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ABSTRACT

In order to evaluate germination stress indicators and germination speed at 8 genotypes of Brassica under
drought stress at laboratory situation, an experiment was done on 2012 as random frame in factorial with
three repetitions in two potential water levels like zero (witness) and -0.6 mega Pascal which was created
by the solution of PEG 6000. Effects of water potential levels, genotype and the interaction of both
factors showed significant differences for germination percent. Germination speed was more sensitive
against drought stress compared to germination percent and genotype 2 had highest germination percent.
Germination stress indicators (GSI), which was known to select tolerant genotype to drought stress, so
genotype 2 was more than others. Also, germination stress indicators (GSI) had a significant positive
correlation with the germination speed at 5% probable level. Generally, results of the study showed
genotype 2 (Hyola 401) among all studied genotypes were more desirable under stress and normal
situation related to measured traits.
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INTRODUCTION

Canola (Brassica napus L) is one of the main crops which is universally grown for oil extraction, and has
the highest annual growth among the world major vegetables and is located in the second position after
soybeans (FAO, 2006; Al-Barrak, 2008) and its seed quality largely depends on the amount of oil. In
general rape seed has approximately 40% oil. New varieties of oil quality are very good and due to more
than 60% oleic acid has the best oil (Downey, 1990). Qilseeds are the second world food resource after
crops. This product contains protein in addition to fatty acids. Since more than 90% of Iran’s oil
consumption is supplied by imports so oilseeds production has been widely considered by the officials of
Ministry of Agriculture in recent years (Shaiaty and Ghazi Shahnizadeh, 2000).

Drought stress plays important role in reducing global crop production as the most abiotic stress
(Farshadfar and Mohammadi, 2005). Drought is a widespread phenomenon in many areas, which can
reduce seed yield and stability yield (Yadav et al., 2002). Drought stress occurs when the amount of water
irrigation or rain , wasted water don’t supply plant through evaporation or transpiration In these
conditions, the plant can absorb water from the soil and doesn’t absorb water remaining in the soil profile
(Madhj and Fathi , 2008).

Drought stress is an important environmental factor which limits agricultural production in the world.
Stronger seed and seedling show more resistance against drought stress compared to weaker ones (Powel
et al.,, 1985) according to an experiment on grain, Abdulbaghi and Anderson (1970) stated that
germination speed is more sensitive to drought stress and is reduced more in high osmotic potential
compared to germination percent. Germination is one of sensitive step to drought stress; trait modification
related to germination is important purposes in regions which plant establishment is failed due to drought
(Rayouf et al., 2007; Bayoumi el al 2008).

According to mentioned issues, purpose of this study was to evaluate some Canola genotypes tolerance
against drought stress during germination stages and selecting best genotype at laboratory situation in
order to economize time and cost.
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MATERIALS AND METHODS

First, in order to compare effect of drought stress by polyethylene glycol on traits and normal condition,
variance analysis in factorial form was performed randomly in three duplication. First factor of this
experiment was genotypes in 8 levels (tablel) and second factor was stress in 2 levels of Distilled water
and polyethylene glycol. Genotypes were evaluated under normal and stress conditions by using Distilled
water and polyethylene glycol -0.6 mega Pascal (PEG). Amount of consuming PEG for creating
necessary potential was estimated by Michel and Kaufman formula and by dissolving 251 g of PEG per
liter of distilled water of double distilled (Smith et al., 1990).

First, a seed was placed in solution of sodium hypochlorite for five minutes, then was placed in Binomial
solution to sterilization and washed three times with distilled water (Sapra et al., 1991). Petri dishes were
used in nine centimeter. In each petri dish, 20 seeds were placed among two filters papers and was paced
in 20 degree centigrade of temperature and 70 percent of damping. After that, seeds were germinated 3
millimeters and below traits were noted:

Germination speed indicators in normal and stress condition are estimated by below formula, n is number
of germinated seeds and d is number of noting days. For example nd2 refers to number of germinated
seeds in second day:

PI =nd, (L.0) + nd, (0.8) + nd, (0.6) + nd, (0.4) + nd,, (0.2)

Germination stress indicators are estimated by below formula and refer to drought tolerance (Bouslama
and Schapaugh, 1984).
GS| = germination speed at stress condition (PIs)

—— — x 100
germination speed at Control condition (Plc)

Measuring germination percent or number of germinated seeds during ten days is done by below formula.
In this case, germinated seeds refer to seeds with at least three millimeter of root length

Number of germinated seed

Total of seeds x 100

germination percent =

Amount of traits changes at stress condition rather to normal condition is estimated by changing percent
formula which shows traits reduction in stress condition.

. _ Stress — witness
changing percent = Withess x 100

In order to analyze data MSTAT-C and SPSS were used. Comparing data mean was estimated through
Duncan test and WORD and EXCEL software were used to draw tables and diagrams.

Table 1: Genotypes used in this study

Number Name of genotype Number Name of genotype
1 Quantum 5 Zargol
2 Hyola 401 6 Sarigol
3 Hyola42 7 Heros
4 Talaye 8 Hyola 308

RESULTS AND DISCUSSION
Variance analysis of measured traits under laboratory condition (table 2) shows non-significant relation
between drought stress (zero and -0.6 mega Pascal) for all traits. Significant relation of osmotic inter-
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action (stress) and germination percent shows different reaction to different levels of stress. The highest
germination rate in stress conditions is related to genotypes 2 and in non-stress conditions is related to
genotype 8. According to Alam et al., (2002) studies, osmotic potential 0.476 - mega Pascal which was
created by polyethylene glycol cause to decrease significance at germination speed of rice kinds.

Table 2: Variance analysis of measured traits in vitro based on factorial test

S.0.V df Promptness Index Germination Percent
Stress (Factor a) 1 0.00005 0.0185
Genotype (Factor b) 7 0.0005** 135.25**
AxB 7 0.00008 97.200*
Error 32 0.00005 49.85
C.V.% - 8.25 10.25

*, ** respectively at 1% and 5% probable level

The highest germination rate in stress conditions is related to genotype 2 and 3 and in normal conditions it
is related to genotype2. Studied genotypes showed considerable variation in germination stress index
(Table 3), and the noted index was significantly reduced for all genotypes and there was a significant
difference at 1% probable level based on germination stress index. The highest germination stress index is
related to genotypes 2 and 3 and the least value is related to genotype 8 (Table 4). And a high germination
stress index is a criterion for measuring draught resistance (Bouslama, 1984). According to Sapra et al.,
1991, genotypes with GSI index, are appropriate values in stress conditions. Also according to the
proposed method by Booslama and Shapoog (1984) based on GSI index capacity in choosing draught
tolerant genotypes, can select superior genotypes. In general it was found that genotype 2 has more
favorable situation in most studied traits in draught stress and normal situation.

Table 3: Variance analysis of traits in germination tests in differentiating the normal and stress

Promptness Index Germination Percent Germination
5.0V af N S N S stress Index
Genotype 7 0.00012** 0.0003** 165.8** 144.05* 99.25**
Error 16 0.00002 0.00005 25.158 68.66 20.82
C.V% 2.25 6.2 4.16 8.1 11.05

N= non-stress conditions  S= stress conditions
n.s and * and ** significant and non-significant, respectively at 1% and 5% probable level

Table 4: Comparison of mean grain germination by Duncan test separated in stress and non-stress

Number Genotypes Promptness Index Germination Percent Germination
Genotype S N S N stress Index
1 Quantum 0.101 0.112 78.67 97.33 90.18
2 Hyola 401 0.17 0.14 100 99.00 121.43
3 Hyola42 0.14 0.138 90.67 95.33 101.45
4 Talaye 0.146 0.148 86.67 93.33 98.65
5 Zargol 0.102 0.11 80.00 96.00 92.73
6 Sarigol 0.142 0.145 75.00 82.67 97.93
7 Heros 0.12 0.138 77.00 88.33 86.96
8 Hyola 308 0.11 0.149 76.00 95.33 73.83

In accordance with the correlation coefficient (Table 5), germination speed has significant correlation at
the 5% level with germination percent. There is positive and significant correlation at Germination at the
1% level among germination stress indicators (GSI) and germination percent.
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Table 5: Correlation coefficients measured traits in germination stress test

Promptness Index Germination Percent Germination stress Index
Promptness Index 1
Germination Percent 0.528* 1
Germination stress Index 0.286 0.728** 1
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