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Abstract : Water dressis a frequent and critical limit to wheat ( Triticum aestivum L.) production in the North China
Aain. It has been shown that photosyrthetic active radiation ( PAR) has close relaion to crop production , and water sress
dfects the biosynthetic procedure remerkably. However , its mechaniamis gill not clear. An experiment was conducted a
Yucheng ecologicd dation in Shandong Province to invedigae the interception and converdon dficiencies of PAR in the
canopy from heading to meturity stages, and water use dficiency (WUE) of winter wheat a different il noigture leves.

The rdaionship between il noigure level and PAR verticd digribution in wheat canopy , and its irfluences on grain
yiedd, PAR use dficiency and WUE were evduated. Different supplementa irrigation anounts from 0 to 180 mm and
timings from jointing to grain filling Sages were desgned to attain various il noigure leves, which resulted in different
wheat populaions and canopy dructures. These il noigure levels showed subgartid influenceson PAR interception and
di gributions in canopy from head ng to meturity sages, and subsequent PAR and weter use dficiencies. No great difference
(lessthan 15.7 %) in PARintercepted by the wheat canopies wasfound between these il noigture treatments during this
period. While great differencesin PAR intercepted by the top layer of the caropy (60780 cm) (100.7 %) and in PAR
oonverson ficiency (63.7 %) were found between these treatments (Table 4 and Fig.4) . This result was mainly caused
by the changes in the vertical digributions of led area index (Fig.3) and in lef photosynthes's cgpahility caused by the
different il noigure levels. Maintaining about 50 % PAR rate intercepted by the top canopy layer (60~80 cm) from
head ng to grainfilling gagesis very inportant for obtaining high grain yiedd and PAR use dficiency for winter wheat. With
il noidure inproving, the PAR use dficiency during the late gromth dages and grain yidd were increased , but WUE
decreased prior to the grain yield and PAR use dficiency (Fig.5) , which indicated that inmproving WUE was essertid to
increas ng other natura resources use dficiency in wheat groning seaon in the North China Hain. In current conditions
with well initid il noigure, two supplementd irrigationswith 60 mm at jointing and booti ng $ages could obtain high grain
yiedd and WUE, and additiona supplementa irrigations would not increase grain yield greatly but decrease WUE of winter
whest .
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Tablel Irrigation treatments o the experiment (mm)
Treatment (day/ nonth) T, T, T3 T4
Joirting stage (26/3) 60 60 60
Aag gage (12/4) 60 60
Filling gage (9/5) 60
Tota amount of irrigation 0 60 120 180

Note: Numbersin brackets derote the date of irrigetion gpplication .

2
Table2  Rainfall digribution and amount during
the winter wheat growing season
Date (year/ nonth)  Rairfdl (nmm) |[Date (year/ nonth) Rairfdl (mm)
2001/ 10 28.8 2002/ 03 5.1
2001/ 11 4.2 2002/ 04 2.7
2001/ 12 17 2002/ 05 55.8
2002/ 01 2.9 Totdl amourt 131.2
2002/ 02 0
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Fig.1  Changes in soil moisure in 0- 100 cm layer in the winter wheat ssason (2001~2002)
(Error bars indicate the gandard error ,i.e.S. E.)
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Fig.-3  Vertical digributions o LAI in canopy after heading sage
in different treatments ( Averaged measurements on 20 April
and 7 May)

(Error barsindicate the gandard error ,i.e. SE.)
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3 PAR
Table3  Changes in penetration loss and capture rate d PAR in wheat canopy under different treatments

Penetration loss rate( %) Interception rate( %)

Treatment - 22 0Bh- M 05-23 Average( %) - 22 K- M 05-23 Ava@( %)
T 11.8 14.00 25. 67 17.15 + 7.5a 84.7 82.4 70.6 79.2 £+ 7.6 b
T, 8.29 11.14 17.91 12.45 + 4.9ab 88.5 85.9 78.5 84.3 + 5.2ab
T3 3.40 7.27 11. 46 7.38 £ 7.4b 93.7 90.0 85.6 89.8 + 4.1a
Ts 4.55 6.57 7.98 6.37 + 6.4Db 9.6 9.7 88.9 9.7 + 1.9a

2002 4 2 5 4 5 23 ( ), 0.05

Notes:Data were measured on April 22, May 4 and May 23, repectively in 2002. Vaueswithin a column followed by a different letter are Sgnificantly different
a the 0. 05 probahility level.

4 PAR (2002-05-04)
Table4 Daily amounts o PAR interception, reflex and penetration loss in wheat canopy under different treatments (2002-05-04)
PAR capture
Treatment PAR reflex (mol-m~2d} Tota PAR capture PAR penetration
(mol-m™2.d°1 60- 80 cm 40- 60 cm 0- 40 cm (mol-m*2.d" %) loss (mol-m"2.d° 1)
Ty 2.89 9.80 10. 27 16. 20 36. 27 7.44
T 2.33 13.89 12.54 12.37 38.80 5.47
Ts 1.80 19. 36 13.58 9.03 41.98 2.82
Ty 1.75 20.09 13.12 8.38 41.59 3.26
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Fig.- 4 PAR interception ,digribution in canopy ,conversion Fig. 5. . G'a'ln yield, vater use dficiency a}nd radlat|aj
- L use dficiency in the late growth sages o winter wheat in
eficiency and dry matter accumulation in the )
later growth sages o winter wheat in the different treatments the different treatments
Eror bars indicate the < demor i e. SE. Error bars indicate the gandard error ,i.e. SE.
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