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Comparison of organic fertilizer nitrogen use efficiency calculated
by several typical methods
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Abstract: [ Objectives ] Many methods are used for the calculation of nitrogen efficiency. The precision and
stability of the results may impact the outcome of nitrogen nutrient management. We compared and discussed the
precision and availability of the mostly used calculation methods from the subtraction and meaning of the
parameters in the formula. [ Methods ] The study was based on 2 years of long-term experiment under winter
wheat-summer maize cropping system, in which the organic fertilizer nitrogen treatments were composed of N 0,
120, 240, 360, 600 kg/hm’. Subtraction method, accumulation method, ratio method, nitrogen balance method and
the international general nitrogen use efficiency (NUE) method were used to calculate the nitrogen utilization
efficiencies of organic fertilizer. The variation of the results of the five methods with fertilizer application years
and rates were compared. [ Results ] The value calculated by subtraction method and accumulation method was
relatively low, because the crops in blank control might be able to absorb nitrogen from the fertilization treatment
through latent diffusion. The value had no significant difference between subtraction method and accumulation

method. The results calculated by the ratio method and the international general nitrogen use efficiency
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method were very close. If the latent diffusion of N to blank control could be prevented, the results would be
closer. The nitrogen balance method considered the effect of fertilization on soil nitrogen pool, so the value
calculated by NUE method should be the closest to the actual value. Balance mehod was better than the
international general NUE method, and NUE method was better than ratio method. [ Conclusions ] The variation
of soil nitrogen pool influences the accuracy of ratio method. In the long-term experiment, the soil nitrogen pool is
relatively stable, so the efficiency of organic nitrogen fertilizer calculated by the ratio method, the nitrogen
utilization rate method and the nitrogen balance method are close with each other. Under condition of gradual
increase or decrease of nitrogen pool in the long-term fertilization, the nitrogen use efficiency calculated by the
nitrogen balance method is the most reasonable.

Key words: organic fertilizer; experimental years; nitrogen use efficiency; accumulation method; ratio method;

balance method; subtraction method
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Table 1 Above-ground nitrogen absorption of crops under different organic nitrogen inputs during 2010-2017

F AL FH 5 (kg/hm?)
. . 2010 2011 2012 2013 2014 2015 2016 2017
Organic N input

0 145.8+23.5 1333+42 133.7+243 968+99 111.6+179 1033+7.2 1323+5.1 119.5+23.9
120 269.4+323 2363+8.1 271.8+16.8 2164+31.4 252.7+21.6 198.5+20.7 2433+22.7 241.9+8.5
240 3409+ 159 313.6+5.1 317.8+15.6 289.6+29.1 320.0+18.6 262.4+204 346.0+32.7 311.5+11.7
360 368.2+13.6 381.0+£39 370.6+30.0 320.8+38.8 366.8+43.5 309.1+39.5 4224+251 323.84+9.9
600 382.0+12.8 3822+8.5 3909+157 353.6+£29.9 408.5+4.6 314.1+37.8 4202+54.1 347.5+41.0
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Table 2 The 8-year mean N recovey rates calculated by different methods

AHEMEHE (kg/hm?) HHLE E=9)[17S SR IERES HEMHRE ELF S S 7S
Organic N input Subtraction method ~Accumulation method Ratio method NUE method Balance method

120 50.0+53¢ 51.1+5.1¢ 67.6+3.5b 80.1+0.3a 88.7+3.5a

240 39.6+1.8d 394+09d 526+14c¢ 57.1+1.5b 71.7+32a

360 328+29¢ 328+29¢ 43.1+£25b 457+26b 56.1+39a

600 20.7+15¢ 199+14c¢ 285+ 1.4b 29.6+1.4b 404+13a

¥ (Note ) : SNUE—Subtraction method; ANUE—Accumulation method; RNUE—Ratio of nitrogen use efficiency; NUE—Nitrogen use
efficiency; BNUE—Balance of nitrogen use efficiency. [RIfT5E G A R/ING FRER R AR R HAE LSRR 22 5738 5% BEKFE Values
followed by different lowercase letters in the same row indicate the significant level of 5% in the calculation results of different methods.
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Fig. 1 Variation of typical nitrogen recovery rates with years under different levels of organic fertilizer N

[ (Note) : NUE—Nitrogen use efficiency.]
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Table 3 Variation coefficients of nitrogen recovery rate

in 8 years
AHLE A WHLE B HE A A
Organic N input  Subtract. Accum. Ratio Balance
(kg/hm?) method method method method
method

120 10.6 10.0 5.2 3.9 0.4

240 4.5 23 2.7 45 2.6

360 8.8 8.8 5.8 7.0 5.7

600 7.2 7.0 49 3.2 4.7

i# (Note) : NUE—Nitrogen use efficiency.
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