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Table 1 The experimental design of the irigation level
Growth stage
Treatment - (8D - (82) . Harves date
symbol Seedling~ tillering Tillering~ maturity Moisture content (YYYY- MM DD)
(Jun. 12~ Jul. 2) (Ju. 23~ Oct. 23
W1 W1 Saturated moisture 200F0723
0%
w2 w2 70% of the saturated moisture
40%
w3 w3 40% of the saturated moisture
WiwW1 W1 W1 Saturated moisture 200+ 16 23
0%
w2w2 w2 w2 70% of the saturated moigure
40%
W3W3 w3 w3 40% of the saturated moisture
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Fig. 1 Daily mean relative humidity RH and temperature 7' during the growing period
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W1, W2, and W3 represent 100%, 0%, and 40% of saturated moisture, respectively
2
Fig. 2 Dry matter accumulation of upland rice as affected by water regime
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Fig. 3 Water use efficiency ( WUE, above ground dry matter based WUE and total
dry matter based WUE') of upland rice as affeded by water regime
2 ( :2000 7 23 )
Table 2 Carbon isotope discrimination ( CID ) values in various plant paits at the tillering stage (Sampling date: 200F OF 23)
(%)
Catbon isotope discrimination
Treatment
Stem Root Recently fully expanded leaves The neved leaves
W1 2.6 19.3 2.0 20.3
w2 19.8 18.4 19.1 19.5
w3 9.1 17.4 18.0 17.9
av. 19.8 18.4 19.0 19.2
* ok * Ok * ok EE
Significance
LSD(0.05
LSD( o5 0.2 0.18 0.2 0.61
ok p=0.01 #* marks significant at p= 0. 01 of probability
ap , CID w1l W3 2.4
, CID w1l W3
15 7 13
2, 3 e 1.5 2.0 ,
[16] CID
2
CID )
CID WIW 1
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3 12001 10 23 )
Table 3 Cabon sotope dscrimination ( CID) values in varbus plant parts at the maturing stage (Sampling date: 200F 16 23)
(%)
Carbon isotope discrimination
Treatment
Stem Root Flag leaves Grain
WIw1 20. 1 19.5 19.7 19.3
W2w2 19.1 182 19.4 18. 1
W3w3 17.9 17.0 18.5
av. 19.0 18.2 19.2 18.7
Significance
ISD(O.OS)
LSD(g.0 0.15 0.28 0.5l 0.23
wE p=0.01 #* marks significant at p= 0. 0l of probahility
W2W2(  W3W3 )
1.3 , CID WIiw1 2.4
W2W2 0.3 1.2 CID s
; , anbp
13
2 C 2
13C
13
; ( ) C
c WUE ~ CID
abp
[17] 4
CID CID WUE ( WUE-
CID , WUE- ) : ,
CID C CID WUE- ( WUE-
(00)) ) (95
[3]
(Ci/ Cy) ,
25 34 Iy
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g o - 33 b leaves
g2 2 24 F s e '
-~ 5 1) e
zs B F 8w 1
23 8 oe B X - O B 5e & R
o § 4 23 | -5 5 H Thi 1
e A = ' = § 2 31 b De f”erecemy
2 e 2 @ < ully
< ne = 2 oe expanded
22 ! . ! 30 . L L leaves
718 19 20 21 7o’ o1 2002
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4 -

Fig. 4 Water use efficiency measured over the period from seedling to tillering and carbon isotope disaimination

value measured at the tillering stage
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Fig. 5 Water use efficiency measured over the period from
seedling to maturity and carbon isotope discrimination

value measured at the maturing stage
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WATER USE EFFICIENCY OF UPLAND RICE AND CARBON ISOTOPE DISCRIMINA TION

Abstract

Zhao Bingzi

Motohiko Kondo

Zhang Jiabao
( State Experimental Stationfor Agro-Ecolagy, Chinese Academy ¢ Sciences, Fengqiu, Henan 453300, China)
(State Key Laboratory o Soil and Sustainable Agriculture (Instisute of Soil Saence, Chinese Academy ¢ Sciences), Narying 210008, China)

Morihiro Maeda  Yasuo Ozaki
(National Agricultural Research Center, Tsukuba

305 8666, Japan)

A pa experment was conducted in a glasshouse to clarify and quantify the effect of soil water regimes on dry

matter produdion, wateruse efficiency ( WUE) , and carbon isotope disamiation ( CID) of different plant parts of upland rice

( Oryza sativa 1..) measured at the tillering and maturing stages, and to understand the relationship baween WUE and CID.

Three water regimes were imposed: saturated condition ( W1), 70% of saturation moisture (W2), 40% of saturation moisture

(W3). Results of the experiment showed that biomass accumulation deareased by 45% at the tillering stage, and by 16% ~

19% at the maturing stage wih soil water regime changing from W1 to W2, and by 73% and by 55% ~ 57% with soil water
regime fran W1 to W3. On the other hand, above ground dry matter based WUE ( WUE4) and total dry matter based WUE
(WUEy;) increased with rising water stress by 0. 07~ 0.28 g kg™ ! at the tillering stage, and by 0. 07~ 0.45 g ke ' at the mar
turing stage. The values of CID of the plant varied from 17.0 to 20. 6 with significant differences among plant parts, which can

be lined in an order of root < recently fully expanded leaves < newest leaves < stem a the tillering stage, and an order of

grain < root < stem < flag leaves at the maturing stage. The CID values of all the analyzed plant parts significantly decreased

with rising water stress. A consistent negative relationship between the CID values of leaves and WUE, (and WUE}) was ol

served.
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Carbon isotope discrimination; Relationship; Soil water regimes; Upland rice; Water-use efficiency



