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Variation of Nitrifier Populations in Three Sedimentary Soils

I Relationships Between Nitrifiers and Soil Kinds
WANG Ai-rong', LUO Han—jin',LIANG Bo',REN Yuan', LUO Ling—feng’
(1. College of Environmental Science and Engineering,South China University of Technology, Guangzhou 510640, China;2. Guangzhou 113
High School, Guangzhou 510630, China)
Abstract: Nitrifiers (including ammonia oxidizing bacteria (AOB) and nitrite oxidizing bacteria (NOB)) play a significant role in soil nitrogen
transformation. Soil columns were used with various water and fertilizer application amounts. The amounts were typical average annual rain—
fall and fertilizer application quantity in Pearl River Delta. Three kinds of sedimentary soils (including altered rock, granite, and sedimentary
rock) were used to investigate the transformation of nitrifier populations. According to the different sampling and rainfall frequency, the ex—
perimental period was separated to three stages. The results indicated that there was a delay in nitrifier growth. AOB were inhibited by NH,"at
the concentration of 10 mg+L™, but this did not inhibit NOB. AOB populations were about 100~1 000 times larger than those of NOB. AOB
increased more quickly than NOB, but diminished more slowly than NOB. AOB reached their maximum population more than 7 days ahead of
NOB. In both top soil (10 ¢m) and deep soil (110 ¢m), the AOB populations in altered rock were about 10 times larger than in soils from sedi-
mentary rock or granite. The sequence of ultimate values for NOB populations among three soils was: sedimentary rock>granite>altered rock,
and the rate of decrease in deep soil was smaller than in top soil. The sequence of ultimate values for AOB populations among the three soils
was: granite>altered rock> sedimentary rock, and the rate of decrease in deep soil was larger than in top soil.
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Table 1 The frequency of rainfall and sampling
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Figure 1 Schematic diagram of nitrification system
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Table 2 Dosage of two fertilizers at different times
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(a) soil No. 1; (b) soil No. 2; (c) soil No.3

(the dashed line separate the experiment period into three stages)
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Figure 2 Changes of nitrifiers at the depth of 10 cm and

110 c¢m in three sediment soils during the experiment.

HERZ BTG Y IRER IR, B i NH R T
ARG AR T AR R AN B RN Y S R 20 1R 55 AR T
K, 3 Fh R BT S A B B 2 0, Tt I S 4
i T REIR B, AR IR B R/ INIUT o 12538 1>+
Be2>+483, 4 7 24 HKWE] 110 em 465 K2+
Bepis gy, BTN BKH S AfEFE T NH, ONO,
NO, S5 2P NHMKEEZ) R 10 mg- L™, 24 NH,
W PER TS 8 mg - L S WAl IV A R 4 P () A= ), il
PR R, T NHL AN MR XA R 40 1

PHEA, B NO R T SRR 20 1A i A= 1 1l
HEE R,

FLASE 3 - 48 1 4 DR S B A B (] 1) AR s 3
I3 BLEPAIRIE L, IR AN B B0 22 R/
R ol 41 T ) B0 A A b 0 i 2 ] S B T
Je TR RS H AN £ i K AR 7E 6 H IR E
7 A AR S 20 H B AR 2 ) X 1d PH 40 B
B AR — 7 AR , T L R TR T A B 4 TR
W, 40 P A R RIRLRE 2 UIAH G 78 6 JTIK 7 H PIRT,
T NI T2 6 °C, #E— A E T RS A0 20 T 1
A S ANE KRS -3 SR SN, H 22 Bt
JE R A B, NHL, 3 5 e XS 400 o i £ 4 1 ) 3%
PE VE R &Y, (EAS20 e S 8, fr A4
B B3R RS 1 A ZE

RO T RS AN AE 3 FhORTA] L HE R AN
BEAEALIE DL, B R ORISR A 40 1 7 R ARl AR
W AR AR

X122 3 BAREAT AT T LI 1 7E 3 Fh 4
B ER AN B A R 2 B B AT s B e KA, e -4k
JEERT 7 d DAL EIRZERAT 14 d, ERIZ 21
AR AN B Hb LAt Pl 38R T 7 d SR ERRE, +
HE 3 (RSTR AN TR Eb H A P Rh 1384 3R 7 d kB ek
B .10 cm F1 110 em 4b 4358 1 AURSFRANEA Eb 358 2 A
4398 3 FR A — A B 7 A R R R R
FAIERRIIE AR RIS 225

ML 2 el AR 2R A 4 AR T K i
TP A A D ER BB RE AR, X B T SR Ak A TR A B
FRRE SRR - S BRAL P A Se 2 oh B R
B E TRRRFE FRAGELS , B T HEK B SR (i
A P20 TR B R

ZrG LA R E NG Z PRI AL A T 1Y) 7 i
75 R R 200 DR 114 e S (L R/ NI A - 48 2> + 38 3>
41, IR B RZ LR 2 T R AR B i A
FR AN LA RR 4N i e B0 b R REe , 3 Al iR
T B J B R/ NI Ay 358 3> 12358 1> 12458 2 JF
I RZ HIRZE NG ik 7 AR X R S 1 I
AR R Z AL AT, RS R 4N A LR
E2iVESI KBS R P e o [ i G A 0

3 it

i A 20 TR AR A A T e . NH W = T
10 mg- L XML AR AN R A9 A 1<, (ISR BE X
TSR AN AT BAT IIRIVE T o e IR) G b AR 4



27 5% 24 & W B

B o2 669

R3 BIMEMSREPHUARRENVGE SXENREERBH

Table 3 The initial, maximum, and ultimate nitrifier populations and corresponding dates during the entire simulation period

+3 1 42 T3

H Initial Max Ultimate Initial Max Ultimate Initial Max Ultimate
AOBTI0 cm 4/14 6/19 8/10 4/14 6/19 8/10 4/14 6/19 8/10

Ko 1.34x10° 1.31x10° 1.30x10’ 2.45x10* 1.09x10° 6.27x10° 2.57x10° 1.37x10° 7.40x10°
NOBT10 cm 4/14 6/26 8/10 4/14 6/26 8/10 4/14 713 8/10

K 1x10° 1.04x10° 1.00x10° 2.05x10° 7.11x10* 3.42x10* 1.51x10° 7.33x10° 7.93x10*
AOBT110 cm 4/14 6/19 8/10 4/14 6/19 8/10 4/14 6/19 8/10

Ko 1.34x10° 1.36x10° 1.10x10’ 2.45x10* 1.57x10° 7.20x10° 2.57x10° 1.44x10° 1.09%x10’
NOBT110 cm 4/14 713 8/10 4/14 713 8/10 4/14 713 8/10
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