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ABSTRACT: In order to study genetic diversity of 10 genotype in terms of germination components an experiment
was conducted at laboratory of agriculture faculty of Islamic Azad University, Dezful branch, as randomized complete
blocks design with three replications, in year 2013. The traits measured during the study included final germination
percent (FGP), coefficient of velocity of germination (CVG), germination index (GI), germination rate index (GRI),
mean germination time (MGT), germination speed (Rs) and mean daily germination (MDG) and vigor index (VI).
Estimation of phenotypic and genotypic coefficients for various traits revealed that genotypes being studied were more
genetically diverse in terms of FGP, GI, GRI, Rs and VI of sample than in terms of other traits. Study genotypes were
classified into 2 groups using cluster analysis. Mean squares between the groups were significant for all the traits.
Genotypes numbered 1, 3, 4 and 9 were classified as group 1. These genotypes were in a poor status for all the traits.
Genotypes numbered 2, 5, 6, 7, 8 and 10 were classified as group 2. In contrast, these genotypes had the highest values
for all the traits.
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INTRODUCTION
Including grain maize temperate and tropical regions of the world is important and valuable in terms of variety,
however, is of vital importance. Corn production in the world's third largest cereal crop after rice is important [1]. The
old power plant due to high adaptation and adjustment is spread all over the world with different climates [2]. High
germination power and strong components for germination are among the most important traits determining the better
establishment of rice seedling in direct sowing systems. Since, high germination power of a genotype also contribute a
lot in preventing weed growth, using varieties with high germination power in tropic regions, which are inherently
subject to drought stress, has proved useful. As a result, currently high germination power is regarded as one of the
useful traits in developing varieties for bred rice [3]. In spite of genetic diversity for germination power and traits
associated with germination in rice [3 and 4], rice breeders have not been so successful in improving this trait through
classic ways [5]. Based on forgoing discussion, it is highly important to conduct studies on genetic diversity of various
cultivars of this plant for breeding program. Golabadi [6] after studying genetic diversity of 300 Durum wheat
genotype reported that the variation of the genotypes for traits such as grain yield harvest index and spike number per
unit area was significantly high. Geravandi and Kahrizi [7] in their study on genetic variation of 20 bread wheat
genotypes reported that the genotypes were of higher genetic diversity in terms of grain yield, spike number per m2,
grain number per spike, spike concentration and awn length than in terms of other traits. They maintained that grain
yield had a positively significant correlation with harvest index, biological yield, days to ripening, grain number per
spike and grain weight per spike. Mahfouzi et al [8] reported that genetic diversity among genotypes might contribute
to increasing grain yield under drought area, after they examined breeding methods for increasing wheat yield under
cold and dry regions of Iran. The present study was designed to investigate the genetic diversity of maize seed
germination was carried out in terms of components.
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MATERIALS AND METHODS
The experiment was conducted in laboratory of Islamic Azad University, Dezful branch, in 2012. The design used for
experiment was randomized complete blocks with three replications. 10 seeds were cultured in each Peteri dish.
Germination test was done in the germinator under such conditions as 25 ˚C, 70% relative humidity under 16 hours
light and 8 hours dark. In order to measure germination indices, the germinated seeds were counted daily, whereas at
the end of last day, indices for germination and seedling growth such as final germination percentage (FGP),
coefficient of velocity of germination (CVG), germination index (GI), germination rate index (GRI), mean germination
time (MGT), velocity of germination (Rs) and mean daily germination (MDG) and vigor index (VI) were measured.
The calculations were done using the following equations:
1) Coefficient of velocity of germination (CVG):
CVG = 100 × ∑Ni / ∑NiTi
where, Ni is the number of germinated seeds for each day, Ti is number of days as of the start of experiment,
2) Germination index (GI):
GI = (13 × N1) + (12 × N2) + …. + (1 × N13)
where, N1 and N2 and … are the number of germinated seeds in first and second days, respectively, and so forth;
numbers 10, 9 and … are weights applied on the number of germinated seeds at first and second days and so forth.
3) Germination rate index (GRI):
GRI = G1/1 + G2/2 + … + Gx/x
G1 = germination percentage at first day
G2 = germination percentage at second day and so forth
4) Mean germination time (MGT): [9]
MGT = ∑NiTi / ∑Ni = 100 / CVG
where, Ni is number of germinated seeds for each day, Ti is number of days as of the start of experiment,
5) Final germination percentage (FGP): [10 and 11]:
FGP = Ng / Nt × 100
where, Ng is total number of germinated seeds, Nt is total number of evaluated seeds,
6) Germination speed (Rs): was estimated based on Magour method and by using the following equation, [12]
Rs = ∑Si / Di
where, Si is the number of germinated seeds in ith day, Di is day number to nth counting
7) Mean daily germination (MDG), which is an index of daily germination and is calculated using the following
equation:
MDG = FGP/d
where, FGP is final germination percentage (viability), d is day number to reach final germination [13]
8) Vigor Index:
VI = (FGP × L)/100
where, FGP is final germination percentage (viability), L is sum of radicle and seedling lengths.
The study genotypes were classified using cluster analysis based on all the traits and data standardized using WARD.
Statistical calculations were done using MSTAT-C and Minitab-15, SPSS-16 software.
Table 1 - genotypes in this study
Number
Genotypes
SC647
1
SC260
2
SC301
3
SC604
4
SC370
5
SC700
6
SC302
7
SC704
8
SC400
9
SC500
10
RESULTS AND DISCUSSION
Results from analysis of variance (Table 2) showed that mean squares of the genotypes were significant for all the
traits, which represent a significant difference between the genotypes in terms of all the traits.
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The estimated phenotypic and genotypic coefficients (Table not included) suggest that there was a high genetic
diversity among the genotypes in terms of FGP, GI, GRI, Rs and VI. Results from this study are consistent with
findings by Sabouri [14]. Sabouri [14] reported that genetic diversity in terms of most of the traits associated with
germination was high in rice. The genotypes being studied were classified, using cluster analysis, in terms of traits
such as final germination percent (FGP), coefficient of velocity of germination (CVG), germination index (GI),
germination rate index (GRI), mean germination time (MGT), germination speed (Rs) and mean daily germination
(MDG) and vigor index (VI) . The genotypes were classified into four groups based on these traits. This classification
was verified 100% by analysis of discriminant function. Mean squares obtained from cluster analysis were significant
for FGP, CVG, GI, GRI, MGT, Rs and MDG, VI, at 1% probability level (Table 3). Genotypes numbered 1, 3, 4 and 9
were classified as group 1. These genotypes were in a poor status for all the traits. Genotypes numbered 2, 5, 6, 7, 8
and 10 were classified as group 2. In contrast, these genotypes had the highest values for all the traits. Genotypes
numbered 7, 20, 8, 17 and 15 were classified as group 3. These genotypes had the highest values for Rs, MDG and
ratio of radicle length to seedling length, whereas for the remaining traits they were in an average status. Genotypes
numbered 10, 13, 19 and 12 were classified as group 4. They had the highest values for MGT, whereas for the
remaining traits they had an average to low status (Table 3).
Table 2- Analysis of variance
MS
Coefficient
Final
S. O. V
df
of Velocity Germination
Germination
of
Index
Percent
Germination
Replication 2
80.48
0.987
260.05
Genotypes 9
2089.9**
5.219
2962.85**
Error
20
383.07
3.720
381.07
CV (%)
12.73
6.47
17.65
* and ** Significantly at p < 0.05 and < 0.01, respectively.

Germination
Rate Index

Mean
Germination
Term

Germination
rate

Mean daily
germination

Vigor
Index

298841.19
5458989.78**
614520.07
19.08

5.094
4.08
8.302
3.95

0.145
5.287**
0.376
14.15

5.05
20.957**
4.235
25.1

8.661
52.582**
6.889
25.5

Table 3 - Comparison of groups given from cluster analysis for different traits
Means
Traits

Oneway
Anova
Final Germination Percent
80.95 c
94.44 a
**
Coefficient of Velocity of Germination
10.72 c
10.99 a
**
Germination Index
71.37 c
95.53 a
**
Germination Rate Index
2788.57 c
3790 a
**
Mean Germination Term
10.87 b
10.43 c
**
Germination rate
2.32 c
2.95 b
**
Mean daily germination
8.55 b
10.54 b
**
Vigor Index
9.23 b
14.06 a
**
Differences between averages of each column which have common characters are not
significant at probability level of 5%.
The 1 group

The 2 group
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