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physiology and phenology of rice grown in 
basins, but only a few works (Arf et aI., 2000; 
2002; 2003) have been conducted on rice irri­
gated by sprinkler method. Studies are needed, 
in particular, on the crop yield response to the 
amount of water applied and to the irrigation 
interval. The experiments 
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ture in the 0-0040 m layer decreased below the 
field capacity value determined in the field. 

Crop evapotranspiration (ETc) during the 
growing season was calculated using the data 
provided by the "Diviner 2000" and according 
to the soil water balance equation: 

ET = P - (R+U) ± 11 W 

where: 
ET loss of water from the soil by evapora­

tion and from the crop by transpiration; 
P irrigation plus effective rainfall (USDA, 

1967); 
R surface runoff; 
U water that percolates downward from 

the root zone or, in this experiments, 
from the deepest layer monitored by the 
probe; 

11 W = rate of moisture variation in the 0-1.00 
m layer. 

In the 4-year experiments soil moisture content 
did not vary below the 0.70 m depth as a conse­
quence of the absence of percolation, which was 
therefore considered absent. On the other hand, as 
result of the flat soil surface and of the low irri­
gation intensity also R component was assumed to 
be negligible. m 
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Figure 4. Variation in soil wa­
ter content for different lay­
ers of the treatment VS, from 
stem elongation to physio­
logical maturity in the 2002. 
(S: sowing; E: emergence; L: 
stem elongation; SP: heading; 
M: physiological maturity). 1--O-O.l0m --O.10-0.20m --O.20-0.30m . _. ··O.30-0AOm --OAO-l.00m .. irr. • rainfall >5 mm I 
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Table 1. Bio-morphological parameters for the compared treatments. 

Treatments Sowing - Sowing - Total height Yield (13% grain 1000 Kernel Rice head 
Heading maturity plant moisture content) Weight yield 

days days cm t ha-1 g % 

VI 96.5 a 141.5 b 78.2 a 7.23 b 24.0 b 67.7 ab 
V2 94.5 b 139.5 c 77.3 a 7.64 ab 24.6 ab 68.2 ab 
V3 93.5 b 139.0 T3m26.2 718.57 Tm (Ke2 0 Td 6 486.173.4 Tc 8.6156 0 0 8.6 490.05 673.39 Tm (ab )Tj -161(moiTd 6 486.1747 Tm (b )T )Tj 0.02426.2 718 )Tj
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Figure 8. Reference evapo-
5 transpiration (ETo) and rain­

fall trend recorded from (S) 

1·6 10·6 19·6 28·6 7·7 16·7 25·7 3·8 12·8 21·8 30·8 8·9 17·9 26-9 5-10 14·10 23-10 

to (M) in 2004. (S: sowing; E: 
emergence; L: stem elonga­
tion; SP: heading; M: physio­
logical maturity). 1_ rainfall -- ETa 

temperature during ripening was close to 10 ac. 
Minimum air relative humidity was on aver­

age 34 %, ranging between 14 % and 78 %. 
Figure 8 shows as varied daily reference 

evapotranspiration (ETa) values calculated by 
the Penman-Monteith equation and daily rain­
fall. The highest daily ETa values (7.8 mm) were 
recorded in July, while the lowest values (less 
than 2 mm) at the end of the growing season in 
correspondence of rainy or cloudy days. Most of 
the values were between 5 and 6.5 mm. The cu­
mulated ETa from sowing to maturity was 715 
mm. 

Precipitations fell mainly at emergence (18 
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Figure 11. Soil water content 
variation in the layer 0-0.40 
m. rainfall and irrigation tim­
ing for (S) to (M) in 2004. (S: 
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Table 3. Crop coefficients (kcev=ETc/Epan) values obtained on rice crop during three years research (2004-2005-2006) 
where ETc and Epan are, respectively, Crop maximum Evapotranspiration and class "A" pan evaporation. 

Year Emergence-end of tillering End of tillering-heading Heading-maturing Total growing period 

2004 0,75 0,89 0,82 0,82 b 
2005 0,74 0,99 0,87 0,85 a 
2006 0,85 0,87 0,76 0,83 b 
Mean 0,78 b 0,92 a 0,81 b 0,83 

Each value correspond to the average over 4-replication. Means followed by the same letter are not significantly different at P :s; 0.01. 

dicated the absence of significant differences in 
Kc values between individual years. On the con­
trary, Kc values were significantly different 
among the crop stages. Therefore, the averaged 
long term Kc value for each crop stage was con­
sidered. 

Figure 15 reports the significant relationship 
(r = 0.98**; n = 448) between the Class A 'pan' 
evaporation (Epan) and the daily reference 
evapotranspiration (ETo) estimated by Pen­
man-Monteith method. 

Data from field experiments located in S. Lu­
cia during the period 2002-2006 were used to 
analyze Class A 'pan' evaporation and ETo. The 
line was forced through the origin and the slope 
was equal to 0.846. With a few exceptions, evap­
oration and ETo values higher than 9 mm rep­
resented the sum of several consecutive days. 

Table 3 shows Kcev values. Kcev differences 
were significant among years, but the long term 
mean was considered because differences were 
on average small and lower than the precision 
of the probe used to determine soil water 
content. 

4. Conclusions 

From the present experiments conducted on a 
representative rice area of Central Sardinia the 
following conclusions can be drawn: 
- The sprinkler irrigation method clearly may 

lead to agronomic and environmental bene­
fits, but also to economical advantages as im­
portant decreases i0 Td (the j 0.0465  0.0497 T61ollowin18 )Tj 
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