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Variation of Nitrifier Populations in Three Sedimentary Soils:

II. Relationships between nitrifier populations, pH and other factors
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(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 the pH value at 10 ¢cm of the three sediment soils was from 3 to 7
which were larger than at 110 ¢m. The sequence of the pH value among three soils was: altered rock >granite >sedimentary rock. The ApH
value was inversely proportional to the rainfall frequency. Nitrifier populations were directly proportional to moisture when fertilized, but in—
versely proportional to moisture without fertilization. Higher temperature can promote nitrifier growth. For the three sedimentary soils investi—
gated, nitrifier populations differed because of their different properties and components. Statistical analysis revealed that variation of factors
in top soil changed the corresponding factors in deep soil.
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Figure 1 Changes of nitrifiers and pH value at the depth of 10 ¢cm and 110 ¢m in soil No. 1 during the experiment
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Figure 2 Changes of the nitrifiers and pH value at the depth of 10 cm and 110 ¢m in soil No. 2 during the experiment
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Figure 3 Changes of nitrifiers and pH value at the depth of 10 ¢cm and 110 ¢m in soil No. 3 during the experiment
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Figure 4 Nitrifiers and moisture at the depth of 10 ¢cm and 110 ¢m in soil No.1 during the experiment
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Figure 5 Nitrifiers and moisture at the depth of 10 cm and 110 c¢m in soil No.2 during the experiment
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Figure 6 Nitrifiers and moisture at the depth of 10 cm and 110 ¢m in soil No.3 during the experiment
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Table 1 The correlation matrix of nitrifiers and factors in the phase 1 in soil No.2

10cm 10cm 10cm 10cm - 110 cm 110 cm 110 cm 110 cm
]l AR AN FIKE pH 1 i TR AN v A A T TKE pH {#
10 cm AiE R4l 1.000
10 cm A R4 v -0.412 1.000
10 em A E K& 0.184 0.818 1.000
10 cm 4k pH 18 0.020 0.461 0.426 1.000
! 0.497 0.253 0.589 -0.388  1.000
110 cm FHR AN B 0.834 -0.282 0.173 0.090 0.464 1.000
110 cm ALY ER A 0.512 -0.256 0.074 0.167 0.015 0.009 1.000
110 cm Ak K& 0.188 0.756 0.853 0.583 0.358 0.122 0.400 1.000
110 cm 4k pH {& -0.800 -0.217 -0.638 -0.441 0514 -0.713 -0.446 -0.759 1.000
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Table 2 The correlation matrix of nitrifiers and factors in the phase 2 in soil No.2

10cm 10cm 10cm 10cm . 110 cm 110 cm 110 cm 110 cm
WA URERAE AkR pHE T WmME WRRME kR pHiE
10 cm fi 40 B4 1.000
10 cm AV ERAH 1 0.538 1.000
10 cm &bk -0.694 -0.210 1.000
10 cm 4t pH {H -0.322 -0.165 0.408 1.000
A 0.628 0.093 -0.647 -0.687 1.000
110 cm fi & 4H 1 0.951 0.278 -0.701 -0.269 0.646 1.000
110 cm TEAHFR 4N B 0.478 0.768 -0.253 -0.467 0.294 0.207 1.000
110 cm 4b 5K % -0.467 -0.060 0.805 0.107 -0.540 -0.463 -0.231 1.000
110 cm 4k pH {5 -0.549 -0.561 0.350 0.880 -0.572 -0.416 -0.675 -0.011 1.000
x3 TE2ESE I MBRMELAEHENSEENEEER
Table 3 The correlation matrix of nitrifiers and factors in the phase 3 in soil No.2
10cm 10 cm 10cm 10cm - 110 cm 110 cm 110 cm 110 cm
TSR 14 P FiF R A R EKH pH {H i TSR AN 1A RIZTETE ) B pH fi
10 cm FiR 4 1.000
10 cm K ER 4T -0.060 1.000
10 cm Ak Bk # -0.843 0.391 1.000
10 cm 4b pH {H 0.818 0.332 -0.495 1.000
A 0.116 0.633 0.168 0.659 1.000
110 cm FEPFR 41 B 1.000 -0.059 -0.847 0.812 0.107 1.000
110 cm VP AH R AN 0.647 0.552 -0.508 0.805 0.616 0.650 1.000
110 cm b &k 3 -0.534 -0.492 0.398 -0.827 -0.806 -0.532 -0.938 1.000
110 cm 4k pH & 0.484 0.342 0.005 0.801 0.665 0.473 0.370 -0.475 1.000
x4 T8 EERMEREREPHLERSEMNSERIERER
Table 4 The correlation matrix of nitrifiers and factors in the whole simulation period in soil No.2
10cm 10cm 10cm 10cm - 110 cm 110 cm 110 cm 110 cm
TSR A 14 FAHR AN T FARE pH fH il TSHR A 14 FAHR AN B R pH {i
10 cm FEFR4H 1 1.000
10 cm AR AN 1A 0.551 1.000
10 cm bk -0.278 0.119 1.000
10 cm 4 pH A 0.153 0.232 0.438 1.000
ik 0.335 0.226 0.058 -0.141 1.000
110 cm ASER 4N T4 0.653 0.154 -0.349 0.257 0.380 1.000
110 cm V. ASER 40 T 0.483 0.716 -0.067 0.129 0.432 0.447 1.000
110 cm A& K3 -0.127 0.201 0.712 0.249 0.278 -0.053 0.113 1.000
110 cm 4t pH B -0.221 -0.251 0.137 0.509 -0.621 -0.267 -0.501 -0.358 1.000

AR 58, 7E 10 em Ab & 7K Z809 KNI A TR
AR U SAE R A 7E 110 em A8 R/ INIRE A 78 5t
FSUUTRUESAE R #r o HEARES , A AL R A fl 5 7K
SRR GRS , YA i A A 40 1 K 5 K R
HnmieD . ARFCE UBUA AL KA RISk R
5338 20%~35% ,30% ~40% VI B2 15% ~30% I 41 B
Erens iGN

GYEAE R, SR A T 2 T RS A A P R K
HEAT R — I, SR TR BRAR T IR Sk R

(@) TEALANEE 5 3 /K% pH (H LA 2 B A5k
PaGei T 5 TR, 5 1 B B A A0 T 1 ) P
FM: 10 em ZEF KR (110 em &b pH {H ;55 2 B BelR
SURZ AN B 110 em Ab pH BRI K ;26 3 BB
FEREFREAKR, EEMET R R FERE R
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