EFFECT OF BIOFERTILIZER INOCULATIONS ON BIOCHEMICAL
CHARACTERISTICS OF SUNFLOWER (Helianthus annuus L.) KBSH-41
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Abstract: Bacterial strains of Azospirillum, Azolla and Seaweed liquid fertilizer (SLF) were used to inoculate the seeds of
sunflower hybrid KBSH-41. Inoculated and control seeds were germinated and the biochemical parameters of the seedlings
were observed until maturity. The biochemical parameters of protein, carbohydrate and total chlorophyll were observed.
The protein content showed higher value on the 40" day which gradually decreased on the 60" day as against this it was
observed a gradual increase on 80" day. The carbohydrate showed significantly decrease throughout the study period, but
we noticed the chlorophyll showed contrary to the carbohydrate content.

Keywords: Biofertilizers, biochemical parameters, Sunflower.

REFERENCES

Allen, M.F.; Sexton, J.C.; Moore, T.S.; and
Christinesen, M. (1981). Influence of PO,
source on Vesicular arbuscular mycorrhizae
of Bouteloua gracillis. New Phytol., 87: 687-
694.

Arnon, 1. (1949). Copper enzymes in isolated
chloroplast, polyphenol oxidase in Beta
vulgaris, Plant Physiol., 24: 1-5.

Bhosle, N.B.; Untawale, A.G. and Dhargalkar,
V.K. (1975). Effect of Seaweed Extract on
the growth of Phaseolus vulgaris L. Ind. J.
Mar. Sci., 44: 208-210.

Bloemberg, G.V.; Wiffjes, A.H.M.; Lamers,
G.E.M.; Stuurman, N. and Sugtenboy,

B.J.J. (2000). Simultaneous imaging of
Pseudomonas flourescens WCS3655
populations  expressing three different

autoflourescent proteins in the rhizosphere:
New perspective for studying microbial
communities. Mol. Plant. Mic. Inter., 13:
1170-1176.

Dubois, M.K.; Gilles, N.; Hamilton, J.K.; Roberts,
R.A. and Smith, F. (1956). Calorimetric
method for determination of Sugar and
related substances. Anal. Chem., 28: 300-
356.

Fitter, A.H. (1985). Functioning of VAM under
field conditions. New Phytol., 99: 257-265.

Journal of Plant Development Sciences. Vol. 2(3&4): 89-94. 2010

Gilbert, M.L.; Thompson, J.E. and Dumbroff,
E.B. (1980). Delayed Cotyledon Senescence
following treatment with cytokinin: an effect

at the level of membranes. Can. J. Bot.,
58:1797-1803.
Goel, A.K.; Laura, R.D.; Pathak, D.V.;

Anuradha, G. and Goel, A. (1999). Use of
biofertilizers: Potential constraints and future
strategies review. Inter. J. Trop. Agric., 17:
1-18.

Hedge, D.M. (2005). Striving for self sufficiency,
the survey of Indian Agriculture. The Hindu,
58-65.

Kamran Shaukat, Shazia Afrasayab and Shahida
Hasnain. (2006). Growth Responses of
Helianthus annus to plant growth promoting
Rhizobacteria used as a Biofertilizer.

International Journal of  Agricultural
Research, 6: 571-581.
Koch, K. and Mangel, K. (1974). Potassium in

plant nutrition. J. Sci. Fd. Agric., 25: 465-
471.

Lowry, O.H.; Rosebury, N.l.; Parr, A.J. and
Ranetall, R.J. (1951). Protein measurement
with the Folin phenol reagent. J. Biol.
Chem., 193: 265-274.

Nandha Gopal, A.; Subramanian, K.S;
Jayakumar, R. and Balasubramanian, A.
(2003). Integrated Nutrient Management for



JOURNAL OF PLANT DEVELOPMENT SCIENCES Vol. 2(384)

Hybrid Sunflower (Helianthus annuus L.).
Madras Agric. J., 90 (103): 66-73.

Neirzwicki Bauer, S.A. (1990). Azolla anabaena
symbiosis. Use in Agriculture. In:
Handbook of symbiotic cyanobacteria (ed)
Rai, A.N., CRC Press, Boca Raton, Florida,
USA., 119-136.

Patel, P.C.; Patel, J.R. and Sadhu, A.C. (1992).
Response of forage Sorghum (Sorghum
bicolor) to biofertilizers and nitrogen levels.
Ind. J. Agron., 37: 466-469.

Peters, G.A. (1991). Azolla, and other plant
cyanobacteria symbiosis: Aspects of form
and function. Plant and Soil, 137: 25-36.

Ramazan, C.; Faik, K. and Taruk, A.O. (1999). J.
Plant Nut., 162: 437-442,

Rao, T.R.K. and Childiyal, M.C. (1985). Analysis
of  photosynthetic source and Zinc
relationship in Mungbean (Vigna radiata L.

29

Wilcrek). Indian J. Plant Physiol., 28: 135-
144,

Shukla, S. and Sawheny, S. (1998). Cross
cotyledonary reserves their depletions and
incidental grains in biomass of chick pea
seedlings modified through organanatomy.
Ind. Sco. PI. Physiol. Proc. Abstr., 286: 41.

Singhvi, N.R. and Sharmakeshaw, D. (1982).
Anatogonistic effect of humic acid and
diglucosodium on growth and chlorophyll
biosynthesis. Science and Cultivation, 48:
366-367.

USDA. (1995).
production, supply and disposition.
States Department of Agriculture.

Zdenek, K.A. and Tichy, V. (1959). Application of
humus substances to overground organs of
plants. Biol. Plant., 1 (1) 9-15.

Historical worldwide sunflower
United



