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N Tracer-based Analysis of Water and Nitrogen Management
Differences in Uptake and Partitioning of N Applied at
Different Growth Stages in Transplanted Rice
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Abstract; In order to further investigate the uptake of fertilizer-N at different growth stages and in the
partitioning of accumulated N in transplanted rice, field experiments were combined with micro-area test,
and the traditional flooding irrigation was used as control, three N rates (85 kg/hm’, 110 kg/hm” and
135 kg/hm’) were set and three "’ N-labelled fertilizer application treatments were conducted in rice with
different fertilizer-N recovery efficiencies. The fertilizer-N recovery efficiency of total fertilizer was
measured, and the fertilizer-N recovery efficiencies of basal, tillering and panicle fertilizations were
analyzed by applying 15N-labelled urea as basal, tillering or panicle fertilizer, and comparative study of
the two kinds of irrigation fertilizer at different nitrogen utilization rates. The result showed that compared
with the traditional flooding irrigation, rice irrigation control model significantly increased dry matter
accumulation, nitrogen accumulation and yield of rice, had the “water-saving and high-yield” role.
About 16.49% ~ 22.23% of different nitrogen amounts of total nitrogen accumulation in rice under
nitrogen fertilizer, the difference between different irrigation methods was not significant; the difference
between different irrigation methods was not significant; different nitrogen levels control irrigation rice
total fertilizer-N recovery efficiency was 31. 82% ~36.29% , the fertilizer-N recovery efficiency of basal
fertilizer was 10.91% ~15.36% , the fertilizer-N recovery efficiency of tillering fertilizer was 34. 84% ~
36.90% , the fertilizer-N recovery efficiency of pancile fertilizer was 55.78% ~ 63.85% . The rice
control irrigation mode in addition to fertilizer-N recovery efficiency of basal fertilizer in rice were lower,
total , tillering and panicle fertilizer-N recovery efficiency was better than those of the traditional flooding

irrigation. The correlation analysis showed that fertilizer-N recovery efficiency of total fertilizer had a
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significant positive correlation with fertilizer-N recovery efficiency of tillering fertilizer and panicle

fertilizer, which provided a reference for further improving the utilization rate of fertilizer nitrogen under

controlled irrigation.

Key words: rice; water-saving irrigation; N uptake; fertilizer-N recovery efficiency; isotope tracer

technology
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CN2M3 106 47 82" FN2M3 106 47 82"
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Fig.2 Dynamic trends of dry matter accumulation and grain yield under different treatments
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Tab.2 Percentage of basal —°N in aboveground parts at

maturity under different water and nitrogen managements

when only basal fertilizer-N was N — labelled urea %

MW i/ (kgohm 7?) nf EgS Tl
85 0.26" 0.47° 2. 12"

2 1 VEE 110 0.42° 0.83" 2.44*
135 0. 49° 1.00° 2.32°
85 0.27°¢ 0.50° 1.49¢

T K E I 110 0.69" 1.17" 3.33"
135 0.97° 1.74° 4.57°
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Fig.5 Tillering—"N accumulation, tillering fertilizer-N recovery efficiency and percentage of tillering —"° N under
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Tab.3 Percentage of tillering —"°N in aboveground parts at
maturity under different water and nitrogen managements

when only tillering fertilizer — N was “N — labelled urea %

MW iU/ (kgohm ?) nf ESS Tk
85 0.41° 0.73" 3. 34"

42 1 R 110 0.45° 0.93" 2.75"
135 0.41° 0.96° 2.09¢
85 0. 26" 0. 54° 1. 69°¢

5 7K VE 110 0.43" 0.79" 2.27°
135 0. 48" 0.93" 2.49°
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Fig.6 Panicle ="°N accumulation, panicle fertilizer — N recovery efficiency and percentage of panicle —"°N under

N — labelled urea

different treatments when only panicle fertilizer was



5 6 1)

LA AR PN R ER ST K HEE R KR X A () B0 A Y S S 315

(P <0.05) , A [] it %8 7K F- T A5 A 42 1l 8 8k Ak 2L 7K
R AL -"N BB 5.77% ~7.40% 43 4
TEKTE I H 1, 12.72% ~ 19. 50% 43 i £ K i 2 01
B rh,73.84% ~81. 51% 73 A3 AE R , 6 A 47 il T 10
BRKRS R EWEIE-"N AR a8 &5 Th5%
HEKHEBE (P <0.05) ¢
®4 NEEHEAN-RERBAABABERE
HE-"NRRELSSAENIENESLL
Tab.4 Percentage of panicle —*N in aboveground parts at
maturity under different water and nitrogen managements

when only panicle fertilizer — N was N — labelled urea %
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Tab.5 Correlation coeffient of fertilizer-N efficiency and
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