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ABSTRACT

A study was conducted to see the effect of Miraculan (Triacontanol) on various seed germination
parameters under water stress. The experiment revealed that the speed of germination and seedling
growth parameters showed better increment with lower concentrations (0.1 to 0.8ml/L) than higher
concentrations (1.0 to 1.6ml/L) of Miraculan. Thus, 0.6ml/L proved to be most beneficial for the
enhancement of seed germination parameters, hypocotyl length. While, 0.2ml/L showed maximum
increase in radicle length & 0.8ml/L showed maximum Emergence Index. Thus, for all the parameters
lower concentrations proved to be beneficial for increasing seed germination and seedling growth.
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INTRODUCTION

In predominantly rural and agricultural
countries like India, agricultural progress is the most
effective social safety net against hunger and
poverty. Hence, the ongoing fatigue for the “green
revolution” in major crops should be converted into
an “evergreen revolution” designed to promote
productivity improvement without ecological harm.
(Swaminathan, 2003,2006,2007,2008a & b). During
the next half century, the population of Asia will be
from 3.7 billion to 5.3 billion. The balance between
world food supply and population in more
prosperous countries affects everyone. Insufficient
or more costly food production results in higher
food prices. India’s population is growing at the rate
of above 1.8 percent a year. India is facing a lasting
crisis in agriculture and a serious threat to its food
security (Malone, 2009).Besides, the population
increase, improved purchasing power associated
with economic growth will enhance the demand for
agriculture crops. Plant productivity is thus of vital
importance not only for food production, but also
for material for food production.

Higher, more nutritious, yield, shorter
growing seasons and greater synchrony in
development and maturity are desirable. Further,
per capita availability of arable land is also declining.
At the same, input use efficiency is relatively low
despite incrased irrigation and fertilizers use. On
the basis of trend in population increase, the surest
and cheapest ways of increasing the availability of
food or vegetable crop is to apply some eco-friendly
methods, like judicious application of some
important agrochemicals (Ries et al.,. 1983;Ries and
Houtz, 1983; Ries,19851991; Malik et al., 1987
Yadav et al., Setia et al.,, 1991; Raghave and
Raghava, 1990,1991;Ansari et al., 2001; Gupta et
al.,; 2002; Khan et al., 2006).

TRIA has been reported to stimulate
seedling growth | tomato, rice, corn and barley (Ries
and Wert, 1977; Ries et al., 1977). Bittenbender et
al.,. (1978) observed that when TRIA applied to IR-
8 rice seedling in nutrient solution caused an
increase in dry weight during a 6-hour dark period.
By reviewing the current literature, the least work
has been found on the effect of TRIA on leguminous
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plants. Therefore, the work has been carried out on
seedling growth parameters of cowpea, an
important vegetable as well as fodder crop.

MATERIAL AND METHODS

The Germination Experiment was
conducted in the laboratory in the year 2005, March
to April (3 sets) on cowpea [Vigna unguiculata (L)
Walp. Family-Fabaceae; Var.Gomati (vu-89)] The
first Secreeing experiment form 10" March to 25"
march, second from 15" to 30" March and third
from 20" March to 4" April 2005 was conducted.
Before soaking the seeds were surface-sterilized
with 0.1%HgCI, for a minute. The selected seeds
were treated with different concentrations of
Mircalun (0.1,0.2, 0.4, 0.6, 0.8, 1.0., 1.2, 1.4, 1.6,
and 1.8 ml/L) against control. After this, the treated
as well as untreated control seeds were soaked in
Petridishes on filter paper (three layers).The Distilled
Water (DW) is added to the control set every third
day till the date of observation. While, in treated
sets no water is added to create stress. The
observations were recorded after one day till 11
days after treatment continuously. Following
Seedling Growth parameters were determined at
final day of observation.

Germiniability of % seed germination = (Number of
seeds germinated / Total number of seeds) x 100

Standard germination test (SGT) was calculated
as Germination Rate Index and Speed of
germination

Germination Rate Index and speed of
germinations were calculated according to the
formula of Magurie (1962)

Germination Rate Index (GRI)
GRI = No. of normal seedling of days x/DaysX
X = No. of days from seed sowing

Speed of germination (SG)
SG =n/t
Where,
n = number of seeds emerged in the day
t = time or days from sowing

Coefficient of velocity of germination (CVG)
CVG = (sum of n/sum of t) x 100
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Where
n = number of seeds emerged on the day
t = time of days from sowing.

Emergence Index (El) was calculated by the
formula of by Baskin (1969).

El = (n/dn )+ (ny/dn)+ (n/dn)) .......... (n/dn)

Where

n = number of seeds emerged in the day 1%,
2nd 3 —nt day.

dn= number of days from the day of sowing.

dn = number of days to the final count.

Relative seed germination =
No. of seeds germination in the Treatment /
No of seeds germination in the control

Relative root elongation =
Mean root elongation in the treatment /
Mean root elongation in the control x 100

Growth Index
It was calculated by the formula of Tam
and Tigria (1994).

Seedling growth =
Total seedling Growth length {cm}
Germination of seeds

Viguor Index =
Germination % x Total seedling length,
It was calculated by the formula of Abdul-
Baki and Anderson (1973).

RESULTS

Seeds Germination and Seedling Growth

The First screening experiment was
conducted to observe the seed germination and
seedling growth of cowpea var. Gomati under lab
conditions in Petridishes. The results are expressed
in Table 1. The observation showed remarkable
effect on Mirculan with out water addition on
germination and seedling growth of cowpea.
Germinability (G%) increased more with lower
concentrations of Miraculan than higher
concentrations and the maximum increase was
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noted with 0.4% & 0.6ml/L (100%). The higher
concentrations reduced almost 50% germination.
The maximum Relative seed germination also
increased with two concentrations (0.4 & 0.6ml/L)
i.e. 91.91 The maximum Germination Rate Index
(GRI) was observed with 0.4% & 0.6ml/L i.e.
42.86% over control, while higher concentration
from 1.0 to 1.6ml/L GRI was reduced significantly.
The speed of Germination (SG) was enhanced with
lower concentrations of Miraculan (0.1, 0.2, 0.4, &
0.6 ml/L), while higher concentration reduced it. The
increase was 0.82 to 0.91 as compared to control
(0.64). The maximum increase in SG was recorded
in two concentrations i.e. 0.4 & 0.6 ml/L i.e. 0.91
(Table-A) The maximum Coefficient Velocity of
germination (CVG) showed increase with 0.6ml/L
i.e. 130, over control (i.e. 110).

The hypocotyl length also increased with
0.4 and 0.6ml/L i.e. 10.50cm and 11cm i.e. 1.23 &
1.29 fold, respectively, as compared to control (8.50
cm). The maximum increase of hypocotyl length was
35.9% over control. While, the maximum
enhancement noted in radicle length with 0.2ml/L
i.e. 16.67 over control. The maximum total seedling
growth was recorded with 0.2 ml/L i.e. 17.24 % over
control. As the concentrations of Miraculan
increased from 0.2ml/L to 0.6ml/L, the hypocotyl
length was increased, but radicle length gradually
reduced as compared to control (Table-A and Plate-
3) & 4). The relative root elongation (RRE) increased
with 0.2ml/L i.e. 116.67 and beyond this, from 0.4
to 1.6ml/L showed less RRE (Table-A) The seedling
growth (SG) was observed maximum with 0.2 ml/L
and there after reduced slightly. Again the higher
concentrations (1.0 and 1.4 ml/L) showed some
stimulatory effect for increasing SG. The maximum
Vigour Index (V1) recorded the VI. Emergence index
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(El) was also increased with 0.6ml/L i.e. 31.52%
over control. Overall, the speed of germination and
seedling growth parameters showed better
increment with lower concentrations (0.1 to 0.8ml/
L) than higher concentrations (1.0 to 1.6ml/L) of
Miracalun. Thus, 0.6ml/L proved to be most
beneficial for the enhancement of seed germination
parameters, hypocotyl length. While, 0.2ml/L
showed maximum increase in radicle length & 0.8ml/
L showed maximum Emergence Index. Thus, for
all parameters lower concentrations proved to be
beneficial for increasing seed germination and
seedling growth under water deficient conditions.

DISCUSSION

Present investigation showed that
Miraculan significantly enhanced the seed
germination and seedling growth in cowpea. The
lower concentrations 0.4 and 0.6ml/L enhance the
Germination rate index, relative root elongation.
Vigour Index (VI). Germ inability, etc.These
parameters are also showed the enhancement in
the Speed of Germination, Coefficient Velocity, and
Emergence Index, which ultimately affects the total
seedling length. These studies are similar to the
studies of Ries and Wert (1977), Ries et al.,. (1977).
Bittenbender et al., (1978) and Jones et al.,. (1979).
in rice seedling. The lower concentrations prove to
the beneficial for increasing seedling growth (Henry
and Kanaby, 1988: Janardhan, 1992: Ni et al., 1995;
Rajasekaran and Blake, 1999; Raichur et at., 2001;
Chen et al., 2002).

One of the authors (Tilottam) is indebted
to the Head, Botany Department and Principal of
the College, for providing necessary facilities to do
the Ph.D.work.

REFERENCES

1. Abdul-Baki, A.A and Anderson, J.D. Vigor
determination in soybean seeds by multiple
criterial. Crop Sci, 13: 630-633(1973).

2. Ansari, S.A., Kumar, P. and Mishra, Y.
Triacontanol a natural growth regulator from
plant wax. In, N.A.Khan and Samiullah edited

Phytohormones in Crop Productivity under
different environment, Scientific Publishers
(India) Jodhpur, pp. 43-68(2001).

3. Bittenbender, H.C., Dilley, David, R., Wert,
V. and Ries S.K. Environmental parameters
affecting dark response of rice seedling



10.

11.

12.

13.

Tilottama et al., Biosci., Biotech. Res. Asia, Vol. 7(1), 353-358 (2010) 357

(Oryza sativa L.) to triacontanol. Plant
Physical 61: 851-864 (1978).

Chen, X., Yuan, H., Chen, R., Zhu, L., Du,
B., Weng., Q., and He, G., C., Isolation and
characterization of triacontanol regulated
genes in rice (Oryza sativa L.): Possible role
of triacontanol as a plant growth stimulator.
Plant and Cell Physical., 43(8): 869-879
(2002).

Gupta, N.K., Jain S.K Gupta, S. and Sen,
N.L Plant Bioregulators : Potential tool to
enchance fruit production in India In:K.K.
Bora, K. Singh and A.Kumar edited Seeds,
Bioregulants and  Applied  Plant
Biotechnology. Pointer Publishers, Jaipur,
India, 1-22 (2002).

Henry, E.W. and Kanaby. J. The effect of
triacontanol on “C-IAA in mung beans
(Phaseolus aureus Roxb.) In: Proc: Plant
Growth Reg. Soc. Am.(USA). 15: 147-158
(1988).

Janardhan, K. Triacontanol promoted seed
germination, seedling growth and chloroplast
pigment content in leguminous crops. Adv.
In Plant Sci. 5: 290-295 (1992).

Jones J., Wert, V. and Ries, S.K. Specificity
of triacontanol as a plant growth stimulator
and inhibition of its effect by other long-chain
compounds Plants, 144: 277-282 (1979).
Khan, M., Masroor, A., Mujibur-Rahman, M.,
Naeem, M., Mohammad, F., Siddiqui, M.H.
and Khan M.N. Triacontanol — induced
changes in growth yield and quality of tomato
(Lycopersicon esculentum Mill). Electron.
J.Environ.Agric.Food Chem. 5: 1492-
1499(2006).

Magurie, J.D. Speed of germination aid in
selection and evaluation for seedling
emergence and vigor. Crop Sci. 2: 178-
177(1962)

Malone, David M. India: Challenges in
agriculture In: The HINDU, 132(32): 10(2009)
Malik,C.P.,Setia,R.C.and Setia,N. Enhancing
crop yield and improving quality of produce
by long chain alcohols. In H.C.Srivastava,
S.Bhaskaran and KKG Menon, eds, Crop
Productivity pp.117-125.0xford & IBH Pub.,
New Delhi, India (1987)

Ni,J.J., Yu, Y.L, Duan, X.M. and Fang, FEX.
(1995). A study on effects of Mixtalon on

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

reducing water logging damage in early rice.
Acta Agric. Univ. Zhejiand, 21: 55-60
Raghava, R.P and Raghava, N. Use of
bioregulators in orchard and nurseries. In:
Ram Parkash edited, Advance in Foresty
Research in India, Internatinal Book
Distributors, Dehra Dun. India, 6:19-54(1990)
Raghava, R.P. and Raghava N. Use of
Mixtalol and Triacontanol as Bioregulators.
Everymen’s Science. 26: 51-52(1991).
Raichur, R.R. Vjakaranahal, B.S.,
Shekhargouda, M., Patil, S.A and Hunje, R.,
Effect of Triacontanol and Seed germination
and seedling growth of Acacia auriculiformis,
Eucalyptus citridera and Swietenia
mahogany. Allelopathy. J., 8(1): 79-84 (2001).
Rajesekaran, L.R. and Blake, T.J., New plant
growth regulators protect photosynthesis and
enhance growth under drought of jack fine
seedling. J. Plant Growth Regul., 18(4): 175-
181 (1990).

Ries, S.K. Regulation of plant growth with
triacontanol. Critical Review in Plant Science,
2: 239-285(1985).

Ries, S.K. Triacontanol and its second
messenger 9-a-L(+) — Adenosine as plant
growth substance. Plant Physical., 95: 986-
989(1991).

Ries, S.K. and Houtz, R.L. Triacontanol as
plant growth regulators. Horticulture Sci., 18:
654-662(1983).

Ries, S.K. and Wert, V.F. Growth responses
of rice seedling to triacontanol in light and
dark. Planta, 135: 77-82(1977).

Ries, S.K. and Wert, V.F,, Sweeley, C.C and
Leavitt, R.A. Triacontanol : A new naturally
occurring plant growth regulator. Science
195: 1339-1341(1977).

Setia, R.C., Setia, N. and Malik, C.P Plant
growth regulators : overview and role in crop
productivity, In C.P. Malik and Y.P. Abrol
edited, Recent Advances in Plant Biology.
Narendra Publishing House (India), New
Delhi 471-477 (1991).

Swaminathan, M.S. Toward hunger free India
: count down to 2007 Curr Sci, 841: 1300
(2003).

Swaminathan, M.S. An Evergreen revolution.
Crop Sci 46(5): 2293-2303 (2006).
Swaminathan, M.S. India’s Tryst with Destiny



358

27.

28.

29.

Tilottama et al., Biosci., Biotech. Res. Asia, Vol. 7(1), 353-358 (2010)

in an Agriculture, Yojana, 51(8): 61-65(2007).
Swaminathan, M.S. Freedom from Hunger
and Rural Knowledge Revolution, Yojana
52(7): 5-7(2008a).

Swaminathan, M.S. Not a Grain to spare,
Yojana 52(7): 23-24 (2008b).

Tam, N.F. and Tigria, S.M. Assessing toxicity
of “ Spent saw dust pig litter” using seed

30.

germination technique Resource
Conservation Recycling. 2: 261-274(1994).
Yadava A.C., Arora, S.K., Batra B.R. and
Kalloo, G. Effect of Atonik and Miraculan on
the yield performance of vegetable cluster
bean Cyamopsis tetragonoloba(L) Taub,
Research & development Report, 4(2): 208-
212(1987).



