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Diurnal change of water use eficiency of spring wheat and its physioecological basis. Huang
Zhanbin and Shan L un ( The State Key L aboratory of Soil Ercsion and Dry-farming, Institute
of Soil and Water Conservation, Academia Sinica and the Ministry of Water Resources,
Yangling 712100) . -Chin. J. Appl. Ecol. ,1997,8(3) :263 269.

Using aratio of photosynthetic rate (Pn) and transiration rate (Tr) to express water use effi-
diency (WUE) , the WUE of two varieties of ring wheat and its physoeologica afecting
factors under different water treatments are analyzed . It isfound that the WU E of both vari-
etiesis higher in the morning, with apeak at 8 10 am than in the aternoon. The change of
WUE s determined by non-symmetry and contrary characteristicsof Pn and Tr,i.e. ,Pnis
higher in the morning than in the aternoon, but Tr ison the contrary. The Pn and Tr values
are dl lower under water-stress condition, but the WU E of different varietiesis not the same.
The resultsindicate that sme physologica factors, such asled water potentid () and stom-
ata resgance (Rs) , and some ecological factors, such as reative air humidity (RH) , solar ra-
diation (Q) and canopy temperature ( Tc) , are sgnificantly corrdated with WUE, athough
both phydologica and ecologica factors have different efectsonit. 40 % of RH isanimportant
threshold vadue to WU E change.

Key words Soring wheat , Water use eficiency, Diurnd change, Physoecologica factors,
Correlative andyss.
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Fig. 1 Diurnd change of Pn and Tr of gpring wheat under different water treatment.
Hongmangmai , 8139(2) Dingxi 8139(2) . The same below.
1 Tr Pn
Table 1 Change range of Tr and Pn of spring wheat under different water treatment

( ) Tr gH,0-cm™ 2 s} Pn(mgCO,-dm™ 2 h™ Y
Variety (type) Treat ment Range Tr W % Range Pn W %
A (D) 2.13 8.43 6.30 -54.0 3.23 22.86 19.53 -25.4
() 3.26 16.96 13.70 6.23 32.41 26.18
B (D) 2.93 9.10 6.27 -23.2 2.64 20.05 17.38 -18.7
() 3.08 11.29 8.21 5.91 27.29 21.39
A. ( ) Hongmangmai (Dryland) B. 8139(2) ( ) Dingxi 8139(2) (Irrigation-dryland) . The same
below.
; ,Pn H.O, ; (D) 2
,Tr . Pn Tr WUE ,
Pn Tr 4.30 15.29 mgCO,- g ' H,0,
: WUE 10. 92 mgCO;- g” *H,0,
() 22.1%, 8139(2)
3.2 WUE 2.50 18.82 mgCO,- g 'H,0,
2 ; WUE 16.32 mgCO;- g *H,0, ()
! ! 25.2 %. ,
WUE (8 00 10 00) WUE .
; WUE
) ' 3.3

4.80 17.84 mgCO.- g 'H,0,
14.00 13.04 mgCO,- g *



266

KRB E WUE(mgCO: » 71 » Hz0)

WHE  Time(h)

(WUE)

Fig. 2 Diurnd change of WUE of sring wheat under dif-
ferent water trestment.
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Fig.3 Diurnd change of leaf water potentid () under

different water treatment.

2
Table 2 Correative coefficient among physio-ecaogical factors of spring wheat under different water treatments
( ) WUE Tr
Variety (type) Treatment RH T1 Rs RH Wy Tc Q
A (D) 0.7512 - 0.6228 - 0.8671" " - 0.6877 0.9164 " 0.8748" " 0.8680 "~
() 0.6363 - 0.2381 0.1461 -0.7106" 0.8121° 0.7896 0.8791°
B (D) 0.6264 - 0.4231 -0.6210 - 0.5378 0.8195* 0.8480  0.7712°
() 0.7500° - 0.413 -0.6635 - 0.8279 " 0.8055  0.8055  0.8272" "
Totd (n=28) 0.6788 " " - 0.4057 " - 0.3770 " - 0.3851 " 0.4667 "~ 0.3242 0.6925 " "
( ) Pn Tc
Variety (type) Treat ment Rs Tc Q T1 Ts Ta
A (D) -0.7813° 0.5968 0.7395 " 0.7847 " 0.9062 ° 0.4832
() - 0.7820- 0.4873 0.4520 0.7383" " 0.9383" " 0.6618
B (D) -0.9207" " -0.3391 0.3815 0.7606 " 0.9757 " " 0.6972
() 0.1322 - 0.3766 0.5263 0.8884" " 0.9611" " 0.4793
Totd (n=28) 0.5061 0.2240 0.4647 " - - -
7. Number of sanplesin correlative andydsis seven.
(T} Pn Tr -1.09 MPa, ()
(481 3 2 Py ; 8139(2) - 1.45 MPa,
) . () 10 % ,
() , 8139 (2) W w
P, , -1.13 MPa , ()
-1.18 MPa; (D) , 2 Wy (14 00) ,
Wy , , (D) Tr Pn
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Fig.5 Diurnd change of Tc and Ts under different water
treatment.
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