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Wmnspiraﬁon represents the water
sombined surface of vegetation and soil
conversion of surface liquid water to the
Wwater vapor. The process in dynamic,

available energy, and limited by the
rgy exchange between the surface and

Mrahspiration  estimation  since it was
ppdced by Bowen (1926). The energy balance
“Bédn recognized as an efficient approach when
$ad In exchange of energy and mass into the
layer. In Brazil and abroad, important
_such as those of Villa-Nova (1973), Angus
mis (1984), Gay (1988), Dugas et al. (1991),
3 8 Loit3o (1998), Prueger el al (1997), , and
al. (1997), have used that approach.

The main objective of this research was
ermination of the energy balance in a mango

RIALS AND METHODS

" Two field experiments were conducted in
the Center for Semiarid Research of the Brazilian
Company of Agricultural and Animal Research —
: Embrapa, located in Petrolina, PE, Brazil (9°s;
; 40°W: 635m), from August to December, 1998, and

fromi August to December, 1999, in a six-year-old
tre¢ mango orchard (Mangifera Indica L)) variety
Tommy Aytkin, grown in a 8 m between rows by 5m
between plant spacement, and drip irrigated on a
1.2 hectare surrounded by banana and other fruit
treos orchards.
' The cultural practices such as fertilization,
weed and plagues control, followed local technical
Mnmendations. The local climate type is BSwh'
&ccording to Koppen classification. A microme-
ogical tower was installed between two mango
trees for attaching the sensors used in the
monitoring of the atmospheric and plant variables.
TWo net radiometers were installed at 1 m above
mango orchard canopy, trees (one on the top of
the canopy and other between rows). The incident
(Rs) and reflected solar radiation (Rr) were
measured with three radiometers (Eppley star
model), installed in the same positions of the net
radiometers. Dry and wet bulb temperatures were

* Corresponding authors: Departmert of Atmospheric
Sciences, Federal University of Paraiba, Av. Aprigic
Veloso, 882 58100-970 Campina Grande. E.mal
bernardo@dca ufpb. br
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measured by copper-constantan thermometers
installed at 0.5 m and 1.5 m above the top of the
mango trees. The plants were irrigated with two drip
lines 1.0 m apart and 10 drippers per plant. The
data were recorded every one second and averaged
every 10 min using a datalogger.

The Bowen ration energy balance can be
obtained by:

1E - R+ G)

1+ 4
where

/3-_’1 _PoCr (.’i’l)@ﬂﬁ% _ [ Kh\AT
IE  Le \KviteloZ \Kv)Ae

is the Bowen ration and H, LE, Rn and G are the
flux densities of sensible heat, latent heat net
radiation, and soil heat, respectively, all in (W.m™);
Po is the atmospheric pressure (kPa), c, is the
specific heat of air at constant pressure (J. kg'. °C’
'), L is the latent heat of vaporization (kJ.kg'), € is
the molecular weights of water (M) to dry air (Ma),
Ky e K¢ are the turbulent exchange coefficient for
sensible heat and water vapor, respectively, AT and
Ae are the above canopy air temperature and vapor
pressure gradients, respectively, and y is the
psychrometric constant. A basic assumption of the
method is the equality of the turbulent exchange
coefficients of K, and K, supported by previous
investigations made under nonadvective conditions.

3. RESULTS AND DISCUSSION

The results discussion were made for five
days representative of the flowering (August 6),
physiological fruits fall (September 18), fruits
maturity (October) first fruits harvest (November 17)
and last fruits harvest (November 22) phenological
phases, all of them obtained in 1998. The daytime
values of the energy balance components (Rn, H,
LE and G) were obtained for the peiiod of time
when Rn 2 00 as suggested by Prueger et al
(1997). These results are presented in Table 1.

According o Table 1, the mango trees
remained lightly warmer than the air during the
analyzed days At the second hall of the production
cycle there was a sensible reduction in the daily
evapotranspiration, probably caused by a reduction
in the transpiration rate in this period. By analyzing
the trees top temperature it was observed, for
several occasions, a change of the sensible heat
flux sign. The soil heat flux (G) was, in general,
around 5% of the available energy (R.). This
reduced percentage of R, used for sail heating was
mainly a result of the big area soil surface projected
tree top (30m’).
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Table 2 ~ Average values (w.m?) of the energy
halance components in 1998 irnango orchard.

Phases Rn LE H G

" Flowering - - - -
Fruits fak 361.2 -279.9 £3.7 176
Fruit formation | 3789 -282.7 -75.0 -20.2
Fruits maturty | 2915 -238 4 479 51
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Table 3 — Average values (w.m?) of the energy
balance components in 1999 mango orchard.

Phases Rn LE H G_ |
Flowering 3237 | -2430 -75.4 -148
Fruits fafl 2009 | -2648 -17.8 83

Fruits formation | 3866 | -297.6 615 275
Fruits maturity | 360.7 | 3023 -26.6 319
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