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Effects of Different Fertilizer Application on Soil Active Organic Carbon

ZHANG Rui'? ,ZHANG Gui-long' ,JI Yan-yan'* LI Gang' ,CHANG Hong’, YANG Dian-lin'

(1. Agro-Environmental Protection Institute, Ministry of Agriculture, Tianjin 300191, China; 2. School of Life Science, Shanxi
Argriculture University, Taigu 030801, China; 3. Plant Protection College, Shandong Agricultural University, Tai’an 271018, china)

Abstract: The variation characteristics of the content and components of soil active organic carbon under different fertilizer application
were investigated in samples of calcareous fluvo-aquic soil from a field experiment growing winter wheat and summer maize in rotation in
the North China Plain. The results showed that RF ( recommended fertilization) , CF ( conventional fertilization) and NPK ( mineral
fertilizer alone) significantly increased the content of soil dissolved organic carbon and easily oxidized organic carbon by 24. 92-38. 63
mg-kg ™' and 0. 94-0. 58 mg-kg ™' respectively compared to CK (unfertilized control). The soil dissolved organic carbon content under
OM (organic manure) increased greater than those under NPK and single fertilization, soil easily oxidized organic carbon content under
OM and NPK increased greater than that under single chemical fertilization. OM and NPK showed no significant role in promoting the
soil microbial biomass carbon, but combined application of OM and NPK significantly increased the soil microbial biomass carbon
content by 36. 06% and 20. 69% , respectively. Soil easily oxidized organic carbon, dissolved organic carbon and microbial biomass
carbon accounted for 8.41%-14.83% , 0.47%-0.70% and 0.89%-1.20% of the total organic carbon (TOC), respectively.
According to the results, the fertilizer application significantly increased the proportion of soil dissolved organic carbon and easily
oxidized organic carbon, but there was no significant difference in the increasing extent of dissolved organic carbon. The RF and CF
increased the proportion of soil easily oxidized organic carbon greater than OM or NPK, and significantly increased the proportion of
microbial biomass carbon. OM or RF had no significant effect on the proportion of microbial biomass carbon. Therefore, in the field
experiment, appropriate application of organic manure and chemical fertilizers played an important role for the increase of soil active
organic carbon content and the effective control of its key components.
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Table 1 ~ Chemical properties of the soil studied (0 ~20 cm)

R 2R e HAA AR TR TR
/e kg™ Jakg ! Jakg ! /mg kg ! /mg-kg ! /mg kg™ /mg kg ! pH A
g-kg g-kg g kg mg-kg mg-kg mg-kg mg-kg

10. 83 1.18 0.72 19.95 5.06 18.6 50. 67 7.58

1.2 kit

IR T AL X 4L i, AIEAE (CK) |
Hjta AT HLAE (OM) | & F i 4 W 75 A AL IS AL B it
(RF) | EETAe 2B HLICHLECHE ( CF) FEiti fk
JE(NPK) i% 5 403, Hir RF FI NPK P A0 (4%
A4 RF, CF, NPK 3% 3 &b FHBEH 7220 48 A &
AZE, BARHEAR R W 2, B0 3 REAE/NX
HFL K 400 m* (40 m x 10 m) ,/DX A 50 em EiE
(B F. AT E) i HE R 15 t-hm 2, l2ZR 2R
X EVR A HE T T, AT LB 5 i 18, 17% , VA & it
0.69% ,P,0, &t 0.65% ,K,0 & 0.38%. &
HIRE & N 46.4% B0 M i B R4S , PO,
TN 12% FIIE R BIRET, K,0 &t 50%. A1l
JIE R 0 IS i 2 M A 4 M i i A, RUIE 609% i3

*2 BREHEE=

Table 2 Fertilizer application scheme for the field experiment

b ﬁmﬂmiﬁ) N | PZOS, Kz()i
/t~hm /kg+hm /kg+hm 2 /kg+hm 2

CK 0 0 0 0

OM 15 0 0 0

RF 15 92.0 18.0 15.0

CF 15 287.5 18.0 15.0

NPK 0 195.5 115.5 72.0

JIE,40% 7 F 2K /Nl W E B AEGE It AL T a] A8 B
[F] — e R FH A= 7=
1.3 ik
1.3.1 TR AR

FORFPREAT T, 5 BIAE IR I8 /N X P 5 < S 43 #i
BUREAS 45 REL0 ~20 em +3E 2 AVEEAIH
A4S RV VR 5l I SE g & . 4 pH EH
pH il (KA 2.5: 1), HHEAPLTCR
FHE SRR 25 ARGk . e RCR
TR BILIG T, 14 Wl SR FH ik 198 0 445 -4 B bt L
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B IR T
1.3.2 8O HA PR

IKEESPEA HLER I E ik R  FREL 10 g Bt
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m JE A IE 0 (4 500 remin "' ) B 3 WO ToC
( Analytikjena multi N/C 3100) {5 F5003% () 847
BLEREP 4 DOC.

2 FALH HLBK (EOC) 2R 333 mmol - L~ &4
BRAN A AR 2 FREGE 0. 15 mm §f HL29 %%
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Fig. 1 Variation of soil DOC content in different

fertilizer application schemes
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Fig. 2 Variation of soil EOC content in different

fertilizer application schemes
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Fig. 3 Variation of soil MBC content in different

fertilizer application schemes
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Table 3 Distribution of DOC,EOC and MBC accounting for the proportion of total organic carbon in soil

e A LK TKE A LK Gy B ALK [BEX7ER
/gkg! Lot/ % el % Lo fil/ %
CK 13.39 0. 3bc 0.47 £0.0b 8.41 +0.8d 0.89 +0. 1bc
oM 14.38 +0. 1a 0.71 20. 1a 13.34 +0. 8he 0.86 0. 1c
RF 13.57 0. 3be 0.65 0. 1a 14.22 +1. Oab 1.20 +0. 2a
CF 13.93 0. 6ab 0.68 0. 0a 14.83 +0.9a 1.04 £0.0b
NPK 13.09 0. 3¢ 0.68 +0. la 13.04 +0. 9¢ 0.87 +0. 0c
3 Wi BUIEALBE. X —45 R SRR AYG. o, 7K

JEFEACR A LT FEP VR | AR R ST
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TEFRWRIGUE 173X — W . 5540, % B it A0 IR . g
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Jiti Ak NE () 1 358 &) S8 Ak A DL 3 fn 23. 8% . PRiE
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W % BARIE et A AILAC Ak 4 1 35 B SR Ak AT MILA
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