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Abstract ; In order to explore the effect of nitrogen levels on barley photosynthetic performance and nitrogen fer-
tilizer utilization efficiency,and to study the mechanism of efficient formation of barley nitrogen ,two varieties of Meng-
pi 3 and Kenpi 7 were used as test materials ,with 0,90,180,270 kg/ha pure nitrogen and four nitrogen fertilizer treat-
ments were used to analyze the differences and correlations of photosynthetic performance ,nitrogen accumulation and
translocation after anthesis,and nitrogen fertilizer utilization efficiency of different nitrogen efficiency barley leaves at

different nitrogen application levels. The results showed that with the increase of nitrogen application rate ,the accumu-
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lation rates of Chl, Pn,Gs,Tr, Fo, Fm, Fv/Fm, qP and post-anthesis nitrogen of the two varieties of barley in-
creased first and then decreased. The trend of lowering height reached the peak when the nitrogen application
rate was 180 kg/ha, and the nitrogen transport rate of leaves and stems and its contribution rate to grain, nitro-
gen production efficiency and nitrogen fertilizer physiological efficiency decreased first and then increased. The
trend was that the agronomic efficiency of nitrogen fertilizer and the partial productivity of nitrogen fertilizer
were decreasing. Compared with the varieties, Chl,Pn,Gs, Tr,Fo,Fm, Fv/Fm, qP,the contribution rate of leaf
and stem nitrogen transport to grain, NAG,PFP and yield of Mengpi 3 were higher than those of Kenpi 7. On
the Kenpi 7, and the difference mostly reached a significant level. The rate of nitrogen accumulation after flow-
ering and its contribution to grain were all higher than that of Mengpi 3 and most of them were significantly dif-
ferent. There was no significant difference in nitrogen transport rate, NGPE and NPE between leaves and
stems. Correlation analysis showed that there was a significant positive correlation between yield and various
photosynthetic performance indicators. The nitrogen accumulation rate after anthesis and its contribution rate to
grain were positively correlated with various photosynthetic performance indexes. Except for the negative nitrogen-
transport rate of leaf and the negative correlation between Fv/Fm,the nitrogen transport rate of leaves and stems and
other items. The photosynthesis performance index showed a significant negative correlation ;the contribution rate of
leaf nitrogen transport to grain was significantly negatively correlated with Gs and Fo,and the others were negatively
correlated. The contribution rate of stem nitrogen transport to grain was Chl, Pn,Fv/Fmand qP were positively corre-
lated , and negatively correlated with Gs,Tr,Fo and Fm. NGPE was negatively correlated with Fv/Fm ,and negatively
correlated with Chl, Pn and gP, and other photosynthetic performance indicators. There was a significant negative
correlation ; NAE was positively correlated with Chl,Gs,Fv/Fm, and negatively correlated with other photosynthetic
performance indicators ; PFP was positively correlated with Fv/Fm and negatively correlated with other photosynthet-
ic performance indicators ; NPE and Chl, Pn,Fv/Fm showed a significant negative correlation and was significantly
negatively correlated with other photosynthetic performance indicators. After comprehensive analysis, it was conclu-
ded that the appropriate amount of nitrogen fertilizer application would help barley growth and production ,but exces-
sive nitrogen application would play a role in inhibition. Mengpi 3 had a strong responsiveness to nitrogen fertilizer
and strong photosynthetic performance. The transferred nitrogen had a high contribution rate to the grain and the ni-
trogen fertilizer utilization efficiency was relatively high.

Key words: Spring barley ; Photosynthetic performance ; Nitrogen accumulation ; Nitrogen use efficiency ; Relat-
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Tab.1 Tillage soil condition

Ay FHLUR/ (g/ke) B/ (mg/kg) R/ (mg/kg) B/ (mg/kg)
Year Organic matter Alkaline nitrogen Effective phosphorus Quick-acting potassium
2017 17.52 45.20 28.32 128.52

2018 17.16 47.52 29.17 134.05
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Fig.2 Differences of fluorescence parameters in barley flowering stage under different nitrogen levels
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Different lowercase letters indicates a difference of 0.05 significant levels. The same as Fig.2 - 5.
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Fig.1 Differences of chlorophyll content,Pn,Gs and Tr in barley flowering stage under different nitrogen levels
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Fig.3 Differences of nitrogen accumulation and translocation rate of barley and

its contribution to grain yield under different nitrogen levels
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Fig.4 Differences of barley nitrogen use efficiency under different nitrogen levels
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Fig.5 Differences of barley yield under different

nitrogen application rates
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Tab.2 Correlation analysis of photosynthetic characteristics in barley leaves and
nitrogen accumulation, translocation and yield
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. K . Leaf nitrogen Stem nitrogen Contribution rate Contribution rate :
Project accumulation rate of nitrogen ) ) Yield
. ) transport rate transport rate of leaf nitrogen of stem nitrogen
rate after anthesis ~ accumulation to . .
. . transport to grain transport to grain
grain after anthesis
Chl 0.1318 0.097 6 -0.648 8™ -0.8033™ -0.296 0 0.109 4 0.797 3™
Pn 0.210 8 0.201 1 -0.6574™ -0.8189™ -0.389 5 0.002 7 0.854 8™
Gs 0.5009" 0.5197" -0.901 1™ -0.9229™ -0.6550" -0.348 4 0.8544™
Tr 0.3415 0.2935 -0.7818" -0.898 4™ -0.4756 -0.089 8 0.856 5™
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Fm 0.3194 0.3091 -0.778 8™ -0.904 5™ -0.488 4 -0.107 1 0.868 9™
Fv/Fm 0.016 2 0.0113 -0.564 6" -0.744 8™ -0.2119 0.1923 0.7414™
qP 0.214 8 0.1954 -0.698 7" -0.8636™ -0.3909 0.015 4 0.8409™

Wt ™ FORHEHETE P <0.05 FlP<0.01 B3, #£3FH,
Note: *
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Tab.3 Correlation analysis between photosynthetic

performance of barley leaves and nitrogen use efficiency

ERE|

Project NGPE NAE PFP NPE
Chl -0.6578" 0.0011 -0.1461 -0.6829"
Pn -0.6075" -0.0062 -0.1495 -0.6713"
Gs -0.8922" 0.0475 -0.2630 -0.8593™
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Fv/Fm -0.567 3 0.044 8 0.0859 -0.6189"
qP -0.6539" -0.0427 -0.2084 -0.7162"
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and ™" means significant correlation at 0.05 and 0.01 levels. The same as Tab. 3.
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