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Fig. 1 Geographical location of the research area and the experimental fields
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Tablel Soil physical and chemical properties and integrated quality index of soil fertility in experimental fields
I3 1 4 5 AL Ko gl fbhL Bhki A AREE LS
Experimental field pH SOM TN TK Sand Clay AK AP Joit i 48 AL
number Ng'kg™  Ngkg)  Agkg™) /% /% /(mg-kg™) /(mg-kg™) IFI

S1 5.2 345 2.2 17.7 339 19.9 111.4 2.2 0.673

S2 5.9 34.9 2.1 19.3 32.8 20.7 133.1 3.1 0.708

S3 6.1 34.6 2.1 19.8 28.6 21.2 71.6 2.1 0.586

S4 6.7 28.0 1.7 20.2 28.6 20.9 75.2 4.7 0.513

S5 7.4 35.8 2.2 21.3 29.6 21.3 121.8 44.7 0.768

S6 6.3 43.1 2.5 21.1 29.5 21.2 113.6 4.4 0.706

S7 7.7 19.6 1.4 21.5 42.0 12.9 85.9 15.6 0.430

S8 7.1 39.6 2.7 21.5 39.4 14.5 107.7 12.9 0.711
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Fig. 2 Wheat yield and nitrogen recovery rate relative to nitrogen application rate

2.3 HHREAEANRRNE/NE~EMREN AR
N2 R B IR D fE RO e SR Ak
(K3a) £W, 7EM MR T, HHE L E

ME e i b, ANEFRE ETHBES, W
/WA NRE B 1 5 AE J1 48 BTt 5 B8/
(KE3b) .

http: //pedologica. issas. ac. cn



2 1 RPN SE . HIEIE ) i S A XN RIE R FHRCR 256 R R 491
80 80
g (a) ®)
2 6.0 & 601
2 W 2 !\!\‘/‘\/\_!
% Z
% 4.0 % 40
= =
18 2.0 - 5 204
G —a—N0 —e—NI & —&—Nl ——N2

o —a—N2 —e— N3 0 ——N3

SV IS Qf@o“’ Q,\\\ Q,\‘go

W H A 8%

IFI of experimental fields

0.430 0.513 0.586 0.673 0.706 0.708 0.711 0.768
et R LK

IFI of experimental fields

E3  ASfaE] L EE R F KSR NGE P K IR R

Fig.3 Wheat yield and nitrogen recovery rate relative to soil fertility
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Table 2 Correlation analysis of wheat yield and nitrogen recovery rate with integrated quality index of soil fertility

‘ /N Yield ZUILHI HSNRE

iR - -

. FHOC R B FHOC R B

Fertilizer N rate P
Correlation coefficient Correlation coefficient
NO 0.830 0.011 — —
N1 0.459 0.253 -0.720 0.044
N2 0.495 0.212 -0.557 0.152
N3 0.234 0.578 -0.459 0.253
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Study on Comprehensive Quantitative Relationship of Soil Fertility Quality and
Nitrogen Application Rate with Wheat Nitrogen Use Efficiency

LU Xiaosong'” YU Dongsheng'?" XU Zhichao'? HUANG Jingjing"? ZHOU Congcong’> SUN Bo'

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China)

(2 University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract Both soil fertility and fertilizer N application rate (NA) have important influences on yield
and fertilizer N use efficiency (NRE) of wheat. However, it is still unclear about quantitative relationship
and relative contribution of their comprehensive effects to the latters. A field experiment was conducted
in Changshu of the Taihu Basin. It was designed to have plots different in soil fertility and N application
rate for wheat growth, and oriented to explore, how NA and integrated quality index of soil fertility (IFI)
affect yield and NRE of the crop. Besides, their quantitative relationships were fitted with the multivariate
regression method for analysis of relative contribution rate of the comprehensive effect of NA and IFI to
yield and NRE of wheat. Results show that higher NA and IFI helps increase wheat yield, but not NRE of
the crop, and that IFI was higher than NA in the effect, and their relative contribution rate was 1.09:1 to
wheat yield and 1.32 : 1 to NRE. The findings of the study suggest that to improve comprehensive quality of
the soil may achieve the goal of safety for both grain and ecology, while minimizing N application rate. So
to build up soil fertility quality of the farmland is more basic and more important in agricultural production.

Key words Fertilizer N use efficiency; Integrated quality index of soil fertility; Fertilizer N

application rate; Wheat; Taihu Basin
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