+ £ (Soils), 2020, 52(3): 618-624

DOI: 10.13758/j.cnki.tr.2020.03.028
T #E, ks, WA, & EDGTARS M R)Z A U E A A 8] 4 SEARAE. 3, 2020, 52(3): 618-624.

~

BEXTEARELEEYERENT B FIFME"

~ 1 , 1 o 1* ~ o 2
I A&, R, BE¥E, ERR
lﬁ“

(1 AR RAE N IVE T2 B, Bat 2100955 2 13 Sl ] 54 e Ji (] 2 T S0 2 (O [ R B g L HERIEFE BT, At 210008)

M

e

 OE: WKL RGUREE, I OHGR RS TIRE e A ) B AU SRRk, SRS I 3R A 4
RS A AR AT AT . G55SR TIPS IX B T AR AR ) AR Y RN 0.75 ~ 46.85 g/m®, HI{H 8.04 g/m®. SR Pl v FEAR 12
Yo RAEEARIEAT T 23 A0, 8 300 2L 9 B U SR AR AT, R DX RIS X PG R AR B ) 330 Bt X, ARG DX )
PLFRFEE X P AN ARy 1) M FAP-SH Y X3, e T2 v (1428 5 R ORI 4 (Y4 3R WA H 0% A 4 [ R i v S s i) AR 5, RIVIT
T X PO 300 A 0 [ SR A7 B 5 R 7 S R RE ML ZE S A R RIS . vl L, A2 ENE B AR A L RIS i 2 % e Ak
A,

KBER: KR AEEE; SRAEREE; EHE T, T B

RESES: S151.9 XHERARRAD: A

Study on Spatial Characteristics of Biological Nitrogen Fixation of Rice Paddy Soils in

Yixing City

WANG Xin', YAO Yao!, XU Mengjie'", ZHUANG Shunyao®

(1 College of Public Administration, Nanjing Agricultural University, Nanjing 210095, China; 2 State Key Laboratory of Soil
and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: The spatial characteristics of biological nitrogen fixation (BNF) of rice paddy soils in Yixing city was studied using
the acetylene reduction method and geostatistics method. Soil samples were collected systemically with a grid of 2 km x 2 km.
Results showed that BNF rate ranged from 0.75 to 46.85 g/m” with an average of 8.04 g/m>. The raw data was logarithmically
transformed to meet a normal distribution and then an optimized Kriging method was employed to describe the spatial distribution
of BNF. BNF showed a belt distribution in the study region. The high value of BNF occurred in the southwest and southeast areas
while the low value in northwest and northeast areas of the study region. The variation coefficient and nugget value showed a
medium spatial variation of the BNF. Generally, BNF of paddy soils was influenced simultaneously by the artificial management
and natural condition.

Key words: Rice paddy soils; Biological nitrogen fixation; Spatial characteristics; Geostatistics; Kriging method
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Fig. 1 Distribution of sampling sites in studied area
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Table 1  General statistics of BNF in paddy soils
S T EE I5oN:1 I/ ME SAIA 1 PR CV(%) i 2 W 2
139 7.48 20.28 0.75 5.82 5.48 73.37 0.996 0.006
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/ME(0.75 g/m) ) 27 5 4i AT, 2Rk iy
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Table 2 General statistics of BNF in paddy soils after logarithmic transformation

FEAEL FHME SN IE] R/ME i %K i CV(%) I 2 ;3

139 1.73 3.01 -0.29

1.76

0.80 46.08 -0.272 —0.509
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Table 3 Semi-variogram function models and related parameters of BNF in paddy soils

PRI He4:1H G HEMH CorC Co/(Co+C)(%) A FE A(m) BE R R 7% RSS
Al 0.444 0.643 3 69.12 24 656 0.632 0.033 9
BRI A 0.024 0.564 0 426 3190 0.528 0.043 5
HEEBAY 0.305 0.612 6 49.92 16 920 0.705 0.028 8
e T AR 0.076 0.564 0 13.48 2598 0.525 0.043 8
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Fig. 2 Spatial trends of BNF of paddy soil
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Table 4 Test results of Kriging interpolation model

(5144 TR 2% ME FRAfEALT- 1R 22 MSE SEIARAER 2 ASE B HRIR2: RMSE  FRifEfbI AR 1% 2% RMSSE
0 0.193 4 ~0.006 2 5.993 3 43670 0.843 4
1 0.334 1 -0.036 2 6.907 5 4.568 2 0.8217
2 0.397 3 -0.034 2 7.005 8 4.628 4 0.828 6
3 0.464 6 ~0.036 3 7.130 4 4.693 2 0.8342
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Fig. 3 Spatial distribution of BNF in paddy soils estimated by ordinary Kriging method
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Table 5 Calculated results of total BNF in paddy soil
B I T PR AT B A (/) B

10mx10m 7409795 5.88 4354.71
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Table 6 General statistics of BNFs in different types of paddy soils
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