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ABSTRACT 
Inoculation of Azospirillum significantly influenced the leaf : stem ratio (LSR) 

of Pennisetum trispecifio hybrid (P. typoides x P. purpureum x P. squmulatum), 
but its effect on number of tillers was not consistent. Application of nitrogen did 
not significantly influence the number of tillers,LSR and green forage yield during 
the first year. Inoculation of Azospirillum strain ACD-20 recorded significantly 
higher green forage yield than ACD-15 and the control. Theeincrease in green 
forage yield owing to inoculation of strain ACD-20 over ACD-15 was 18% and 
over the control was 25%. Azospirilium strain ACD-20 inoculation could give an 
equivalent green forage yield as given by application of 25 kg Wtha. The benefit : 
c ~ s t  ratio was maximum (2.35) when Azospirillum strain ACD-20 inoculated to .= 
was Pennisetum trispecific hybrid, followed by application of 75 kg Nlha (2.09) 
and 25 Kg Nlha (2.07). 
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Pennisetum trispecific hybrid, a cross 
between Pennisetum typhoides x 
Pennisetum purpureum x Pennisetum 
squmulatum (Burton and Powell, 1968; 
Rangaswamy et al., 197 1). It isSperennial 
forage crop identified for rainfed 
conditions, as it is a tall growing, producing 
profuse tillers, true-to-type seeds and 
tussocky in nature (Ramamurthy and Vinod 
Shankar, 1997). Since it is a perennial and 
high tonnage producing (Choubey et al., 

1990; Ramamurthy and Vinod Shankar, 
1998) forage crop, it removes nutrients 
continuously from the soil. A continuous 
replenishment is needed to sustain green 
fodder production. 

In India, forage crops are generally 
considered as low-priority crops by most of 
the farming community, who prefers food 
or commercial crops. The forage crops are 
generally grown on marginal lands and 
often raised using sub-optimal fertilizer 
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- doses because of socio-economic cons- 

traints. In this situation. nitrogen fixers like 
Azospirillum is very much promising to 
enhance the productivity of these soils. 
Biofertilizer can be effectively used in 
increasing forage production. Inoculation of 
Azospirillum as an inoculate was effective 
in supplementing N needed by foragercrops 
and thus improves the yield of forages 
(Pahwa, 1994). Hence an experiment was 
canied out at Northern transitional tract OF 
Karnataka on Pennisetum trispecific hybrid 
with different N levels and Azospirillum 
strains on growth and yield. 

MATERIALS AND METHODS 

A field experiment was initiated in the 
monsoon season of 1995 at Regional 
Research Station, Tegur Research Farm of 
Dharwad. The experimental site was sandy 
clay loam, with pH 5.5,210 kg available N, 
3.3 kg available P and 142 kg available W 
ha. The region has a hot, sub-humid climate 
with a mean annual rainfall of 1,100 mm, 
received primarily through the south-west 
monsoon. The treatments comprised 4 
levels of nitrogen (0, 25, 50 and 75 kg Nl 
ha) with 3 Azospiril lum inoculation 
(control, ACD-15 and ACD-20 strain) in 
randomized complete block design with 3 
replications. Azospirillum strains were 
received from Departmint of Agricultural 
Microbiology, UAS, Dharwad. The root 
slips of Pennisetum trispecific hybrid was 
planted at 50 cm rows and 50 cm apart in 
the row. The basal dose of 30 kg P,O, and 
&O each and 50% of N as per treatment 
was applied at the time of planting. 
Remaining 50% N was applied 30 days 
after planting or as basal dose application. 

The root slips of Pennisetum trispecific 
hybrid was applied with Azospirillum strain 
culture as per the treatments and planted. 

First harvest was made 75 days after 
planting and subsequent cuts at an interval 
of 50-55 days. The obseryations on number 
of tillers and leaf : stem ratio were recorded 
at first and fourth cuts of first year and sixth -.\ 
cut of second year. ~ h & n e t  plot green 
forage yield was considered to compute per 
ha productivity. 

RESULTS AND DISCUSSION 

Effect of nitrogen 
Application of nitrogen to Pennisetum 

trispecific hybrid did not significantly 
influence the growth like 
number of tillersltussock and leaf : stem 
ratio in both the years except at sixth cut of 
second year (Table 1). 

Total green forage yield of Pennisetum 
trispecific hybrid in the first year signi- 
ficantly influenced by N levels. Application 
of 25 or 75 kg Nha  recorded significantly 
higher green forage yield than the control 
(Table 1). There was no response to N 
application beyond 25 kg Nha.  The total 
green forage yield of Pennisetum trispecific 
hybrid in the second year was 56% more 
than first year in different treatments. This 
is because of increased number of tillers1 
tussock. Over the years, an application of 
75 kg N recorded 1 1.1, 5.9% and 13.7% 
higher yield over the control, 25 kg N and 
50 kg Nlha respectively (Table 2). This 
indicated that application of 25 kg Nlha 
was found to be optimum to rainfed 
Pennisetum trispecific hybrid, as the yield 
difference between 25 and 75 kg N was 
only 6% and cost of input was 3 times more 



TabIe 1. Number of tille~ussock, leaf : stem ratio, green forage yield and benefit : cost ratio of Pennisetum trispecific hybrid as influenced by N levels and 
Azospirillum inoculation 00 

Treatment Tillers/tussock Leaf : stem ratio i . . Green forage yield (tonnesha) Bene- 
fit : 

I1 cut. N cut VI cut I cut N cut VI cut I year I1 year Mean cost 
of f i t  of first , of of first of first of . . of 2 ratio 
year year second year year second I cut I1 cut I11 cut N cut Total I cut I1 cut I11 cut N cut Total years . . 

Year Year 

Azospirillum k C 

Control 7.4 29.8 33.6 1.44 1.46 1.32 4.6 9.5 11.0 7.1 32.5 54.3 15.9 1.9 3.4 75.5 53.8 1.78 3 
ACD-15 8.2 30.8 32.6 1.82 2.21 1.59 4.8 9.3 13.1 8.3 35.5 53.8 16.2 2.9 5.3 78.4 57.0 1.92 cC 

Interaction NS NS NS NS NS NS NS NS NS NS * 
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than 25 kg Nka. Ramamurthy and Vinod increase in green forage yield due to 1 
Shankar (1998) reported a linear response inoculation of ACD-20 strain over the 
up to 50 kg Nka in Pennisetum trispecific control was 25% and 18% over inoculation 
hybrid under rainfed conditions of Jhansi. of ACD-15 strain. Over the years, data indi- 

cate that the yield recorded under inocu- 
Effect of Azospi rillum inoculation lation of ACD-20 strain was more than the 

Azospirillum inoculation significantly yield recorded due to application of 75 kg 
influenced the number of tillersltussock at Nka. This showed that AQ-20 strain was -. i 
sixth cut of second year and leaf : stem ratio more effective and suitable strain for inocu- 
at fourth cut of first year and sixth cut of lation to Pennisetum trispecific hybrid. - - second year (Table 1). Inoculation of ACD: 
20 strain recorded significantly higher Interaction effects of nitrogen x 
number of tillersltussock at the sixth cut of Azospirillum 
second year (36.1) and leaf: stem ratio year An interaction effect of N levels and 
(2.42) and sixth cut of second year (1.93). Azospirillum was significant in pooled 

Green forage yield of Pennisetum tris- analysis (Table 2). It was observed that 
pecific hybrid was significantly improved at without application of N fertilizer, just by 
third, fourth cut of first year, total forage inoculation of ACD-20 strain itself could 
yield of first year and second year and also result in significantly higher green forage 
poled datA (Table 1). Pahwa (1994) also yield, which was on par with application of 

-C recorded increased forage yield of Cen- 25 or 75 kg Nka. - .  

chrus ciliaris, C. setigerus and Dicanthium 
annulatum grasses due to Azospirillum 
inoculation. Inoculation of ACD-20 strain 
recorded significantly higher green forage 
yield than ACD- 15 and the control. The 

Table2. Green forage yield of Pennisefurn 
trispecific hybrid as influenced by 
interaction effects, of N levels and 
Azospirillurn inoculation 

N (kglha) Green forage yield (tonnestha) 

Control ACD-15 ACD-20 Mean 

Econ.omics 
1nocula:ion of Azospirillum strain ACD- 

20 recorded the highest benefit : cost ratio 
of 2.45 compared with chemical nitrogen 
application. Among the nitrogen levels, 
application of 25 kg Nka recorded highest 
benefit,: cost ratio of 2.00, followed by 75 
kg Nka and control (1.97). 

Inoculation of Azospirillum strain ACD- 
20 or application of 25 kg Nka found most 
economical way to ~ennisetum trispecific 
hybrid under rainfed conditions of northern 
transitional tract of Karnataka. 

REFERENCES 

Mean 53.8 57.0 67.3 Burton, G.W. and Powell, J.B. 1968. Pearlmillet 
CD (k0.05) 10.6 breeding and cytogenetics. Advances in 

Agronomy 20 : 49-89. 
*Mean of 2 years Choubey, R.N., Gupta, S.K. and Mazumdar, A.B. 



RAMAMURTHY 

Evaluation of improved Penniseturn interspe- 
cific hybrids. Paper presented at the Seminar 
on Cytogenetics and Breeding, held at New 
Delhi. 

Pahwa, M.R. 1994. Potential of N fixers in fodder 
tree and range grasses for ameliorating produc- 
tivity. (In) Agroforestry Systems for Degraded 
Lands, vol. 2, pp. 739-744, Singh, Panjab, 
Pathak, P.S. and Roy, M.M. (Eds). Oxford & 

[Vol. 47, No. 4 

IBH Publishing Co. Pvt. Ltd., New Delhi. 
Rangaswamy, S.S.R., Devashayan, P. and Rarnan, 

V.S. 1971. Cytological evaluation of the 
progensi of a trispecific hybrid in Pennisetwn. 
Carylogia 24 (1) : 19-26. 

Ramamurthy, V. and Vinod Shankar. 1998. 
Response of Penniseturntrispecific hybrid to 
nitrogen and harvesting dates. Indian Journal 
of Agronomy 43 (3) : 533-536. 




