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Aqueous extracts of various parts of leaf, stem and root of common purslane were evaluated alone or in combination
with NaC1 to see their effects on germination and seedlings growth of rice. Leaf and stem extracts have no effects on
germination, while the root extract alongwith 0.4% NaC1 decreased the rice seed germination. However, length of both
shoot and root were significantly decreased under extracts alone or in combination with NaC1 levels. Root growth was
affected more than the shoot irrespective of the treatments.
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Introduction bition of radicle growth of corn, bean and squash. It was ob-
served that shoot and root leachates of common purslane
caused the greatest reduction in seed germination. Shoot
“leachate caused greater reduction in seedling growth as com-
gared with root leachates. Phenolics such as coumorin ben-
zoic and ferulic acid were found in the extract (Dharmaraj
et al 1988). In a bioassay test common purslane showed an
allelopathic potential against cloveFrifolium repen$ and
lettuce (Souteet al 1990). This study was therefore, carried
The aqueous extract of common purslane inhibited the seedut to evaluate the effects of different parts of common
germination, coleoptile and root growth of Mida wheat pyrslane on the seed germination and seedling growth of rice.
(Triticum aestivunin an earlier investigation (Le Tourneau

et al 1956). They reported thgt pH and osmotic potential of Materials and Methods

the extract was not responsible for reduction. Gressel and

Holm (1969) found that weed seeds of purslane reduce thd " common purslane plants were collected, washed with
seed germination and growth of alfalfa and radish due to redistilled water and dried in an oven at@Gor 24 h. Each
lease of allelochemicals. Popeal (1984) found that root plant was separated into leaf, stem and root . They were dried
exudate of common purslane significantly reduced the seedin the oven at 7€ for 48 h. The dried samples were ground
ling growth of soybean, root growth of radish and tomato. in a Wiley mill to pass through a 20 mesh screen. The aque-
Using different weed’s parts on the growth of wheat, it was OUS extracts of leaf, stem, root were prepared by soaking 5 g
found that germination, shoot and root lengths significantly ©f Powdered materials of each part separately in 100 ml of
reduced with aqueous leaf, stem and root extracts of scarledistilled water for 24 h. The extracts were filtered using

pimpernal and bermuda grass (Alatral 2001b, 2001c). whatman filter paper no. 42 and kept in reagent bottles. Five
ml of the filtered aqueous extracts each of leaf, stem and root

Using several weed parts, in a short term experiment, AlaMom the filtered solution were added separately to 0.08%
(1996) has reported that parts of weed are; common lambggar ge| supplemented with the levels of 0.0, 0.2 and 0.4%

squarter, bermuda grass, purple nutsedge, common purslangac. Fifty ml of the agar media of each treatment was poured
field bindweed etc have reduced the germination and seedyg 5 series of glass bowls. A similar set, but without leaf,

ling growth of wheat and rice. Anayd al (1987) reported  giom and root extracts were prepared to determine the NaC1l
that leachate of fresh common purslane produced high inhi¢act alone, while the bowls with only 0.8% agar were

*Author for correspondence; E-mail: rizmanzoor@hotmail.com  considered as control. Rice seeds of Shua-92 were surface
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Common purslandlrtulaca oleraced..) is an annual and
very common weed in warm areas (Horowitz 1971). The com
mon purslane, locally known as kulfa or lunak is commonly
found in maize and berseem fields as well as along the side
of canals. The allelopathic effects of this weed on crop growth
have been reported in a number of studies (A&nal
1990,1997,1998,20014a; Anaghal 1987).
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sterilized with 1% sodium hypochlorite for 3min and then enon in seed germination and seedling emergence through
rinsed with water. Ten healthy seeds of rice were planted inrveed-cropinteraction. Plants are known to exhibit
each bowl on the surface of the solidified agar contained inallelophathy by releasing water-soluble phytotoxins from
each bowl in a circle with the embryo side up and pointing leaves, stems, roots, fruits and seeds. Such metabolites play
inwards. The bowls were then covered with petri-dishes andinhibitory role in delay or complete inhibition of seed ger-
kept in a completely randomized design with 4 replicates.mination, stunted growth and injury to root systems (Rice
The experiment was terminated after 5 days of growth. The1984). Seed germination as a bioassay for allelopathic effect
germinated seeds were counted. Shoot and root lengths werdoes not seem to provide a conclusive evidence. There are
measured and their dry weights were recorded. The data werso many factors involved in the germination process itself
analyzed statistically to see the treatment effects using stanthat uniformity and reproducibility of results should be

dard deviation test. exception rather than a rule. The difficulties with seed ger-
mination test have been encountered by scientists working
Results and Discussion in the field of salinity, drought, and radiation sensitivities.

The leaf extract had no effect on seed germination Table 1In the field of allelopathy, the difficulty in using seed germi-
The leaf extract alone had no effect on shoot length, but leahation as a bioassay has been appreciated. Leather and
extract in combination with NaC1 reduced the shoot lengthEinhelling (1985) reviewed various techniques used for seed
by 45.3 and 55.7% as compared to control Table 1. The roogermination tests and concluded that many factors like tem-
growth was affected in a similar way and extract with NaC1 perature, light/dark cycle, oxygen availability, toxic prod-
levels reduced the root length by 67.0 and 90.8% over theucts, value of the solution, osmotic potential and other inter-
control. The NaCl1 level (0.4%) alone reduced the root lengthferences of the growth media may modify the results. The
by 40.1%. main and only reason seems to be the ease with which it can

The stem extract alongwith NaC1 had no effect on seed gerpe performed. In the present study, every effort was made to

mination. However, the stem extract alone significantly re- perform the experiment under controlled conditions, but the

duced the shoot length by 75.0%. Similarly, the extract in results suggest that neither the salinity nor the combination

combination with NaC1 level (0.2 and 0.4%), reduced theof leaf and stem aqueous extracts had any inhibitory effect

shoot length by 81.7 and 85.2%, respectively compared N the seed germination. However, the reports on the inhibi-

control. NaC1 levels alone reduced the shoot length by 15.55Ion of germination by plant extracts are not lacking.
and 43.3%. Root length followed the similar pattern and with One interesting phenomenon, which has the effect on the
similar treatments markedly reduced the root lengths by 89.9final result is the sterilization of seeds and growth media.
98.6 and 97.8%, respectively compared to control. NaC1This has clearly been demonstrated by the study of Martin
treatments alone reduced the root length by 13.9 and 23.4%t al (1990), who found no effect of crop residues on corn
Table 1. seed germination understerile conditions, but under non-ster-
The root extract in combination with 0.4% NaC1 signifi- ile conditions a significant in.hibition in germination was
recorded. Another factor, which has been shown to affect

cantly reduced the seed germination of rice, while, other treat-

ments had no effect on rice seed germination. The root eXghe results, is the osmotic potential of the medium. Buchanan

tract alone reduced the shoot length by 17.9% and in combi—et al (1980) foqu that osmotic p.otentlals. of -1.8 atm.
nation with 0.2 and 0.4% NacCl levels by 41.2 and 39.6%(approx. 148 millimoles for mannitol solution), had no

campared to control. NaCl levels reduced the shoot IengtHnﬂuence on germination of the two terrestrial grasses and

by 8.3 and 33.1%. Similarly, root extract alone reduced the:Erie cere:;ls thety e?alml?(?d. C?heng ?gd RI|I§me|r (1280) fou?d
root length by 71.2% and alongwith NaC1 levels by 71.4 at osmofic potential of 1ess than mifimo’es does no

. seem to affect lettuce seed germination. Most extracts had
and 69.3%, respectively, compared to control. NaC1 level i tentials higher th 2 b hich ¢
had milder effect on root length of rice plant Table 1. osmotic potentials figher than - bars, which was not an

osmotically inhibitory concentration. They concluded that
In the present experiment, leaf and stem extracts have ngrowth inhibitions caused by the extracts were possible due
effect on seed germination, while root extract alongwith to organic materials present in the extracts. Leather and
NaCl1 treatment significantly reduced the rice seed germina€inhellig (1985) considered 150 millimoles to be germina-
tion. Seed germination of a crop is considered to be the mosfion inhibitory and extract of 4 g of dried sunflower tissue in
critical stage especially understress conditions. From the in-100 ml of water was found to have the osmotic potential of
terference viewpoint, allelopathy is an important phenom- 150 millimoles. It seems that in their studies either the os-
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Table 1

S M Alam, M A Khan and S M Mujtaba

Effect of aqueous leaf, stem and root extracts of common purslane and NaC1 on
germination and seedlings growth of rice

Growth Control Extract 0.2% 0.2% NaC1 0.4% 0.4% NaCl1
parameters (no extract, alone NaC1 + extract NaC1 + extract
no. NaC1)
Leaf extract
Germination (%)  85.0812.91 83.0&05.00 90.0814.14 87.0&05.77 92.0€09.57  87.0@09.57
Shoot length (cm)  03.690.40 03.2500.41 02.9400.17 01.6200.20 02.5200.47 01.3%00.10
) (+5.2) (-4.9) (-45.3) (-16.2) (-55.7)
Root length (cm)  04.790.35 04.8%01.08 05.1600.56 01.5800.48 02.8#00.30  00.4400.07
) (+1.7) +7.7) (-67.0) (-40.1) (-90.8)
Stem extract
Germination (%)  78.0617.07 85.0&10.00 95.0210.00 82.00:12.58 85.0810.00 82.0818.90
Shoot length (cm)  03.2D0.13 00.9300.17 03.1300.16 00.6800.17 02.1800.40 00.5%00.10
) (-75.00) (-15.9) (-81.7) (-43.3) (-85.2)
Root length (cm)  07.2600.57 00.7300.14 06.2500.17 00.1800.02 05.5601.06  00.1600.03
) (-89.9) (-13.9) (-98.6) (-23.4) (-97.8)
Root extract
Germination (%)  90.0608.20 85.085.77 87.0&09.57 70.0808.06 75.0809.57  52.0809.57
Q) (-6) (-3) (-22) (-17) (-42)
Shoot length (cm)  05.200.39 04.2%00.62 04.7%00.37 03.0600.52 03.4800.18 03.1400.06
) (-17.9) (-8.3) (-41.2) (-33.07) (-39.6)
Root length (cm)  10.08)0.67 02.9€00.67 09.9800.82 02.8800.09 09.6400.59  03.0300.28
) (-71.2) (-1.6) (-71.4) (-4.1) (-69.8)

Figures in parenthese indicate % increase (+) or decrease (-) over control

motic value did not reach the expected high value or the teséxtract of common purslane had severe inhibitory effects on
plants used were tolerant to high osmotic potential. root length and reduced the root length by 73.5%. In a similar
manner, the aqueous leaf extract in combination with salinity
levels reduced the root lengths compared to control. Salinity

0,
on germination. If liberty is taken to extrapolate their results levels (0.2 and 0.4% NaC1) alone reduced the root lengths

1o the plant materials used by the authors quoted above, f{md their effects were lower than the effects of leaf extract

would be safe to assume that the order of magnitude of OSz_ilone or in combination Table 1. This indicated that the in-

. . . . hibitory effect was due to some water-soluble phytotoxins re-
motic potential would be around 150 millimoles in all cases, . . .
: leased from the leaf residue. Theoretically, it was thought that
where 5g of plant material was used. In case of concentra- . . s
: . . . . the presence of weed would intensify the effect of salinity as
tion higher than 5g, higher osmotic potential may be expected . .
both have deleterious effect. Under the two saline levels, com-
In all such cases, the effect reported was perhaps not allelo- _ . .
. . mon purslane both generally intensified the effect of salinity.
pathic, but osmotic. )
Unfortunately, no one seems to have studied the effect of sa-
In the present experiment, both shoot and root lengths of ricdinity in combination with common purslane, which is so im-
seedlings were significantly decreased in all treatments comportant in areas, where salinity is a persistent problem. Over-
pared to control. The leaf extract of common purslane aloneall, the root length was affected more than the shoot, irrespec-
had no effect on shoot length compared to control. Howevertive of treatments. This may be due to the fact, that they were
the shoot length in combination with 0.2 and 0.4% NaC1 lev-indirect contact with the allelochemicals, which may not have
els reduced the shoot length compared to control. The NaCbheen translocated rapidly to the shoot. Some workers have
salinity levels (0.2 and 0.4%) alone slightly reduced the shootreported that leaf aqueous extract caused injury, if the extract
length by compared to control Table 1. The aqueous leafivas indirect contact with or present in the immediate vicinity

The literatures cited above, give information about the os-
motic potential of the extract and the effect it may have had
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of the plant roots. Leather and Einhellig (1985) found seed-References
ling growth bioassay often to be more sensitive than germina-
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