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Abstract

Plant growth regulators, ethrel, kinetin and GA;, either alone or in combination stimulated the germination of Medicago
sativa L. seeds. NaCl reduced germination at all concentrations used and its stress. on germination, was alleviated by these

growth regulators, when applied alone or in combination.

Introduction

Application of ethylene, GA;, IAA or kinetin alone or in
combination, have been reported to induce seed germination
of various plant species (lgbinnosa and Okonkwo 1992;
Sanchez-Calle, 1989; Sinska, 1989). In other investigations,
no promotive effect on germination has been shown by
kinetin and/or ethylene (Li and Fei, 1992; Zarnstorff et al.,

1994; Lalonde and Saini, 1992). In Medicago sativa,
Trifolium brachycalycium, lettuce and others, seed
germination was reduced with increase in NaCl

concentration (Aparacio et al., 1981; Scorer, et al., 1985;
Khan and Rizvi, 1994). Plant growth regulators are effective
in preventing or reducing the adverse effects of salinity on
germination (Braun and Khan, 1976; Bozcuk, 1981; Khan
arid Rizvi, 1994; Khan and Ungar, 1997).

The present study was under taken to see the effect of
some growth regulators and salt stress on seed germination
of Medic'ago sativa, an important fodder crop. grown,
widely, in Saudi Arabia.

Materials and Methods

Seeds of Medicago sativa, collected locally, were surface
sterilized, blot dried and germinated in 9 cm petri plates,
each containing two Whatman No. 1 filter papers and 5 ml
of relevant test solution/mixture of solutions or distilled
water. 10 seeds were transferred in each plate and
replicated four times. Plates were sealed with parafilm and
incubated at 25+ 1°C in dark. The extent of germination
was recorded after 5 days of incubation.

Concentrations of the test solution were as follows:
Ethrel: 100, 250, 500 750, 1000 mg/L.
Kinetin and GA;: each 10, 25, 50, 75, 100 mg/L.
NaCl: 0.001, 0.01, 0.1 and 1.0, M.

For combination of hormones plus NaCl, the following
concentrations were used.

Ethrel, 250 mg/L; kinetin 10 mg/L.

GA, 50 mg/L; NaCl 0.1M.

Results
Seed germination of Medicago sativa increased with
increased concentration of ethrel and maximum germination
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was observed in 250 mg/L, and decreased at higher
concentration. Kinetin and GA; also showed promotive
effect on germination but not as significant as with ethrel
(Table 1). Combination of the growth regulators used, did
not show any promotive effect as compared to the results
when used alone (Table, 2). However, all these combination
showed higher germination than control.

With mild salinity (0.001 M, NaCl) the germination
increased over control but at higher concentrations, the
germination decreased and 100 percent inhibition was
observed at 1.0 M NaCl (Table 3).

These hormones, when applied with NaCl individually,
increased the germination considerably as compared to the
germination in NaCl alone. With different combinations of
these hormone plus NaCl, the germination further increased.
Ethrel, in combination with other hormones proved to be the
best to reduce the adverse effect of salinity on germination
(Table 4).

Discussion

Results of the present study revealed that the application of
ethrel (an ethylene releasing compound), kinetin and GA,
promoted seed germination of Medicago sativa. These
results are in close agreement with the previous findings
where ethylene or ethylene releasing compounds stimulated
seed germination (Esashi and Leopold, 1969; Lalonde
and Saini, 1992). Kinetin and GA; have also been reported
to stimulate seed germination of various species via
enhancement of endogenous ethylene production.
(Babiker et al., 1993; Igbinnosa and Okonkwo, 1992),
However, in present studies GA;, and kinetin promoted
germination slightly which may be similar to those species
which did not respond to kinetin and GA, (Saini et al.,
1986, Lalonde and Saini, 1992; Zarnstorff et al., 1994).

Additive effect of hormone on seed germination has been
reported (Sinska, 1989; Tao et al., 1974). In the present
study no additive effect of hormones is observed, with
slight increase over control.

Salinity affected adversely the germination of Medicago
sativa and adverse effect salinity was reduced by
application of hormones. There findings are in close
agreement with previous studies on M. sativa and Trifoliurn
brachycalycinum and lettuce seed germination under salt
stress and its alleviation of additive effects of hormones
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Table 1: Effects of different concentrations of ethrel, kinetin and GA;, on germination of Medicago sativa L. seeds.

Treatment Germination Treatment Germination Treatment Germination
Ethrel (mg/L) (%) Kinetin (mg/L) (%) GA; (mg/L) (%)
Distilled water 71+£2.65 Distilled 71+£2.65 Distilled water 71+£2.6
100 96+2.12 10 96 +£3.05 10 90+2.5
250 100+0.00 25 94 +2.35 25 93+1.7
500 67 +3.53 50 87+£1.17 50 97+1.5
750 23+1.53 75 83+1.53 75 90+2.3
1000 10+1.53 100 43+2.53 100 87+2.3
Table 2: Synergistic effect of ethrel, kinetin and GA; on References

germination of Medicago sativa L. seeds.

Treatment Germination (%)
Ethrel + Kinetin 91+2.70
Ethrel + GA, 85+2.76
Kinetin + GA, 81+1.76
Ethrel + Kinetin + GA, 95+1.53

Concentration of ethrel, kinetin and GA; on germination of
Medicago sativa L. seeds.

Table 3: Effect of different concentration of NaCl on
germination of Medicago sativa L. seeds.
Treatment NaCl (M)

Germination (%)

Distilled water 71.0+2.65
0.001 83.0+1.76
0.01 63.0+£1.53
0.1 53.0+2.12
1.0 0.0+0.00

Table 4: Effect of ethrel, kinetin and GA,;, alone orin
combinations, plus NaCl, on the germination of
Medicago sativa L. seeds.

Treatment Germination (%)
NaCl 53+2.11
Ethrel + NaCl 80+2.50
Kinetin + NaCl 67+1.18
GA; +NaCl 60+2.53
Ethrel + kinetin + NaCl 81+2.53
Kinetin + GA;+ NaCl 77+£4.12
Ethrel + Kinetin + GA; + NaCl 94+2.12

Concentrations of ethrel, kinetin, GA; and NaCl are, 250 mg/L,
50 mg/L and 0.1 M, respectively.

(Braun and Khan, 1976; Aparacio et al., 1981; Khan and
Huang, 1988; Khan and Rizvi, 1994; Khan and Ungar,
1997), Kinetin and other hormones may alleviate stress by
enhancing ethylene production by ACC oxidase actively
and/or synthesis (Khan and Huang, 1988; Igbinnosa and
Okonkwo, 1992; Babiker et al., 1993). However, salinity
stress seldom acts alone and its effects on gemination may
be modified by interaction with other environmental
parameters (Scorer et al., 1985; Khan and Rizvi, 1994).

Pak. J. Biol. Sci., 2 (3): 6567-653, 1999

Aparacio, I.R., D.M. Snchez, J. Pena and M. Becan, 1981.
Effect of temperature, salinity and water detic on
germination and ethylene production by seeds
medicago sativa and trifolium brachycalycimun. Postos,
11: 313-326.

Babiker, A.G.T., L.G. Butler, G. Ejeta and W.R. Woodson,
1993. Enhancement of ethylene biosynthesis
and germination by cytokinins and
1-aminocyclopropane-l-carboxylic acid in Striga asiatica
seeds. Physiol. Planta., 89: 21-26.

Bozcuk, S., 1981. Effects of kinetin and salinity on
germination of tomato, barley and cotton seeds. Ann.
Bot., 48: 81-84.

Braun, J.W. and A.A. Khan, 1976. Alleviation of salinity
and high temperature stress by plant growth regulators
permeated into lettuce seeds via acetone. J. Am. Soc.
Hortic. Sci., 101: 716-721.

Esashi, Y. and A.C. Leopold, 1969. Dormancy regulation in
subterranean clover seeds by ethylene. Plant Physiol.,
44: 1470-1472.

Igbinnosa, I. and S.N.C. Okonkwo, 1992. Stimulation of
germination of seeds of cowpea witchweed (Striga
gesnerioides) by sodium hypochlorite and some growth
regulators. Weed Sci., 40: 25-28.

Khan, A.A. and X.L. Huang, 1988. Synergistic
enhancement of ethylene production and germination
with kinetin and 1-aminocyclopropane-1-carboxylic acid
in lettuce seeds exposed to salinity stress. Plant
Physiol., 87: 847-852.

Khan, M.A. and I.A. Ungar, 1997. Alleviation of seed
dormancy in the desert Forb Zygophyllum simplex L.
from Pakistan. Ann. Bot., 80: 395-400.

Khan, M.A. and Y. Rizvi, 1994. Effect of salinity,
temperature and growth regulators on the germination
and early seedling growth of atriplex griffithii var.
Stocksii. Can. J. Bot., 72: 475-479.

Lalonde, S. and H.S. Saini, 1992. Comparative requirement
for endogenous ethylene during seed germination. Ann.
Bot., 69: 423-428.

Li, J.R. and Y.L. Fei, 1992. Studies of temperature effect
and ethylene metabolism during dormancy germination
in apple (Malus pumila Mill) seeds. Acta Hortic. Sin.,
19: 193-197.



Basalah and Muhammad: Medicago sativa, plant growth regulators, salinity germination.

Saini, H.S., E.D. Consolacion, P.K. Bassi and M.S. Spencer,
1986. Requirement for ethylene synthesis and action
during relief of thermoinhibition of lettuce seed
germination by combinations of gibberellic acid, kinetin
and carbon dioxide. Plant Physiol., 81: 950-953.

Sanchez-Calle, .M., 1989. The effects of kinetin, indole-
acetic acid and gibberellic acid on radicle emergence
and growth and on ethylene production in Phaseolus
vulgaris L. cv. Eagle seeds. Agricoltura Mediterranea,
119: 309-315.

Scorer, K.N., B.L. Epel and Y. Waisel, 1985. Interactions
between mild NaCl stress and red light during lettuce
(Lactuca sativa L. cv grand rapids) seed germination.
Plant Physiol., 79: 149-152.

653

Sinska, I., 1989. Interaction of ethephon with cytokinin and
gibberellin during the removal of apple seed dormancy
and germination of embryos. Plant Sci., 64: 39-44.
K.L., M.B. McDonald and A.A. Khan, 1974.
Synergistic and additive effects of kinetin and
ethrel on the release of seed dormancy. Life Sci.,
15: 1925-1933.
Zarnstorff, M.E., R.D. Keys and D.S. Chamblee, 1994.
Growth regulator and seed storage effects on
switchgrass germination. Agron. J., 86: 667-672.

Tao,

Pak. J. Biol. Sci., 2 (3): 6571-6563, 1999



	PJBS.pdf
	Page 1


