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Effects of Long-te rm Located Fertilization on the
Physico-che mical Property of Soil Humus

SHI J ping' ,ZHANG Fudao® ,LIN Bao’®
( Shanghai Jiaotong University, Shanghai 201101 ; % Soil and Fertilizer Institute , CAAS, Beijing 100081)

Abstract: A syste matic study concerning the effects of a long-term stationary fertilization on content and
property of soil humus in Fluvoraquic soil sampled from Malan Farm, Xinji City, Hebei, and Arid red soil and
Paddy red soil sampled from the Institute of Red Soil, Jinxian County, Jiangxi was conducted. The results
showed that long-term fertilization affected not only the content and composition of soil humus, but also the
physico che mical property of the soil humus . With applying organic manure or applying both organic manure and
che mical fertilizer, E4 and Eq values of humic acid decreased in the Fluvo-aquic soil and the Arid red soil , but in-
creased in the Paddy red soil . E, and Eg values of humic acid increased with single application of che mical fertiliz-
er. In the Paddy red soil but they changed a little in Fluvo-aquic soil and Arid red soil . The effects of long-term
fertilization on the visible spectroscopic property of fulvic acid were different from that of humic acid. Long-term
application of organic manure or application of both organic manure and che mical fertilizer could increase E, and
E¢ values of fulvic acid in all the three types of soil . Single application of che mical fertilizer had little effect on the
E4 and E¢ . Long term fertilization could also influence the ultraviolet spectroscopic property of humus . With sin-
gle application of organic manure or application of both organic manure and che mical fertilizer, the ultraviolet ab-
sorbance of humic acid and fulvic acid increased in all the three types of soil . But this effect was obvious only in
short wave length and decreased as the wave length increased. With single application of che mical fertilizer the
ultraviolet absorbance of fulvic acid increased in all the three types of soil , but that of humic acid increased only

in Fluvoaquic soil . Long-term application of organic manure or application of both organic manure and che mical
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fertilizer increased the contents of total acidic groups, carboxyl groups and phenolic hydroxyl groups of humic

acid and fuvic acid in the three types of soil . Single application of che mical fertilizer had little effects on the con-

tent of total acidic groups, carboxyl groups and phenolic hydroxyl groups of humic acid and fuvic acid in the

three types of soil .
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Table I ~ Measures of fertilization of soil used in the experiment( kg/ ha)
e ANTHEAE NPK HHLE NPK + fiHLIE
Soil type CK N P, Os K, O Organic manure NPK + Organic manure
il 0 150 +172.5 150 150 37500 622.5 +37500
Fluvo-aquic soil
RS UEAR: 0 60 x 2 30x2 60 x 2 15000 x 2 300 +30000
Arid red soil
AR (VTR 0 90 x 2 45 %2 75 %2 22500 x 2 420 + 45000

Paddy red soil

1.1.1 # ARE 1980 IR AE I AL B T
22 RS AT AR I W U A R AL
JE1 1 %, pHT .8 B i S S A0 R0 OB 43 Sl A
41.0.5.0 1 87 .0mg/ kg, B B T2 #5815 .24
cmol/ kg . I ¥ CK(AMEAL) .NPK.OM( FH HL
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HE RFHES . R AN —E KRR AR
1996 /N2 Bl o 3232 38 , KoK A 7505 . JIE
Bh AN R #E i RS SR K . A
JE 40 %AEIRNE |60 % {E /) F2 5 B jifi |, L& IRk
B R M, KR K B 375kg/ ha JRER .
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JEb ARG L AL 1.6 % ,pH6 .0 B AL Ak
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Table 2 Contents of humus in the topsoil of three kinds of soil under different fertilization( C %)

A g i H LA PED  Treatments of fertilization

Soil type Item CK NPK oM NPK + OM

Wt Fluvoaquic soil Sy L el 0.205 cB 0.233 bB 0.220 bB 0.300 aA
Total humus
SR 0.140 cB 0.160 bB 0.151 beB 0.210 aA
Hu mic acid
w LR 0.065 cB 0.073 bB 0.069 beB 0.090 aA
Fulvic acid
B/ e 2.15b 2.19b 2.19b 2.33a
HA/FA

FHLATHE  Arid red soil SR R 0.296 cB 0.359 bB 0.313 cB 0.393 aA
Total humus
HABR 0.087 cB 0.110 bA 0.104 bA 0.133 aA
Hu mic acid
w LR 0.209 cB 0.248 bA 0.210 cB 0.260 aA
Fulvic acid
/& L 0.42bB 0.44bB 0.50aA 0.51aA
HA/ FA

VKRG L Paddy red soil B 0.525 b 0.520 b 0.542 a
Total humus
HABR 0.173 b 0.178 b 0.205 a
Hu mic acid
wER 0.352a 0.342 a 0.337 a
Fulvic acid
#/ & LA 0.49bB 0.52bB 0.61aA
HA/FA

DONEYSCTRERIR 0.05 KPERLENE KEHSCTRRIR 0 .01 AR EFEEM R

The lowercase indicates the significant difference at 0.05 level, and the capital letter indicates the significant difference at 0.01 level. The same as

below
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Table 3  Effect of long-term fertilization on the visible spectrum of humic acid and fulvic acid in the topsoil of three kinds of soil( ab-

sorbance)
JEAEALEE  Treatments of fertilization
J_iﬁ%’éﬂ Wa“f( lEn th B Humic acid HHEM  Fulvic acid
Soil type (nm) e
CK NPK oM NPK + OM CK NPK oM NPK+ OM

Wt 465 1.107 aA 1.103 aA 1.071 bB 1.071 bB 0.136 dB 0.161 cB 0.233aA  0.196 bA
Fluvo aquic soil 665 0.235a 0.231 a 0.220 b 0.219b 0.011 cB 0.014bAB  0.017aA  0.015 abAB

E,/ Fs 4.71b 4.77b 4.87a 4.90 a 12.32¢B 11.91 ¢B 13.71 aA  13.03 bAB
b1 465 0.567 aA 0.475 cB 0.501 bB 0.490 bcB 0.166 bBB  0.189 bAB 0.206 aA  0.196 abA
Arid red soil 665 0.082 aA 0.069 bB 0.069 bB 0.064 bB 0.010 a 0.012a 0.012a 0.011 a

E,/ E 6.96 cB 6.94 cB 7.31 bA 7.65 aA 16.60 b 16.73 b 17.90 a 17.82a
LMK L 465 0.507 ¢ 0.527 b 0.587 a 0.091 b 0.087 b 0.108 a
Paddy red soil 665 0.083 b 0.086 b 0.096 a 0.053 b 0.052 b 0.058 a

E,/ Fs 6.11a 6.12a 6.12a 1.72b 1.68b 1.86a
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1 3R] A ) RO 1R SR AN RO i il £ W]
e T LD LD KRR | A0 2000 m b
IR AT (B AR - 2 B 7R 1, A I AR FRy Wi i

{5 2L ARG i . YD AR S T DA e
IR I 2R SRR | BRI 7 3t 210 358 14 5% IR
(IERRSEARE S VG R i N C =R AL NN S
TEHA DU B HLICHUIERCHE X Be e 3 Fh 135



178 hoE R

LIS

35 %

IR AE 2000 m AL IR SNBORLAEL (HATFEAR 250nm LA
AR AR

AT AT HEL P 2R AR SO 15 1) 52 i 5 1
BRANTA] |3 b - 8 e LR (10 2R AN RO PR
KAt HIAC AL A7 HUAE BT AL LA e it 22 BE 5 =i
AT 2T T LR 1) SR AR AL AE (B I 2
PEACRE L5 LR N S AN . AN 1 JE R Y
T LR 10 5% 47N AT A B e P 88 T v o 2 (HLEG
I A LU WO e . LR AE 200 ~ 250nm AL
SAMEANE 5 W RRIR A (H A A RS N R

0400 w8+ Fluvo-aquic soil M S;K \'
8 0300 =g —aoM |
o g | Y —3—NPK+OM |
£ £ 0200 | R, T
< 0.100 R -
0.000 ST I
200 250 300 350 400
# K Wave length (nm)
LR Arid red soil [—e—ck
0.300 e NPk
3 —a—oM |
R Eo0® T % NPK+OM|
T 3 T
< 0.100 1\\*
I o ?.\\'\\ﬂ.
0.000 — T
200 250 300 350 400
# 1 Wave length (nm)
0.400 LR PEKAS —--Ck
Paddy red soil —E—-NPK
9 x
w f %8 ]
R £ 0200 -
™ & E
"€ 0100 | .
~
0.000 ST,
200 250 300 350 400
¥ K& Wave length (nm)
Y8 Humic acid
K1
Fig .1

2.3 RIS A RE K

BB 45 5 A B I I D RERTR 00 J8 1541
iR M Gyt Wy HERmE R LA | IX S T g [ mT
5P T R KSR B
BAEH W L8 TR s IR F SR AL 55
T T EAT I B A S A AE D) Ao S N R 7 TR Y
MU A S W A 5 SR D e s i LA 4
N HE AT LA ) b SRR 1) R R R R R
B R T R AR 2D KR L R

HHE

HILE

HAE

T 1 28 SRS 2 2 A T W 0 X AP I 5 /)
HIC W .

MR AT LR 1) 58 SRR i Jel bl A
HJE TR e SIBIRIE T B LR i AL X s A
R X WS | B A R s i g o [ i
VLMY IR T AR E — R T A LU R RN
AN (BT AE 58 b 1) 25 4 R P 2 PR
SE IR AL S B 8 e 35 i ARSI (ExT
FLERRF TR

0.350 # L Fluvo-aquic soil

—e—CK |
0.300 & —m— NPK
8 0.250 > “ —A—OM
£ 0200 o - NPK+OM |
£ 0150 .
< 0.100 | T
0.050 I
0.000 { : R —
200 250 300 350 400
# K Wave length (nm)
P ) o
0.400 , FHULCEE Arid red soil — P ;
—— NPK
g 0.300 —&— OM ’
] —3%— NPK+OM
£ 0200 : 3 —
2z T
< 0.100 h

FUN—— § U S .

0.000 ‘- -

200 250 300 350 400
K Wave length (nm)

-+ CK

o400 URPLARL
Paddy red soil —m— NPK
8 0300 { % —NPK+OM |
g NNl
[
£
£ 0.200 $
3 \
< 0.100 X
i ..
0.000 ! e ¢
200 250 300 350 400

# & Wave length (nm)

BHEE Fulvic acid

It T - SEEAH 2 W ABORR AT HEL R 2% AN AT 1 £ 5

Effect of long-term fertilization on UV spectra of humic acid and fulvic acid in the topsoil of three kinds of soil
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Table 4  Effect of long-term fertilization on contents of oxygenic functional groups of humic acid and fulvic acid in the topsoil of three

kinds of soil ( mmol/ g* C)

- FRIHE Treat meﬁnﬁtsﬁﬂo/}fi fi%tilization
FgEm Oxygenic
Sail type functional IR Humic acid W Fulvic acid
groups
CK NPK NPK + OM CK NPK oM NPK + OM
Wt B 14.64cB  15.46 beB  16.46 bAB  17.80 aA 27.65dB  29.12c¢cB  31.08 bAB  33.09 aA
Fluvo aquic soil Total acidic groups
B 9.84cB  10.44 bcB  10.88 bB 12.10 aA 23.95c¢B  25.25 bAB 26.95 bAB  28.68 aA
Carboxyl groups
[ilig e " 4.80bB  5.02bAB  5.58 aA 5.70 aA 3.70 ¢ 3.87¢ 4.13 b 4.4 a
Phendlic hydroxyl groups
b1 SR 11.80cB  11.20cB 13.20 bA  14.40 aA 21.73¢B 22.53 bcAB 25.23 aA  24.72 abA
Arid red soil Total acidic groups
BHE 7.34 cB 7.01 ¢cB 8.11 bAB  8.86 aA 18.87bB  19.58bB  22.16aA  21.54aA
Carboxyl groups
e ak 4.46 cB 4.22 cB 5.09 bA 5.54 aA 2.86¢ 2.95bc 3.07 ab 3.18a
Phendlic hydroxyl groups
ARV C R R 10.54cB  11.87 bAB 13.28 aA 20.05 bB  21.31 bB 24 .82 aA
Paddy red soil Total acidic groups
B 533b 5.30 b 6.12a 17.72bB  18.76 bB 21 .85 aA
Carboxyl groups
Moy Ak 5.68 cB 6.57 bAB 7.16 aA 2.33 ¢cB 2.55 bB 2.97 aA
Phendlic hydroxyl groups
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