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ABSTRACT: Changes in sced guadity of five QC‘E*{vl)';)L" of maize seeds tremted wath Apren plus (Thirim were
smonitored under three matsture fevels (1= 9 3 -100% 1= 113 - 1207, and Hi= 157 - 19 3% and short - ¢t storage
period in laboratory expertimeit for 16 weeks {112 davsy, Moisture conient. geno tvpe and storage penod mfercted o
induce considerable vanation in sced viability and scedling vigour. vx;'.bun.\ of TZLCOAPICLIEN wus conssicnth
higher than other genotvpes during storage period. followed by TZLCOMP: C: and ACRUTTZLCOMP. € These three
venotvpes had viability above 80% at the end of storage which was 13% highey than the two other genetypes, iy
vigour of TZLCOMPICLIN and TZLCOMP;P- were consistent and similar dunng storsgze peniads and {oliowed the
same pattern as in viability. Though the difference i seed quality at moistie fevels 1and 1 wis not significant. "sccd
subjected to moisture fevel I was significantly different from the other two. and recorded the oy

3 ovinbibty aud
scedling vigour which was less than 80% and 13.0 respectively: indicating wdverse eifect of ugh masture content on
sced storability and guality.  Viabilify and scedling vigour of TZLCOMPIC :
moisture levels 1 and I, followed by ACRYTTZLCOMP,C-. Genotvpes ik
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Introduction carergence and untfornuty of gor

Saize (Zea mavs L) 18 classificd as orthodox sceds tolerance 1o enmywonmicinal stresses and arrosied growih

along with other cercals and grain fegumes which can - (Powel er e 1984 Hunupton and Hili, jusn

be safely dried to a low moisture content without am To previous reports. 1 has been observed tial G pln

damage o the sced amnbrvo (Ellis or o/ 199G, I a cructal role m the loss of oy seod viabiin
retains viability if 1t is thoroughly dried a3 soon as it (Morcno and Christensen, JU7 way 0 Coninod
aatures and viability is highly maintaimed under proper these fungi 15 @ keep the L onrable

conditons of temperture and refainve hunndity wndmmn of moisfure and empennune (0 proven
Sforcover. seed lots may react differenthy 1o sinular growth of the fungt (Chrstensen aid Saver
condittons and stresses. veflecting differcnces in seed Such au approach is not alwass possibic,

vigour. Sced gqualitv mayv be defined as a standard of tropical arcus. where ;

<xcellence in cerfain characiers or attributes that wili Innited and weather conditions encounee

determine the performance of sced when sown or fungi. Under such sinetion mpode .,r;sm THA
stored (Hampton. 2002). Sced vigour is defined by the constnutes an alternaine was e the diannaee
huernational Seed Testing Association (ISTAL 19931 as these fungl can cause to the stored seeds (3von

" the sum total of those propertics of the sced which Ramnes 1985, Moreno-Martines or of - {90
determine the level of activity and performance of the 1999, Adebist and Ao 20011 Smce

sced or seed ot dunng germimation and scedhing biologtcal entitics. the cfficaey of those fungen
cnergence” (Hampton and Tekrony. 1993). depends on the moisture content of the seods oty
Ageing during storage has been recognized as a mjor processing and storage. Bosides, iU is known that puneg
cause of declining sced vigour and viabiliy (Tesmer, genolypes duffer with respect 1o degree of ~eed vinbihin
2002). Ageing is accomplished by phiysiological and loss during storage (Moreno ¢ af | 19923

physical damage to coll membranes  (Powell Based on the probicm of varving sced mosure Sonici
PS4 1988) as well as by respuntory and hormonal relative o storabniity afior seod treatient. the sipdy
changes. tmpaired RNA and prowem symhesis and will scck to discover what huppens © ;

accumulation of toxic mciabolites {Pricstles. 198Gy vifious moisture contents as well as defennine
Such  detertoration  results o reduced  speed  of motsture conteni dat will sappon iy iainiing
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treated seeds are unayoidably stored.  Therefore. the
following  studics  were  carried out to  obtain
mformation pertaming to moisture level at which seed
quality of treated maize sceds becomes  threatened as
well as determme  storage peniod and moisture Ievel
surtable for trcated and stored seeds of five maize
Lenoty pes

Materials and Methods

Seed Source

Seeds of five maizc genotwpes (Vis ACRYTIZL
COMP(- . AKY6 DMR-ISRW. AMA TZBR-W(
TZLCOMPCLI-W and TZLCOMP;C-) were used for
the study. The seeds were sourced from International
Institute of Tropical Agriculture (IITA). Ibadan. Oyvo
state.  The seeds were collected from 5°C sced store
The mitial germination and moisture content tests were
carried out according to ISTA (1993) and Justice and
Bass (1978) respectively (Table 1)

Moisture Adjustment

A 2kg oeed of cach of the genotypes was divided into
three. giving a total of 15 samples. The first part of the
sced lot (5 samples) was subjected to “decreased”
moisturc content by placing in an oven for 12 hours at
temperature of 40°C. The next sced lot (5 samples)
were subjected to an “increased” moisture content by
soahing between moisten paper towels in plastic
contasners for five hours (Herath. 1979)  The last part
of the samples was left as collected from the source and
named “Normal™ moisture content sceds

Determination of Moisture Content

A 5g sced sample from cach genotype was ground and
placed man oven for 2 hours at 130°C. The percentage
motsture content (Wet weight basis) was determined
ustng the procedure outlined by Justice and Bass.
(1978) (Table 1). The moisture content determination
was rephicated three times.

Chemical Treatment and Storage

Seeds with “decreased”. “normal” and increased”
moisture content of cach genotype was trcated with
Thiram (Apron plus) at the rccommended rate of
10g’keg maize sced.  Sced and the chemical were
agiated for thorough mixing and then kept in paper
emvelopes and rephcated three times. The sceds were
hept in the laboratory under ambicnt environmental
conditions at 30-31°C for 16 weeks.

Seed Viability

Even fortmght. samples were drawn for sced viability
using standard germination tests according to 1STA
(i993) Three replicates of 100 seeds were wrapped

TABLE 1: Initial Quality of the Maize Seed

Samples
B __ Morsture Content (o)

Ger D N N
mina ‘
tion

ACRYTIZI . 100 99 120 (v=:

COMP (s

AKi "DMR - [ SRW 100 93 119 183

AMA I/ZBR - W( 93 H.@ 11.3 17.5

171 COMP,CLIN 93 93 113 |7»

17T COMP(- 95 10.0 107 |

D = Decreased Moisture Content
N Normal Moisture Content
| Increased moisture Content

m moist paper towels and placed under ambicnt
laboratory conditions  The first count was made on the
fourth day and the final count on the seventh day  The
result was expressed m percentage seed gernination

Seedling Vigour

Speed ol pernunation mdex (SGI) was used 1o
determune the seedling vigour (FAQL 1999)  This was
calculated according to Maguire (1962) thus:

SGl = & + a:
b] b:

Where a, and b, were number of scedlings germimaicd
during the 1™ count (4" day) and the second count (™
day) respectively while a- and b> were number of dave
before the 17 and 2™ counts respectively

Sceds were considered to have germunated when
colcoptile was more than 2cm long and radicles were
vividly visible

Data Analysis

The experiment was a factorial in a completely
randomized design with three replications. Therc were
three factors: moisture. genotype and period of storage.
Seed viability and vigour valucs were subjected (o
analysis of variance and their interactions were
determined with the usc of PROC GLM (SAS Institute
Inc.. 1990). The detection of differences between
treatment means was calculated using Least Significant
Difference (LSD) methods of multiple pair wise
comparisons according to Wahua (1999)

Results

Analysis of Variance

Results in Table 2 shows that genoty pes. storage perioxd
and moisturc level were highly significant (P< 0 01) oy
the sced viability and seedling vigour ey aluated.

-~
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FTABLE 2: Summary of ANOVA of Seed Viability
and Vigour of Treated Maize Genotypes

Mean  Squares

Sources of Viability Seedling
Variation Vigour
Genotype (G) 33 8Yk* 32.82%*
Storage period (S) 23 32%¥ 20 1%
Moisture Level (M) 648.67%* 598 () 7**
GXS 2.17* 1.76%
GXM 19.29** 17.57**
SXM o Sl 2% S 16%%E
GXSXM 2.44* 2.25%

*  Significant at 5% level of probability
**  Significant at 1% level of probability

Similarly: the interaction effect between genotype and
moisturc Ievel and that between moisture level and
storage period were highly significant (P< 0.01) .

Main effects of genotypes, moisture levels and
storage periods.

The differences among the genoty pes were statistically
significant at P< 0.05 for the two traits (Table 3)
AMATZBRWC, and AKY6-DMR-1 SRW had reduced
viability of 84% and 83% respectiv cly. corresponding
16 the least seedling vigour values of 16 0 and 15 7
From Table 3. sced viability also varied with the
storage penods. with values ranging between 90 (o
89% at 6 weeks of storage and thereafter significantly
dechned 1o between 84% and 819 at 16WAS.
Similarly. an anomalous increase in scedling vigour
was recorded from 2 WAS to 6WAS and thercafter
declined progressively to 15.8 at 16 WAS.

Data m Table 3 also shows that statistical differences
were obsenved among the moisture level with respect to
the o trats evaluated.  Seeds subjected to lower
moisture levels (I and 11) had the highest viability of
94 and 93% respectively whereas at the higher
moisture level TL the viability was markedly reduced
to 75% The highest seedling vigour value of 18.0
occurred n the lowest moisture (level 1) while the
lcast scedling vigour of 14.0 was recorded in moisturc
level 1T

Interaction effect of genoty pes by moisture contents.
A perusal of result in Table 4 shows that sced viability
~and  scedling vigour differed widely among the
moisture levels mrrespective of the genotyvpes.  Sced
viabihty  was drasuically  reduced  at moisturc []1.
trrespectine of genotypes. However, TZLCOMP, CLIN
and AK 960 DMR-LSRW were supcerior under moisture
level IT while TZCOMP,CLIN recorded the lowest

Table 3: Effect of varicties, storage periods and
moisture levels on seed viability and seedling vigour
of treated maize seeds.

Seed Seedling
Viability ~ Vigour
(%)
Varieties (n = 72)
ACR97TZLCOMP,C- 88Db 16.8b
AK96DMR - LSRW 84 ¢ 16.0¢c
AMATZBR - WC, 83 ¢ 5.7
TZLCOMP,CLIN-W 90 a 17.1 ab
TZLCOMP3C 90 a 17.2 a
Storage Period (n=45)
2 WAS 90 a 15.7cd
4+ WAS 91 a 17.1a
6 WAS 90 a 175a
8 WAS 89b 17.1a
10 WAS 88D 17.2a
12 WAS 84c¢ 16.1b
14 WAS 84c 159c¢
16 WAS 8id 158 cd
Moisture levels (n=120)
1 94 a 18.0a
I 93 a 17.7b
1l __75b Hoc
Valucs with same letter within the column and

paramcter arc not significantly different at 3% level of
probability as determined by Duncan's Multiple Range
Tests.
WAS = Weeks After Storage
I = Seeds with “decreased” Moisture Content

(9.3% - 10.0%

Il = Seeds with "Normal" Moisture Content
(10.7 - 12.0%)
Il = Seeds with “Increased” Moisture C ontent

(15.7 - 19.3%)

viability of 76% at moisture level 1.  Across the
moisturc  levels.  the  result  showed  that
TZLCOPMP,CLIN consistently  maintained  the
highest sced viability of 97%. However. the poorest
seedling vigour was observed at moisture level 111 in all

the genoty pes.

Interaction effect of moisture content by storage
period.

From the data in Table 5. the general performance of
the stored maize sced revcals viability at both moisture
levels I and 11 to be apprcciably higher than moisture

-,
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Table 4: Effect of Variety and Moisture level on viability and Seedling Vigour of Treated Maize Seed.

olbaz sl Sced Viabulity (%) Scedling vigour B
- Moisture Level ' ; Moisturc Level B
~Varieties o I I i I I 111
ACRY7TTZLCOMP,(C- 95 ab 90 b 80 b 18.0ab 17.0¢c 152a
AKY96D DMR - LSRW 93 b 95 a 65d 178b 1790 12.3d
AMA TZBR -W(C 9lb 90 b 68 ¢ 173 ¢ 17 1c¢ 129 ¢
TZL COMP,CLIN 97 a 97 a 76 b 185a 185a 14.4b
TZL. COMP.C. 96ias0 . 92b 80 a 183 a 177a {156a

Values with the same letter within a column and parameter are not significantly different at 5 % level of probability as
determined by Duncan’'s MRT

I = Sceds with "decrcased” Moisture Content (9.3 ~ 10.0%)

II' = Secds with “Normal™ Moisture Content (107 — 12.0%)

1T = Seeds with “Incrcased” Moisture Content (137 - 19.3%,)

Table 3. Effcct of Moisture Content and Storage period on Seed viability and Scedling vigour of Maize Genoty pe

~Sced Viability (%) Scedling vigour e
Moisture Level Moisture Level -
~ Storage Period . I 11 11 | i1 il

2WAS 92d 96 ab 8l a 163c¢ 16 7b 142a
1 WAS 98 a 97 a 76 b 186a 18.4a 14 la
6 \WAS 98 a 98 a 75b 19.1 a 19.1a 143 a
8 WAS 97 ab 97 ab 73 be 18.0 a 18.0a 14 1a
10 W AS 95'be 94 b 76 b 18.5a 183 a 149a
12 WAS 92 d 90 ¢ T0¢ 1750 17.2b 13406
14 WAS 93 be 89 ¢ il s J1c 17.7b 13.4b
IGWAS -~ 90cd  82d 7.4 173b - 1670 13.4b B
\alues with the same letter within a column are not significantly diticrent according to Duncan’s MRT. (Duncan. 1955)
W Weeks After Storage I = Decrcased Moisture Content (9.3 — 10.0%)

I = Normal Morsture Content (10.7 - 12.0%) 111 = Increased Moisture Content (15.7 = 19.3%)

Table o: Effect of Variety and storage period on viability and sced vigour

~___ Seed Viability L Lol e B0
\Varieties 2WAS _-tWAS 7 (»WAS SWAS 10WAS IZ\VASWHWAS 16WAS

ACRYITZLCOMP,C. 87 bc  88%b 94a 90a  9lab 86ab 87a 8+4a
AK 90 DMR- [ SRW 86bc 892 85b 85b 87b 82b 82b  78b

AMA IZBR  W( 38 b 90 a 86 b 88 a 84b 76 ¢ 78 b 76 b
1Z1 COMP,CLIN 96 a 93 4 92 a 90 a 88ab 87a 87 a 87 a
[Z7L COMP-(C - QRabri 925 94 a 92 4 92 a 88 a 88 a 82b

. SeodNSSSas - e
MRYITZL COMP.C. 153b 165b 18.1a 172ab 176a l66a lod4a 162a

AKY6 DMR-LSRW FS.oibd 17 0hab s b - 16.5b 17.0b '155b° 154b 150b
AMA TZBR- W(C 1533b 17.0ab 716:6b 16.8b 164b "147b “146b 11 6b
[Z1 COMP.-CLIN ial 17527 178a 17.4a° 172a8 21616 a 1662 16 S
171 COMP:C I6:2a 173ab 184a 176a 181 a=t 161954 16 7a. 16 33

L nes with the same fetter within a columin are not significantly different according to Duncan's MRT  (Duncan.
ORRY! .
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level M1, the highest moisture level. Seedling vigour
follows exactly the same pattern.

Apart from significant increases in viability and vigour
from 2WAS to 4WAS with respect 1o level 1 moisture,
a gradual decline in these two traits was recorded in all
the moisture levels. At moisture level 111 for instance.
no significant reduction in vigour occurred until 12
WAS.

Interaction effect of genotype by storage period.

Result in Table 6 shows the interaction effect of
genotype by storage period. There was no particular
storage period in which all the genotypes bchaved
similarly. The observed significant differences were
expected as each genotype behaved differently. At 2
WAS and 16 WAS. cultivar TZL COMPICLIN had
the highest seed viability. The viability of cultivar ACR
97 TZLCOMP4C2 was not drastically affected at the
end of storage at 16WAS as there was a 3% decline
.The seedling vigour of TZLCOMPICLIN and
TZLCOMP3.C2 as well as their seed viabilities were
highest at the beginning and end of storage period.

Discussion

Seed viability is a major component of any asscssment
of quality and germination (Odiemah. 1991). The
results indicate that differences among maive
genotvpes. moisture fcvels and storage periods were
significant. varying from one to another for viability
and seedling vigour traits. The inicraction effects also
indicated that genotype. moisture level and storage
period interacted to induce considerable variations in
seed viability and seedling vigour.

Differences among the genotvpes observed for seed
viability and seedling vigour were due to variation in
the genetic constitution of the genotypes. This view
was supported by Ojo (2000) who studied the
inheritance of seed longevity in tropical sovbeans.
Among all the genotypes, TZLCOMP,CLIN and
TZLCOMP; C showed an outstanding superiorits over
other genotypes  This was closely followed by
ACRSTTZLCOMP.C-.. The viability of the two other
genotypes were 83 and 84%. which was still above the
recommended seed certification value for maize in
Nigeria but these two genotypes had low speed of
germination.

Maize is a living organism and it undergoes various
modification during development. maturity and storage.
The behaviour of seed in storage is largely determined
by seed moisture and temperature conditions in the
immediate  surroundings  (Ajala.1988).Pooling  the
genotypes together. our study indicated that therc was
9% decline in viability between 2WAS and 16WAS.
Even though. storage maintained or improved the
seedling vigour of the genotypes evaluated. viability

only declined slightly as a result of short duration of
storage .

Though there was no significant difference in the
viability at moisture levels I and 1. the sceds subjected
to moisture level I showed the lcast physiological
quality. indicating the lowest seed viability  and
scedling vigour which was less than 80% and 15.0
respectively. This indicates the adverse effect of high
moisture content on seed storability and germinability.
Physiological processes in seeds are closely controlled
by certain ranges of moisture content. This is not
surprising as the range of moisture in level 11 permits
heating to occur sufficiently to kill the seed especially
where there is insufficient aeration (Justice and
Bass. 1978 . Barton. 1961) .This will result in high rate
of seed respiration and increased activity of
microorganisms Our findings also confirm the report
of FAO (1981) which stated that the keeping quality of
seed is largely determined by its moisture content.
Genotypes like TZLCOMP,CLIN and TZLCOMP;C-
had the best viability and seedling vigour at both
moisture  levels 1 and Il closely followed by
ACRYTTZLCOMP,C;. Remarkably. the viability and
scedling vigour of TZLCOMP,CLIN were consistently
superior at moisture levels 1 and Il compared to other
genotypes.

Seedling vigour and viability are usuallv not equally
rated. The extent of sced deterioration can be
measured experimentally by determining its vigour
(Saxena and Pakeeraiah, 1986). Vigour is more highly
correlated with seed deterioration than germination
percentage since the latter only measures the last
consequence of deterioration.

-Seed viability and vigour were variable during storage

irrespective of genotypes. Viability of
TZLCOMPICLIN seceds was consistently higher than
the others during the storage periods followed by
TZLCOMP:C- and ACR97TZLCOMP,C-. These three
genotypes had viability above 80% at the end of
storage. Our result has proved that the longer the
storage period of maize sceds. the lower the secdling
vigour and viability. irrespective of genotyvpe and
moisture content. We also observed that a demarcation
between the sced viability and seedling vigour cannot
be drawn as both have the same performance criteria.
This can be related to similar report of Justice and Bass
(1978) which gave the fact that viability and vigour of
seed cannot always be differentiated in storage
experiments especially in seed lots that are rapidly
deteriorating. ’

Although scedling vigour of TZLCOP,CLIN and
TZLCOMP:C- were consistently superior and similar
during the duration of storage and followed the same
patiern as in sced viability. the behaviour of treated
maize sced in storage was cultivar dependent.
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Viability and vigour of sceds subjected to “low ™ and
moderate moisture 1.¢. fevels and H and stored for
FOWAS was better. Genotyvpes like
TZLCOMPICLIN.TZLCOP:C, and
ACRITTZLCOMP,C. showed viability in the range of
82 10 87 % at the end of storage. which was 13% higher
than the two other genotypes. Similar result was
obtamned tor seedling vigour.

This revelation is very essential for resource poor
farmiers because they store their seeds under ambicnt
conditions {rom one scason to the next.

Seed deteriomtion studies ke this clearly indicate
which catczones of seeds ( moisture conienty could be
carried over from one generation 1o the next. Aun in
seed dressing was scen in the light of protecting seed
from pathogenic attack or pest infestation but thus
mvestigation attests to the fact that seeds with high
fevels of morsture suffer severe less of phytotoxicity
from sced freatment chemical,

It is noteworthy 1o state that wreatment of some
vegetable seed with fungicides mcreased germination
of old secds (o greater extent than i freshly harvested
sceds (Wallen ¢t al. 1965). Quite often. the age of the
sceds 15 not usually considered when studving the
cficct of chemical substances on seeds. even though it
is known that fresh sceds react differcath to a
treatinent than old sceds

CONCLUSIONS

A large pereentage of the seed stored by rural and
urban fanncrs i Nigeria are not kept in appropriaic
wosture comtent. This reduces germmabili in foture
planting

Our results have indicated that maize genotypes lose
their ability (0 maintam viability and scedling \igour
slowh when treated with Thiram and stored with low
wmoisture. conent { 9.3 -12.0%).  Seed subjected 10
fugher mosture content performt peorls m maintaining
viabadity and had the fowest scedhimg vigour that was
HOE CRCOUTAZHY,

Seed vabibis and  scedling  wigour of
TZLCOMP.CLIN and TZLCOMP-C; were best at
moistare tovels T oand H during storage followed by
ACRYTTZLCOMP,C:. These three genotyvpes can be
used i crossing o cnable breeders to develop
improved genotypes with the potential of good seed
fongevil

For excellent quality sceds needed for improved
agricultural practices. sced moisture level before and
duning storage must be closely monitored.  This
therclfore  tudicates  the importance of using  the
appropuale moisture content for sced storage. The
drvmg machines that can be used in adjusting the
motsture foy el should be centrally made available w the
farmers at an affordable cost.
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It 1s noteworthy 1o state that in the present studs. the
seed treatment was carried out on {resh sceds of maize.
The result may be different on older sceds. For those
farmers who desire information regarding the storage
behaviour of new maize genotvpes. the infermation
provided by this study should suffice. as there was no
appreciable dechne in viability at 16 weeks, The two
TZL cultivars could be appreciably stored for 4 months
after sced treatment without a drastic reduction in
viability and vigour.
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