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Table 1 Physical and chemical properties of the tested soil

Lb PR FLBRE pH (H,0) L C 4N C/N
(g/em’) (%) (e/kg) (g/kg)

CK 1.08 54 49 16.92 2.11 13.8
NPKOM 0.99 56 49 21.36 2.47 14.9
2NPK 0.99 57 5.0 19.51 2.25 15.0
NPK 1.05 57 49 18.96 2.17 15.0
NP 1.03 57 49 19.36 2.12 15.7
NK 1.01 57 49 19.50 2.15 15.7
N 1.04 56 4.8 19.77 2.10 16.3

P 1.02 56 4.8 19.12 2.13 15.5

K 1.08 54 4.7 19.17 2.16 15.3

1.3 MEAHZE B [RHEAT I 2200 (ANOVA)D K 22 Rk S il 15

ASEABBUT R CAD: FRTENE: L HEALIUL
M SR BUTCREE: 1 pH (s s
EHATHLI: RO TR L R
B N CERRIT .
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P8, RBGRH A HL C F PR Bk e, $RE
W N SR RO T R . S E A s
N I R 505 0k 038, 0.45M1,

13 CO, B : = N PR . BRI 50 g B
fif 1 46T 500 ml B3R, ke 3R A 4 T
JEEHE, ARJEEHEAT 5 ml 0.2 mol/L NaOH ¥ W O
TR TR, KR R, Wk, 7F 28 CHE
FRIPWEETR 24 h )5, BRSO, I
2 mol/L BaCL ¥ 2 ml , JNMBkdE-=<7 13§, H 0.05
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BIAT . e s ot

R A e MR IR LTS
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Fig. 1  Soil microbial biomass

carbon and nitrogen in different treatments
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Table 2 Ratios of soil microbial biomass carbon and nitrogen to soil organic carbon and total nitrogen in different treatments

CK NPKOM 2NPK NPK NP NK N P K
C 6.44 7.42 6.79 6.10 6.98 6.20 6.52 6.20 6.51
N 3.18 4.15 5.57 291 3.29 3.34 3.26 3.65 3.20

WAL EE R e L N SrE AL e
Bl Cy 4 N g L AT AR i it IE AL BE (NP NK
N. P, K), X577 0P ot sl BRI fE L
A4 K NPK ATt A, TR oy 384, Mk
W, RV R, S AR R E C N
S, VEMHRAE C M N E 2, (H NP et R
THEAEY AR C R AL C il e T
WAL AL BE, IX 6] P Al AEf& 1% X 35t 1)
SREME A7, KA 7S NLP 590 7 I BT & &
T R E Y A R R S PO 2T
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Fro tlE 2 A LAE H, K NPK R NK 4P 5 CK #AT
Z5eAh, HAK MR 3 Co, Bl B w1
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PLL o NP Fjitiab 2R 358 CO, Bt w1 oA it F A6 I
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ZE 5, AU PR AR FRNE T A NI KRR b
H, MY R C SRS 3 o, B
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Fig.2  Soil respiration rate influenced by different

chemical fertilization
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Fig. 3 Soil ergosterol-C concentration influenced by

different chemical fertilization
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Fig. 4 Ratio of soil ergosterol-C concentration to

soil microbial biomass carbon in different treatments
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Effects of Long-Term Chemical Fertilization on Soil Microbial Biomass,
Activity and Community in Paddy Soil in Red Soil Region of China

QIAO Jie"?, BI Li-dong?, ZHANG Wei-jian',

SHEN Ren-fang?, ZHANG Bin?, HU Feng', LIU Yan-li"?

(1 College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China;

2 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract:

Effects of long-term chemical fertilization on soil microbial biomass, activity and community of the paddy soils were studied by a

long-term fertilization experiment setup in 1981. The experiment has 9 treatments, i.e. CK (no fertilization), N, P, K, NP, NK, NPK (different

combination of N, P, and K), 2NPK (double NPK application rate) and NPKOM (NPK plus organic manure). Results showed that fertilizer

application increased soil microbial biomass, and led to diversion of soil microbial community as compared with CK. Both the soil microbial biomass

and microbial activity increased in Treatment NPKOM due to the increase in soil organic matter and total nitrogen. However, the soil microbial

biomass and activity were depressed in Treatment NPK, balanced fertilization, as compared with other chemical fertilization treatments (NP, NK, N, P

and K). The ergosterol data showed that the proportion of fungi in soil microbial community was increased in Treatments K and NK. The results

suggested that chemical fertilization may increase soil microbial properties through changing the carbon input.
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