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ABSTRACT
Seven phosphorus rates in the nutrient solution were studied in a
greenhouse experiment for Brachiaria brizantha (Hochst) Stapf.
Plants had 54 days of growth and 49 days of regrowth. Significant
responses in forage yield, tiller number and root dry weight were
found. Plant tops were divided into four parts and phosphorus
concentration in each one significantly changed with phosphorus
rates. Sampling of the young leaf blades and analyzing for
phosphorus is proposed for diagnostic purposes. A critical
phosphorus concentration of 1.2 g kg-1 is suggested as the critical
level in the young leaf blades.
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INTRODUCTION
About 40 million hectares of Brazilian pastures is covered by species
of the genus Brachiaria. More than 85% of this area is occupied by
Brachiaria decumbens and Brachiaria brizantha (Valle & Milles,
1994). The cultivar Marandu of Brachiaria brizantha was released
by EMBRAPA (Nunes et al., 1985) and it has been preferred by the
farmers in recent years.
Phosphorus is one of the most limiting soil factors for pasture
establishment in Central Brazil (Werner, 1994) as well as in most
tropical areas.
The response of several grasses to phosphorus supply is already
known. Also, the basic information related to the phosphorus nutrition
status is available for species like Panicum maximum (Meirelles et
al., 1988) and Brachiaria decumbens (Monteiro et al., 1995). For
Brachiaria brizantha and particularly for the Marandu cultivar there
is a need of such information.
The objective of this research was to evaluate the response of this
cultivar to phosphorus supply, and identify the plant part to be
sampled and the respective critical level of phosphorus for diagnostic
purposes.
MATERIALS AND METHODS
An experiment was carried out in a greenhouse. Plastic pots
containing ground quartz were used. Seeds were germinated in
washed sand and transplanted to the pots. Five plants were grown in
each pot.
The nutrient solution proposed by Sarruge (1975) was used. It was
modified for phosphorus to supply the seven rates of 0; 0.2; 1; 5;
10; 20 and 40 mg L-1 of this nutrient. The experiment was set in
randomized complete block design, with four replications.
Plants were first harvested 54 days after starting the use of nutrient
solution and harvested again after 49 days of regrowth. Tiller number
was determined before each harvest. Plant tops were separated into:
a) young shoots (YS)- non - expanded leaves; b) young leaf blades
(YLB)- blades of the two newly expanded leaves; c) old leaf blades
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(OLB)- blades of the other expanded leaves, and d) culms + sheaths
(CS) of the expanded leaves. Roots were separated from the substrate
after the second harvest. All the plant material was dried in a forced
air oven at 65ºC until constant weight. Phosphorus concentration
was determined colorimetrically in each part sampled using the
nitric acid-perchloric acid digestion method according to Sarruge
and Haag (1974).
RESULTS AND DISCUSSION
Phosphorus promoted significant increases in forage yield and tiller
number in each harvest and in the root dry weight (Figures 1 and 2).
Maximum forage yield occurred at 39 and 33 mg L-1 of phosphorus
in the solution at the first and second harvest, respectively. For root
dry weight this maximum was obtained at 33 mg L-1 of phosphorus.
These three phosphorus rates are somewhat higher than those (33;
31 and 30, respectively) found by Monteiro et al. (1995) for
Brachiaria decumbens. Tiller number did not change up to 1 mg L-1
of phosphorus, but had the highest value at 40 mg L-1 in the first
harvest and at 20 or 40 mg L-1 in the second harvest .
Phosphorus concentrations in each sampled part of the grass changed
significantly with phosphorus rates in the nutrient solution. The
highest correlation coefficients between phosphorus concentration
and forage yield were found when the young plant tissues (YS and
YLB) were sampled. Taking into consideration that YLB would be
easy to sample, the use of this plant part is suggested for diagnostic
purposes. A proposed critical phosphorus concentration (equated to
90% of maximum yield) in this plant tissue is 1.2 g kg-1 . This value
is lower than those proposed by Meirelles et al. (1988) for Panicum
maximum (1.6 to 1.9 g kg-1), by Monteiro et al. (1995) for Brachiaria
decumbens (1.5 g kg-1) and by Corrêa (1991) for Brachiaria brizantha
(1.6 to 1.7 g kg-1).
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Figure 1
Effect of phosphorus rates on plant top (first and second harvest) and root dry matter of Brachiaria brizantha.

Figure 2
Tiller number of Brachiaria brizantha in response to phosphorus rates, at the two harvests.
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