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ABSTRACT.

Seed of twenty genotypes from erect and semi - spreading fypes of
peanut (Arachis hypogaea L.} were used in order to evaluate their characteristics
for using in the breeding programs from the seed technology point by certain
characters of seeds. Seed traits who divided to shape, size and weight of seed, in
addition to, seed tests who divided to sced germination test, normal seediings
classification test, scedling measurements, acceierated ageing test and chemical
analysis were the measurements of evaluation in the present investigation . It was
found that peanut genotypes varied significantly concerning of seed traits and
tests.

M.32 recorded the highest values for six characters, namely seed
gennination percentage, normal strong seedlings, seedling growth rate, seedling
vigour index, accelgrated aging and seed oil percentage . M. 15, M.17 and M.25
gave the highest values for length and thickness of seed, size and weight of seed,
also M.30 gave the highest values for seed width, epicotyl length and seedling
length. However, the study revealed that certain supperiour genotypes such as
M.32 and M.15 gave relatively positive results for most investigated tests . Thus,
they may be usefu! for plant breeder.

INTRODUCTON

Peanut {Arachis hypogaea L.} is an important crop internationally for
both direct human consumption and as an one of the main world sources of edible
oil . In Egypt, it is grown for local direct consumption and about 35% of the local
national production is for export.

Seeds must be viable and possess physiological traits allow rapid
germination and establishient seedlings, High quality seeds are an essential
factor to ensure improved field emergence who often leads to increased yield
(Johnson and Mulvaney, 1980). High quality sced characteristics divide io seed
traits and seed tests.
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Sced traits are include the variability in seed shape, who could provide
seed with useful trait for identifying and classifying peanut germplasm. The only
published scheme for rating peanut seed shape is based on the ratio of two
measurements, width and length of seed but assumes that the variability in the
third dimension, seed thickness, is not independent (Nelson and Wang, 1989).
The direct influence of sced size on seedling emergence and plant growth has
been well documented (Main and Nafziger, 1992). A significant correlation was
shown between seedling vigour of genotypes and seed weight, so heavy seeds
producing lines have been selected in some breeding programs (Townsed, 1974).
Seed tests are include sced germination and vigour tests who are the main
physiological quality atiributes. Seed germination test is universally accepted as
an index of quality for marketing sceds and as indicator of field germination for
producers (Barla-Szabo and Dolinka, 1988). Several laboratory tests were
proposed for use in the vigour asscssment have been derived from sced
germination test and include seedling vigour classification test (Prijic ef al.,
1990), scedling length (Perry, 1977), length of root, hypocotyl and epicotyl
(AOSA, 1978), seedling growth rate (AOSA, 1983), seedling vigour index (ISTA,
1985) and the accelerated ageing test as one of the most frequently used vigour
test methods to estimate the longevity of seed in commercial storage (Ferguson,
1990). For all that, the present study was carried out to measurement the
differences in shape and characteristics of seed as indicators of peanut sced

quality.
MATERIALS AND METHODS

Seeds of twenty genotypes from erect and semi-spreading types of
peanut were produced in 1998 under the same conditions of Qil Crops Research
Section, Field Crops Research Institute, Agricultural Research Centre (ARC),
Giza. Genotypes that are used in this study were development in previous studies
by Sorour (1989), whereas he treated two commercial cultivars of Giza 4 (a semi-
spreading cultivar) and Giza 5 (an crect growth habit) with three different potent
mutagens; gamma rays, ethylmethane sulphonate (EMS) and sodium azide (Na
N3) who prepared in three concentrations.

From these previous studies which continuous cight years for
stabilization of characters in mutants seed. Sixicen mutants chosen for higher
yiclding. These mutants were M9 M ISM 17 M 18 M22 M23, M 25, M 26, M
29, M 30, M. 32, M.34, M.79, M.235M.382 and M.383,in addition to, two
commercial cultivars (Giza 4 and Giza 5) and two strains, the first was red seeds
and the second was white sceds. Each genotype is preseated as one seed lot and
stored under controlled conditions . Thereafter, introduced to Seed Technology
Research Section, Field Crops Research Institute, ARC, Giza, to measurement the
differences in some characteristics of seed as indicators of peanut seed quality.
All seed lots were adjusted to 11-12 % moisture content by incubation at 25 °C
and 100 % relative humidity, then seed lots stored in plastic bags at 5 °C without
any fungicides umtil use. The information in (Table 1) show a diversity of genetic
backgrounds and countries of the origin for other genotypes.
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Table (1) : Genetic backgrounds and countries of origin for other genotypes.

Genotypes Pedigree Country
Giza 4 Selected line from §- 274 Egypt
Giza § Early bunch US.A.
Red strain Introduction 293 (A)- Comet U.S.A.
White strain .. Introduction 293 (B)- Comet U.S.A,
A. Seed traits :
Sced shape :

Although most comunercial cultivars from crops have limited diversity in
seed shape, peanut genotypes reveals a large range in seed shape but it not fully
described.

Four replications of 50 seeds were randomly chosen from each seed lot
to determine the diverse seed shape by using a caliper accurate to 0.0lmm.
Width, length and thickness of seed were recorded for each seed. A description of
seed shape could be established by using two ratio; width to length (WLR) and
width to thickness (WTR). Two categories of WLR and WTR were established to
create a binary as visual classification scheme, Width to length ratio was
represented by numerals of one or two and width to thickness ratio was
represented by letters of N or F to denote normal or flat seeds.

Seed size :

From above seed distances data, i.c. width, length and thickness of sced
for each seed lot could be calculated seed size of lot to 0.01 cm?® according to
(ISTA, 1985) by the formula given below :

Seed size = Seed width x Seed length x Seed thickness

Sced weight : _ .
Four replications of 50 seeds were randomly taken from each seed lot to
determine the diverse of seed weight to 0.01 gram.

B. Seed tests ;
Seed germination test ;

Germination jest results establish the maximum plant producing
potential of sced lots and correlate quite well emergence under favorable field
conditions. Four replications of 50 seeds were randomly chosen from each seed
lot and planted between moist paper germination towels in a straight line with the
embryos downward inside plastic bags and incubated at 25 °C for ten days. At the
end of the prescribed germination period, the normal germination seedlings were
recorded in cach replication of lot as germination percentage according to
Association of Official Seed Analysts (AOSA, 1991).

Normal seedlings classification test :

It is a seedling evaluation test for determine seed vigour through normal
seedlings who divide to normal strong seedlings which are symptomatic of high
vigour or increased quality and normal weak seedlings which are symptomatic of
low vigour or reduced quality. After ten days from incubated"four replications of
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50 seeds from each seed lot at 25 °C, seedlings were classified into normal strong
seedlings which had complete morphological parts without breaks or lesions and
normal weak seedlings which had some deficiencies in root, hypocotyl, cotyledon
and epicotyl according to (AOSA, 1991).

Seedling measurements :

"~ Seedling measurements is necessary for determine seed vigour too, and
include four linear growth sites i.e, length of root, hypocoty! and cpicotyl as a
seedling length, seedling growth rate and scedling vigour index. After ten days
from incubated four replications of 50 sceds from each seed lot at 25 °C,
abnormal seedlings and decayed seeds were discarded from seed sowed, then
length of root, hypocotyl, epicotyl and seedling per cm were determined from
normal seedling. The total dry weight of normal seedlings to the nearest mg was
divided by the number of seedlings for a seedling growth rate (AOSA, 1983), but
seedling vigour index (SVI) was calculated with the help of data recorded on
germination percentage and seedling length according te (ISTA, 1985)by formula
given below ;

SVI = Seedling length (cm) x Germination percentage

Accelerated ageing test ;

The basis of accelerated ageing test is that higher vigour seeds tolerate
the high temperature, high humidity treatment and thus retain their capability to
produce normal seedlings in the germination test . It is using for predicting the
relative storability of seeds. Two hundred seeds from each seed lot were exposed
to 41°C and 100 % relative humidity for 72 hours, thereafter they sowed and
evaluated as an in the seed germination test (AOSA, 1991).

Chemical analysiz :
Percentage of oil and protein were estimated in the sceds of genotypes
according to (AQAC, 1980),

Data of each laboratory test were statistically analyzed as complete
randomized design in factorial arrangement according to Steel ef al.(1997). The
original data of germination percentage were transformed by using acrsine.
Treatment means of laboratory tests were compared using Least Significant
Differences (L..S.D.) as mentioned by (Snedecor and Cochran, 1980).

RESULTS AND DISCUSSION

A. Seed traits :
Sced shape:

Data recorded in (Table 2) indicated clearly that seed shape was
significantly influenced by width to length ratio (WLR) and width to thickness
ratic (WTR) who dependent on the width, length and thickness of seed.

The present results indicated that the dimensions of seed varied from
7.73 10 8.88 mm with an average of 8.32 mm for seed width, from 11.45 t0 20,33
mm with an average of 17.87 mm for sced length and from 8.20 to 10.30 mm
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with an average of 9.58 mm for seed thickness, but WLR ranged from 0.4} to
0.69 with an average of 0.47 and WTR ranged from 0.82 to 0.97 with an average
of 0.87.

It could be observed that, M.15 had the highest values for width, length
and thickness of sced, without significant differences between this mutant and
Giza 4, M.18, M.25 and M.235 for the three studied traits, On the other side,
white strain had significantly lowest values for the three traits. White strain gave
the highest value of WLR and it was differed significantly with all other
genotypes, but the lowest value was obtained from M.9 . Whereas red strain gave
the highest value of WTR followed by M.30 without significant differences, but
the lowest value was obtained from M.9 and M.29.

Table (2): Seed traits for twenty peanut genotypes .

Seed trait
Width | Length | Thidness | 'WLR | WTR Size [ Weight
GenotyPe | (mm) | (mm) | (mm) cw) | (g

Giza4d 880 | 1953 | 9.9 0.45 0.89 170 0.89
Giza§ 7.93 1896 | 943 0.42 0.84 1.41 0.77

M9 1.73 1890 | 9.45 0.41 0.82 1.38 0.74
M1S 8.85 2033 | 1030 | 044 0.86 1.85 0.96
M.17 8,55 2005 § 1020 | 043 0.84 1.75 0.93
M.18 8.65 19.40 | 9.9 0.45 0.87 1.66 0.94
M.22 8.00 18.15 9.68 0.44 0.83 1.41 0.88
M.23 875 19.55 { 978 0.45 0.89 1.67 0.89
M.25 8.68 1985 | 10.10 | 0.44 0.86 1.74 0.94
M.26 7.98 1663 | 888 0.48 0.90 L18 0.64
M.29 8.05 18.43 9.83 c.44 0.82 1.46 0.20
M.30 8.88 1800 | 9.55 0.49 0.93 1.53 0.80
M.32 8.50 15.15 9.40 0.56 0.90 121 0.67
M34 8.08 1573 | 908 0.51 0.89 1.15 0.67
M7 833 1965 | 968 0.42 0.86 1.58 0.88

M.235 8.58 19.50 | 10.10 0.44 0.85 1.69 0.88

M.382 8.28 19.38 993 043 0.83 1.59 0,92

M.383 7.98 15.58 9.15 0.51 0.87 1.14 061
Red strain 7.98 13.28 8.20 0.60 0.97 0.87 452
White struin 7.90 11.45 9.00 0.69 0.88 0.81 00.4

Mean 8.32 17.87 9.58 047 0.87 1.44 0.79
LS. ot 5% 0.50 0.96 0.54 0.04 0.06 0.17 0.04
M: Mutant

Data indicate also that width to length ratio (WLR) and width to
thickness ratio (WTR) are relatively stable traits and the stability of seed shape in
peanut suggests that it could be useful as another descriptor, particularly in
germplasm collections. Actnal seed measurcment is a time-consuming process, so
this propose a visual seed shape classification scheme based on the data collected
in the same table, i.e. width, length and thickness of seeq Two classes were
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esiablished for both WLR and WTR in (Table 3) and the range for WTR is nearly
50% larger than for the WLR.

The longitudinal section of genotypes less than 0.49 was biggish than
genotypes higher than 0.50, while the cross section of genotypes higher than 0.90
who call flat seeds was biggish than genotypes less than 0.89 who call normal
seeds. :

Results in (Table 4) indicated that the means of twenty genotypes tested
ranged from 0.41 to 0.69 for WLR and from 0.82 to 0.97 for WIR and the
smallest WTR was 0.82 for twenty genotypes evaluated . It could be concluded
that the results presented here indicate that seed shape is a valid descriptor and
that additional classes could be justified . These results are in harmony with the
results obtained by Netson and Wang (1989).

Table (3): Definition and designations of peanut seed shape classification
based on width -length ratio(WLR) and width-thickness ratio

{WTR).
Longitudinal section
WLR >0.50 <0.49
Class 1 2
Cross section
WTR >0.90 <0.89
Class F (flay) N (normal)

Table (4): Distribution of twenty selected peanut genotypes according to seed
shape classification, range of width -thickness ratio (WTR) within
each width Iength ratio (WLR) class and range of WLR within

WTR class.
WLR Class 1 2
No. of genotypes 5 15
Range of WTR 0.87-0.97 0.82-0.91
WLR Class F n
No. of genotypes 5 15
Range of WTR 0.450.60 0.41-0.69

Size and weight of seed :

Seed size and sced weight are shown above in (Table 2) were
significantly influenced by peanut genotypes. Seed size differed from 0.81 to 1.85
cm® with an average of 1.44 cm?® and the highest value was obtained from M.15
followed by M.17, M.25 and Giza 4 without significant differences but the lowest
value was obtained by white strain. In this behalf, Gan ef al. (1992) found that a
direct influence of seed on seedling emergence and plant growth has been well
documented.

. Seed weight varied from 0.44 to 0.96g with an average of 0.79g and
M.15 gave the highest value of sced weight followed without significant
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differences by M.18, M.25 and M. 17, but the lowest value was obtained from red
strain . In this behalf, Townsend (1979) concluded that the high sced weight
classes gave the greatest average scedling emergence, hypocoty! length, radical
length, total length and dry weight than for low seed weight classes.

B. Seed tests ¢
Seed germination test :

Seedlings vigour classification who divide to normal scedlings,
abnormal seedlings and decayed seeds are shown in (Table 5). It is clear from the
present resulis that germination percentage of normal seedlings and their
transformed values were significantly influenced by genotypes.

Table (5): Original classification of sced germination and normal seedlings
as percentage and the transformed values for twenty peanut

Classification of seed germination Normal seedlings
Yo classification %
Genotype " Normal | Abnormal | Decaycd | Normal strong | Normal weak
scedlings | scedlings | seeds secdlings seedlings

Giza 4 To.56L1y] 450122 [190(258) 49.0(#44) | 275(316)
Giza 5 80.5(64.0)] 40(1L3) [15.5(23.0)| 480(43.9) { 3100337
M9 69.5(56.5)] 4.5(12.2) [260(306)] 46.0(426) | 23.5(27.5)
M.15 T00(568){ 5.5(13.5) [24.5(296)| 47.5(436) | 225@28.1)
M.17 695(565) ] 30098 (275(316)| 40.0(392) | 2950329
M.18 T85(624)] 50(129) |165@39)| 625(52.3) | 160Q3.0)
M.22 76.561.00] 50(129) [185(25.5)] 525(46.5) | 24.0(29.2)
M.23 T85(624)( 45(120) |[170(244)] 520(46.1) | 26.5(30.7)
M.25 B35066.1y1 500129 111.5(198)! 56.5(8%8) | 270(312)
M.26 87.0(689); 40(113) | 90(174) ; 60.0(50.8) | 270(312)
M.29 T35(59.1); 55(135) {2L0Q273)y 485(442) [ 24.5(29.6)
M.30 83.0657)| 350107 |13.5(2L5)) 465429 | 365(37.0)
M.32 9307491 1561 |45(05)] 680(556) | 24.0(29.3)
M.34 885(703) 25(90) [90(173) | 565(48.8) | 320(343)
M.79 TL5(78)| 55(13.5) (22087 425406) | 290(31.8)
M.235 73.0(587)] 45(120) |225Q83)| 475(43.6) | 255(30.2)
M.382 87.0(689)( 50(129) }80(164) ] 605(512) | 265(308)
M.383 790(628)| 30098 (180251, 51.5(459) | 275(315)
Red strain | 920(73.9)| 250900 | 650145 5 520(462) | 41.0(39.8)
Whitestraln | 91.0(72.7); 25090) ] 65(146)| 670(550) | 24.0(29.2)
Mean 80.1(64.0) 1 4.1(11.3) }159(228)) 52.7(466) | 273(3LD)
L3D.at5% | 443 (3.43)| L7487 [391(3.81)] 1L99%7.00) | 11.57(7.95)
Transformed values in brackets

The transformed values of normal seedlings as germination percentage
ranged from 56.5 to 74.9 (it equals to 69.5 to 93.0 % in original data) with an
average of 64.0 (it equals to 80.1 % in original data). M.32 gave the highest value
of germination percentage and the lowest valuc of abmormal scedlings and
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decayed seeds, it was followed by red strain and white strain without significant
differences, while M.9 and M.17 gave the lowest value of germination
percentage. In this behalf, when seed lot and environmental conditions are
benign, sced germination result will often correlate well with field emergence

(Ladonne, 1989).

Normal seedlmgs clagsification test :
Results in (Table 5) indicate also that normal swdlmgs classnﬁcauon
who divide to normal strong seedlings and normal weak seedlings was

significantly influenced by genotypes.

The transformed values of normal strong seedlings varied from 39.2 to
55.6 (it equals to 40.0 to 68.0 % in original data) with an average of 46.6 (it
equals to 52.7 % in original data), but normal weak seedlings varied from 23.0 to
39.8 (it equals to 16.0 to 41.0 % in original data) with an average of 31.1 (it
equals to 27.3 % in original data).

M.32 gave the highest value of normal strong seedlings followed by
whitc strain, M.18 and M.382 without significant differences, while M.17 gave
the lowest value of normal strong seediings. The highest value of normal weak
seedlings was obtained from red strain followed by M.30, M.34 and Giza 5
without significant differences, while the lowest value was obtained from M.1.
Prijic et al. (1990) in soybean, found that normal strong secdlings gave plants
have numerous pods and sceds, but normal weak seedlings did not gave plants
affect significantly, nevertheless plants have a few number of pods.

Seedling measurements :

Data in (Tabie 6) indicated that scedling measurements included the
length of root, hypocotyl, epicotyl and seedling, in addition to, seedling growth
rate (SGR) and seedling vigour index (SVI) were significantly influenced by
genotypes.

These results revealed that seedling measurements ranged from 3.20 to
7.38 cm with an average of 564 cm for root length, 2.43 t03.88 cm with an
average of 3.23 cm for hypocotyl length,1.90 to 3.52 cm with an average of 2.59
cm for epicotyl length, 8.21 to 13.18 cm with an average of 11.46 cm for scedling
length,168.0 to 251.8 mg with an average of 216.9 mg for seedling growth raie
and from 5.69 to 11.84 with an average of 9.22 for seedling vigour index.

The highest value of root length was obtained from Giza 5 followed by
red strain, Giza 4 and M.32 without significant differences, while the lowest value
of root length was obtained from M.9. The highest hypocotyl length value was
obtained from M.383 and significantly differed with those M.18, M.34, Giza 5
and M.30. Whereas red strain gave the lowest hypocotyl kength value. M.30 gave
the highest epicotyl length value followed by white strain and M.25 without
significant differences, while the lowest epicotyl length value was obtained from
red strain. The highest value of seedling length was obtained from M.30 followed
by Giza 5, white strain and M.32 without significant differences, while the lowest
value of seedling length was obtained from M.9. The highest seedling growth rate
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value (SGR) was obtained from M.32 followed by M.23, M.15 and M.25 without
significant differences, while the lowest value was obtained from Giza 5. M.32
gave the highest value of seedling vigour index (SVI) followed by white strain
and M.30 without significant differences, while M.9 gave the lowest value of
seedling vigour index . The available results were in harmony with Woodstock
(1969) who revealed that scedling growth consider as a measure of seed vigour .

Table (6) : Seedling measurements for twenty peanut geno

Root | Hypocotyl | Epicotyl | Seedling SGR
Genotype | Length | length length | length (mg) | SV1
(cm) (cm) {cm) | {(em)
Giza 4 6.95 3.08 2.18 12.21 2393 | 932
Giza s 7.38 343 215 12,96 168.0 | 10.42
M9 320 288 2.13 321 2153 ] 569
M.15 5.25 3.35 215 1075 2423 7.54
M.17 5.68 3.25 2.18 1111 22031 112
M.18 588 345 2.50 11.83 2230 | 9.27
M.22 4.25 3.33 3.00 10.58 1965 | 8.09
M.23 6.18 3.10 278 1206 1250.3| 9.46
M.25 525 338 3.23 1186 | 2410 9.89
M.26 4,93 3.30 265 10.88 1835 9.45
M.29 5.10 3.20 2.33 10.63 2170 781
M.30 6.23 3.43 3.52 13.18 | 215.8 10.93
M.32 6.13 3.20 3.40 12.73 2518 [ 11.84
M.34 5.03 3.45 2.58 11,06 |20.70] 9.78
M.79 5.33 3110 2.10 10.53 2308 | 7.53
M.235 4.80 3.18 2.23 1021 | 176.5]| 7.45
M.382 6.18 333 2.68 12.19 193.0 | 10.60
M.383 5.20 3.88 3.10 12,18 | 228.0] 9.62
Red strain 7.20 2.43 1.90 11.53 2145 | 10.71
‘White strain 6.60 2.93 2.98 1251 | 2238 11.38
Mean 5.64 3.23 2.59 1146 [2169| 9.23
L.S.D. 5% 0.601 0.405 0.381 0.763 38771 0.718
SGR: Seedling growth rate. SVI: Seedling vigour index.

Accelerated ageing test and chemical analysis :

Results in (Table 7) indicated that germination percentage afier
accelerated ageing and their transformed values, protein and oil percentage of
seed were significantly influenced by genotypes.

The transformed values of germination percentage after accelerated
apeing ranged from 34.7 to 59.4 (it equals to 32.5 to 74.0 % in original data)with
an average of 46.8 (it equals to53.1 % in original data), while protein and oil
percentage of seed ranged from 17.98 to 2%.18 % and from 51,38 to 59.18 % with
an average of 23.67 and 54.62, respectively.
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M.32 gave the highest value of germination percentage after accelerated
ageing followed by white strain without significant differences, while the lowest
value was obtained from M.9. The decline in germination percentage afler
accelerated ageing was related to initial degree of deterioration of seed lots, viz,
high vigour lots remains high germination percentage, while low vigour lots show
a marked decline in germination percentage.These results agrees with those
reported by Baskin (1977) who found that a corrclation between accelerated
ageing test and seed vigour in peanut.

Table (7): Accelerated ageing test and chemical analysis for twenty peanut

_geno
G.P. after Seed protein Seed oil
Genotype | accelerated ageing |  percentage percentage
Giza 4 41.5 (40.1) 2385 54.35
Giza § 59.0 (50.2) 24.13 52.70
M9 325(34.7) 2430 54.18
M.15 34.5 (36.0) 21.50 52.90
M.17 35.0(36.3) 27.10 5248
M.18 46.0 (42.7) 29.18 51.38
M.22 50.0 (45.0) 23.18 52.08
M.23 48.0 (43.9) 22.05 54.33
M.25 65.5 (54.1) 23.35 57.30
M.26 69.0 (56.2) 21.88 55.75
M.29 38350384 21.80 56.45
M.30 62.5(52.2) 27.98 57.25
M.32 74.0 {59.4) 27.65 59.18
M.34 69.5 (56.5) 17.98 55.75
M.79 355 (36.6) 25.00 55,05
M.235 37.5(37.%) 20.23 53.48
M.282 67.0 (55.0) 22.05 53.10
M.383 34.5(47.6) 2045 53.00
Red strain 69.5 (56.5) 27.25 58.15
White strain 71.5{57.8) 22.45 53.50
Mean 53.1(46.3) 23.67 54.62
L.S.D, 5% 4.57(2.74) 1018 0,738
Transformed values in brackets.  G.P.: Germination percentage.

Resylts indicate also that the highest value of seed protein percentage
was obtained from M.18 which significantly differed than M.30, M.32 and red
strain, while the lowest one was M.34. The highest value of seed oil percentage
was obtained from M.32 which significantly differed than red strain,M.25 and
M.30, while the lowest one was M.18. In this concern, Bulisiani and Warner
(1980) found that seedlings grown from seeds containing higher amounts of
protein accumulate more dry matter than seedlings grown from seeds containing
lower amounts of protein.
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