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ABRSTRACT

The Jangos ity of seeds of three sovbean varieties treated with four seed dressing . chemicals was estimated using
probit waodclliag 1o evaluate possible enhancement of seed physiological quality under ambient tropical storage
condition. Sceds were treated with fungicides and/or insecticides including Apron Plus. Fernazan D. Almithio and
Aldrex T at reccommended dosiages. An untreated seed lot of cach variety was maintained as conirol. The secds were
stored for 180 days (6 months) under laboratory ambient condition (32°C). Seed germination was monitcied in
storage and seed survival was cvaluated by probit analyvsis of the serial germination data. Germination results
showed that seed dicssing with fungicides and/or insecticides reduced seed deterioration for two months in M-33]
and three months of worage in Samsoy [ and TGX 1740-3F. Probit analysis showed negative slope {1/o) valucs for

all the sced lots mdas
nonc of the seed i
conditions of the
three miomba, By
significantly fonge

ading cenan degree of deterioration irrespective of sced lot or seed dressing treatment. that is.
ssing chemical was able to totally arrest sovbean seed deterioration under the adverse storage
».:4d tropics and so cannot replace conditioned storage if sced storuge period must be more than
s for M-351 seeds treated with Apron Plus. Almithio and Aldrex T. all treated seed lots showed
storage hife than nnireated seeds. The treatments will benefit small-scale seed production outfits

with low carrvover stock and no resources for advanced conditioned storage facihiics.

Kes warids Probit iodeling, Sced dressing. sovbean. storage life.

INTRODUCTION

Soybean (thicme may L. Meinly sced production m
South Wesiern Nigeria is hampered by the speed with
which the scods lose their abihiy 10 genmimaie when
exposed o warm. moist air that characterizes the
amibient hunud tropical climate. To amrest the rapid
rate of sced deterioration under the prevaling adverse
storage condition. sovbean sceds are mamtamncd m

dn-cold condtioned stores for comsenation of

genelie resources (Ng. 1988y a falin  that s
unccononucal for commicrcial seed production m
Nigena  Possible cheaper aliernatives te achieving
seed tongevity exiension and quality enhancement
nced fo be imvestigated for commercial sovbean seed
production :n the humid tropics.

{t s alrcady well known that seed lomgevity is a
fimcnien o sjorage temperature and seed moisture
contemt (Hamigton, 1972; Roberts. 1973). stresses
betore secil storaee and inttial seed quatity (Eths and

Roberts. 1980). and pest and pathogen damages in
storage (Kulik. 1993) Usually. sceds are wreated with
broad-spectrum fungicides  such as Thiram  and
Carboxin in the sced processing plants. and they are
known to be effective against a wide range of seed
storage pathogens (Chanhan ¢t al.. 1984, Subramanya
et al. 1988. FAO. 199%9). Morcover. Sekaramarthy ct
al. (1994) concluded that sced treatment with Thiram
could delay the seed detcrioration process under
adverse storage conditions. Quantifyving the longeviny
of sceds after these treatments would further
clucidate the effects of these pesticides on the
physiological  quality of dressed sceds and elicit
possible procedures of seed treauments for improving
sced fongevity along with seed health under adverse
storage condutions.

In quantfving seed deterioration. Ellis and Robent
(198 obsenved that seed deterioration in storage
follows a negative cumulative nornmal distribution
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Table 1. The chemicals used for dressing soybean seeds

Chemical name* Active ingredient

Recommended dose

Chemical tvpe

10% metalaxyl
60% carboxin
34% furathiocarb
20% lindane p/p
25% thiram p/p
aldrin/thiram
20% w/w thiram

Apron plus 30DS

Ahlmithio 20/25

Aldres T
Fernazan D

Sg/kg seed

0.9¢/kg seed

38/ke seed
Je/ke sced

fungicide/insecticide

fungicide/insecticide

fungicide
tungicide/insecticide

*Chemical trade name

pattern. This makes it possible to estimate secd
longevity from seed survival data using the probit
analysis (Finneyv. 1971), and thus assessing the sced
physiological quality during storage’ under specified
conditions (Danicl. 1997, Daniel ¢f af. 1999). The
parameters of seed longevity that can be determined
by the probit procedure are the intercept constant
(K7). standard deviation of the distribution of sced
deaths in time (o3 and the seed half-viability period
(Psp). Ki is an cstimate of initial sceq viability and
index.of seed quality before storage while o is the
reciprocal of the slope of probit seed survival curves,
the slope being the rate of seed deterioration The seed
Pse 15 ime taken for viability to fall to 30% and 3
measure of absoluie seed longevity (Ellis and Robert.
1980).

The storage physiology of seeds of three genotypes
of sovbean ircated with some seed dressing
fungicides and/or insecticides was examined in this
framcwork. The purpose of the (rials was (o
investigate possible economical ways of improving
sovbean sced longevity and seed physiclogical
quality in storage for commercial sced production
under the adverse stomge emvironments of the humid
tropics. This paper reports estimates of sced
longevity parameters of sovbean seeds stored under
the ambient humid tropical condition with or without
sced dressing chemical (insecticides and fungicides)
treatments.

MATERIALS AND METHODS

Sceds of three varicties of sovbean from the 1997
harvests were provided by the Department of Plant
Breeding and  Seed Technology.  University  of
Agriculture. Abeokuta. Nigeria. The varictics were
Samsov 1. a variety obtained from Institute of
Agricultural Research (IAR). Samaru. Nigeria: M-
351 and TGX 1740-3F obtained from International
Institute of Tropical Agriculture (11T A) varicties.

One kilogramme of sceds from cach soybean of the
three penotypes was treated with four different seed
dressing chemicals using the recommended rate of

treatment. The chemicals were Apron Plus. Almithio.
Aldrex T and Fernazan D. Besides Aldrex T that has
only fungicidal effect: all the other chemicals have
both fungicidal and insecticidal activities (Table 1).
Seeds were placed into fransparent polythene bags
and the recommended doses of the chemicals were
added (Table 1). The mixture was agitated
thoroughly. and thercafier cach treated sced lot was
divided into three parts to form three replicates of
333g each. An untreated control seed lot was also
included in the tests for cach variety to give a total of
45 experimental units,

Seed Storage

Immediately after the sced dressing {reatments. sceds
were stored in the transparent polythene bags under
ambicnt laboratorv conditions for 183 days from 1
October. 1997 to 28" March. 1998 at the Plant
Breeding and  Seed Technology Laboratorv.,
University of Agriculture. Abeokuta. Nigeria (7 30N;
3 55E). The average room temperature was ~32°C
and Relative Humidity (RH) was 50% during the
time of storage. Seeds were removed from -each
treatment bag for testing at 30 days interval for six
months.

Seed Viabiliry Test

Standard germination tests were carried out using the
moisiencd paper towel method under laboratorvy
conditions (ISTA_ 1985). Seeds were germinated in
four replications of 100 seeds from cach storage
cxperimental unit A germination count was taken
afier 7 days of culture when the radicle had clongated
bevond the length of the sced. Seed viability was
evaluated as the percentage of germinated seeds from
total number of seeds cultured per replicate.

Statistical Analysis

Probit analvsis of mean pereentage seed germination
of serial germination data was done with HASTH
PROC PROBIT statements that first sorted the dia
by variety and chemical seed treatments. Seed
longevity  parameters were  estimated from the
procedure based on six germination test data pois
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for cach sced treatment. Estimates of intercept (time
= 0) of the sced survival line. slope ie. the rate of
seed delerioration (l/o) and time taken for sced
ageing to decline to 50% viability (Ps,) were
estimated by the PROBIT procedure for each of the
treated and control sced lots. Seed storage life was
cstimated as double of the seed half-life. Seed
deterioration rates and absolute longevity estimates
were subjected 1o ANOVA to determine if there were
significant differences at 5% probability level among
the seed lots and treatments.

RESULTS
Table 2 shows the initial percentage viability of the
sced lots before storage. Percentage germination
before trcatment and storage was highest in the M-
351 sced lot {86%) and Ieast in the TGX 1740-3F
sced lot (82%). Seed moisture content ranged from
2.76% (f. wb) in M-351 to 10.05% (f. wb) in TGX
1740-3F sceds.
Need Survival
It was observed that. sccds of all the genotypes
responded positively to the seed dressing treatments
with higher percentage germination thar the control
ced fot within the first two months (60 DAS) of
storage. The positive response to all the seed dressing
chemicals persisted in Samsoy 1 seeds through the 6
months of storage. Ali the treated seeds had higher
purccnm‘m germination than the controf seed lof up to
the 6™ month of storage (Table 3). Though no clear
frend was shown among the genotypes in the seed
Miability decline of dressed sceds in response to the
andnvidual seed dressing chemicals. M-331 seed lots
showed most notable loss of seed viabiliv when
dressed m Almithio. Apron plus and Aldrex T
iTable in seed lot responses o the
scod g chemicals were apparcut: Samsov 1
treated ‘W D had the highcst percentage
Ll.rlmm‘ub month of storage.

Seed longevity esti
The PROC PROBIT
intercept. slopes. and

Table 2. Genotypes and
seed lots of soybean sceds §

Genotype

T T 970
Samsoy 84 3 83
TGX1740- 82 IRISY
o

in Table. 4. The values of intercept (estimates of
initial probit viability and a measurc of seed quality
before storage) were generallv higher in Samsoy 1
than M-351 and least in TGX 1740-3F seed lots
(Table 4).

This corroborates  the actual sced perceniage
gerinination before storage for the seed lots (Table 2).
Table 4 showed the negative values of estimates of
slope of the seced survival data for all the seed lots
and this indicated certain degree of deterioration
irrespective of genotype or seed dressing treatment.
On the rate of detcrioration shown by the magnitude
of negative sltope values. treated and untreated seed
lots of Samisoy 1 and M-351 with higher estimates of
intercepts  (imitial  probit  viability)  showed
significantly higher rates of deterioration than TGX
1740-3F seed lots.

Seed dressing with fungicides and insccticides caused
significant increases of seed longevity in the tested
sovbean varicties as shown by estimates of seed half-
life (Psy) and storage life (Table 4). Al the treated
sceds of Samsov 1 and TGX 1740-3F had
significantly higher estimates {(p- 0.03) of sced hall-
life and storage life than control. However. in M-351,
there were no  significant  differences  in sced
longevity estimates between the control and treated
sceds. Only sceds dressed with Fernazan D showed
significantly higher estumates of seed storage life than
control seeds. Moreover, cstimates of sced storage
ltfe was highest in Samsoy | seeds (10.2 months) in
response to Aldrex T followed by Fernazan D (9.9
months). M-351 seeds dressed with Fernazan D (83
monthsy and TGX 1740-F seeds dressed with Adres
T (82 months) and with Almithio (7.6 months)
(Table 4).

DISCUSSION
The differences in estimates of intercepts from the
probit modelling of the sovbean seed survival curves
establish reports of variety and sced lot differences in
potcnual seed longeviny among sovbean varietics
(Zanakis et al. 1993). From this studv. "it was
demonstrated  that sced  detcrioration rate  and
cventual seed storage life is dependent on the mitial
guality of sced lots moved into storage although this
did not imply genotvpe superiority in seed longevity.
It is well reported that the higher the quality of sceds
moved into storage. the longer the expected seed
storage hife ( Demir and Elis. 1992: Zanakis ct al
1994). Thus this trial showed that given high initial
od lot quality. secd dressing with fungicides and/or
msceticides could arrest seed deterioration within the
first three wonths of _Storage under the adverse
storage conditions of the humid tropics and thus
agreed with Aschermann-Koch et al. (1992) and
Sekaramurthy et al. (1994).
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as mdicated by percentage germination of six sovbean genotypes treated with four chemicals

N "
s P B
HGES SO0 300 (Ovs

Storage Period ( days)
Vasiets  Chemical 30 60 90 120

o 180

129 | et
[SF RR
‘N

Control 83.3 90.0 80.0 90.0 1.0

Apron plus  87.0 89.0 910 79.0 35.0 30
“mithio 82.0 98.0 94.0 75.0 425 15.0
Aldroy 953 96.0 86.0 80.0 060.0 20.0
PemmazanD  98.0 94.0 940 80.0 42.0 260
381 Cosrol 87.5 77.0 72.0 42.0 {6.0 10.0
3 86.0 80.0 62.0 $0.0 16.0 4.0
86.5 76.0 62.0 54.0 18.0 2.0
83.0 78.0 54.0 40.0 37.0 6.0
86.0 86.0 56.0 690 : 17.0
N 1740-3F {"ontrol 755 63.6 46.0 69.0 37.0 17.0
\pron nlus 783 76.0 72.0 513 33.0 18.0
f 3t 83.5 743 638.0 57.5 26.0 15.0
81.0 74.0 640 60.0 36.0 23.0
84.0 080 66.0 52.5 26.0 13.0

smerers estimates for the sovbean seed survival data after storage. Sceds were cither treated with
mical or natreated (control) before storage. (Standard crror of means are in brackels)

‘areh Chemical *Intereept **Slope Psy ***Seed Storage
(probit in days life in months
£ germination)

nesoy i Conirol 2248 -0.33(0.028) 129 8.61(0.113)
A\pron plus 1921 -0.30(0.017) 137 9 77(0.302)
hinthig 2281 -0.50(0.062) 142 9.52(0.110)

\dex & 2.750 -0.35(0.046) 152 10.23(0.4835)
v D 3064 -.64(0.049) 149 9.99(0.212)
i3 nirol 1 859 -0.35(0.068) 106 7.03(0.403)
Apron plus 1894 -0.537(0.042) 101 6.68(0.236)
Aim 1 865 4.55(0.042) 104 6.89%(0.291)
Lol 0.510.027) 98 6.50(0.207)
1656 0.4140.022) 125 8.28(0.462)
1020 .32(0.061) 98 6.33(0.618)
i 156 -(.32¢0.025) 110 7.33(0.313)
1348 -0.41(0.024) 114 7.53%0.151)
1.305 -0.32(0.023) 122 8.17(0.278)

1.455 -0.4000.013) 108 7.22(0.129) 1
‘ercepl is prabit estimate of initial seed viability. **Slope is the rate of seed deterioration (1/G). probil viabilit:
Joss por day ¥¥¥Seed storace life was estimated as half-life (Psq) value mudtiplied by 2 then divided by the 30 days
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It must be noted from the results that the percentage
seed germination of the treated Samsov 1 sced lots
never declined below the initial of 84% in the first
three months of storage, that is. if the sced
germination data up to 3 months only were used in
the probit modeling. the value of slope of the seed
survival curve will be positive. This means that seed
germination data at the carlicr periods of storage
showed no deterioration implving an inital
improvement in seed genmination capacity in treated
seeds over control. followed by a rapid decline of
germination capacity. Ranswamy et al. (1970)
reported degradation of sced dressing fungicides
. (Thiram) during storage. and Adebisi and Ajala.
(2001) suggested that this reduction in the potency of
active ingredients of the sced dressing chemicals
under tropical conditions was the possible
explanation for the declinc in sced germination.
However. the evidence from this study suggests that
there were other causes of rapid sced deterioration
other than microbial activity or inactivity. This is
because the decline in percentiage germination
between the third and fourth months of storage was
high in all treated and control seed lots. Soybean seed
deterioration is a physiological mechanism {(Parish
and Leopold. 1978). exacerbated by the warm and
humid conditions of unconditioned tropical stores. so
sced dressing should be accompanicd by conditioned
storage under these climates must be more than three
months. The megative slope values of seed survival
curves of treated and control seed lots is an indication
that the seed dressing chemicals might not be able to
totally arrest soybean sced deterioration during the 6
months of storage. and so cannot replace conditioned
storage especially for long-term seed storage.
Longer sced storage lie estimated for most treated
sced lot than the smireated seed lots indicates that
seed dressing offers some benefits that commercial
sced producers mm Mles region may explore.
Nevertheless, fumther imvestigations into  the
mechanisms of the seed physiological responses to
seed dressing will help to develop products that
might serve the dual purpose of seed protection and
- viability enhancememt and so improve seed quality
cconomically.
In conclusiom. it is shown from this study that
improving the seed health of soybean by seed
dressing pre-treatment with chemicals that have
pesticide activity beforc storage invariably exiends
the seed storage lifc. While controlling msect
infestation and pathogen infection the seed dressing
chemicals also improved sced phvsiological gquality
under the adverse sced storage conditions of the
humid tropics. within the first two to three months of
storage. These findings are important for the
enhancement of seed quality in sovbean in the hurud

tropics. Since the storage treatments arc cheap an!
casily affordable. the results will benelit small andd
medinm scale investments in seed production i this
region. where resources for advanced conditionod
storage are scarce. Such enterprises that produce iow
volume of seeds can dispose their treated sced stock
as highly viable sceds within two to three months of
seed production and storage under the ambicn
storage condition. To achieve high physiological
quality. seed for crop production must be producad
within the same year and the carrvover stock treated
immediatcly after harvest to achieve high'initial sced
quality for longer storage life.
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