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Twelve advanced lines of mustard (Brassica juncea L.)
were evaluated for response to treatment with
Azospirillum brasilense in yield and a few components.
Two lines gave yield increases with concomitant increases
in nitrogenase activity and Azospirillum population. In
general, there were desirable and significant correlations
between plot yield, nitrogenase activity and log,
(Azospirillum population). The results point to the
possibility of utilizing genotype-dependent response to
Azospirillum in breeding programmes and also for
exploring new avenues of Azospinllum-based cultural
practices in sustaining improved productivity.

In the context of imperative need for increasing and
sustaining productivity in oleiferous Brassicae, the unlity
of bio-fertilizing agents assumes crucical importance,
Azospiriflum has been reported to be a good microaerophtlic
nitrogen fixer in several plants’-“ Its potential to increase
grain yields has been recorded in crops like sorghum,
pearl millet, ragi and barley, though the magnitude of
improvement varied with the crop and genotypes. The
utility of such biofertilization in Brassica did not appear
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to have been examined or reported so far. This paper
summarizes the results of a pilot study on the response of
Brassica juncea to seed ireaiment with Azospurillum
brasilense.

Ten advanced lines of B. juncea developed in the Oilseeds
Unit of the Indian Agricultural Research Institute, and the
two checks, Pusa Bold and Pusa Barani formed the material.
Seeds of the lines were coated with A. brasilense following
the procedure outlined by Subba Rao et al.* Thus in each
line there were two treatments——control, and treated with
Azospirillum. The material was grown in a split-plot design
with three replications, with the lines allotted to main
plots and the two treatments to sub-plots. The plot size
was five rows of 5 m length, with inter-row space of 60
c¢m and inter-plant distance of 10 to 15 cm. The crop was
raised under normal agronomic and cultural practices. The
crop was free of diseases; but aphids were controlled by
timely application of the insectiside, Rogor.

Observations were recorded on plot yield (g) and on the
following characters on samples of five plants, with mean
values being used for statistical analysis: plant height (cm),
number of primary branches, number of secondary branches
and biomass (g). The presence of Azospirilium in the
rhizosphere soil was detected by the most probable number
(MPN) method®. The bacterial +p0pulatinn In  the
endorhizosphere was estimated by macerating one gram
of tresh roots after surface-sterilizing the roots with 0.1%
chloramine-T for 30} min and making t¢ {0-fold serial
dilutions in steriie distilled water. The MPN counts were
taken according to Alexander® and the population expressed
as per g dry soil or per g fresh weight of roots. The cell
count values were transformed to log scale to remove
non-normality for further analysis. The acetylene reduction
assay suggested by Hardy er al.® was used to assess the
nitrogenase activity in excised roots.

The variation among the lines was significant for plot
yield and the three characters—log, (Azospirilium population
in rhizosphere, RHS), log (Azospirilfum population in
endorhuzosphere, ERS) and nitrogenase activity (NGA).
Treatment variation and the line X treatment interaction
were significant for biomass, ERS and NGA; they were
not significant for plot yield.

The range of variation among the lines was high in the
control hines for all characters except primary and secondary
branches (Table 1). Azospirilium treatment enhanced the
mean and the range of variation still further. Overall, plot
yield showed a little but non-significant depression under
treatment. In general, the coefficient of varation (CV) for
the treated lines was much higher than the corresponding
values for control, though for Azospirilium cell count and
nitrogenase activity there weré etther no differences or a
nominal decrease in the CV of treated lines.

However, a few cultures responded to the Azospirillum
treatment and could show significant improvement over
control for primary branches, biomass and plot yield (Table
2). The improvement was relatively higher for other
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Table 1. Mean and range of variation for various traits in 8. funcea.

Cenetic
Control Treated variance
among
Character Range Mean CV Range Mean  CV lines
Plant height (cm) 148204 173 9 151208 174 10 228 27
Primary branches 5-7 6 3 6-7 6 7 0.0012
Secondary branches 10-17 [3 15 1918 13 20 0.55
Biomass (g} 68-127 106 18 78--176 110 27 64 .96
Plot yield (g) 1220-2987 239! 22 1267--3060 2291 25 0.27
log (Azospirilium |
population}
Rhizosphere {per g 9--14 12 15 15-23 18 12 2.93
3Qil)
Endorhizosphere (per 7-10 g 11 11~16 12 i2 0.43
g fresh root weight)
Nitrogenase activity 4-13 6 48 6-22 i! 39 12.10
(umol C H./hfg fresh
root welght)
Table 2. Significant improvemant (%) in some characters with application of
A. brasilense 1o B. juncea.
Treated > Control Treated < Control
Character Cultivar Improvement Cultivar Improvement
Primary branches DIRA 326 30 — -—
DIRA 329 20 e —
DIRA 333 22 e —
Secondary branches DIRA 326 55 DIRA 335 24
DIRA 3129 23 Pusa Bold 19
DIRA 333 43 Pusa Barani 29
DIRA 337 24
Biomass DIRA 326 160 DIRA 335 31
Pusa Bold 30
Plot vield DIRA 313 11 DIRA 18 26
DIRA 335 8 DIRA 344 12

characters than for plot yield. The yield increase was not
accompanied by simultaneous improvement in other
characters. Some lines showed significant decrease in the
values of secondary branches, biomass and plot yield under
Azospirifium treatment, The results are thus suggestive of
a genotype-dependent response to Azospirilium treatment,

The observed improvements could be associated with
significant and desirable correlation between yield (YLD)
and some of the component characters defining increased
nitrogenase activity. In particular, RHS, NGA and ERS
were worth mentionming (r: YLD-RHS = 0.546*; YLD-
NGA = 0.457%, RHS~ERS = 0.896*). Further, the regression
of plot yield on nitrogenase activity was significant (at
P =0.03) under Azospirillum treatment (b = 1.638*%) and
not signmificant under control (b =2.027, not significant).
In turn, the regression of the increase in nitrogenase activity
in lines on the incre?asq in RHS was significant (b = 5.428%).
Thus the results would suggest that Azospirillim count in
rhizosphere could have accentuated nitrogenase activity
resulting in better nitrogen remobilization and thereby in
increased yields. Such a view is also supported by the
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desirable and positive increases in the values of RHS,
ERS and NGA in cultures that recorded increases in plof
yield (Table 3). But such increases were not observed in
the relatively high-yielding checks, Pusa Bold and Pusa
Barani, which recorded high increases in nitrogenase activity.
[t is possible that the Azospirillum population had already
reached the required threshold in the check varieties, as a
consequence, further increases in cel} count and hence
nitrogenase activity could not result in proportionate
increases in yield. By the same logic, lines like DIRA
313, DIRA 335 which did not possibly reach such thresholds
in Azospirillum population and nitrogenase activity could
record appreciable yield increases (Table 3). Thus the
observation that there is genotype-dependent response for
Azospirillum treatment in B. juncea gains further ground.
Earlier work has also shown differential response {0
Azospirillum in varying growth environments and various
crops”®. In particular, Azospiriflum treatment combined
with low doses of nitrogenous fertilizer gave responses
equivalent to those obtainable under high doses of N
application, entailing considerable saving in fossil fuel
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Table 3. Increase inmean values of some characters in Azospiriiiumtreat-
ment aver control in specific lines of B. juncea.

el

Log (Arospiriilum

population) Endorhi-
zosphere
Plot  Rhizosphere  {per g fresh Nitrogenase
Line Biomass yield  (pergsoil) oot weight) activity
DIRA 313 218 0.21 392 4,94 4.75
DIRA335 -347 023 6.36 3.30 1.50
Pusa Bold -329 -021 6.61 6.32 6.59
Pusa Barani - 110 -0.14 .03 8.60 0.17
Isd 41,78 038 2.44 2.05 2.87

depleting chemical fertilizers. With such possibilities,
breeding for higher productivity m B. juncea begets an
expanded horizon i which (1) increases due to combined
application (of low doses) of N with Azospirillum, and
(1) exploitation of genotype environment-dependent
Azospirillum response becomes feasible propositions to
reckon with.
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A novel agar-based food attractant for
uzi fly (Exorista sorbillans)
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The use of attractants for trapping insects is well known,
In experiments with the uzi fly, Exorista sorbillans, whose
larval stage is endoparasitic in the silkworm Bombyx
mori, we found that odoriferous compounds like citral
and vanillin were good attractants. The agar-based food
attractant suggested in the present study for trapping
uzi fly contains jaggery, p-maltose, citral, vanillin and
weak formaldehyde. These compounds are also safe to
non-target organisms. The results suggest that this food
formulation can be employed as bait to trap uzi flies.

THE introduction of uzi fly (Exorista sorbillans Wied,
Tachinidae: Diptera), a serious pest of the silkworm Bombyx
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mori L., into this country illustrates the need for a constant
vigil to prevent the spread that can play havoc i silk
industry'™. Attractants can be of great aid in the early
detection of a non-indigenous species before it gains a
firm foothold. Interest in Insect attractants has also been
spurred by the possibility that they may provide at least a
partial answer to the growing problem of harm to non-
target species.

Insect attractants may be used for two general purposes:
for surveys and for aiding in the control of insect infestations.
These methods are environmentally safe and sound and
more popular in recent times. Experience has shown that
attractants may be found in compounds that occur in the
natural environment of the insect but majonty of known
attractants are associated with insect feeding. Many studies
and attempts™’ have been made towards controlling uzi
fly populations, but no practical or effective area-wide
abatemerit measures have been formulated so far.

In the present study, diet-based formulations have been
tried for the first time as a control strategy of uzi fly
festation.

Uzi-pupae were procured from the Karnataka State
Sericulture Development Institute, Bangalore and were
allowed to emerge in the laboratory in netted cages of
45 x45% 45cm. Agar-based food attractants were
formulated using jaggery as the source of food because
jaggery (10 g) and agar powder (3 g) heated m 100 m!
water, cooled and set in petri dishes attracted uzi flies.
This was used as the base attractant (FA) for ail experiments.
In order to achiecve greater atiractiveness sugars like glucose,
fructose, maltose and sucrose were mixed separately with
the agar base medium (in different formiulations, Taple 1).
In the literature, sugar, protein hydrolysate or cereal products
were used as food lures® along with a toxicant in formulating
baits and In testing several natural products as attractants
for Musca domestica bulleta’, a 10% aqueous solution of

Table 1. The agar base {ood formulations as artractants tor uzi.fies,

Formulations

Food
component a b C d & f

Agar
Jaggery
D-maltose
n-Glucose

Sucrose
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Citral N A
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Scoring ++ ot + ++ + s
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+, Mild attraction; ++, Good aftraction; +++, Highly attractive;
A, Added; N, Not added.
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