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ABSTRACT

An investigation to study the biochemical chonges in maize under continuous
applicatian of manures and lertilisers was undertaken in Typic Ustropept seil at Tamil
Nady Agricultural University, Coimbatore. The comtinuous application of NPK + FYM
improved the quality of maize grain by ¢nhancing the sugar, sturch and crude protein
contents, The phenol content also increased, Mo manuring and non-inclusion ol potassium
and sulphur free fertiliser schedule resulted In decreased sugar, starch, crude protein and
phenol contents. Appreciable variation was observed with different levels of NPE in the
quality parameters of malze grain. The soil enzymes viz., amylase, catalase. cellulase.
dehydrogenase, phosphatase and urease had a positive relationship with available N, P K

and organic carbon contents.
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Recently, the grain quality assumes
significance from productivity considerations. The
grain quality is an integrated effect of the
nutritional, physiological and hiochemical factors
(Srivastava and Mehrotra, 1991). As a general rule,
the amount of starch/protein/carbohydrates/
sugars accumulating in the grain is a genetic
parameler (Vasal ef al., 1980), Little information is
available regarding the biochemical changes in
maize due to fertilization. The knowledge on quality
constitutents of maize grain as influenced by long
term application of fertilizers and manures and also
the relationship between available nutrients and
soil enzymes gains importance. An attempt was,
therefore, made lo investigate the amounts of
qualitative elements such as sugars, starch, crude
protein and phenols that are accumulated in the
grain as influenced by the differential level and
sources of nutrients.

MATERIALS ANDMETHODS

The study was carried out in Long Term
Fertilizer Experiments, which have been in progress
since 1972 in Tamil Nadu Agricultural University,
Coimbatore ina medium black Typic Ustropept clay
loam soil during 1994, The experiment was laid oul
in @ randomized block design comprising ten
treatments replicaled four times. The treatments
are : (1) 50% NPK. (2) 1009 NPK, (3) IS50NPK, (4)
100% NPK + Hand weeding, (5) 100% NPK + ZnSO,
(25 kg ha'), (6) 100% NP, {7) 100% N, (8) IHD'}

NPK + FYM (10 t/ha) (average composition) of
FYM is as follows : N. P,O, and K0 : 0.45.0.22.

0.35 per cent re:.pm.lwciy] [9} 100% NPK (S free)
and (10) Conirol. The recommended doses of N.

P,0, and K,O for maize grown during 1994 as 55th
crop in the sequence were 135, 67.6.and 33 kg ha',
Maize grain samples were collected from cach of
the treatments and analysed for quality parameters.
Total sugars, carbohydrates and starch were
determined as per Hedge and Holreiter (1962).
Reducing sugars were determined by Nelson-
Somogyi's method given by Nelson (1944).
Phenols were estimated as per the procedure
outlined by Malick and Singh (1980)). The total N
content was determined by Micro-Kjeldahl method
(Humphries, 1956) and multiplied with the factor
6.25 toarrive the crude protein. For the esiimation
of available N, available P, available K, and orgunic
carbon standard procedures were followed. The
grain and straw yiclds were recorded and the daga
were statistically analysed for the computation of
simple correlation (Panse and Sukatme, 1967).
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which in turn was reflected on the better grain
guality. while the unmanured treatment recorded
lower values of reducing sugars and higher amount
of non-reducing sugars which results in low
quality (Pal eral., 1983).

Crude profein

The crude protein content varied marginally
from 10.22 o 12.19 per cent. yet these minor
dilferences proved statistically significant implying
the influence of treatment differences on this
quality parameter (Table 1). The absence ol either
FYM or inorganic lerliliser was found to be
reflected in lower protein value of the maize grain
(Reddy er af., 1990) and the continuous organic
farming vwee of considerable value in increasing

the prof ot CAddy et " 1987 and Sarkar
eta’ ) anild be wanibuted 1o the poor
nwetion with concomittant effects on

physinlogical / hivchemical relations in the ubsence
of organies and upgraded fertility environment with
extended henefit o more congenial biochemical
relations in plants with its addition,

From Table 1. it is scen that the content of
starch had @ tendency to deerease wt high NPK
levels. Among the treatments, combination of FYM
with NPK showed the highest per cent of starch
and the least content of starch was exhibited in
control. The rest of the reatments had o similar

- Influence on starch per cemt, Reduced corn starch

due to N manuring. as noticed here. was also
reported by Baumeister (1939),

Total Carbohydrates

Considering the total carbohydrate (Table 11,
it was the FYM treated plot that tended w favour
higher accumulation ol total carbohydrates. All
the other treatments remained at par with marginal
differences.

Phenols

From the hiochemical activities, the phenol
production (Table 1) is a specific attribute closely
linked to disease resistance, It is interesting to
note that FYM treatment could ensure a hicher
accumulation of this in the araim in tune with what
was ohserved lor protein, starch, ete. The control
and K climination avcounted lor a significant
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Table 2, Corrclation matrix hetween soil chemical, hiochemical properties and enxyme activities (n=120}

Property A&mylase Catalase Cellulase D:hyﬂmgcnasc Phosphatase Urease
Available N .87"* (.58%* R e [, 04%" n.7Re" 0. gy
Available P fhLgpee .89+ 0.73* 0.79** 0.69* 0 garr
Available K 0,89=* 0.g2e* 0.83** p.on=* 0.77%" D.967*
Organi¢ Carbon 0.70* 0.32% 0.85%° 0.90" {.66* (hgp=e
Starch {1.55N8 0.52NS .65 62+ 054" 0.Gu*e
Supars I X 0.52NS 074 0. 76" n.6o* 077
Pratein (1. 3UNS 0.59N5 h.g7ee 075" 0.22N§ ().65*
Biomass vield (.94 0.50NS 062 0.66* g2 i B5"*
=P (01 oz (.05 NS - Non-significant

reduction in this parameter. The other treatments
remained at par. This trend of result was supported
by Srivastava and Mehrotra (1991).

Tt has become apparent that the FYM treatment
possesses an over-riding beneficial effect in
producing maize grain of better quality. The
absence of addition of any fertilizer, elimination of
S and K tended to decrease the grain quality
marginally, yet significantly.

Nutrient soil enzyme relationship

Correlation analysis (Table 2) revealed that soil
enzyme aclivities viz., amylase, catalase, cellulase,
dehvdrogenase, phosphatase and urease had a
positive relationship with available N, P, K and
oreanic carbon contents. It indicated that organic
matter also accounted for most of the variations in
the activities of soil enzymes. This posilive
correlation in soil could be autributed to the
mineralisation of organic form of nutrients as
reported by Konovalova (1981), It is also seen that
zrain quality parameters such as sugars, starch
and protein had significant positive correlations
with cellulase. dehydragenase and urcase. But the
aclivity of soil catalase was nol significantly
influenced by starch. sugars and protein and the
amylase was notinfluenced by starch and protein.
The correlation studics had clearly indicated that
the grain and straw yields were significantly
related 1o the activities of all the six of the enzymes
studied (Arutyunyan er al., 1988). The positive
correlation of enzyme activities in soil might be
due 1o increased microbial activities and thus
creating conducive enviromment for higher enzyme

production. It is obvious that the soil enzyme
dynamics and mineralisation of nutrients were

. interrelated which promoted the recycling of

nuirients in a soil plant ecosystem.
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INTERACTION EFFECT OF GLOMUS FASCICULATUM AND
TRICHODERMA VIRIDE ON THE GROWTH OF SUNFLOWER
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ABSTRACT

Combined inoculation qu Glamus fuxeiewtetum wod Treichoderin vicide shovwed
a positive influgnee on the growth, per cent root colonization by Glons faseicnlarn
and uptake of phospharus by sunflower when compared to individual inveslaiion oo
uninoculated control ut different stages of sampling. The results show a synergistic effect

of Glomus fuscicolatunt and Trichoderma vivide on the growth of sunflower and indicate

the potential benefits of wsing combined inoculations,

KEY WORDS : Glontus fasciculatun, Trichoderma viride, Compatability

VAM fungi can improve plant growth through
increased uptake of phosphorus and other
nutrients, Plants infected with mycorrhizal fungi
show significant increase in yield as compared with
non-mycorrhizal plants. Some specific interactions
have been reported between VAM fungi and other
microhial groups commonly present in the plant
rhizosphere. Chandrasckaraef al. (1995) reported
that at Nowering and maturity stages of sunflower,
root colonization, spore count, total dry biomass
and total P uptake were higher in VAM inoculated
plants. Sunflower plants inoculated with dual
inocula of Glamus intraradiz and Glomus mosseae
increased the growth ol plant when compared 1o
thuse inoculated with single inocula of VAM fungi
(Mehrotra et al, 1995). Windham er al. (1986)
reported that Trichederma spp. produced a growth
regulation factor that increased the rate of seed
scrmination and dry weight of shoots and reduced
(he raot rol incidence (Ramakrishnan et al., 1994),

Calvet er al. (1992) reported that four dilferem
strains of Trichoderma spp. stimulated spore
germination and mycelial growth of Glomuys
arosseae in monvaenic culture on water agar and
one of them exerted a growth stimulation effect on
marigold plants (Tageres erecta L. inoculated with
Glonus mossede (Calvetetal., 1993), Trichodernia
awreoviride and Glomuy spp. when applied in
combination to citrus increased mycorrhizal root
colonization and plant growth (Camprubi er al..
1995),

MATERIALS AND METHODS

Trichoderma viride was multiplied on
molasses yeast medium (Papavizas e al,, 1984).
Formulation of Trichoderma was prepared by
mixing with talk powder at 1:2 (v/w) and dried in
shade. About 10 gram of VA-mycorrhizal bulk
inoculum consisting of soil with spores and
vegetative mycelium was mixed with § ke soil



