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Profile Distribution of Soluble Organic Nitrogen and Its Components in Different Paddy Soils
YANG Jing', ZHANG Yi', BAO Qingtao', YANG Wenhao'?, ZHOU Biging?, ZHANG Liming'?, XING Shihe' **

(1 College of Resources and Environment, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2 Fujian
Provincial Key Laboratory of Soil Environmental Health and Regulation, Fuzhou 350002, China)

Abstract: In order to reveal the distribution of soluble organic nitrogen (SON) in soil profile, three types of paddy soils (yellow,
grey and yellow podzolic paddy soils) with the same parent material were selected to study the content, composition and main
influencing factors of SON in paddy soil profiles. The results showed that the contents of SON, free amino acid nitrogen (FAA-N),
amide nitrogen (AN-N) and soluble protein nitrogen (SP-N) had significant differences in different paddy soil profiles, and all
were in an order of 0-20 cm > 20-40 cm > 40-60 cm. The contents of SON and its components in different paddy soils were
mainly manifested in the 0-20 cm, in which all was in an order of grey paddy soil > yellow podzolic paddy soil > yellow paddy
soil. The contents of SON, FAA-N, AN-N and SP-N in grey paddy soil were 50.5%, 41.7%, 44.8% and 2.1% higher than those of
yellow podzolic paddy soil, 196.5%, 200.9%, 180.4% and 76.5% higher than those of yellow paddy soil. The contents of FAA-N
and AN-N of the three paddy soils in 0-20 cm accounted for 55.4%—58.7% and 45.5%—48.1% of SON, respectively, while the
contents of FAA-N and AN-N in 40-60 c¢cm accounted for 33.1%—55.7% and 50.3%—52.8% of SON, respectively. These results
indicated that FAA-N and AN-N had a downward accumulation trend, and contribute more to SON than SP-N in soil profile.
Neutral amino acids, especially sarcosine, were the main components of FAA-N in 40-60 cm. Grey correlation analysis showed
that organic matter, protease, urease and total porosity were closely related to the vertical distribution of SON and components in

different paddy soils, and their contribution to SON, FAA-N, AN-N and SP-N were 95.2%, 92.1%, 98.3% and 90.9%, respectively.
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Therefore, the vertical distribution of SON and its components in soil profile is closely related to soil type and depth, and is

affected by soil organic matter, enzyme activities and total porosity.

Key words: Paddy soil; Soluble organic nitrogen; Composition; Vertical distribution; Influencing factors
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Table 1 Differences in physiochemical properties in different soil layers of different paddy soils

TR LR B A RE SALBRE pH AR C/N iR It HHAHG
(cm) (%) (g/em’) (%) (g/kg) (mg/(kg-d)) (mg/(kg'h))

WEH  0~20 R+ 52.0406Ba 1.4+0.02Ab 49.1+2.5Aa 6.24+0.05Aa 11.9+0.5Ca 11.7+0.1Ac 5.3+0.4Ba 7.8+0.6Ba
20 ~ 40 I+ 51.2+1.3ABa 1.6+0.01Aa 41.3+0.5Bb 6.1+0.04Ba  9.2+0.6Bb 12.5+0.3ABb 4.5+0.4Aab 7.5+0.9Aa

40 ~ 60 SETEE 1. 51.6+1.2Aa 1.5£0.02Ba 43.1£0.5Ab 6.240.06Ba  5.1£0.5Bc

142+0.5Aa 3.8+0.4Ab 7.1+0.8Aa

KiEJeH 0~20 HHF+ 5124+1.7Ba 1.340.03Bc 49.3+1.0Aa 5.5+0.06Bc 17.7+0.4Ba 10.7£0.1Cc 7.4+0.1Aa 9.240.7Ba
20~ 40 BEE T 47.14£1.2Ba 1.6+0.02Ab 42.6+0.8Bb 6.0+0.04ABb 10.4+0.6ABb 11.7+0.2Bb 4.5+0.4Ab 8.9+1.1Aa

40 ~ 60 SEMiZE - 39.8423Bb 1.7+0.01Aa 40.4+0.5Bb 6.3+0.03Ba 8.2+0.2Ac

KIEH 0~20 Fit

13.6+0.3Aa 3.31+0.6Ab 8.31+0.9Aa

61.3%t3.5Aa 1.0£0.03Cc 52.9+0.4Aa 5.6+0.03Bc 20.5+0.3Aa 11.4+0.1Bc 5.5+0.3Ba 12.9*1.5Aa

20 ~ 40 SEFH L 53.241.8Aab 1.440.04Bb 46.510.8Ab 6.40.16Ab 12.5=1.1Ab 13.240.5Ab 4.4+0.3Ab 9.240.9Ab

40 ~ 60 SEIEE T 51.242.1Ab 1.5+0.02Ba 42.8+0.4Ac 6.6+0.09Aa 9.1+0.4Ac

148+0.2Aa 4.0+0.1Ab 7.8+0.8Ab
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Fig. 1 Contents of SON in different soil layers of different
paddy soils
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Fig. 2 Contents of FAA-N in different soil layers of different
paddy soils

0~20cm

FAAT & (mg/kg)

ASTR) R KR i 28 S JE R (FAA) R 28 I & i
Y1t A SRR BE A 3 S (B 3), 0~20 cm H)2A
[FIZERUKFE 1 FAA BLIILERR . TNERR . HE i
R K T 20 ~ 40 cm Fl 40 ~ 60 cm 1+ /ZH FAA
BILANLER & s A 3w o e H 3 A 2 ] sk
(L R 24 S /N T U FERII 6 (D 4), 0 ~ 20 cm
T E WAL S RIS R <K B . KJEH,
1M 20 ~ 40 cm F140 ~ 60 cm +)JZ WA R SR N
FEHISIKE YR M . KPR, w0, R[RIZSHKRE +
FAA WAL R L EE R =, #EUR I FAA 41
RG2S 35/, LA 380 T 40 A7 v LA R 1Y) 2%
S

%2 FREFEBKBLLRE LR SON HHFT & LLHl(%)

Table 2 Proportions of SON in different soil layers of different
paddy soils

+J)2  FAA-N/SON AN-N/SON

(cm)

+HEny SP-N/SON

0~20
20 ~40
40 ~ 60
JEHIEH 0~ 20
20 ~40
40 ~ 60
0~20
20 ~40
40 ~ 60

e

JRJe

547 = 2.1 Aa
448 + 4.0 Aa
572 = 7.8 Aa
58.7 = 0.9 Aa
43.1 = 48 Ab
354 + 43 Bb
56.5 = 5.2 Aa
38.9 + 3.8 Ab
33.8 + 2.5Bb

483 = 1.9 Aa
479 + 43 Aa
51.6 = 7.1 Aa
473 + 0.7 Aa
45.0 £ 5.0 Aa
552 + 6.6 Aa
46.5 = 4.2 Aa
46.0 £ 4.5 Aa
522 +39Aa

387 = 1.5 Aa
18.0 = 1.6 Ab
18.1 + 2.5 Ab
33.8 = 0.5 Aa
16.0 = 1.8 Ab
19.2 + 2.3 Ab
234 + 2.1 Ba
16.6 = 1.6 Ab
17.0 = 1.3 Ab
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Fig.3 Compositions of FAA in different soil layers of different paddy soils
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Fig. 4 Principal component analysis of FAA composition in different soil layers of different paddy soils
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Fig. 5 Contents of AN-N in different soil layers of different
paddy soils
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Fig. 6 Contents of SP-N in different soil layers of different
paddy soils
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Fig. 7 Infrared spectra of soil soluble components in different soil layers of different paddy soils
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Fig. 8 Heat map of grey correlation coefficients between SON with
its components of paddy soil and influencing factors
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Fig. 9 Variance partitioning analysis diagram of main influencing factors of SON in paddy soil
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