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Comparison of Water Use Efficiency of Paddy Rice (Oryza sativa L.) among Locations and Interannual
Variation in Humid Areas II. Comparison among three locations and two cultivars in Shimane Prefecture :
Fumihiko ADACHI, Tohru KOBATA, Masayuki ARIMOTO and Tadashi IMAKI (Faculty of Life and Environmental
Science, Shimane University, Matsue 690, Japan)

Abstract : Water Use Efficiency (WUE) is a very important concept to indicate the relationships between crop
production and water use. However there are few reports of WUE of rice in humid regions. Our objectives were
to compare the WUE among three different locations and cultivars of paddy rice (Oryza sativa L.). Field
experiments were conducted at three locations, Matsue (in 1991, °92), Izumo (’91) each less than 20m above sea
level, and Akana (’91) at 444m in eastern region of Shimane Prefecture using the two rice cultivars, Nipponbare
and Koshihikari. WUE was calculated from estimated canopy transpiration (T)! and crop top dry matter. The
relationship between the top dry matter and accumulated T was well fitted by a linear regression for each location
and cultivar. The WUE at Akana was slightly higher than those at the other locations. It was considered that
the lower saturation deficit in the mountainous location caused the high WUE, because the differences among
the WUE decreased by correction of the saturation deficit. The WUE values of two cultivars were 4.0g kg=! (cv.
Nipponbare) and 4.6g kg=' (cv. Koshihikari), respectively. There were no between-year differences in WUE at
Matsue. We concluded that WUE of rice is almost constant for a given cultivar under humid conditions with
similar meteorological profiles, although correction for the saturation deficit is required when there is a large
difference in humidity between cultivated regions and years.

Key Words : Humidity, Rice, Saturation deficit, Transpiration, Varietal difference, Water use efficiency.
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Table 1. Design of fertilizer application (gm™2) to two cultivers.
Location cv. Koshihikari cv. Nipponbare
(Year) B T PF  HD B T PF  HD
Matsue N 4 3 2 2 4 3 4 3
(1991) P,O; 12 — — — 12 — — —
K,O 12 — — - 12 — — —
Matsue N 4 3 3 3
K,O 13 — — —
Izumo N 3.5 — 2.5 — 3.5 1.5 3 2
(1991) P.Os 7 — — — 7 — — —
K.,O 3.5 3 — — 3.5 1.5 3 2
Akana N 6 1.5 2.2 2.2 6 1.5 2.2 2.2
(1991) P,Os 9 — — — 9 — — -
K.O 7 1.8 2.6 2.6 7 1.8 2.6 2.6

B, basal dressing ; T, topdressing at tillering stage ; PF, at panicle formation stage ; HD, at

heading stage.
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Fig. 1. Relationships between top dry matter (Wt) and (1) accumulated transpiration (3T), (2)

ST divided by saturation deficit (SD) at three locations during 1991 rice growing season. Open
and closed symbols indicate cv. Nipponbare and cv. Koshihikari, respectively. The three
locations were Matsue (O, @), Izumo (&, A) and Akana (0, ). Means * standard errors

are presented. Standard errors less than 50g m~? in Wt are omitted for clarity.
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Fig. 2. Relationship between WUE and SD at
three locations in 1991. See Figure 1 for
symbols.

(cv. Nipponbare: O, 2, ) WUE=11.941—1.
245SD r2=0.996
(cv. Koshihikari: @, a, ) WUE=16.223—1.
820SD r?=0.918

2000 -
/Q
1500 = g O
//Q
5 et
E /4
=0 1000 |- ;@
= \ Y4
e
500 |- ;
ﬁ ():Y=1.383X r=0.984*
@ Y—1.496X r—0.965%"
0 1 1 1 ]
0 300 600 900 1200

Cumulative intercepted radiation (MJ m ?)

Fig. 4. Relationship between Wt and cumula-
tive intercepted short wave radiation by the
crop canopy in 1991. The slope of the regres-
sion line between both variables show
radiation-use efficiency (RUE). See Figure 3
for symbols.
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Fig. 3. Varietal differences of WUE including
three locations. Open and closed circles indi-
cate the values of cv. Nipponbare and those
of cv. Koshihikari, respectively. See Figure 1
for symbols. ***Statistically significant at 0.
19 level.
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Fig. 5. Between-year differences in WUE of cv.
Nipponbare grown at Matsue. Date are those
in 1991 (O) and in 1992 (©). See Figure 1 for
symbols. *Statistically significant at 5%
level.
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Fig. 6. Leaf nitrogen concentration (N%) for
two cultivars (cv.Nipponbare :&4, cv. Koshi-
hikari : B) at three locations. The experiment
in 1992 was conducted using cv. Nipponbare
at only Matsue. The N9 value in 1992 was
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