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Abstract

In order to evaluate sugar beet seed response to heat stress, a study comprising of three treatments was
conducted under laboratory condition based on complete randomized design with four replications in 2015.
In the first experiment, seeds of the four cultivars were subjected to different temperatures ranging from -20
to 44°C with 3°C intervals to determine the appropriate maximum temperature. In the second experiment,
seed germination of 39 genotypes was evaluated under the optimum temperature of 20°C and also the
maximum temperature. Based on existing variation, two sensitive and two tolerant genotypes to high
temperature were selected and re-evaluated under optimum and maximum temperature together with their
half-sib offspring. In all treatments, seven days after the start of the experiment, different traits such as
germination percentage, root length, stem length, vigor index, and root to shoot ratio under both were
measured. Based on linear regression between germination percentage and temperature, 30% of the seeds
were unable to germinate at 30°C therefore, this temperature was selected as the maximum temperature. In
the second experiment, variation was found among genotypes for the abovementioned traits. The results of
the third experiment showed high heritability for seed germination under heat stress which confirms that the
breeding of this trait can be successful.
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Tablel- Genotypes used for assessment of germination diversity under heat stress
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Table 2- Selected genotypes along with their full sib families to determine heritability of tolerance to heat stress
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Figure 1- The effect of increase of temperature on seed germination of four sugar beet varieties
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Figure 2- Relation regression of temperature and seed germination based on the average germination of four
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Table 3- Analysis of variance of the important seed traits of sugar beet genotypes under heat stress (30°C) to
optimal condition (20°C)
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Table4- Mean comparison of traits ratio in 30 to 20°C temperatures in sugar beet genotypes

e il arady ) Jsb arale J b oy e ls arale g araly; Lo
Ge%bf;pe Germination lT:r?;](t:llqe PII:nrg;Jr:e Se?gd\éi)?or Ra(gglt?c'[)o(il]trjnn)]ule
SB27-H-2 0.99ABC 0.75 E-L 1.05H-N 0.90b-1 0.72D-I

SHRO1.P12 0.97ABC 1.14 A 1.22 C-F 1.15 ABC 0.94AB
SHRO02.P4 1.00ABC 0.44 N 0.88 P 0.66 I-K 0.50 IM

SB-26 0.83 A-E 0.95BCD 1.35B 0.97 B-1 0.71 D-I

SB-27 0.97ABC 0.68H-M 110 F-L 0.88 B-j 0.62F-M

SB-28 1.01ABC 0.84 B-1 1.20 D-G 1.05 A-F 0.70 D-I

S1-24 0.98ABC 0.73 F-L 112 F-K 0.92 B-1 0.65 E-L
7233.P29 099 ABC 0.77D_K 1.13F-J 0.95 B-1 0.69 D-I

DR1-HSF14-P.35 0.97 ABC 0.79 C-J 0.95NOP 0.85C-K 0.83 BCD
111-52-25 0.97 ABC 1.02 AB 0.98 L-P 0.96 B-1 1.04 A
110-7-8 0.84 A-E 0.74 F-L 0.95 Nop 0.71 G-K 0.79CDE
110-52-27 1.00 ABC 114 A 112 F-K 112 A-D 101 A
S51-92747 0.75 CDE 0.90 B-F 1.36 B 0.85 C-K 0.66 E-k
51-92748 0.75 B-E 0.61 J-N 1.16 E-I 0.69 H-K 0.52 J-M
51-92750 0.91ABC 0.8C-J 1.031-0 0.84 C-K 0.77C-F
51-92751 0.71CDE 062 J-M 1.10F-M 0.64 I-K 0.57 I-M
SB27-H-1 1.00ABC 0.77D-K 1.11F-K 0.95 B-I 0.69 D-I
SB27-H-3 0.96ABC 0.57LMN 0.97M-P 0.75 E-k 0.58 H-M
SB33-H-1 0.86A-D 0.80 C-J 1.07G-N 0.82 C-K 0.75 D-H
SB33-H-2 0.96ABC 0.67H-M 0.99 K-P 0.78 E-K 0.67 E-K
SB33-H-3 1.01ABC 0.62 J-N 0.920P 0.79 D-K 0.677 D-K
51-92521 113 A 0.98 ABC 1.33BC 130 A 0.767 C-G
51-92615 1.02ABC 0.62 J-N 0.96NOP 0.81 D-K 0.647E-M
51-92685 0.73CDE 0.51 MN 1.04 H-O 0.56 JK 0.49 M
$1-92006 055E 0.75 E-L 1.17D-H 052K 0.64 E-M
Fodder beet 0.99ABC 0.88 B-G 1.27B-E 1.05 A-F 0.68 D-J

7112 1.03ABC 0.65 I-M 1.09 F-M 0.87 C-J 0.60G-M

419 0.83A-E 0.68 H-M 112 F-K 0.73 F-K 0.61 F-M

474 110 A 0.75 E-L 1.08 G-N 1.03 A-G 0.69 D-I

428 1.00ABC 0.94b-E 150 A 1.20 AB 0.62 E-M

261 1.07AB 0.58 K-N 1.13F-J 0.92 B-1 0.51KLM

231 1.00ABC 0.86 B-H 1.14 F-J 1.01A-H 0.75 C-G

452 0.95ABC 0.70 G-L 1.03 1-0 0.84C-K 0.68 D-J

SB-36 0.91ABC 0.74 F-I 1.29BCD 0.90 b-1 0.57 I-M

O TYPE 607 0.98ABC 0.83B-J 1.33BC 1.08A-E 0.62 E-M

31714 0.6 DE 0.70G-M 1.16 E-I 0.55 JK 0.6G-M

51-92039 0.97ABC 0.71 F-L 1.22 C-F 0.94 B-1 0.581-M

$51-92749 0.93ABC 0.57LMN 1.02 J-O0 0.76 E-K 0.57 I-M

51-92128 0.87A-D 1.00AB 111F-L 0.92 B-1 0.90ABC
oS 0.90 0.76 1.21 0.88 0.68

.LJ«L@ Loy O Jlox| CE‘.« BE &gj‘: ‘5‘4...‘13 L Q}A)T JL"‘;{ )‘)L;.».*.ﬁ oM r-\.& s olis Qj;n BLIBH) AALL& ;.}}f

Means followed by the same letters in each columns, are not significantly different according to Duncan’
multiple range test.
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Figure3- The average of important seed traits of four selected genotypes and their full sib families.
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Table 5- Variance components, coefficient of variation and general heritability of important traits of four
sugar beet families in heat stress (30 °C) compare to optimal condition (20 °C)
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S.0vV Germination . .
Radicle Plumule Index Ratio
S5 bl
. ; 0.0292 0.0185 0.0092 0.036 0.0195
Genetic variance
b L
e 0.004 0.005 0.0007 0.0042 0.0012
Environment variance
S 0.0332 0.02 0.01 0.0409 0.02
Phenotypic variance
i o5
e SR 0 87.95% 92.50% 92.50% 89.85% 95%
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Figure4- Seed Germination ratio in maximum temperature 30°C to optimum 20°C in families 88227and 88239
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