B 03 S
Sl g el OAS 550 599 b 9 ool S5 (6 20y
P S s 2iST Sossle Las S

&h.l_'&dj.bu@ob.aﬁcbﬁw)).&)&a{jcaﬁ

M)é@dh}\é&u}})\:&n*
L il o (Sladigoi Dy g L 0505+

S sy ) Salr b 5 s Ui
sl a8 sl L (Sl 1) Laesls) 618
e Lome 53 5l S pon b b slal
Yozl awls oS das o 0L Cj.p}.e ol ol S
ol )l 6“&;3;:-“9&-’6‘-“%”}‘%
MMQJJ)T‘S‘JA&;}‘)&}OJLM&)J&

03 g IB yhii sla Y Sl ol slus (g 5-d



----- o el sl el 5 gsh i 51"

V9 (558 53 B i Sl 55 4B o 1 olS slaw 5 554l Aoy o Sobe aulie -5 J g

MLA‘E.?MJJJ:.&J;M‘)&AJ

Table 6. Mean comparison of seed germination percentage and number of dead seedling of sugar beet

genotypes in 16 dS.m™ salinity

Bl S8 Aoy by o SlelS sl
Treatment Seed germination (%)  No. of dead seedlings
normal Jb ; 80a 1.53b
(EC=16) , 4 52b 10.51a
Sy 3,18kl o 3.23 0.07
BP Mashhad 71 bed 4.8 de
BP Karaj 63 bed 4.5de
7219 p.69 83 abe 9.2abc
9572 p.12 67 bed 6.0 abcde
B, Marthima 73bcd 4.3 de
7112-82 66 bed 3.0ef
436-82 100 a 1.0f
436-bigerm 65 bed 9.3 abed
9671 p.11 61 bed 4.7 def
OrBis 47d 4.5de
9597 p.12 S56bcd 6.7 cde
428 OT Sled 3.7 def
8150 p.9 48d 5.5 cde
7233 p.29 58 bed 12.5 ab
7233 p.12 57 bed 127a
0Ot 261 69 bed 5.8 de
28207-84 86 ab 6.3 bede
7221 57bcd 6.7 bede
191 67 bed 32ef
Sy 3,1kl (glas 9.97 0.21

.UJI.AJs)!_sQ;MQ;LEMJ:@JL;}\CEM):QS!:&lubx_?Q)A)‘Twl.nlﬂc.\.';waéf;&» J}F‘S')‘}Q{&Lﬂ@iﬂ:ﬂdpﬁ)ﬁ
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s

Multiple Range Test
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4365261 OT <7221 8150. p.9 9597 p.12 Bigerm
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Fig. 3. Dendrogram cluster of sugar beet genotype using Ward’s method based on seed germination, seedling

root and hypocotile length characteristics
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Effect of salinity stress on sugar beet seed germination indices in laboratory and
greenhouse conditions

Khayamim, S.!, R. Tavakol Afshari?, S. Y. Sadeghian-Motahhar® and K. Poustini*

ABSTRACT
Khayamim, S., R. Tavakol Afshari, S. Y. Sadeghian-Motahhar and K. Poustini. 2011. Effect of salinity stress on sugar
beet seed germination indices in laboratory and greenhouse conditions. Iranian Journal of Crop Sciences. 13 (2) 1-17.

(In Persian)

To identify a reliable procedure for studying effects of salinity on sugar beet seed germination under
controlled and outdoor conditions as well as to find out the range of salinity concentrations for discriminatiation
of genotypic differences for physiological characteristics, three separate experiments were conducted. In the first
experiment four levels of salinity (Normal, EC=16, EC=20 and EC=24 dS.m™) and 20 sugar beet genotypes
were studied using factorial arrangement in completely randomized design with four replications. Seedling
characteristics as; seed germination, abnormal seedlings, root and hypocotyls length were measured and
recorded. The first experiment was a factorial experiment on the basis of a completely randomized design with
four replications. The second experiment was carried out in two sizes of Perlits (small and large) as growing
media in the greenhouse. It consisted of a tolerant and a susceptible lines that were identified at two EC=16 and
EC=20 levels in the previous experiment. In the third experiment, seed germination of 19 sugar beet genotypes
were assessed under normal and salt concentrations of EC=16 factorial arrangement in completely randomized
design with three replications. Results showed that seed germination was similar in EC=16 and EC=20 dS.m"
under laboratory conditions and 50% seedling losses was observed at EC=16 dS.m™" in the greenhouse
conditions. Radicle length and number of abnormal plants were determined as useful traits for screening
germplasm for salt stress tolernace in laboratory. Sugar beet seed germination decreased to 35% and dead
seedlings increased to 80% by growing seeds in sand medium at EC=16 dS.m™" which showed the importance of
sugar beet seedling survival in plant establishment in saline conditions. Seedling growth on Perlit, especially
large size, was more vigorous than in sand. Genotypes: Bp Karaj, 7219 p.69, 436 Bigerm, 7233 p.29, 191and
hybrid 7233 p.29 x MSc2, 9597 p.12, 428 OT, 452, 8150 p.9 and 7221, were identified as suitable germplasm

for further experiments.

Key words: Germination indices, Planting medium, Salinity, Sugar beet and Threshold.
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