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Storage Potential of Three Different Types of In-shell Peanut Seeds
under Ambient and Cold Room Conditions

Aung Kyaw Phyo 1, Juangjun Duangpatra?, Wanchai Chanprasert 3 and Rungsarid K aveeta3

ABSTRACT

Peanut seed storability differs depending on storage environment and peanut genotype. This study
was conducted to determine the effects of storage conditions on peanut seed quality, and to compare
storage potential of three peanut cultivars. In-shell seeds of three peanut ctittia@asetsart 50, Local
Fresh Boiled peanut (LFB) and Tainan 9 were stored under ambient (23.5©, 5385 to 79.0% RH)
and cold room (12, 76% RH) conditions for 6 months from January to July 2003 at the National Corn
and Sorghum Research Center. Split-split plot design with 5 replications was used. Storage condition was
treated as main plot factor, cultivars as sub-plot factor, and storage duration as sub-sub plot factor.
Germination, vigor and field emergence were determined at 0, 3 and 6 months of storage.

Under cold room condition, seed quality differences among cultivars were minimal. Seeds of the
three cultivars maintained high quality up to 6 months. Under ambient condition, seed quality differences
were obvious. Tainan 9 seed maintained high germination, vigor and field emergence up to 6 months,
while germination, vigor and field emergence of LFB seeds were greatly reduced and seed vigor of
Kasetsart 50 was decreased.

Seed qualities of Tainan 9, and to a lesser extent, of Kasetsart 50, were high and stable under both
ambient and cold room conditions after 6 months of storage, however, those of LFB seeds under ambient
condition were greatly reduced after 6 months suggesting cold storage is necessary for LFB.
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INTRODUCTION Duangpatraet al., 1986; Duangpatra, 1988).
However, cold storage is far beyond the reach of
Peanut possesses a short storage life. Rapfdrmers especially of developing countries. Peanut
loss of germination and vigor during storage undestorage life also differs among peanut cultivars.
ambient condition is a major constraint in peanutGenotypic differences have been reported in terms
production especially under tropical condition. of seedlongevity (Razal., 2002), field emergence
Storability can be improved by controlling storage(Ketring, 1992); germinability (after six months
environment. Anumber of researchers have provedtorage) (Nkang and Umoh, 1996), seed
that peanut storage life is relatively longer undemeterioration (between varieties Tainan 9 and SK
cold storage (Satonsawapak, 1986; Duangpatr&8) (Duangpatrat al., 1986), and germination
1984; Duangpatra and Kuphotipan, 1986;rate (among four peanut cultivars: Tainan 9, SK
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39, PI1 337394F and PI 337409) (Duangpatra andubplot factor, and storage periods as sub-sub plot
Kuphotipan, 1986). The present study wasfactor. Seed quality (moisture content, germination,
conducted to determine the effects of storagegerminationindex, accelerated aging and electrical
conditions on peanut seed quality (germinationconductivity) determination was done at the Seed
vigor and field emergence), and to compare storagéechnology Laboratory, Department of
potential of in-shell seeds of three peanut cultivarsAgronomy, Faculty of Agriculture, Kasetsart
University, Bangkok, Thailand. Field study was
MATERIALSAND METHODS carried out at the National Corn and Sorghum
Research Center, Pakchong district, Nakhon
In-shell seeds of three peanut cultivdss ~ Ratchasima province. Mean temperat@) @nd
Kasetsart 50 (large seeded cultivar), Local FresiRH (%) of the National Corn and Sorghum
Boiled peanut (LFB)(small seeded cultivar) andResearch Center during the storage period were
Tainan 9 (medium seeded cultivar) were sun-driecshown in Table 1.
after harvest to about 5% moisture content, and
stored under cold room (12 - 76% RH), and Seed moisture content
under ambient condition (23.5 to 28Ct 58.5 to Seed moisture content was measured by
79.0% RH) for the period of 0, 3 and 6 monthshot-air oven method. Pre-weighed fresh seeds
from January 2003 through July 2003 at thewere dried in oven for 24 hours, and the dry weight
National Corn and Sorghum Research Centerwas recorded. Then, seed moisture content was
Pakchong district, Nakhon Ratchasima province calculated using the following formula:

Split-split plot designs with 5 replications was %moisture content (w.b.) =
used in this experimentin which storage conditions  Freshweight of seed - Dry weight of seed 100
was treated as main plot factor, peanut cultivars as Freshweight of seed %

Tablel Monthly meantemperatureQ), relative humidity (%), rainfall (mm) and number of rainy days
from January to August 2003.

Month Temperature®C) RH (%) Rainfall (mm) No. of rainy
#Sp)V (£ SD) ¢ SD) days
January 235t 1.4 58.5+ 6.7 + 0 0
February 26.0+ 1.8 67.5+£10.8 39.3 3.0 9
March 26.4+ 1.3 725+ 95 144.6+ 15.0 11
April 27.8 £ 0.7 725+ 6.9 120.512.2 8
May 281+ 1.1 725+ 7.8 134.6: 10.5 9
June 27.2+ 0.8 739+ 6.4 186.A 10.5 16
July 26.6x+ 0.7 79.0+ 5.2 149.811.3 15
August 27.0+ 0.8 75.6t 5.1 65.60t 4.8 14

1" standard deviation

2l Trace amount
Source: 431301Pak ChongAgromet Station Elevation: 356 m
Lat: 14.42.00 Long: 101.25.00
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Germination (G) and germination index (GI) were sown in well-prepared seedbed withx2D
Germination was performed on five 50- cm spacing. Emergence percentages were counted
seed replicates each, which were treated wittat 7, 14 and 21 days after seeding (DAS). Field
carboxin (5,6-dihydro-2methyl-1,4-oxathi-ine-3- emergence at 21 DAS was noted as total field
carbosanilide) 75 % WP, in sand att@5The emergence. Seedlings those emerged from the sail
percentage of normal seedlings was counted at 18urface without having deformed, damaged, or
days after seeding as described in Internationaiissing terminal bud and primary leaves, but
Rules for Seed Testing Annexes (ISTA, 1999).having normal shape and normal size of primary
The number of normal seedlings was also countetbaves were counted as normal seedlings.
daily for germination index (Gl) from the day that

the first seed germinated until the germination test RESULTSAND DISCUSSION
finished. Germination index was calculated by:
Ni Seed moisture content
Germination index ZZ(E) Initial moisture contents were not

significantly different among seeds of three
cultivars (Table 2). They ranged from 4.4 to 4.9%.
Swamy and Rao (1971) reported that seed moisture
contentwhich equilibrated with 80% of RH (critical
moisture content-CMC) is extremely vulnerable
Accelerated aging for 4 days (4 AA) and for 8 to rapid deter.ioratiorT .of.seeds..Justice and Bass
days (8 AA) (1979) complied equilibrium moisture content of
rFeeds of several crops at various relative humidities

Where Ni = Number of normal seedlings
counted attf' date
Di = Number of days required to
the fh germination

Five replicates of 50 seeds each for eac )
treatment were subjected to accelerated aging fo?nOI approximately 1_2 to 26. They showed for
96 hours (4 AA) and 192 hours (8 AA) by exposing peanut that seed moisture content of 4.2, 5.1 and
to 42C and 100% RH (AOSA, 1983). The seedsS'g% were equilibrated with 30, 40 and 50 % RH,

were then allowed to dry for 3 days underambien{espectively. Equilibrium levels of initial seed
condition. Then, it followed germination test moisture contents of three peanut cultivars were

procedures, and percentage of normal Seedlinggpparently lower than critical moisture content of
was counted. 80% RH. Therefore, initial seed moisture contents
in this experiment were assumed to be low enough
not to affect seed quality, and thus safe for storage.
After 6 months of storage, seed of LFB
&ljlltivar stored under ambient condition had lower
oisture content than seeds of Kasetsart 50 and

Electrical conductivity (EC)

EC was determined at 20 with five
replicates of 25 seeds each (without damaged se
coats) in 75 ml deionized water at 24 hours usindp

a Conductivity Hand-Held Meter LF 330/340, and ainan 9. Comparlng between amblent storage
the values were expressedyi/cm/g (AOSA and cold room, it was found that moisture contents

1983) of ambient-stored seeds were higher than those of
cold-room stored seeds (Table 2). However, peanut
seed moisture contents ranging from 4.210 5.2 %

Field emergence percentage . ..
Field emergence was tested at the Nationa?t 6 months of storage were still safe for continuing

Corn and Sorghum Research Center, Pakchong *"29:
district, Nakhon Ratchasima province. The seeds
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Table2 Moisture content, germination and germination index of Kasetsart 50, LFB and Tainan 9 peanut
seeds stored under ambient (23.5 to 28,58.5 to 79.0% RH) and cold room condition
(12°C, 76% RH) for 6 months.

Cultivars Moisture content (%) Germination (%) Germination index
Ambient Cold room Ambient Cold room Ambient Cold room

0 month

Kasetsart 50 A4d48a A4d8a B8l15a B8l5a Ab64a Ab64da

LFB Adda Ad4da A97.2a A97.2a A79a A79a

Tainan 9 Ad9a Ad9a A99.2a A99.2a A75a A75a
3 months

Kasetsart 50 B51la B5.11a A98.4a B85.2b A8.38a B 6.04 b

LFB B52a A5.30a B91.0b A 98.8 a A8.85a A9.19a

Tainan 9 Ab53a A5.37a A 100.0 a A988a A 8.86 a A9.07 a
6 months

Kasetsart 50 Ab52a A45b B81.6b B94.4a B6.49b B 8.63a

LFB B4.4a Ad2a C49.2b A98.0 a C454b A10.31a

Tainan 9 Ab51la A45b A97.2a A98.4a A8.13b B 9.05a

1" within a column in each storage period, means preceded by the same capital letter are not significantly different at P < 0.05
by DMRT.
2/ within a row in each character, means followed by the same small letter are not significantly different at P < 0.05 by DMRT.

Effects of storage conditions on germination months Gl of Kasetsart 50 was higher under
and vigor ambientthan under cold room condition. In Tainan
The effects of storage conditions were found9, 8 AA was higher under cold room than under
especially at 6 months of storage (Table 2 ancambient condition.
Table 3). Storage conditions influenced G, GlI, 4 Therefore, results in this experiment
AA and EC of Kasetsart 50 and LFB, while GI, 4 indicated that storage conditions influenced
AA, 8 AA and EC were affected in Tainan 9. germination and vigor of Kasetsart 50 and LFB.
Storage conditions influenced G of The effect of storage conditions was especially
Kasetsart 50 and LFB at both 3 and 6 months obbvious at 6 months of storage. The storage
storages. G of Kasetsart 50 seeds was higher undeondition did not affect germination of Tainan 9
ambient than under cold-room condition at 3peanut seed, but that affected its seed vigor as
months of storage, but at 6 months cold-roomdetermined by GI, 4 AA, 8 AA and EC (Table 2
condition gave higher G than did ambient condition.and Table 3).
Germination of LFB seed was higher under cold Copeland and McDonald (2001) reported
room than under ambient condition at both 3 andhat the deterioration of seeds is observable in their
6 months of storages. Effect of storage conditiorlowered performance during germination. Delayed
on G of Tainan 9 was not found. seedling emergence is among the first noticeable
In seeds of three peanut cultivars, Gl, 4 AA symptoms, followed by a slower rate of seedling
and 8 AA were higher under cold room than undemgrowth and development and decreased
ambient condition at 6 moths of storage, but at 3jermination. Therefore, low Gl of seeds of three
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Table3 Germination (%) after accelerated aging for 4 days (4 AA), germination (%) after accelerated
aging for 8 days (8 AA), and electrical conductivity (EC) of Kasetsart 50, LFB and Tainan 9
peanut seeds stored under ambient (23.5t6@838.5 to 79.0% RH) and cold room condition
(12°C - 76% RH) for 6 months.

Cultivar 4 AA (%) 8 AA (%) EQuS/cm/g)
Ambient Cold room Ambient Cold room Ambient Cold room
0 month
Kasetsart 50 A948a A948a A 86.0a A86.0 a B 13.70 a B 13.70 a
LFB A93.6a A93.6a B 60.4 a B 60.4 a B 14.85a B 14.85a
Tainan 9 A99.2a A99.2 a A93.6a A936a A 7.44 a A 7.44 a
3 months
Kasetsart 50 B 83.0a B 86.4 a Al7.2a B 10.4 a B 14.80 a B 13.14 a
LFB B 84.4 a B 83.6 a Ad24a A524a C22.09a C19.48 a
Tainan 9 A97.2a A99.0 a A52.0a A68.4a A 10.15b A 791a
6 months
Kasetsart 50 B68.0b B 86.4 a Al32a AB 48.0 a A21.25hb B 13.09 a
LFB C39.2hb B 84.0 a A26.8a B 16.4a B 46.67 b C17.86 a
Tainan 9 A90.8b A98.8 a A256b A 79.6a A 16.55b A 7.87a

1" within a column in each storage period, means preceded by the same capital letter are not significantly different at P < 0.05

by DMRT.

2/ within a row in each character, means followed by the same small letter are not significantly different at P < 0.05 by DMRT.

peanut cultivars at 6 months under ambient-storagedirectly evaluates the concentration of
indicated that seed deterioration occurred fasteelectrolytes released by seeds during imbibition
under ambient condition than under cold room(Diaset al., 1996). The degree of deterioration is
associated with the concentration of seed exudates
At 6 months of storage, 4 AA of seeds of that may be found in the steep solution. These

condition.

three peanut cultivars were higher under coldexudates are areflection of the amount of membrane
room condition than under ambient condition, anddegradation that has occurred (Copeland and
so was 8 AA of Tainan 9 seeds. These resultdlcDonald, 2001). The high EC of peanut seeds
proved that the storage potential of peanut seedsnder ambient-storage suggested that peanut seed
were higher under cold room than under ambientleterioration was faster under ambient condition.
condition as those reported by Duangpatra (1984), In this experiment, three peanut cultivars
Satonsawapak (1986), Duangpatra and Kuphotipanould maintain their seed quality at high level
(1986), Duangpatret al. (1986) and Duangpatra throughout 6 months of storage period under cold
(1988). room condition. Itappeared that seed quality would
It was also found that EC of seeds of threenot be losing under cold room condition. Seeds
peanut cultivars were significantly higher under cannot retain their viability indefinitely, however,
ambient than under cold room condition at 6they must eventually deteriorate and die. In this
months of storage (Table 3 and Table 5). The E@xperiment, the storage period would be too short
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to observe the loss of seed viability under coldhad the highest4 AA. The highest 8 AAwas found
room condition. It would need some longer time toin Tainan 9, intermediate in Kasetsart 50 and the
determine seed deterioration under cold storagelowest in LFB.
Delouche and Baskin (1973) proved that

Cultivars differences depending on storage  germination responses after accelerated aging and
condition periods of storage were closely related. It was

Before storage, G, 8 AA and EC differed noticed in this experiment that, at 0 month, 8 AA
among seeds of three peanut cultivars (Table 2 anof Kasetsart 50, LFB and Tainan 9 peanut seeds
Table 3). Kasetsart 50 seed was significantlywere 86.0, 60.4 and 93.6%, while G were 81.5,
lower in G than the other two cultivars. LFB seed97.2 and 99.2% respectively. After 6 months
was significantly lower in 8 AA, and Tainan 9 seed storage under ambient condition, G of the three
was significantly lower in EC. However, there cultivars of peanut seeds were found to be 81.6,
were no significant differences among cultivars 0f49.2 and 97.2%, respectively. It seemed that, in
peanut seeds in Gl and 4 AA. It was assumed thgieanut, germination after accelerated aging for 8
initial seed vigor was the lowest in LFB according days and periods of storage were related.
to low germination of 8 AA, and the highest in
Tainan 9 as indicated by low conductivity. Effects of storage periods on germination and

At 3 months, all cultivars had a high vigor
percentage of G, but G was significantly different Total germination after periods of storage
among cultivars depending on the storage conditioindicated that Kasetsart 50 and Tainan 9 peanut
(Table 2). Under ambient condition, G of LFB seeds were relatively stable under both storage
seed was significantly lower than those of theconditions, while LFB seed was unstable under
others, while that of Kasetsart 50 seed was loweambient condition. Tainan 9 seed retained high G,
under cold room condition. Significant differencesand vigor until 6 months under both storage
in 4 AA and EC occurred among cultivars underconditions. Germination of Kasetsart 50 peanut
both storage conditions. Tainan 9 was significantlyseed at 6 months was not different from its initial
higher in 4 AA than the others. germination, but G of LFB decreased significantly

The highest conductivity was observed in (relative to its initial germination) under ambient
seeds of LFB, and the lowest in seeds of Tainan 8ondition.
under both storage conditions. There was no Table 4 and Table 5 indicated the
significant difference among cultivars in Gl and 8 tendency for seed vigor reduction in storage relative
AA under ambient condition, while under cold to storage time. All three peanut cultivars of peanut
room condition Kasetsart 50 was significantly seeds maintained high vigor under cold room
lower in Gl and 8 AA than the others. According condition. Under ambient condition, seed vigors
to 4 AA and EC, Tainan 9 had the highest seedvere significantly reduced at 6 months of storage.
vigor. The prominent reduction in 4 AA was found in

At 6 months, differences in germination LFB followed by Kasetsart 50. The 4 AA of LFB
and vigor among cultivars of peanut seeds becaméecreased to 39%, while those of Kasetsart 50 and
obvious. Under ambient condition, G, Gl and 4 Tainan 9 declined to 68% and 91%, respectively.
AA were the highest in Tainan 9, intermediate inlt was noted that as storage time increased, EC of
Kasetsart 50 and the lowest in LFB. Under coldall cultivars also increased. However, the maximum
room, Kasetsart 50 was lower in G than LFB andincrement was found in LFB seed (46S/cm/g),
Tainan 9. LFB had the highest GI, while Tainan 9intermediate in Kasetsart 50 seed (21S3cm/g)
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and minimumin Tainan 9 seed (1@$/cm/g). GI 6 months, total emergence of Tainan 9 was the
of LFB seed was also significantly lower than its highest. The emergence pattern or trend among
initial index, while Kasetsart 50 and Tainan 9 cultivars was the same as G pattern. Before storage,
retained their initial indices. LFB seed germinated and emerged faster than
Kasetsart 50 and Tainan 9. It is not surprising

Effects of storage conditions and cultivar because small peanut seed was faster in germination
differencesin field emergence (Kittitanasuan, 1990; Duangpaetal., 1990) and

The effects of storage conditions on field field emergence than large peanut seed (Rujirawat,
emergence was found in Kasetsart 50 and LFB at995). The seed size of LFB is smaller than
6 months of storage (Table 6). Field emergence oKasetsart 50 and Tainan 9, and thus it takes
both cultivars seeds were lowered under ambientelatively shorter time to absorb water and to
than under cold room condition. It was related togerminate or to emerge. However, as its seed vigor
seed vigor, because their seed vigor had alreadyas reduced under ambient condition, G and field
lowered at this time as previously discussedemergence of LFB seed became slower with
However, emergence of LFB (76%) was higherincreasing storage time.
than expected, since it showed lower percentage of It was observed that total emergence of
G (49%) and 4 AA (39%). Tainan 9 peanut seed was stable up to 6 months of

Total emergence differences amongstorage under both storage conditions (Table 7).
cultivars of peanut seeds were found at 3 and &t 6 months, total emergence of Kasetsart 50 was
months under ambient condition (Table 6). At 3not different from its initial emergence, while that
months, total emergence of LFB seed was lowepf LFB seed was significantly reduced under
than those of Kasetsart 50 and Tainan 9 seeds. Atmbient condition.

Table4 Differencesin seed moisture content (MC), germination (G) and germination index (GI) within
each peanut cultivar seeds stored under ambient and cold room condition for 6 months.

Storage

duration MC (%) G (%) Gl

(month) Ambient Cold room Ambient Cold room Ambient Cold room

Kasetsart 50
0 c438 AB 4.8 B 81.5 A 815 B 6.41 B 6.41
3 B5.1 A5.1 A 98.4 A 85.2 A 8.38 B 6.04
6 A5.2 B4.5 B 81.6 A94.4 B 6.49 A 8.63
LFB
0 B4.4 B4.4 A97.2 A97.2 A 7091 c7.91
3 A5.2 A5.3 A91.0 A 98.8 A 8.85 B 9.19
6 B4.4 B4.2 B 49.2 A 98.0 B 4.54 A10.31
Tainan 9

0 B 4.9 B4.9 A 99.2 A 99.2 B 7.52 B 7.52
3 A5.3 A5.4 A 100.0 A 98.8 A 8.86 A 9.07
6 A5.1 C4.5 A 97.2 A98.4 B 8.13 A 9.05

1" within a column in each cultivar, means preceded by the same capital letter are not significantly different at P < 0.05 by DMRT
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Table5 Differencesin seed germination (%) after accelerated aging for 4 days (4 AA), germination (%)
after accelerated aging for 8 days (8 AA), and electrical conductivity (EC) within each peanut
cultivar depending on storage duration when stored under ambient and cold room condition for

6 months.
Storage
duration 4 AA (%) 8 AA (%) EC (mS/cm/qg)
(month) Ambient Cold room Ambient Cold room Ambient Cold room
Kasetsart 50
0 A94.8 A94.8 A 86.0 A 86.0 A 13.70 A 13.70
3 A 83.0 A 86.4 B17.2 B 10.4 A 14.80 A 13.14
6 B 68.0 A 86.4 B 13.2 AB 48.0 B 21.25 A 13.09
LFB
0 A 93.6 A 93.6 A 60.4 A 60.4 A 14.85 A 14.85
3 AB84.4 A 83.6 AB 42.4 A52.4 B 22.09 A 19.48
6 B 39.2 A 84.0 B 26.8 B 16.4 C 46.67 A 17.86
Tainan 9
0 A99.2 A 99.2 A 93.6 A 93.6 A 7.44 A7.44
3 A97.2 A 99.0 B 52.0 B 68.4 B 10.15 A 791
6 B 90.8 A 98.8 B 25.0 AB 79.6 C 16.55 A 7.87

1" within a column in each cultivar, means preceded by the same capital letter are not significantly different at P < 0.05 by DMRT

Table6 Field emergence (%) at 7, 14 and 21 days after planting of Kasetsart 50, LFB and Tainan 9
peanut seeds stored under ambient and cold room condition for 6 months.

Cultivar 7 Days 14 Days 21 Days
Ambient Cold Ambient Cold Ambient Cold
0 month
Kasetsart 50 B 24a B 24a B 70.0 a B 70.0a A84.4a A84.4a
LFB A30.0a A 30.0a A904a A 904 a A90.8a A90.8a
Tainan 9 ABl7.6a AB1l76a A920a A92.0a A924a A924a
3 months
Kasetsart 50 A 99.2a A98.0a A 99.6a A99.6 a A 996a A99.6 a
LFB B 924a A97.6a B 93.2a A97.6a B 93.2a A98.0a
Tainan 9 A 100.0 a A940a A 100.0 a A94.8a A 100.0 a A96.4a
6 months
Kasetsart 50 A34.0a B 48.4 a B 68.4b A94.8 a B81.0b A96.0a
LFB A476b A88.0a B73.2b A 96.8 a B76.0b A97.2a
Tainan 9 A51.2b A832a A 86.8a A94.8a A96.0 a A 96.8 a

1" within a column in each storage period, means preceded by the same capital letter are not significantly different at P < 0.05
by DMRT.
2/ within a row in each character, means followed by the same smalll letter are not significantly different at P < 0.05 by DMRT.
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Table7 Differences in field emergence percentage within seeds of each peanut cultivar stored under
ambient and cold room condition for 6 months.

Duration 7 Days 14 Days 21 Days
(month) Ambient Cold Ambient Cold Ambient Cold

Kasetsart 50

0 C 24 C 24 B 70.0 B 70.0 B 84.4 B 84.4
3 A99.2 A 98.0 A 99.6 A 99.6 A 99.6 A 99.6
6 B 34.0 B 48.4 B 68.4 A94.8 B 81.0 A 96.0
LFB
0 B30.0 B 30.0 A90.4 A90.4 A 90.8 A 90.8
3 A92.4 A97.6 A 93.2 A 97.6 A 93.2 A 98.0
6 B47.6 A 88.0 B 73.2 A 96.8 B 76.0 A97.2
Tainan 9
0 C 176 Cc17.6 AB 92.0 A92.0 A 924 A924
3 A 100.0 A 94.0 A 100.0 A94.38 A 100.0 A 96.4
6 B 51.2 B 83.2 B 86.8 A94.8 A 96.0 A 96.8

1" within a column in each cultivar, means preceded by the same capital letter are not significantly different at P < 0.05 by DMRT
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