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Nitrification intensity in soils and its impact factors of Pengxi WLFZ
in Three Gorges Reservoir area during the dry period
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Abstract; The impacts of land locations, utilization patterns and elevations on soil nitrification intensity in
Pengxi water-level-fluctuating zone (WLFZ) during the dry period in the Three Gorges Reservoir area were
studied. The results indicate that the nitrification intensity of the WLFZ soil ranges from 0.76 mg/kg ¢« d to
9.76 mg/kg *+ d, while the intensity averages at (3.76+0.76) mg/kg « d, which is significantly lower than
those reported in other domestic researches. The soil nitrification intensity decreases from upstream
(Hanfeng lake) to downstream (Huangshi city). In addition, the increase of elevation weakly decreases the
nitrification intensity (P >>0.05). Moreover, the nitrification intensities of flood lands are 1.82 times of
those of cultivated soils (P<C0.05). The soil nitrification intensity is significantly positively correlated with

the soil pH value(P <C0.05) as well as the contents of organic matter and the number of nitrosobacteria
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(P <C0.01). Periodic flooding affects the soil pH and organic matter contents, which leads to the variation
of soil nitrification intensity.
Keywords: Three Gorges Reservoir area; water-level-fluctuation zone; soil nitrification intensity;

impact factor
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Fig.1 The water level of Three Gorges Reservoir Area(2012~2013)
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Table 1 The location of sampling sites
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Fig.2 Sampling sites of WLFZ
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Table 2 The nitrification intensity of the WLFZ soil and other domestic researches

T X 35K ey Wb EREE/(mg« kg ' o d D) AEILERETVIE/ (mg kg o d D
NI R ATSE) % 0.76~9.76 3.76
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TR K 15 H 6.73~45.21 20.17
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Table 3 Basic chemical properties of soils in study area

HHLE/ AR/ AR/ R/ VA b TR B/
X pH & ,

(g+ kg™ (mg + kg™ ") (mg + kg™ ") (g kg™ A0* A« g ' 1)
HF 6.18+0.34ab 18.40+0.46a 5.3740.99b 5.96+0.83b 0.724+0.04b 5.10£0.35a
YL 6.9£0.09a 15.614+0.30b 8.78+1.21a 7.16+0.1ab 1.5240.02a 3.781+0.43ab
GY 5.7£0.46b 7.34+0.46¢ 10.43+1.31a 6.254+0.65b 0.39£0.05¢ 1.9540.58b
HS 6.3740.38ab 6.4840.19¢ 2.0040.30c 9.44+0.11a 1.65+0.06a 1.27+0.13b
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Fig.3 Soil nitrification intensity of WLFZ in different Sampling area
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Table 4 chemical properties of WFLZ with different elevations

. HHLE/ AR/ HAR/ 2R/ VA b TR B/
=/ m pH &

(g kg™ (mg + kg™ ") (mg + kg™ ") (g kg™ 10°4> « gt
145~155 6.73%+0.11a 15.07£2.21a 5.724+1.54a 7.024+0.66a 0.94+0.31a 6.324+0.15a
155~165 6.04+0.34a 14.07+£2.06ab 6.51+1.84a 6.53+0.65b 0.8640.17a 5.0140.26a
165~175 5.7640.54a 11.24+2.44b 6.54=+1.04a 9.12+1.02a 1.174.0.50a 5.164+0.29a
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Fig.4 Nitrification intensity of WFLZ with different elevations
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Table 5 chemical properties of WFLZ with different land utilization type

ogii HHL/ AR/ AR/ 2R/ A AL T /

F A IT = P (g kg™ (mg + kg™ ") (mg + kg™ (g+ kg™ (10° 4>« g7 ')
kb 5.96+£0.37a 10.58£2.97a 9.98+1.24a 6.10+0.85a 0.80+0.37a 1.9640.24b
b 6.1640.38a 13.30£1.85a 7.01£1.84b 6.71£0.61a 1.18+£0.25a 10.6240.29a

A i 3t 6.43+£0.26a 14.63+1.62a 6.84+1.88b 7.39£0.79a 1.09£0.26a 6.25+0.16a
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Fig.5 Soil nitrification intensity with different land utilization type
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Table 6 Correlation coefficients bteween nitrification intensity and properties in soil samples

I

G HF pH {8 A BT MEA AR 2R WAEA R AR
pH {8 1
A LB 0.51 1
AR 0.24 —0.09 1
AR 0.16 —0.03 —0.01 1
EoF ) 0.63" 0.20 0.58" —0.03 1

7 i 1 T A 0.54" 0.70"" —0.02 —0.26 0.22 1
T Ak 5 B2 0.52" 0.83" —0.23 —0.05 —0.05 0.72* 1

T AE 0.05 KPR b 53 ARSG, 72 0.01 A CRUIID b I 25 411G

Hi 6 AT I i A AL SR S pH R B3 IEAHOC (P <C0.05) . 3R B pH H A L 3 AF A 558 B A7 B0R
OREIE o X S5 06 R e A — 28 10y 0 M A BRLUS Je B 2 0 vl £ pHL (B T 4.5~6.0 Z (RIS Al A 56 3 1 2
64 2.29 mg/kg « ds 14 pH fHA T 6.0~7.5 W A L3R BE P2y 4.28 mg/ke « d.H4INT 862, "I,
HvE T 3 pH (HA T 4.5~7.5 Z (A, A Aok BE B pHL {ELAY 3 R M 42 5

FA I 3 A 2 W SR A 56k J3E 5 A AL 5 L I A T 50 22 A S IR A G (P <20.01) o 91 ¥ s A 2 v T
PSRRI R T SR A HILBR A 5 X SR W T A AR AR AR L R R A L T R AT A Y A BILJ
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SRR AR I B A AR A DA I i 28 R 0 B 2 SRR A D A 285 R 5 R A i A A P e v 2 O Y
— B 2R AR T R A5 R T A R B 1 2 20 BE RS AR Gt 2 W AL S8R B 1 R

3.5

gl P DX 35 T v LI AL SR EE O 0.76~9.76 mg/kg « d.FIE N 3.76£0.79 mg/kg + d, W] WA
T P LA FE XSO b TR A 0 ) A Ak 5 B L AT I N U DR W BT U A A, g
it A it B2 55t 300 338 DR 1) HA o ELDU R0 - A Ak R B W 2 s T PH B A (P <Z0.05) 5 il A e i 1 38 L VY
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