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Abstr‘act

Agqueous extracts and Teachates from senesced anthers of Bombax ceiba L., was tested for its effect on
seed germination and seedling growth of lettuce. The inhibitors isolatcd from anthers were water soluble and
its germination inhibiting acnvny increased with rise in temperature from 20 + 1 to 26 + 2°C. Paper chromato-
graphic separation of acidic ethyl acetate fraction of the aqueous éXtﬁct revealed the presence of three inhibit-
ing zones, one of which was phenolic in nature. Ph)&étoﬁ(icily of the aquébus anther éxtract on the inhibition of
germination and growth of jettuce seeds was overcome by Kinetin, GA; and red light treatments.

Introduction

Plants arc known to exh1b1t allelopathy by releasmg water soluble phytotoxins from
leaves, stems, roots, rhlzomes flowers, fruits, seeds and glandular trichomes (Horsley,
1977; Sterling, 1987) ‘Besides pollens have also been found to exibit allelopathy in na-
ture (Char, 1977; Kachan & Jayachandra, 1980). Malik & Ahluwalia (1985) have studied
the growth regulator contents in immature and mature anthers of Kigelia pinnata where
IAA, ABA and Kinin showed an increase in anthers during maturation. Of these ABA in-
creased several times in the mature anthers as compared to immature ones. Due to the
presence of high level of ABA in mature anthers, we suspected anthers to exibit allelopa-
thy. The present study was, therefore, undertaken to evaluate the influence of water-sol-
uble substances from the senesced anthers of Bombax ceiba on the germination and
:growth of lettuce seeds under laboratory conditions.

‘Materials and Methods

- Senesced flowers from a single plant of Bombax ceiba L., were collected in February
1987 from which anthers of uniform size were used. Water soluble extract of the anthers
was prepared by suspending 15 anthers in 10 ml of water for 24 h at 15°C in the dark.
Fifty seeds of lettuce (Lactuca sativa cv., Grand Rapids) interspersed with 15 anthers of
B. ceiba were placed in two rows on a 13 x 2 cm strip of Whatman No. 1 filter paper and
. placed in a 1.5 cm diameter test tube containing 0.8 ml of distilled water (Fig. 1). In an-
other set water-soluble anther extract was used and the tube was tightly closed with a
plastic sheet (Fig.1) and kept in dark at 26 + 2°C.There were three replicates of each
treatment.
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. Fig. 1. Gmminmy;ion'and growth of lettuce seeds in the presence (A) and absence (B) of Bombax ceiba an-

thers in a test tube,

To study the effect of growth hormones, lettuce seeds permeated with 5 ml acetone
solution of GA, or Kinetin (100 and 50 mg I") for 60 min at 20 + 1°C and dried as de-
'scribed by Khan (1977) was kept in the presence of 0.8 ml water soluble anther extract
(pH 6.5). Control sceds were similarly treated with acetone only. Effect of red light was
studied by wrapping the test tubes with red plastic sheets and exposing the tubes for 2 h
under white fluorescent light. To study the quality of different germination inhibiting
substance(s), 150 anthers were mixed with 50 ml of distilled water at 15°C for 24 h in the
dark and then filtered. The pH of the filterate being 6.5 was adjusted to pH 2.5 with 0.5 N
HC1 and extracted 3 times using 50 ml of ethyl acetate each time. The ethyl acetate frac-
tions were pooled, evaporated to dryness at 45°C and redissolved in 0.5 ml of ethanol.
Whatman filter paper No. 1, prewashed with cthanol was loaded with the anther exiract
and ascending chromatography was developed in n-butanol: acetic acid: water (63:10:27
v/v). After drying the chromatogram was divided into ten equal halves and lettuce seeds
‘germinated on these strips. These strips (Rf 0.0-1.0) were also extracted with 50% etha-
nol and used for the estimation of fotal phenols using the method of Swain & Hills

(1959).
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Fig. 2. Effect of leachates (L) and water-soluble extract (E) of senesced anthers of Bbmbax ceiba on the
germination of lettuce seeds. C; Control. Vertical lines represent standard errors.

Results and Discussion

Anther leachates (L) and water-soluble anther extract (E) reduced the germination of
lettuce seeds in the dark at 26 + 2°C (Fig. 2). Paper chromatographic separation of acidic
ethyl acetate fraction of aqueous anther extract showed the presence of 3 inhibiting zones
for seed germination (Fig. 3A). Total phenols extracted from the paper revealed the pres-
ence of phenol from Rf 0.1 to 0.65 (Fig. 3B). Thus the germination inhibitor from Rf (.25
" to 0.6 appears to be phenolic in nature and the remaining two inhibitors were non pheno-
lic. A number of phenolic growth inhibitors in the male flowers of Cucurbita pepo has
been reported by Itokawa et al., (1982).

Temperature has been shown to regulate secondary product formation in several
plant species, for example, Hanson ef al., (1983) found increase in the content of the in-
dole alkaloid, gramine, in barley when plants were transferred from 21/16°C to a 30/25°C
environment. Similarly Sterling et al., (1987) also found the exudates from velvetleaf
glandular trichomes cultured at 24 and 36°C 1o be twice as toxic as the exudate collected
from plants grown at 16°C. In the present study the effect of temperature on the allelopa-
thic activity of aqueous anther extract showed that the inhibitory activity increased sub-
stantially with an increase in incubation temperature from 20 + 1°C to 26 £ 2°C (Fig. 4).
This may be attributed to increased uptake of allelochemics such as phenols at higher
temperatures as suggested by Khan (1982). Similar observations were also made by Glass
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Fig. 3. Histogram of acidic fraction of water-soluble extract of the senesced anthers of Bombax ceiba
chromatographed on Whatman paper No.1 and subjected to lettuce seed germination test (A) or to the total
phenol estimation expressed as O.D. at 660 nm (B). Dark areas are significantly different (P 0.05) from the
control.

& Bohm (1971) who found that the uptake of allelopathic substances such as phenolicdc»
ids by barley roots increased significantly by increasing the incubation temperature from
2°C 10 28°C.

The permeation of growth hormones into lettuce seeds reduced the germination in-
hibiting power of the anther extract (Table 1). Gibberellic acid and Kinetin were found to
reverse the germination inhibition of the inhibitor by up to 80% after 72 h of germination.
Similarly, red light was also found to reverse the germination inhibition (88%) induced
by the anther extract (Table 1). The inhibitory effect of abscissic acid (ABA) on lettuce
seed germination is known to be reversed by Kinetin (Khan, 1968) and the effect of some
growth retardants are also reported to be partly neutralized by Kinetin, GA, and red light
as observed in the present study. This indicates the possibility of ABA as one of the in-
hibitory substances present in the senesced anthers of B. ceiba.

Reduction of root growth by 74.3% and shoot growth by 26.7% was observed in let-
tuce seedlings treated with water soluble anther extract (Table 2). GA,, Kinetin and red
light treatment not only neutralized the effect of anther inhibitor but also promoted the
growth of the shoot substantially as compared to untreated control.
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Fig. 4. Effect of temperature on the inhibition of lettuce seed germination induced by the aqueous extract
of Bombax ceiba anthers. Vertical lines represent standard errors. *

The present study would demonstrate the allelopathic potentiality of senesced anthers
of B. ceiba in test tube bioassay. Inhibitors of seed germination and growth was found to
be water soluble. This is particularly significant since the survival of many plant species
depend mainly on the prsence of water soluble phytotoxins for germination and growth
(Went, 1948; Went & Westergaard, 1949; Koller, 1955 a&b ; Wilson & Rice, 1968; Rice,
1984) and heavy rain is required to leach out these inhibitors before germination and
growth may occur under natural environment. Although the presence of phytotoxic sub-
stances in B. ceiba anthers was demonstrated under laboratory conditions, their ecologi-
cal role, if any, is still to be ascertained.
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