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Table 1 Chemical properties of straw and sheep manure

LR BAYRR (gkg') 2% (gkg') CIN 4 (gkg!) 28 (gkg!)
Organic material Total organic carbon Total nitrogen Total phosphorus Total potassium
F&AT 428.22£22.23 8.9+0.15 49.2 £0.47 2.76+045 13.25 +0.70
A 175.8 £5.12 17.7+0.18 10.0+0.44 9.7+0.62 8.00 = 0.50
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Table 2 Soil chemical properties under different fertilization treatments

AHRR 25 FH S TSt LR HEA HAR

QbR Soil organic = Cation exchange Electrical Ammonium Nitrate
Total nitrogen C/N pH . .. . .

Treatment carbon (gke!) capacity conductivity nitrogen nitrogen

(gkgt) gxe (cmol kg ) (pSem™) (mgkg") (mgkg")
N 417£0.07¢c 035+001c 11.79+0.54a 4.38+0.01c 2.65+0.04b 1624+£1.84b 576+0.12b  556+0.15¢
N + straw 448+0.04b 045+001Db 998+0.12b 4.45+0.01b 2.67+0.04b 1822+030b 6.67£0.09a  931+0.09b
N + manure 585+0.12a 050+£0.0la 11.62+021a 6.66+0.02a 3.18+0.10a 67.01+£147a 1.81+£0.08c 25.66+0.90a
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Soil enzyme activities for different fertilization treatments

NNR. PAO #il PDR. S{LAEECEFRSFFAHEL, fLARAD
Jiti -3¢ 13 NNM., PAO #l PDR 43 33 T 0.70.,
9.91 A1 1.19 f%, 1 11 NNM #1 i Z &K T 23.1%
(K2, P<0.05) .
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Fig.2 Soil N transformation rates under different fertilization treatments
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TN [ 1N 092 097 088 075/ 075 090 | 042 093 087 095 -0.88 -085 075 | 0.77 088  0.83
SOC / S0C | 094 | 077 073 | 0.82 087 | -0.50 093 092 093 -0.85 -0.83 0.63 | 0.87 088 073
pH // pH | 087 076  0.73 090 -0.44 097 090 099 -0.85 -0.89 072 0.86 092 087
CEC /’, CEC  0.60 | 0.60 0.87 | -057 0.88 | 0.77 083 |-0.82 -0.87 053 065 -0.35 075 093
TP , ’ , ' ™ 092 078 | 043 068 | 0.78 0.7 | -0.80 -0.60 057 | 0.62 -0.37 | 0.93 0.63
EC ’,”/ EC 078 | 052 067 | 0.78 072 | -0.82 -0.57 045 | 062 -0.52| 0.88 057
C/N CN 0.75 0.72
NO; -N / , / / , , NO,N| 047 0.88 | 0.82 090 -0.88 -0.93 073  0.78 0.88  0.83
NH,"-N “.“‘\‘N}LN 048 | 047 043 | 045 | 042 050 087 038 -0.58
Urease / / / / ’ ’ / ‘L'rease 093 097 | -0.87 093 065 083 087 085
NR ’/”,, "/ NR  0.88 -0.93 -0.82 050  0.70 090  0.68
NIR / / / ’ , , / ‘ / / NR | -0.82 -0.90 077 | 0.90 092 087
NIO \\\\\\ \‘\\\ NIO 082 -0.55 | -0.57 -0.87 -0.67
PHO \\\\\‘ \&\\\’ PHO  -0.70 | -0.80 0.78 -0.83
BG ,""' ’ ",‘\ BG 072 0.62  0.60
MG IS OOOOIRI O /UG o

NNR VONNO/ i
ol SO I OIS I/NNP Y oo
R I P OO NI P INNNOGICY ~
TR R R Ry

zZ Z

e FoR P <0.05 B, W A BN IEARDE . BEE R D A R R AR DG, TN: 2%(; SOC: +HHEAHLEK; CEC: FAEFoeifhl; NO-N: fHS4A;
NH,*-N: %A ; Urease: WREHGYE; NR: GSFRIEJERETGE; NIR: WASRREJSEEGYE; NIO: WASFRSELEEETE; PHO: ZMyALEEYE; BG: B-1,4-7#
HPRFIRRG L NNM: 0 (L3, NNR: $ifbiis; PAO: # AL J1; PDR: RN,

3 TEEACMR. TIERSEM AR IR E 2 B A R R EME X AR

Fig.3 A matrix showing the pearson correlations between physicochemical properties, soil enzyme activities and soil N transformation

rates

# 3 NNM.NNR.PAO #1 PDR 53 M FRANEGE M AR S L 1% B IR EY
Table 3  Stepwise regression models between NNM, NNR, PNR, PDR and Soil enzyme activities and soil properties

e fl 4 5 R N
Dependent variable Regression equation
NNM NNM = 1.14SOC + 0.37NH, *-N + 0.254pG-2.95 x 1077 <0.001 0.992
NNR NNR = 0.624-0.034C/N <0.001 0.948
PAO PAO =0.988SOC +2.209 x 10 <0.001 0.988
PDR PDR = 0.794NIR + 0.257BG-2.86 x 1077 <0.001 0.898
E: NNM: 407 4bE0%,; NNR: SHiffbidiR; PAO: &Sk J1; PDR: RANMEHS; SOC: +HEAHLE; NH, -N: &8 NIR: TR

WEERGYE; BG: B-14-HATMIH NG ME; NIR: TASIRE SR
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3.2 LRBECHEAR BB T IEEE AN
TR EES S AR R, AN PES £

SR TG R P A FE B AR . AT R B AL S
Tt LR P T R A, P A A Bt
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RE AT HLAD A RE S 14 i 538 v A AILJT S 1 DA 4
TSR RUEEYTEE, (et W IRECe Cff IRoK i
UNH, ") 5 AHUYPEHRESEE R T 3 TN, +
SEMREEE 5 L TN &R SGE e, HrpEAC A it
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Effects of Chemical Fertilizer Application Combined with of Different
Organic Materials on Nitrogen Transformations in a Tropical Latosol

LENG You-feng' 2, WANG Xiao-tong**, FU Ya-jun**, ZHANG Qi**, FAN Chang-hua**,
CHEN Miao*?, LI Wei*3, CHEN Xin*?, NING Zi-yu*?, ZHU Si-xi'*

(1. College of Eco-environment Engineering, Guizhou Nationality University, Guiyang 5500251, China; 2. Institute of Environment and
Plant Protection, Chinese Academy of Tropical Agricultural Sciences/ Hainan Key Laboratory of Tropical Eco-Circular Agriculture/ Key
Laboratory of Green and Low Corbon Agriculture in Tropical China, Ministry of Agriculture and Rural Affairs, Haikou 571101, China;
3. Hainan Danzhou Tropical Agro-ecosystem National Observation and Research Station, Danzhou 571737, China;

4. College of Ecology and Environment, Hainan University, Haikou 570228, China)

Abstract: [Objective] This study was to investigate the effects of chemical fertilizer combined with different types of
organic materials on soil properties, nitrogen transformations and related soil enzyme activities of tropical latosol,
which would provide theoretical basis for improving soil productivity and developing rational nitrogen management
strategies. [Methods] Based on a field experiment, we collected soils treated with chemical fertilizer (N), chemical
fertilizer plus straw (N + straw) and chemical fertilizer plus sheep manure (N + manure) for six years, and determined
soil chemical properties, nitrogen transformation rates and related enzyme activities. [Results] The organic material
amendment increased soil organic carbon (SOC), soil total nitrogen (TN) and pH by 7.43%-40.28%, 28.57%-42.86%
and 1.60%-52.05%, respectively, and decreased soil C/N values by 1.44%-15.35%, compared with the CK treatment,
with greater effect under sheep manure application. Soil net N mineralization rate, potential ammonia oxidation, net
nitrification rate and potential denitrification rate were increased by 3.00, 11.48, 0.28 and 4.07 times, respectively,
when organic materials were continuously incorporated. The amendment of organic material significantly increased
the activities of soil urease, nitrate reductase, nitrite reductase and B-1,4-glucosidase, but significantly decreased the
activities of nitrite oxidase and polyphenol oxidase. Nitrogen transformations rates (except net nitrification rate) were
significantly and positively correlated with SOC, TN, pH and activities of urease, nitrite reductase and nitrate
reductase, but had significantly negative correlation with polyphenol oxidase activities. [Conclusion] Chemical
fertilizer co-applied with organic material can improve the soil properties and promote nitrogen transformations of
tropical latosol, with greater effect under sheep manure application. Therefore, chemical fertilizer combined with
sheep manure is an effective measure to improve soil properties and enhance nitrogen availability of tropical latosol.

Key words: Organic material; Nitrogen transformation rate; Soil enzyme activity; Latosol
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