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Coupling Effects of Water and Nitrogen on Photosynthetic
Characteristics and Kernel Yield of Wheat
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Abstract The wheat cultivar Changhan 58 was used to investigate coupling effects of water and nitro-
gen on photosynthetic characteristics of flag leaf and grain yield through systematic experiments under
pot conditions. The results indicate that the photosynthetic characteristics including relative chloro-
phyll content (SPAD value), photosynthetic net rate (P,), conductance (G,) ,transpiration rate (T,)
and grain yield increased with increasing nitrogen amount application under two water treatments, ni-
trogen affect the grain yield is mainly through the influences of flag leaf photosynthetic rate, spike
numbers and kernels of per spike of winter wheat, Under the nitrogen 0 (0 g » kg™') and normal ni-
trogen level (0.2 g+ kg™ !) treatments, moderate water stress (soil water content was 50% —60% of
the field capacity) enhanced the flag leaf photosynthetic rate and grain yield compared to the full irri-
gation treatment (soil water content was 70 % —80% of the field capacity), while the opposite conclu-
sions was obtained under high nitrogen treatment (0.4 g « kg~ '). The results indicat that moderate

water and nitrogen coupling can improve the wheat flag leaf photosynthetic capacity and grain yield
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formation, mainly for the increase of kernel mass.
Key words Wheat; Coupling effects of water and nitrogen; Flag leaf; Photosynthetic characteristics;
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Fig.1  Changes of relative chlorophyll SPAD value of flag leaf in wheat
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Fig. 2 Changes of photosynthetic net rate of flag leaf in wheat
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Fig.3 Changes of transpiration rate of flag leaf in wheat
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Fig. 4 Changes of stomatal conductance of flag leaf in wheat
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Fig.5 Changes of intercellular CO, mole fraction of flag leaf in wheat
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Fig. 6 Coupling effects of water and nitrogen on kernel mass in wheat
1
Table 1 Coupling effects of water and nitrogen on yield components of wheat
/ /g
Treatment No. of spike Kernels of per spike 1 000-grain mass Grain yield
NO w1 12.00 ¢ 25.17 ¢ 37.75d 19.88 d
w2 12.00 ¢ 24.38 ¢ 39.34d 19.50 d
N1 W1 18.33 b 46.60 b 42.95 ¢ 35.00 ¢
w2 17.25 b 46.38 b 45.83 b 37.48 b
N2 Wi 23.67 a 53.83 a 47.77 a 41.45 a
w2 20,67 a 52.27 a 44.51 be 40.54 a
(P<C0.05),
Note: Different lowercase letter means significant difference (P<Z0.05).
G, ,
3 :
SPAD N SANER T.

SPAD.P,.T, ,



6 e 30 .
’ b b b
SPAD.P,.T, G, . )
° H
b b
b ’ 70 % b
’ o
33 % [14-16]
y Reference ( ) :
[1] LI Tingliang( ), XIE Yinghe( ), HONG Jian-
ping( ), et al. Effects of Nitrogen Application Rate

, SPAD

) o
’ ’
P, ,
o ’
[17]
)
o ’
P, )
’
[18]
o ’
’
’
5
)
’ ’ ’
’
[19]
o ’
)
’ ’ ’
5
’ ’
[11]
o

(2]

(3]

[4]

[6]

[7]

(8]

on Photosynthetic Characteristics, Yield, and Nitrogen Uti-
lization in Rainfed Winter Wheat in Southern Shanxi []].
Acta Agronomica Sinica ( ),2013,39(4):704-711
(in Chinese with English abstract).
DUAN Wenxue( ), YU Zhenwen( ). SHI Yu
( ),et al. Effects of Nitrogen Application Depth on
Water Consumption Characteristics and Dry Matter Accu-
mulation and Distribution in Rainfed Wheat [J]. Acta Agri-
nomica Sinica( ),2013,39(4):657-664(in Chinese
with English abstract).
WANG Xiaoyan ( ), ZHANG Yongli( ), YU
Zhenwen( ). Effect of Water-nitrogen Interactionon
Grain Protein Quality, Nitrogen Use Efficiency and Water
Use Efficiency of Jimai 20 [J]. Journal of Triticeae Crops
( ), 2010,30(2):318-325(in Chinese with
English abstract).
LU Jinyin( ), LI Chenglong( ) ZHANG Jun-
lin( ), et al. Effect of Drought on Different Geno-
types of Spring Wheat in Carbon Assimilation Distribution
[J]. Agricultural Research in the Arid Areas(
).2005,23(6) :84-87(in Chinese).

ZHAI Bingnian( ), LI Shengxiu( ). Effect of
water and nitrogen cooperation on winter wheat yield and
quality [ J]. Plant Nutrition and Fertilizer Science(

), 2003,9(1):26-32(in Chinese with English

abstract).
HUANG Mingli ( ). DENG Xiping ( ). BAI
Dengzhong( ). Progress on Compensative Effects of

Nitrogen and Phosphorus on Physiological Processes and
Yield Formation of Wheat in Dryland [J]. Journal of Trit-
iceae Crops( ),2002,22(4) :74-78(in Chinese
with English abstract).

XU Xuan( ). ZHOU Rui( ), GU Yanfang(

). Effects of water and nitrogen interaction on main
photosynthetic characteristics of wheat [ J]. Journal of
Henan University( ),2010,40(1):53-57 (in
Chinese with English abstract).

XU Ying( ) » WANG Linlin( ) .CHEN Wei(
) set al. Effects of Different Nitrogen Levels on Grain-fill-
ing Characteristics and Yield of Two Dryland Wheat Culti-

vars for Superior and Inferior Grain [ J]. Journal of Triticeae



o« 40 o

24

9]

(10]

[11]

[12]

[13]

Crops( ), 2013,33(3):489-494 (in Chinese
with English abstract).
LOU Chenghou( ) s WANG Xuechen ( ). The
Physiological Bases of Crop Yield Formation(
) [M]. Beijing: China Agriculture Press,
2001:52-63(in Chinese).
YU Xianfeng( ), GUO Tianwen(

Renzhi(

). ZHANG
)set al. Effects of Water and Nitrogen on
Gas Exchange and Chlorophyll Fluorescence Parameters of
Spring Wheat [J]. Acta Agriculturae Boreali-occidentalis
Sinica( ),2008,17(3):117-123 (in Chinese
with English abstract).

GUO Tiancai( ), FENG Wei( ), ZHAO Hui-
jie( ) et al. Effects of water and nitrogen applica-
tion on photosynthetic characteristics and yield of water
wheat in the late growing and developing period [J]. Acta
Botanica Boreali-occidentalia Sinica( ),2003,
23(9):1512-1517(in Chinese with English abstract).
FENG Zhaozhong ( )» WANG Xiaoke ( )
DUAN Xiaonan( ) ,et al. Effects of nitrogen fertili-
zation on diurmall changes of flag leaf photosynthetic rate
in spring wheat [ J]. Ecology( ),2003,22(4)
90-92(in Chinese with English abstract).
LU Jinyin( ) SHAN Lun( )-GAO Junfeng
( ),et al. Effects of drought on grain filling stage of
wheat flag leaf photosynthetic physiological characteristics

[J]. Agricultural Research in the Arid Areas(

[14]

[16]

[17]

[18]

[19]

),2003,21(2) :77-81(in Chinese).
CAO Shuging ( ), ZHAO Yonggiang ( )
WEN Jiali( ), et al. The relationship of photosyn-
thesis of high-yield wheat with the grain filling process
[J]. Scientia Agricultura Sinica ( ), 2000,
33(6):19-25(in Chinese).
Cruz-Aguado ] A,Rod S R, Ortega E,et al . Partitioning
and conversion of 14C-photoassimilates in developing
grains of wheat plants grown under field conditions in Cu-
ba[ J]. Field Crops Research,2001,69(3):191-199.
Ehdaie B A,Madore G, Waines M. Genotypic variation for
stem reserves and mobilization in wheat[ J]. Crop Science,
2006,46(5):2093-2103.
Lu C, Wang Y. Study on evaluation regularities and ab-
sorption characteristics of sulfur during coal combustion
[J7. Journal of Coal Science &. Engineering, 1999, 4. 80~
87.
ZHANG Qiuying( ), LIU Na( ) . JIN Jian(
), et al. Relationgship between Starch, Protein Accu-

mulation and Substrate Supply during Grain Filling in
Spring Wheat [J]. Journal of Triticeae Crops(

), 2000, 20 (1) 55-58 (in Chinese with English ab-
stract).
LI Weimin( ). ZHOU Lingyun( ). Water and
fertilization on the physiological and ecological effects of
wheat [J]. Chinese Journal of Soil Science ( )

2004,35(3) :271-274(in Chinese).



