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Evaluation of Fresh Seed Dormancy on Seven Peanut (Arachis Hypogaea L.) Lines
Derived from Crosses Between Spanish Varieties : Variability on Intensity and Duration
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Abstract: Seven (7) advanced peanut (Arachis hypogaea L.) lines developed from crosses between the

dormant Spanish-type variety (73-30) and two non-dormant Spanish-type varieties (55-437 and Fleur 11),
were studied and compared with their parents for fresh seed dormancy on-farm and laboratory test across

over two years. The intensity of dormancy ranged from 12% for the lines L6 to 100 % for line L2 and
L4. These latter lines exhibited dormancy duration longer than 35 days while the line L6 showed a period

of dormancy of one to two weeks. On the basis of the dormancy’s scale used, the rate of the degree of
seed dormancy for the lines ranged from level 3 for the line L6 which was the least dormant line to level

8 for the lines L2 and L4 which were the most dormant lines. Our results showed strong similarity
between the field test and the laboratory test. Therefore, one could use the laboratory test instead of the

field test to screen for fresh seed dormancy in peanut lines since the field test is more tedious than the
laboratory test.
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INTRODUCTION

Groundnut (Arachis hypogaea L) is the most

important oilseed and cash crop in semi-arid tropics
Ntare et al. . Since the 70’s years, drought in sub-[16]

Sahelian tropics regions has induced a shortening of
the rainy season and an erratic rainfall. These climatic

changes led to an occurrence of cultivars in
environments out of their recommended area. In

Senegal, one of the most drought prone areas is the
groundnut growing area, usually called the “groundnut

basin”. The main focus of the groundnut improvement
program carried out in the central and northern regions

of the Senegalese “groundnut basin” was to create
early groundnut varieties that could cope with drought

that may occur at the end of the rainy season period
Annerose . Khalfaoui . However, such early varieties[1] [8]

belonging to Spanish-type usually lack fresh seed
dormancy. Then rains that may fall at the harvest

period could cause in situ germination. This
phenomenon is a major problem in Senegal. Gautreau[4]

found that the yield losses due to sprouts of Spanish
varieties are considerable and range from 10 to 20% of

the pod yield. Moreover, the sprouting is known to
increase the susceptibility of peanut to Aspergillus

infection, which can result in aflatoxin contamination
Martin . Then, sprouting may also result in low seed[13]

quality. Therefore, testing or breeding for fresh seed

dormancy in peanut is important in environments where
rains may occur after peanut maturity.

Taxonomically, the cultivated peanut A. hypogaea
L. is divided into two subspecies, one with two

botanical varieties, and one with four. In the subspecies
hypogaea var. hypogaea (Virginia and Runner market

types) and var. hirsuta, the varieties have long duration
cycle and seeds are dormant. While in subspecies

fastigiata with var. fastigiata (Valencia market class)
and var. vulgaris (Spanish market class), the varieties

are early-maturing but generally without fresh seed
dormancy Krapovockas and Gregory . Attempts to[9]

select peanut lines from intersubspecies Virginia X
Spanish crosses may lead to lines with fresh seed

dormancy but matures up to 10 days latter than the
Spanish parent Wadia et al. . Some authors found[20]

genetic variability within ssp. fastigiata for fresh seed
dormancy Hull ; Varisai Muhammad and Dorairaj ;[5] [19]

Pandya and Patel and Wadia et al. . However,[17]  [20]

Spanish varieties released with fresh seed dormancy

still remain limited because of the little number the
studies involving Spanish x Spanish crosses.

Our objectives in this study were (i) to estimate
the intensity of dormancy of seven advanced peanut

lines selected from two Spansh x Spanish crosses (ii)
to estimate the duration of their fresh seed dormancy
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and rank them using the scale of Landfort et al. , [11]

(iii) to compare results from the laboratory test to those
from on-farm test.

MATERIALS AND METHODS

Plant Material: Seven advanced peanut lines (L2, L4,

L6, L9, L19, L24 and L27) developed from crosses
between Spanish-type varieties were involved in this

study. They are the lines L2, L4, L9, L19 and L24
which are selecting from the cross (55-437 x 73-30)

and the lines L6 and L27 selected from the cross
(Fleur 11 x 73-30). These seven lines were compared

to their parents used as check varieties. The parent
varieties 55-437 and Fleur 11 are commonly cultivated

in the “Senegalese peanut basin” and are short
maturing varieties (90 days) but without fresh seed

dormancy. The cv. Fleur 11 is the most susceptible
parent to in situ germination. The cultivar 73-30 (95

days) is a dormant variety, selected in Senegal, but it’s
now less cultivated because its agronomical

performances are less high than the others two
varieties. However, its dormancy allows it to withstand

late rains.
These three varieties used in this study, even

though they belong to the Spanish-type, are all
unrelated by pedigree. The crosses were made at the

National Agronomical Research Institute (CNRA,
Bambey-Senegal) and the seven lines selected were

developed by single seed descend from F2 to F7.

Experimental Designs Field Tests: During the year
2005, the ten entries (lines and the checks) were

cultivated at experimental station of CNRA (Bambey-
Senegal) till harvest at 90 days after sowing (90 DAS).

At harvest (during the fall season), a sample of mature
pods was randomly collected from each entry for the

fresh seed dormancy test. The pods were shelled and
enough caution was taken to prevent any damage of

the seed components (testa, cotyledons and embryo).
Prior to the planting, the seeds were spread with a

fungicide named Granox. The maturity of the pods was
assessed by the blackening of the internal inner

parenchyma of the pod Miller and Burns . Since[14]

apical seeds are known to be less dormant than basal

seeds Ketring and Morgan . Therefore, all the tests in[7]

this study were performed using apical seeds. 

The experimental design is a randomized complete
block design with four replications. Each replication

consisted of ten seeds sown at 1 to 2 cm in a sandy
soil for each entry. The seeds for the same entry were

50cm spaced. The inter-row spacing was set at 60 cm.
The soil moisture was kept high during all the period

of the test (35 DAS) by watering.
During the year 2006, the entries were re-tested

using the same experimental design at the same

location and at the same period. Germinated seeds were

eliminated each day and water was added if needed
until the end of the experiment

Laboratory Test: Concurrently to the field test, a test

was performed in Petri-dishes washed with sodium
hypocrite (46°) in laboratory without using an incubator

in 2005. Ten seeds randomly selected were sown in a
Petri-dish using filter paper moistened with distilled

water and replicated four times for each entry. During
the test, the mean day/night temperature in the

laboratory was 35/26°C. The filter paper was
maintained moist by adding distilled water every day

and the experimentation lasted 14 days. Seed was
considered to germinate as soon as the radical

appeared. Here also germinated seeds were eliminated
each day.

Estimated Parameters: The percentage of germinated

seeds for entry at a given date was calculated by the
following formula: Germination (%) = Number of

germinated seeds * 100/Total number of seeds Seed
dormancy is characterized by its intensity and duration.

These parameters were estimated using the method
suggested by Kumar et al. .[10]

According to these latter authors, intensity of
dormancy is defined as the percentage of seeds that not

germinated seven (7) days after the harvest. It was
carried out from field investigation and laboratory test

in 2005.
The duration of dormancy was measured by the

number of days taken to attain 50% of germinated
seeds. Its agronomical implications are important since

it gives a date from which the losses on the pod yield
due to sprouting in the field will be considerable. The

dormancy duration was performed on data collected on-
farm investigation over two seasons.

The scale devised by Landfort et al . was used to[11]

rate the degree of dormancy. It was performed on data

collected from on field investigation in 2005.

Statistical Analysis: Prior to statistical analysis,
germination percentages were subjected to an angular

transformation [X’=2*arc sin(X) ]. Analysis of1 /2

variance was performed using the statistical package

MSTATC (version 2). The partitioning of means was
made with Newman Keul’s Test at 5% probability

level.

RESULTS AND DISCUSSION

Results: The percentages of germinated seeds from the
field tests (2005 and 2006) are summarized in Table 1.

Analysis of variance has shown significant differences
(P<0.0001) between the entries in both two years. The

lowest percentages of germinated seeds were observed 
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Table 1: Germination percentages of entries tested at weekly internals after harvest in the field over two seasons

Year 2005 Year 2006

------------------------------------------------------------------------------------------------------------------------------------------------------------------

Days after sowing (DAS)

------------------------------------------------------------------------------------------------------------------------------------------------------------------

Entry 7 14 21 28 35 7 14 21 28 35

L2 0c 5d 7c 10c 17b 2cd 4f 11e 15d 15d

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

L4 0c 0d 5c 15c 22b 0d 1f 12e 14d 14d

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

L6 47ab 60abc 72ab 77ab 80ab 25b 58bc 78bc 83ab 83ab

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

L9 17bc 17cd 37bc 37bc 45b 19bc 44cd 51cd 71bc 71bc

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

L19 15bc 32bcd 57abc 65abc 67ab 39b 74b 81abc 82ab 82ab

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

L24 2c 2d 17bc 25bc 32b 1cd 5f 6e 9d 9d

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

L27 20bc 22cd 35bc 42bc 52ab 5cd 24de 34de 39d 39d

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

73-30 10bc 15cd 27bc 40bc 47ab 4cd 10ef 12e 14d 14d

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

55-437 62a 77ab 97a 97a 97a 67a 91a 96ab 96a 96a

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Fleur 11 72a 95a 97a 97a 97a 46ab 96a 99a 99a 99 a

For a given date, values followed by different letters are statistically different at 5%

with lines L2 and L4 in 2005 and 2006. For a given

entry, percentages of germination have varied slightly
from one year to another. In fact, beyond

environmental conditions such as temperature and
moisture, others non-genetic factors could influence the

seed germination in peanut Toole et al. .[18]

For both two years, lines L2, L4 and L24 have

shown lower percentages of germinated seeds and
statistically similar to the dormant variety 73-30. 

These lines are all selected from the cross 55-437 X
73-30. The others lines L6 and L27 showed lower

percentages of germinated seeds bud were not
statistically different to the non-dormant check varieties

(Fleur 11 and 55-437).
Table 2 sets the percentages of germinated seeds in

the laboratory test. Significant differences (P<0.0001)
between the entries were also found in the laboratory

test. High values of percentages of germination
obtained in laboratory test compared to the field test

could be attributed to a higher incubation temperature
in the laboratory. Except for the line L6, all the lines

showed lower percentages of seed germination
compared to non-dormant check varieties (Fleur 11 and

55-437). As in the field test, lines L2 and L4 exhibited
the lowest percentages of germinated seeds and the

highest percentages of germinated seeds were observed
in the non-dormant varieties (Fleur 11 and 55-437) and

line L6.

Intensity of Dormancy: Intensity of dormancy from
the field investigation and laboratory test in 2005 was

presented in Table 3. The intensity of dormancy ranged
from 100% to 15%. This finding is in agreement with

the results of Kumar (1991) with others genotypes.

Such large variations in the intensity of dormancy

could be related to genetic differences between the
entries tested. The entries L2 and L4 and the dormant

variety 73-30 showed the highest values of intensity of
dormancy in both environments. While the non-dormant

varieties (Fleur 11 and 55-437) and line L6 exhibited
the lowest intensity of dormancy.

Table 2: Germ ination percentage of entries at 7 DAS in the

laboratory

Entries Germination percentage (%)

L2 12c

L4 7c

L6 62ab

L9 32bc

L19 40bc

L24 20bc

L27 30bc

73-30 10c

55-437 85a

Fleur 11 87a

For a given date, values followed by different letters are statistically

different at 5%

Table 3: Intensity of dorm ancy evaluated on the field and at the

laboratory conditions in 2005

Intensity of dormancy (%)

---------------------------------------------------------------

Entries Field Laboratory

L2 100 88

L4 100 93

L6 53 38

L9 83 68

L19 85 60

L24 98 80

L27 80 70

73-30 90 90

55-437 38 15

Fleur 11 28 17
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Even if the intensity of dormancy of a given entry
varied slightly from the field conditions to the
laboratory conditions, similarity existed between the
results gained from these two environments. Actually,
intensities from the field test were similar to those
from the laboratory investigation (Table 5). This
similarity between the field test and the laboratory test
has been reported by Ndoye . Furthermore the latter[15]

author found a high correlation coefficient between
these methods of screening for fresh dormancy.
Therefore, laboratory test could be used to assess
effectively the intensity of dormancy in peanut. For a
practical standpoint, the laboratory test will ease the
assessment of a huge number of varieties or lines
under investigation.

Duration of Dormancy: The lines showed different
dormancy duration (Table 4). It ranged from more than
35 DAS to seven (7) DAS. Line 2, line 4 and L24
were persistently the more dormant lines. Their
duration of dormancy was more than 35 DAS as it was
for the check dormant variety 73-30. In contrast, the
check non-dormant varieties (Fleur 11 and 55-437) and
line L6 have shown dormancy duration between one
and two weeks (14 DAS). These results were consistent
with the findings of many authors Hull . Pandya and[5]

Patel  and Wadia et al. . In fact, they argued that[17]  [21]

there’s genetic variability for seed dormancy among
Spanish-type peanut varieties.

We found that intensity and duration of dormancy
seemed to be correlated as it was reported previously
by Kumar et al.  in some of the varieties he used in [10]

his study. Actually, the more the intensity of dormancy
was the longer was dormancy duration (Table 3, 4)
meaning that these lines showed strong and long
duration seed dormancy.

As the intensity of dormancy, the duration of
dormancy for a given entry varied more or less over
seasons due to non-genetic factors. Many authors
Hull . Bailey et al. . Toole et al. . Ketring et[5]  [2]  [18]

Morgan . Kumar et al.  reported that seed dormancy[7]  [10]

is influenced by environmental conditions and moreover
the mother-plant environment may have influence on
the dormancy of the seeds.

When the scale of Landfort et al.  was used to [11]

rate the degree of seed dormancy of the entries, they

laid on different levels (Table 5). While the susceptible

check variety (Fleur 11) was on level 2, the most

dormant lines (L4, L2) were in the highest level of

dormancy (level 8). Therefore, we observed from the

rating that the tested lines were dispatched into two

groups depending on the level of dormancy (Table 5).

Definitely, we noted that line L6 and the non-dormant

varieties (Fleur 11 and 55-437) formed the group in

which entries were non-dormant. Nevertheless, line L6

was better than both the non-dormant varieties. The

remaining lines (L2, L4, L24, L9. and L27) and the

dormant check variety 73-30 set another group in

which the entries were actually dormant.

Furthermore, lines L2 and L4 performed better

than their better parent (73-30). This favorable

transgression in fresh seed dormancy was previously

reported by Khalfaoui . The latter investigator used the[8 ]

same donor parent (73-30) in his cross.

Table 4: Duration of dorm ancy of the entries tested in the field over

two seasons.

Different degrees of dormancy

---------------------------------------------------------------

Entries Year 2005 Year 2006

L2 > 35 >35

L4 > 35 >35

L6 7 14

L9 > 35 21

L19 21 14

L24 > 35 >35

L27 35 >35

73-30 > 35 >35

55-437 7 7

Fleur 11 7 14

Table 5: Entries classified using the scale of Landfort et al. (1965) 

Percentage of not Dormancy scale Entries

germinated seeds (%)

0 0

0-10 1

11-20 2 Fleur 11

21-40 3 55-437

41-60 4 L6

61-70 5

71-80 6 L27, L19, L9

81-99 7 73-30 , L24TD

100 8 L2, L4

Conclusion: Lines tested have shown different intensity

and duration of fresh seed dormancy. Particularly, we

noted that lines L2, L4 and L24 were more dormant

than the others lines. These most promising lines will

be prepared for official registration. Our results

suggested that the dormant variety (73-30) could be

used as donor parent in breeding programs to select

lines with fresh seed among Spanish x Spanish crosses.

Inheritance of fresh seed dormancy among Spanish x

Spanish crosses is undergoing at CNRA for a better

understanding of the genetic control.

We noted strong similarity between the results

from the field test and those obtained from the

laboratory. Therefore, one could use an in vitro assay

to reliably assess the level of dormancy on peanut

lines. 
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