
Indian Journal of Agronomy 47 (4) : 571-575 (December 2002) 

'Effect of introduction of Kazungula grass (Setaria sphacelata), 
spacing and nitrogen on the productivity of a natural grassland 

N.T. RAFIQUE AND K. THAKURIA 

Department of Agronomy, Assam Agricultural University, Jorhaf 785 013 

~eceived : September 2000 
. . 

ABSTRACT 
An experiment was conducted during 1995 and 1996 under rainfed condition, 

to study the effect methods of introduction of Kazungula grass [Setaria 
sphacelata Schum (L.) Stapf & Hubbard ex Moss], spacing and N levels produc- 
tivity of natural grasslands of Assam Agricultural University, Jorhat. Introduction 
of Setaria either by killing or without killing the existing vegetation at different 
spacings could not influence the production of herbage and crude protein during 
both the years. However, no killed plots produced higher dry matter and crude 
proteins than killed plots. Closer spacings of 30 cm x 30 cm and 40 cm x 40 cm 
recorded 5.18 and 4.79% higher green forage and 20.75 and 14.23% dry matter 
yield, respectively, over the wider spacing of 50 cm x 50 cm. On an average, 
increasing the N levels up to 120 kglha increased the green forage, dry-matter . 

and crude protein yields as well as enriched the soil with organic carbon,. 
available N, P and K. The optimum economic dose of N was 145.66 kg Nlha in 
respect of green forage production. 
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In Assam, natural grasslands occupy an 
area of 0.187 million ha which are deterio- 
rating due to over-grazing, predominance 
of unproductive grass specie's, lack of 
fertilization and poor management prac- 
tices. The grasslands are in active growth 
only for 4-5 months during the rainy 
season in a year. Introduction of ecologi- 
cally suitable grass species like Kazungula 
grass following proper planting method and 
spacing would be helpful in promoting the 
production andquality of forage from a 

grassland. Practically none of the grass- 
lands of the state is fertilized in any form 
except that animals add some dung and . 

urine while grazing. Nitrogen plays a key 
role in improving the production and 
quality of herbage in natural grassland. 
Keeping in view the aforesaid facts, the 
present investigation was initiated. 

MATERIALS AND METHODS 

An experiment was laid out in a natural 
grassland of the University at Jorhat during 
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1995 and 1996 under rainfed condition. 
The soil was sandy loam in texture with pH 
5.2, medium in organic carbon (0.51 %) but 
low in available N (173.46 kgha), available 
P (6.72 kgha) and available K (54.80 kg/ 
ha). The experiment comprising 2 methods 
of introduction (killing vegetation and no 
killing) and 3 spacings (30 x cm 30 cm, 40 
x x 40 cm, 50 cm x 50 cm) were assigned 
to main plots and 4 levels of N (0, 40, 80 
and 120 kg N/ha) were kept in subplots of 
split-plot design with 3 replications. ~ r r ? o n ~  
the various grass species, lmperata 
cylindrica L. Raeusch. and Saccharum 
spontaneum L. were the dominant grass 
species in the experimental site and the 
legume component was practically absent. 
Killing of the existing vegetation was done 
as per treatment by spraying paraquat 
(Gramoxone) @ 17.5 kgha and K @ 16.6 
kglha-was applied at the time of planting in 
1995 only. Nitrogen was applied in the . 
form of urea as per treatment in 2 equal 
halves, at planting or first rain and after the 
first cut. Three rooted slips of Setaria were 
planted per hill on 25 April 1995 in 7-8 cm 
wide and 8-1 0 cm deep holes as per spacing 
treatments and retained up to 8 October 
1996. The total rainfall'received during the 
period of experimentation in 1995 and 1996 

. was 1,342.9 and 1,529.1 mm respectively. 
Mean maximum tempe;atures during 1995 
and 1996 rafiged from 26.8 to 34.2OC and 
25.3 to 35.3OC, respectively, whereas the 
mean minimum temperature in the 
corresponding years ranged from 16.7 to 
26.4OC and 17.0 to 26.g°C. 

The herbage was harvested twice in each 
year. The yield data of both the years are 
reported here as total of all the cuts. All the 

growth parameters were recorded at second 
cut in each year. 

RESULTS AND DISCUSSION 

The average green forage yield in 1995 
was 13.76 tonnesha compared with 23.75 
tonnesha in 1996. The corresponding dry- 
matter yield was 7.49 and 1 1.03 tonnesha. 
The yield levels were lower'in the first year 
than in the second year, irrespective of the 
treatments. The lower green forage and dry- 
matter yields during the year of establish- 
ment (1995) may be attributed to the fact 
that the introduction of Setaria was done at 
the end of April which took sometime for 
establishment and in the meantime some 
part of favourable weather for the growth of 
introduced Setaria grass passed away, and 
as a result it could not contribute as effecti- 
vely as it did during the second year. 
Besides, the variation in total amount and 
distribution of rainfall in both the years 
greatly affected the performance of grasses. 
The difference in the amount of rainfall 
received during both years of crop period 
was 186.2 mm. 

Efect of introduction (killing vs no 
killing) 

The effect of introduction methods of the 
Setaria either by killing or without killing 
of existing vegetation on green forage, dry 
matter and crude protein yields was non- 
significant (Table 1). However, green 
forage yield in the second year and dry- 
matter yield during both years were higher 
in the plots where the existing vegetation 
w.as not killed. This trend was expected, as 
the introduced grass might not be expected 
to contribute significantly towards produc- 
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tion until and unless established properly to 
exhibit its full potential. Prasad and 
Mukherjee (1980), Sood (1981) and Shah 
and Singh (1986) also reported that the con- 
tribution of introduced species was not up 
to significant level in the first year. The 
growth parameters of Setaria, viz. plant 
height, shoots/tussock, survival% and per 
cent proportion as well as available nutrient 
contents in soil were also not affected signi- 
ficantly due to killing or no-killing treat- 
ments except the per cent proportion in 
1996 when the killed plots showed higher 
proportion than no killed plots (Tables 2, 
3). The higher proportion of Setaria in 
killed plots may be due to reduction in 
competition from native vegetation. Sood 
and Kumar (1995) also reported similar 
results. 

Effect of spacing 
~ i f f i r e n t  spacings had no significant 

influence on herbage production except the 
dry-matter yield in 1996 when introduction 
of Setaria at 30 cm x 30 cm spacing resul- 
ted significantly higher yield over 50 cm x 
50 cm spacing but was at par with 40 cm x 
40 cm spacing. On an average, 30 cm x 30 
cm and 40 cm x 40 cm spacings resulted in 
increase to the tune of 5.18 and 4.79% w 

green forage over 50 cm x 50 cm spacing 
respectively. The corresponding increase in 
dry-matter yield was 20.75 and 14.23%. 
The crude protein yield also recorded 
significantly higher at 30 cm x 30 cm 
spacing over the other 2 spacings during 
1996 and of average over 2 years. The 
higher yields at 30 cm x 30 cm and 40 cm 
x 40 cm over 50 cm x 50 cm spacings may 
be attributed to higher biomass production 
of Setaria per unit area in these treatments 
(Table 2). The organic carbon and available 
N, P and K contents in soil were also not 
affected significantly by different spacings. 

Table 1. Green forage, dry-matter and crude protein yields as influenced by method of Kazungula grass 
introduction, spacing and nitrogen level 

Treatment Green forage yield Dry-matter yield Crude protein yield Average 
(tonneslha) (tonnesha) (kglha) net return 

(Rsha) 
1995 1996 Average 1995 1996 Average 1995 1996 Average 

Methods of introduction 
Killing vegetation 13.88 
No killing 13.63 

CD (P= 0.05) . NS 

Spacing (cm x cm) . 
30 x 30 
40 x 40 
50 x 50 

CD (P = 0.05) 

N 
0 

40 
80 

120 
CD (k0.05)  
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Effect of nitrogen 
The green forage and dry-matter yields 

increased significantly with increasing 
levels of N up to 120 kg Nha during both 
the years and average of 2 years except the 
dry-matter yield in 1995 when the effect of 
N was non-significant (Table 1). On an 
average, the per cent increase in gieen 
forage yield due to 40,80 and 120 kg Nha 
over the control was 25.1, 27.4 and 52.2% 
respectively. The corresponding increase in 
dry-matter yield was 13.4, 17.3 and 25.9%. 
Further, the increase in average green 
forage yield due to 40 kg N/ha over the 
control, 80 over 40 and 120 over 80 kg N/ 
ha was 25.1, 10.1 and 10.7% respectively. 
The corresponding increase in dry-matter 
yield was 13.4, 3.4 and 7.4%. Thus, it 
shows that first increment of N resulted in 
higher green as well as dry matter yields 

than that of subsequent increments. 
Significantly taller plants and higher 
number of shoots/tussock and survival 
percentage of introduced Setaria might 
have resulted in significant increase in 
forage yield. The crude protein yield also 
increased significmtly with up to 120 kg N/ 
ha when the 2 years data were averaged. 
This might be owing to increase in crude 
protein content and dry-matter production 
up to this level of N. Dwivedi et al. (1991) 
and Sood and Bhandari (1992). The net 
returns were also recorded highest with 120 
kg Nha. 

Available N, P and K contents in soil 
also increased with increasing levels of N, 
but the &crease was significant only up to 
80 kg N h a  in both the years under study 
(Table 3). Similar increase in residual 
available N, P and K in soil was also 

Table 2. Glowth attributes of Setaria sphacelata as influenced by method of Kazungula grass 
introduction, spacing and level of N 

Treatment Plant height Shoots1 Survival (%) Proportion of 
(cm) tussock Setaria (%) - - 1995 1996 

1995 1996 1995 1996 1995 1996 

Method of introduction 
Killing vegetation 64.6 59.9 4.4 7.9 8 3 . 6 .  68.4 29..3 36.6 
No killing 64.2 58.0 3.7 7.1 78.4 59.9 29.1 30.8 

CD (P=0.05) NS NS NS NS NS NS 'NS 5.5 

Spacing (cm x cm) 
3 0 x 3 0  * 64.4 57.9 4.1 6.9 79.9 
40 x 40 63.8 61.9 3.8 7.5 79.9 
50 x 50 65.1 56.9 4.3 8.2 83.9 

CD (P=0.05) , NS NS NS NS NS 
Level of N (kg/ha) 

0 54.1 50.4 3.0 4.1 78.4 
40 64.3 57.3 3.6 6.6 79.9 
80 63.1 61.2 4.8 9.1 80.5 

120 76.2 66.9 4.9 10.4 85.5 
CD (P=0.05) 7.9 5.2 0.9 1.5 6.3 
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Table 3. Organic caron and available N, P and K in soil as influenced by method of Kazungula grass 
introduction, spacing and level of N 

Treatment Organic carbon Available nutrients. (kglha) 
(%I N P K 

Methods of introduction 
Killing vegetation 0.532 
No killing 0.654 

'CD (P=0.05) NS 

Spacing (cm x cm) 
30 x 30 0.642 
40 x 40 ' 0.560 
50 x 50 0.577 

CD (Pd.05) . NS 

Levels of N (kg/ha) 
0 0.532 

40 0.576 
80 0.572 

1 20 0.691 
. CD (P=0.05) NS 

reported by Hazra and Singh (1994). 
The optimum level of N worked out to 

be 145.66 and 1 10.83 kg Nlha for green 
forage and dry-matter yield respectively. 

Overall, it can be concluded that intro- 
duction of Setaria can be done at a spacing 
of 40 cm x 40 cm in natural grassland 
without killing the existing vegetation and 
with the application of 120 kg Nha or even 
more for higher production,of quality 
herbage. 
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