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Effects of Elevated NHs on the Photosynthetic Physiol ogical
Characteristics in Winter Wheat Leaf with Various N level s
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Abstract : The experiment was carried out in Open Top Chamber (OTCs). The main aim of this study was to
investigate the response of various photosynthes s parameters,e. g. ,net photosynthetic rate ( P.) ,stomatal
conductance(Gs) ,chlorophyll content ,chlorophyll fluorescence characteristics( R/ Fn F./ F) and soluble
sugar content in two wheat cultivar typesto elevated N Hs concentration. The results showed that : The val-
ue of R/ Fm had no sgnificant changein treatments. In the High NHs +Low N treatment ,the valuesof Pn,
F/ Fo and soluble sugar were higher than those both of High NHs + High N and Low NHs +Low N treat-
ments(especially in the late growth stage) . The value of Gs was al so according above regularity only in ni-
trogen inefficiency crop ,and the difference of different treatments was significant ( P <0. 05) . In the High
N Hs + High N treatment ,the value of P, was all sgnificantly( P<0.05) lower than thosein the Low NHs
+ High N treatment at every growth stage. However ,it appeared at filling stage for chlorophyll content and
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beforefilling stage for soluble sugar content. But the difference of photosynthes s parameters between crop
types was no obvious. All these results suggest that increased atmospheric N Hs can enhance the status of
nitrogen nutrition of winter wheat growinginlow N medium ,but the result of being more significantly pos
itive effect on low nitrogen efficiency cultivar still need further study.

Key words:winter wheat ;elevated atmospheric N Hs ;photosynthetic characteristics;soluble sugar
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1 NHs 2

Table 1 Hfect of increased NHs on P, for two wheat varieties with various N supplies

P/ @Umol - m-2. s 1)

N H3
NHs Level of N Cultivar

concentration supplies type Booting Flowering Alling
HN 14.37c 6.91g 4.79g

High nitrogen LN 14.13c 6.45h 5. 86f
High ammonia HN 22.10a 16.90a 12.70a
Low nitrogen LN 19.87b 15.10b 12.30b

HN 20.53ab 7.82f 7.50d

High nitrogen LN 22.00a 11.14e 7.37d

Low ammonia HN 11.90d 14.37c 6.31e
Low nitrogen LN 11.03d 13.48d 9.53c

0.05 HN. 'LN. ;

Note: The different lettersin same columns indicated sgnificant difference among treatments at 5% wthin the same growth stage; HN.
High N efficiency cultivar ;L N.Low N efficiency cultivar ; The same as follow tables.
2 NHs 2
Table2 The Gsof two wheat varieties with various N supplies and different N Hs concentration

G (mol - m-2. s 1)

NHs
N H3 Level of N Cultivar

concentration supplies type Booting Flowering Flling

HN 0.20bc 0.07e 0.07c

High nitrogen LN 0.23b 0.04g 0.04d

High ammonia HN 0. 20bc 0. 06f 0.06¢

Low nitrogen LN 0.37a 0.20a 0.12a

HN 0.20bc 0. 06f 0.06¢c

High nitrogen LN 0.12d 0.11d 0.06¢c

Low ammonia HN 0.17c 0.17c 0.09b

Low nitrogen LN 0.23b 0.19b 0.07c

3 NHs 2
Table 3 Hfect of increased N Hs on chlorophyll content for two wheat varieties with various N supplies
NHs Chlorophyll content/ (mg- g~ 1)
N Hs Level of N Cultivar

concentration supplies type Jointing Booting Flowering Filling
HN 2.46b 7.66bc 8.44a 6.58d
High nitrogen LN 2.82a 7.41c 8.40a 6. 90cd
High ammonia HN 1.86c 8.3% 6.93b 7.62b
Low nitrogen LN 2.09c 7.02d 7.16b 7.72b
HN 3.11a 7.79hc 8.41a 7.18c
High nitrogen LN 3.09a 7.97b 8.47a 8.23a
Low ammonia HN 1.33d 6.27e 6.35¢ 7.10c

Low nitrogen LN 1.48d 6.21e 6.24c 7.73b
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Table 4 Hfect of increased NHz on R/ Fm , R/ Fo for wheat leaves with various N supplies
NHs PS R/ Fm PS R/ Fo
NHs Level of N Cultivar
concentration spplies type Jointing Booting Flowering Filling Jointing Booting Flowering Filling
HN 0.82a 0.8a 0.84a 0. 79abc 4.72ab 4.07c 4.93bc 3.81b
. High nitrogen LN 0.83a 0.7% 0.83a 0.78hc 4. 74ab 3.83d 4.55d 3.51c
amHn'%zia HN 0.82a 0.8la 0.84a 0. 8ahc 4.48d 4.41a 5. 09ab 3.89b
Low nitrogen LN 0.83a 0.82a 0.84a 0. 79abc 4.68bc 4.35ab 5. 19ab 3. 66bc
HN 0.83a 0.81a 0.82a 0.8lab 4.74ab 4.41a 5.26a 4.24a
High nitrogen LN 0.83a 0.79% 0.83a 0.82a 4.87a 3.85d 4.95bc 4.47a
a,#%a HN 0.8la 0.8la 0.8la 0. 78hc 4.37d 4.24hc 4.49d 3. 66hc
Low nitrogen LN 0.82a 0.8a 0.83a 0.77c 4.53cd 4.2hc 4.72cd 3.57c
5 NHs 2
Table 5 Hfect of increased N Hs on soluble sugar content for two wheat varieties with various N supplies
N Hs Soluble sugar content/ %
N Hs Level of N Cultivar
concentration supplies type Booting Flowering Early filling L ater filling
HN 3.70c 4.43c 7.01d 3.41c
High nitrogen LN 3.75¢ 4.07d 10.10b 4.34b
High ammonia HN 3.42d 3.75e 9.25¢ 3.50¢
Low nitrogen LN 3.35d 3.38f 9.14c 6.24a
HN 4.56a 5.11b 6. 45¢e 2.16e
High nitrogen LN 4.26b 5.3% 12.33a 3.30c
Low ammonia HN 2.35¢ 3.7le 5.19g 2.39d
Low nitrogen LN 3.47d 2.53g 5. 46f 2.37d
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