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EFFECT OF RATE AND FREQUENCY OF NITROGEN APPLICATION ON
DRY MATTER YIELD AND NITROGEN CONTENT OF PARA GRASS
(BRACHIARIA MUTICA)

P. A. CHADHOKAR*

ABSTRACT

The response of para grass fo nitrogen applied after each harvest (every six
weeks) or after alternate harvests (every 12 weeks) at 200, 400, 600 and 800 kg
ha1 yr1 was measured in terms of dry matter yield, protein content and efficiency of
nitrogen utilization. The experiment was conducted over a three year period in the
Markham Valley of Papua New Guinea.

Dry matter yield and nitrogen content increased with level of nitrogen applied,
however response was less at higher rates of nitrogen. While yield of dry matter per
kilogram of nitrogen applied decreased with increasing nitrogen rates, the percentage
of nitrogen recovered increased.

Frequency of nitrogen application had rno effect on total dry matter yield but
more frequent application resulted in slightly higher protein content of the grass and
also considerably reduced the variation in dry matter production in sequential.
harvests.

INTRODUCTION

Para grass (Brachiaria mutica (Forsk) Stapf) is extensively used for grazing
and fodder in most humid tropical and subtropical areas of the world. Its ability to
withstand excessive moisture in prolonged floods and waterlogging under high rain-
tall conditions and its easy establishment from vegetative cuitings makes it an import-
ant pasture species in these areas {Whyte et al. 1959). Little information is available
on its production and management but available information indicates quite high
animal production from para grass (Wang and Cheng 1961, Michielin ef al. 1968,
Roberts 1970).

Under very wet soil conditions growth of legumes with para grass is often not
satisfactory and hence fertilizer nitrogen has been widely used for intensive animal
production (Vincente-Chandler 1966, Roberts 1970). The importance of frequent
nitrogen application has also been stressed {Caro Costas et al. 1960, Wang and Cheng
1961, Escobar et al. 1967) due to heavy losses of nitrogen under these conditions
(Vincente-Chandler et ¢l. 1959).

Para grass is commonly grown in Papua New Guinea on lowlands under high
rainfall conditions but there is no information on rates and frequency of nitrogen
application required to maximize returns from para grass pastures. Results on yield
of dry matter, protein content, and efficiency of nitrogen utilization as affecied by
rates and frequency of nitrogen applied are presented in this paper.

METHODS AND MATERIALS

The experiment was conducted over three years at Bubia, about 15 km from
5 Lae. The soils are deep, fertile, heavy loams. Average annual rainfall is about 2800
| mm. The experiment was conducted in a split plot randomized block design with five
| replicates.

#*Present address: Tropical Pasture Specialist, Sri Lanka/L.D.A., Dairy Development Project,
Getambe, Peradeniya, Sri Lanka.
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Para grass was established in May 1972 with cuttings planted at 25 X 25 cm
spacing. A basal dressing of phosphorus, potash and sulphur at 50, 50 and 20 kg ha!
respectively was applied before planting and again at the beginning of the third
season. Nitrogen as urea (46% N) at 200, 400, 600 and 800 kg ha* yr* (in main
plots) was applied in split doses either at each harvest or at alternate harvests (sub
plots). Nitrogen was hand broadcast after harvesting and cleaning the plots. The first
application of nitrogen was made in September 1972.

Dry matter yield was estimated by cutting four quadrats (50 X 50 ¢m) from
each plot at 15 cm height. The samples were dried at 80°C for 48 hours and pooled
samples over the replicates were analyzed for nitrogen content. In the three years of
the experiment harvests were taken each year at six weekly intervals. There was a
non-experimental period of about one month at the end of the first and second grow-
ing seasons. Efficiency of nitrogen utilization was calculated in terms of yield of dry
matter (kg) per kilogram nitrogen applied and percentage recovery of nitrogen in the
dry matter yield. Yield of dry matter per kilogram of nitrogen applied was calculated
by subtracting control plot yields from fertilized plot yields and dividing this figure by
the amount of nitrogen applied. A similar method was used to estimate the percentage
nitrogen recovery.

RESULTS

Growing conditions

A uniform stand of para grass was obtained before treatments were imposed.
Growth in the first year was very vigorous but in the second year was poor and
stunted. Growth improved in the third year with the dressing of phosphorus, potash
and sulphur but only for the first few harvests. The rainfall over the 42 weeks growing
period was 3094, 2753 and 2319 mm during the first, second and third year respec-
tively.

Dry matter yield

The average total dry matter yield over the three year period and the yields in
individual years increased with increase in applied nitrogen except in the second year
when yields were low (Table 1).

. Total dry matter yield was not influenced by frequency of nitrogen application
(Table 1) but in two out of the three years, yields at individual harvests showed
great variation when nitrogen was not applied after every harvest (Figures 1 and 2).

TABLE 1

Effect of nitrogen application on dry matier yield and its nitrogen content In para grass

Treatment Dry matter yield {tonnes ha-!) Nitrogen Content %
Nitrogen (kg ha?) Year1 Year2 Year3 Mean Year1 Year2 Year3 Mean
{a) Rates
0 143a 93a 103a 113 1.15 1.13 095 1.08
200 196t 11.6ab 165b 159 1.16 1.42 1.08 1.22
400 253¢ 13.0b 197c¢ 193 1.25 1.82 1.51 1.53
600 31.2d 11.8ab 22.6d 21.9 1.40 246 1.38 191
800 359e 131b 253d 247 1.56 2,71 2.07 2.03
(b) Frequency
at each 252a 11.5a 189a 185a 1.35 1.96 1.67 1.66
harvest
at alternate 253a 120a 18%9a 187a 1.33 1.82 1.58 1.58
harvests

Figures not followed by the same letter differ at P < 0.05
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FIGURE 2

Percentage increase in yield in first and second harvest after application of nitrogen applied after
alternate harvests, (O—year 1; A—year 2; [_}—year 3)

Nitrogen content

Mean nitrogen content increased substantially with increase in nitrogen applied.
A small increase in nitrogen content was noted with more frequent application of
nitrogen (Table 1).
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Efficiency of nitrogen utilization

Dry matter per kilogram of nitrogen applied decreased with increasing levels of
nitrogen except in the first year when it showed a small increase (Table 2). Frequency
of nitrogen application showed no effect.

Percentage recovery of nitrogen in the dry matter increased with increasing
nitrogen rates (Table 2) but the increase was highest when nitrogen level was raised
from the 200 to 400 kg ha— level. Frequency of nitrogen application had little effect
and more frequent application gave a slightly higher recovery of nitrogen.

TABLE 2

Efficiency of nitrogen utilization as affected by rate and frequency of application to para grass

Treatment Dry matter (kg) per kilogram Nitrogen recovery %
of nitrogen applied
Nifrogen (kg ha-?) Year1 Year? Year3 Mean Year1 Year2 Year3 Mean

(@) Rates
200

264 11.7 20.8 230 27.2 26.2 377 30.3
400 274 9.3 235 20.1 37.3 34.0 46.0 384
600 28.1 4.2 20.5 17.6 45.4 31.5 48.8 41.9
800 26.9 4.8 18.7 16.8 48.3 31.6 48.3 4427
(b) Frequency
at each 28.1 7.3 234 19.6 384 321 47,7 394
harvest
at alternate 26.3 7.7 23.4 19.1 40.6 29.5 42.6 37.6
harvests

DISCUSSION

Except in the second year, an almost linear increase in dry matter yield of para
grass was obtained. An even greater response could be expected if the harvesting
interval was increased to more than six weeks as shown by Caro Costas et al. 1960.
Although dry matter yields are increased with delayed harvesting intervals feeding
value is greatly reduced, especially the nitrogen content (Vincente-Chandler et al.
1959, Miller and Nobbs 1976).

The lower response in the second year in the present trial was probably due to a
deficiency of other nutrients. This was confirmed in the third year when again a higher
response to nitrogen was obtained following application of phosphorus, potash and
sulphur. Evidence from extra plots of the same stand suggested that sulphur was the
limiting factor (unpublished daia). This indicates the necessity of balancing other
plant nutrients if the maximum benefits from the applied nitrogen are to be obtained.

In the present trial efficiency of nitrogen utilization was comparatively low. This
is probably due to the high initial fertility of the soil and possibly to losses due to
leaching. Recovery of nitrogen, however, showed an increasing trend with increasing
nitrogen rates. Caro-Costas et al. (1960) reported a decrease in both these attributes,
but Miller and Nobbs (1976) reported a small increase of 3 to 18 per cent in nitrogen
recovery with nitrogen rates increasing from 100 to 800 kg ha-t.

Although frequency of nitrogen application had no significant effect on total dry
matter yield, application at each harvest resulted in less harvest to harvest variation
in yield of dry matter and protein content than when nitrogen was applied at alternate
harvests. The effect of applied nitrogen appeared to be very short lived as a very small
residual effect was obtained at the second harvest following its application. Similar
results were obtained elsewhere when nitrogen was applied to para grass at alternate
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harvests under lower rainfall (1500 mm) conditions (Chadhokar and Charles, unpub-
lished data). Vincente-Chandler et al. (1964) in Puerto Rico recommended $ix
annual applications immediately after harvesting the grass. However, cost of applica-
tion should be weighed against the gains in constancy of dry matter production.
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