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Improvement of Okra Seed Quality by Pre-soaking in H,0, Solution
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Abstract: The efficacy of H-O, solution in improving the seed quality of two Indian okra varieties {Anamika and Parbhani
kanti) vwas investigated. The seeds vvere pre-soaked in different concentrations for six hours. Vigour index and %
germination were estimated. Root and shoot lengths as well as dry matter contents of the normal seedlings were
determined. Moreover, crop growth rate (CGR] at 10 and 20 days after sowing (DAS) were also worked-out. It has been
experienced that, pre-scaking at 2.0% concentration significantly enhanced all the parameters studied. However, in
some cases, 1.5 to 2.5% concentrations also gave identically the best results. Afterwards toxicity was clearly
manifested through reduction of the studied parameters. Contrastly, pre-soaking in plain vwater resulted in poor values
for all the parameters noted. Moreover, in terms of variety, Anamika wvas significantly better than Parbhani kanti.
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Introduction

Water imbibition is the first step in seed germination. But
nursery bed/crop field may lack adequate meisture content for
the same, so, poor and delayed germination occurs. To
combat this, farmers pre-soak the seed in plain water for a
fewv hours. But this may cause seed damage in more than one
ways. Of them, the major one is that, excess water may be
trapped in the area of embryonic axis, nodal zone and
cotyledons. This leads to suffocation resulting in delayed and
poor germination as wvell as vweak seedling growth {Orphanos
and Hydecker, 1968; Hydecker, 1977). So, aqueous solution
of any chemical having capability to supply O, at the
embryonic axis during seed imbibition could be a worthwhile
measure. As such, agueous solutions of H,O, at varying
concentration(s) and imbibition pericd({s] have been found
fruitful in various seeds (Copeland and McDonald, 1985). It
improves germination percentage, reduces time to germinate
and also increases early seedling growth e.g. in groundnut
{Lai, 1988 and Rahman, et al., 1997], in pearl millet (Choi et
al., 1989}, with Vangueria infausta (Msanga and Maghembe,
1989), in cottonseed (Bordovsky ef al, 1991} and with
Tripsacum dactyloides (Kindiger, 1994). Lady’s finger
{Abelmoschus esculentus L.} is an important summer
vegetable of Bangladesh. It is cultivated by direct dibbling of
seed in the field during January to April, the driest period of
any year. Hence, soaking its seed in aqueous solution of the
above said H,O, having accurate concentration(s) could be an
appropriate answer. Unfortunately, information in this light is
lacking. So, the present experiment was conducted to gain
experiences about the fate of lady’s finger seed prescaked
with aqueous solution of H,0,.

Materials and Methods

Two-factor pot experiment had 20 treatment combinations.
There wvere 10 different concentrations of H,O, (O = tap
water, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0 and 4.5%v/v in
wyater). Moreover seeds of twwo okra varieties (Anamika of
Namdhari and Parbhani kanti of Bonkim Seed Co. Ltd, India,
respectivelyl grown extensively in the northern area of
Bangladesh, were the test material. The study period was
August-September, 1999. The experiment was conducted in
randomized complete block design with three replications
taking 100 seeds per observation. The seeds were pre-soaked
for six hours with respective solution and wvere sown @ 20
seeds per earthen pot (30 x 26 x 1bcm] filled with sandy
loam soil. Watering vwas done as and when necessary. Seed
germination vvas noted daily up to 10 days and then evaluated
according to ISTA {1985) rules. From that observation, vigour
index was computed {Maguire, 1962). In addition, seedling
parameters for root and shoot lengths as well as their dry
matter contents of 10-day old seedlings were also found-out
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by drying them at 110°C for 8 hours. At this time, all the
normal seedlings vvere taken into consideration. In addition,
the crop growth rates at 10 and 20 DAS wvere estimated
{(Radford, 1967). Finally, the means were compared by the
DMRT (Steel and Torie, 1980) and correlation coefficients
wvvere also estimated.

Results and Discussions

Effect of H,O, pre-soaking on germination vvas significant
[Tables 1 and 2. The highest germination % (88.33) was
obtained at 2.0 % solution (Table 1}, which vwas statistically
at par with that of 1.6% conc. (88.16]. Again, the least
germination % (72.00) was resulted with 4.6% conc. That
was again statistically similar with the result from 4.0 %
[74.00]. Even those two values wvere alsc inferior to the
control treatment/plain water soaking (77.00 %]. These
indicated that, concentrations > 2.5 % exerted toxic effects on
germination. Again, varietal difference was alse significant
(Table 1); Anamika gave the highest germination % (84.60]
than Parbhani kanti {76.90 %)]. Morecver, the interaction
effect of H,O, and variety was also significant (Table 2). The
maximum germination % (91.66) was obtained in Anamika
treated with 1.5% solution. However, that gave statistically
identical results with conc. up to 2.56%. On the contrary, the
lowest germination % (69.00) was obtained in Parbhani kanti
treated with 4.6% H,0. and that value was statistically similar
with those from 3.5 to 4.5% solutions. In combined effect,
toxicity of the chemical was manifested at conc. = 2.5% with
both the varieties. Furthermore, the variety Anamika alvays
shovwved better performance than its counterpart Parbhani kanti
irrespective of concentration. Rahman et al (1997) also
obtained better germination in groundnut seed at 1.5 %
concentration as wvell as toxic effects at =25 %
concentrations of H,O, pre-soaked for six hours. In addition,
they also found varietal differences.

Effect of H,O, presoaking on vigour index: H,O, treatment
significantly influenced vigour index (Table 1 and 2j. The
highest score {15.48) vwas cbtained in seeds treated with 2 %
H,O, (Table 1}. However, it vwas statistically identical to those
of 1.5 % (14.59) and 2.5 % solutions (14.58). On the other
hand, the lowest value (12.18) obtained with 4.6 % was
insignificant among the rest six treatments. Vigour index was
also significantly different among the varieties. The highest
index (14.36) vvas obtained in Anamika while the lowest
{12.84) in Prabhani kranti just like the % of germination, both
the varieties captured their previous positions in the case of
vigour index too. Moreover, there was significant interaction
between variety and H,O, conc. (Table 2). The top most index
[16.85]} wvas obtained in Anamika treated with 2.0 % solution.
But the results from 1.5 to 2.5% solutions vvere statistically
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Table 1: Effect of H.O. pre-soaking of seed on germination, wvigour and early growth of two Indian okra wvarieties
Treatment Germination Vigor Shoot Root Shoot dry Foot dry matter Crop growth rate {CGR)
Combination (26) index Length (cm) length {cm) matter (mgfplant) (mg/iplant] e
10 DAS 20 DAS
H,0, conc.
0.00 77.00e 12.32c 12.63de 12.49e 57.50f 19.63f 2.5bcd 7.75c
0.50 81 68cd 13.32bc  15.34bcd 14 0S9de 77 25cde 2690 de 2.81bed 7. 74dc
1.00 84.17bc 13.73bc 16.13be 16.16bcd 87.00bcd 30.28bad 2.70bed 9.07b
1.60 83.18a 14.5%ab 16.82b 17.28bc 97.50b 34.33b 3.20ab 10.37ab
2.00 88 .33a 15.48a 19 86a 20.15a 12017a 42 68a 3.28a 1070a
2.50 85.33b 14.58ab 17.21b 17.45b 94.7bba 33.33bc 3.28a 10.81=s
3.00 80.00d 13.7C0bc 15.71be 16.25bcd 91.0Cbc 31.44bc 3.01bc 9.07bc
3.50 76.83e 13.31bc 15.02bcd 14 Bdecde 82 0O0bcd 28 64bed 2.81bed 8.77bc
4.00 74.00f 12.82c 13.30cd 12.70e 70.00def 24 .23def 2.5%bed 8.08c
4.50 72.00f 12.18c 10.0%e 11.97e B0, 50ef 20.746f 2.28d 7.96c
CWV(98) 289 9.30 14 .62 1372 17.31 19.00 16.69 1463
Variety
Anamika 84 60a 14.38a 16.13a 18.08a S3.580a 32.37a 3.14a S 64a
Parbhani kanti  76.90b 12.84 14.29b 14.58b 74.03b 26.07b 2.57b 8.62b
CW/ (%) 2.39 9.30 14.62 13.72 17.31 19.00 16.69 14.63

*

wvalues with same letter donot differ significantly at 5% level.

Table 2: Combined effect of Wariety and H,O, conc._on germination, vigour and earl

growvvth of twwo okra varieties.

Treatment Germination  \Wigor Shoot Root Shoot dry Foot dry matter Crop growth rate {CGR)
Combination (%) index Length (cm) length {cm) matter (mgfplant) (mg/plant) e
10 DAS 20 DAS
Anamika
0.00 81.866fgh 13.01cdef 12 70sfg 13.28efg 53.00fgh 21.15ghi 2.83bcde 8.11cde
0.50 86.00cde 13.82bcdef 15 85bedef 14.78cdefg 89.00h cdef 30.7 1bcdefg 3.01bc 8.07 cde
1.00 88.33abad 14.42bed 17.07bade 16.38cdsf 97.00cde 33.65bad 3.02bed 9.53bc
1.50 91 66a 15.31abe 21 .30ab 18.12bcd 115.00abc 40.58b 3.53ab 10.27ab
2.00 90.33ab 16.85ab 22.05a 21.0ba 127.00a 44.68a 3.64a 11.81=
2.50 90.66abe 15.53ab 20.30ab 19.15ba 118.00ab 39.33b 3.81a 11.13=s
3.00 84 00efg 14.27bed 16.7Bbedef 17 63be 105.00be 36.5%bed 3.13bc 10.18be
3.60 81.33fgh 13.93bcde  16.0bbadef 16.12cdsf 99.00bcde 34.3%bad 3.01bc 9.18bcde
4.00 78.00Chij 13.51hcde 13.15sfg 12.681g 78.00dsfgh 268.67cdefghi 2.87bcde 8.3bbade
4.50 75.00jk 12.97cdef 1013y 12 43fg 55.00fgh 21 .83fghi 2.53cde 8.25cde
Parbhani kanti
0.00 72.33ke 11.83ef 12.55fg 11.70g 52.00h 1811 2.26de 7.bie
0.50 77.33hij 12.81def 14 83cdef 13.40defg 55.50fgh 23.08fghi 2.41de 7.40s
1.00 80.00ghi 13.03cdef  15.19bcdef 15.94cdsf 77.00efgh 26.93cdsfghi 2.57cde 9.21bed
1.60 34, 66def 13.87bcde 15 33badef 17.17bade 90.00h cdef 32.08bcdef 2.87sbcde 9.87abcd
2.00 86.33bcde 14.10bcde 17 .68bcd 19.75b 113.33ab 40 6d4ab 2. 91abed S 88abed
2.50 81.00fgh 13.83bcdef 15.19bcdef 18.15bade 82.50cdsfg 29.32cdefgh 2.90asbcd 9.88abcd
3.00 76.00ijk 13.12bcdef 14 .67cdef 14.87 cdefg 77.00efgh 26.29defghi 2.78sbcde 8.36bcde
3.50 72 .33kl 12.65def 13 98cdefy 13.06fg 55.00fgh 22 83fghi 2.B0cde 8.3bbade
4.00 70.001 121 2def 13.44defg 12.721g B52.00fgh 21.791ghi 2.50cde 7.80de
4.50 659.00 | 11.39f 10.06g 11.50g 56.00gh 19.58hi 2.02e 7678
CW/(98) 289 930 14 62 1372 17.31 19.00 1669 1483
* values with same letter donot differ significantly at 5% lewvel
Tsble 3: Correlation cosfficients*® for okra seedling parsmeters as affected by soaking in various concentrations of H2O
Parameters Vigour Shoot Root Shoot dry Foot dry Crop growwth rate
index length length matter MELIEr e e
10DAS 20 DAS
Germination % 0.707 0.687 0722 0733 0745 0.597 0.5b36
Vigor index 0.821 0544 0.894 0622 0.470 Q.478
Shoot length 06686 0.838 0.680 0512 0.504
Root length 0.674 0,948 0.6840 Q.840
Shoot dry matter 0753 0537 0.484
Foot dry matter 0.621 0.5268
Crop growth rate 10 DAS 0.540

*All the values were significant at 5% level of probability

similar among these three treatments. Again, the lowvest
vigour index {11.39) was cbserved in Prabhani kranti at 4.5%
solution, which wvas insignificant with rest of the
concentrations except at 2.0 % for the same variety.
Rahman et al. (1997) obtained higher seedling vigour in
groundnut seed at 1.5 % but adverse effects at
concentrations > 2.5 % of H,0, prescaked for six hours.

Influence of H.O, on shoot production: Shoot production was
also significantly influenced by the concentration imposed
(Tables 1 and 2). The longest shoot (19.86cm) was produced
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with 2.0% solution, which was significantly higher than rest
of concentrations (Table 1). On the other hand, the shortest
shoot {10.09cm) was produced with the highest concentration
{4.5%). But that value was statistically alike the control one
{12.83 cm). In combined effect {Table 2}, the highest result
wvas obtained wvith Anamika at 2.0% conc. (22.05cmj.
Howvever, that value vvas statistically similar {21.30 and
20.30 cm)] wvith the next lovver and higher concentrations (1.5
and 2.0% respectively). In case of Parbhani kanti, shorter
shoot was obtained than the Anamika irrespective of
concentration. Till, 1.5 to 2.5% concentrations also gave
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identically better results. Rahman ef al. {1997) while working
with seed of twwo groundnut varieties also attained nearly same
results.

Furthermare, almost parallel results vwere obtained when shoot
dry matter contents were evaluated. Such similar occurrence
was quite expected.

Role of H,O, on root production: Seedling root was also
influenced by the solution used (Tables 1 and 2). The longest
root (20.15cm]} was produced with 2.0% solution (Table 1).
That was significantly higher as cbtained from the rest nine
concentrations. On the other hand, the shortest root
{11.97cm] was produced wvith 4.5% scolution. But that was
statistically similar with the two next higher concentration as
well as the lovvest and the control ones. In combined effect
{Table 2}, the deepest root {21.06cm) was also obtained at
2.0 % conc. for variety Anamika. However, that value was
statistically unparalleled to all the rest concs. and varieties.
Again, in case of Parbhani kanti, shorter root was obtained
than the Anamika irrespective of concentration. But, 1.5 to
2.5% concentrations gave identically better results. Rahman
et al. (1997) also obtained quite similar experiences from seed
of twwo groundnut varieties.

Again, almost identical situations vwere manifested when root
dry matter accumulation vvas evaluated. Such parallel results
are also quite normal.

Crop growith rate {CGR): This trait also responded significantly
to H.O, concentration and variety (Tables 1 and 2). Both the
two highest crop growth rates (3.28 and 10.51) at 10 and 20
DAS wvere cbtained from 2.0% solution [Table 1}. Hovvever,
they wvere statistically identical with the results from 1.5 and
2.5% concentrations in both the situations. Almost similar
trend vvas also manifested with Parvani kanti, though Anamika
was still superior performer. In combined effect {Table 2], the
topmost crop growth rate was also experienced from 2.0%
concentration with Anamika variety.

Correlation studies: From the correlation matrix (Table 3), it
would be clear that, all the studied parameters were
significantly associated. Those relationships are in the
optimistic ways, because all of them possess only positive
values. Of them, the highest value (0.9486]) vvas recorded with
root length and root dry matter. On the contrary, the least but
still significant figure vwas obtained between shoot dry matter
and CGR at 20 days (0.464). Reoberts and Osei-Bonsu (1988)
claimed that, if care is taken to evaluate the relationships in
biologically meaningful terms, it becomes evident that, most
of the important attributes of seed vigour are indeed closely
related.

The results of the present experiment suggested that pre-
soaking in 1.6 to 2.6 % H,0, solutions could increase seed %
germination and vigour index in okra seed. The results further
proved that, imbibition of slightly deteriorating okra seeds in
H,0, solution could be used in restoring its viability. In
addition, seeds of the variety Anamika had more germination
capacity, higher vigour index and early growth rate over the
variety Prabhani kranti.

Bangladeshi farmers are poor. In addition, their level of
technical knowledge is also wvery shalloww. On the other
hand, any technology that is scientifically sound must be
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economically viable and socially acceptable for ease of
adoption. In this regard, pre-soaking seed in 1.5-2.6% H,0,
solution is very cheap (cost involved for treating lady’s finger
seed/hectare wvill be about 50.00 Tk.). The chemical is
available in any local medicine shop, non-toxic to human and
animal and at the same time treatment procedure is also very
simple. But before final recommendation, it is advisable to
conduct further experiment for finding optimum-presocaking
time, as it is also an important aspect to derive maximum
benefit. Furthermore, field experiment should be done to
assess yield advantages.
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