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394.06 mg/kg), HUGRF—/KIrZ&MEFR TR A+ @ HE0RET . & (PR RIS R R A 15 5 H LA b R R
FOARCHE, LOEAIRERS MR TR A, JLHURAE 60%WHC K535 NIRRT R 3 s 5000 o (0 2 1 RS A R S A P T T
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Effects of Soil Water Status on Nitrogen Mineralization and Enzyme Activities in Different

Soils

HUANG Rong', XIE Yiping', CHEN Yulan?, ZHANG Zongjin®, LI Bing', WANG Changquan'”

(1 College of Resource, Sichuan Agricultural University, Chengdu 611130, China; 2 Liangshan Branch of Sichuan Tobacco
Company, Xichang, Sichuan 615000, China; 3 Panzhihua Branch of Sichuan Tobacco Company, Panzhihua, Sichuan 617000,
China)

Abstract: In order to provide a theoretical basis for regulating soil nitrogen and producing high quality flue-cured tobacco, the
characteristics of soil nitrogen mineralization were studied from the perspective of water status in Liangpan tobacco area with
obvious three-dimensional climate as well as distinct dry and wet. In this study, the characteristics of nitrogen mineralization and
enzyme activities in different types of tobacco-growing soils (red soil and purple soil) were studied under different water status
(60% field water holding capacity, 60%WHC; flooded state, FS) via indoor culture method. Results show that: 1) compared with
60%WHC, FS increases soil ammonium (NH;-N) content, and the average content of NH;-N is increased by 6.0%-9.0% in purple
soil compared to red soil during the incubation time. However, soil nitrate nitrogen (NO3-N) content is significantly higher under
60%WHC than under FS, and the average content of NO3-N is higher in red soil (40.7-64.1 mg/kg) than in purple soil
(38.0-56.4 mg/kg) during the incubation time. 2) FS increases soil ammonification rate and the average rate is higher in purple
soil than in red soil. In contrast, 60%WHC increases soil nitrification rate, and the average rate is higher in red soil than in purple

soil. 3) In the incubation time, the amount of inorganic nitrogen accumulated mineralization is significantly higher under
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60%WHC than under FS, and nitrogen mineralization potential is higher in red soil than in purple soil. The highest amount of

inorganic nitrogen accumulated mineralization (42.12-394.06 mg/kg) is observed in red soil under 60%WHC, followed by purple

soil under the same WHC. 4) The activities of soil urease, protease and nitrite reductase are significantly correlated with the

accumulation of soil inorganic nitrogen mineralization. The activity of soil urease is higher in red soil than in purple soil,

especially under 60%WHC. In contrast, the activities of protease and nitrite reductase are higher in purple soil than in red soil,

especially under FS. Overall, the potential of nitrogen mineralization in red soil is stronger than in purple soil, especially under

60%WHC. Therefore, soil types and water status should both be paid attention in recommending nitrogen application rate to

prevent over-strong nitrogen supply ability of flue-cured tobacco in late growth stage and avoid the formation of mature

yellowing and aroma substances and quality deterioration of tobacco leaves.

Key words: Tobacco; Soil nitrogen mineralization; Enzymatic activity; Field water holding capacity
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Table 1 Basic physiochemical properties of tested soils
+ gAY pH HHLF (g/ke) 2 A (g/kg) L A (mg/kg) 5 (mg/kg) B (mg/kg)
£15% 6.47 23.14 1.07 68.81 7.16 110.59
f S 6.87 16.54 1.09 64.98 6.13 68.94
HESrKam M H AR K B 60%; FS BE3E T, 34 5: 1.3.2 B E IR T P SR FH AR T M - U S R

TR B P AR AR R IR ICIRS , RHER A
1 ~2cm K, WREFRERIG , MRIGAFIK I S5
KR, BIEA SRR A IR R E N
PEAT, RERSTE 25 °C, RIBE R 60%, B2 K
AR AR, IRy AR
IHEFE 64 d, HHFEEFHREEMMEE 0, 2, 8, 16, 32,
64 REEFE, I AW ABIRERAE, AL &
3AER, b 72 MG
1.3 #HRiNEREHELE
131 FEERALA HERERAER L IERE N H
T 5E +38 NH{-N Fl NOs-N &, 3 NH;-N Al
NO3-N K 2 mol/L KCI H#EHL, B i 43 F e i s
Fb B RN AN OB BE TR 2 | ELARI A2 TR0 A5 R
Z UL SCHR[14]0 ARF5EH 0 I OHLA R 15 NH-N
FINO3-N &z fil,

3 E L R (mg/(kg-d))=[N]/(AT)
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i) 22 B 3R LSD #:(P<0.05).
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Fig. 1 Changes of soil NH;-N and NO3-N contents under different treatments
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SRS S12E 0 AR, ELAH G 1 38 B4 i 25 /K
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Fig. 2 Changes of soil NH;-N and NO3-N mineralization rates under different treatments
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Fig.3 Changes of cumulative soil mineralized nitrogen contents
under different treatments
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Table 2 Estimated parameters of first-order kinetic models simulating soil nitrogen mineralization dynamics under different treatments

KoygME R No k R Nimax Nox k — R T
(mg/kg) (dh (mg/kg) (mg/(kgd))
FS 4 264.4 0.082 0.880 280.7 21.6 N, = 264.4(1-¢ "%
Kot 246.2 0.102 0.860 267.1 25.3 N, =246.2(1-¢"10%)
60%WHC £1 4 367.5 0.085 0.935 394.1 31.4 N, =367.5(1—¢ %)
Y 350.7 0.054 0.935 348.6 19.1 N, =350.7(1-¢ %)
#z3 TEIAEET HIEEEEMETIFE
Table 3 Changes of soil enzyme activities under different treatments
A IR KA LR i FRmt(E] (d) A
E 0 2 8 16 32 64
R FS #I  0.53+£0.0320.47+0.0720.80+0.1020.91+0.04a 1.09+0.01a 0.63+0.01b 0.74 AB
(NH;-N, mg/(g-24 h)) gefn 4 0.40+0.00b0.26+0.01 b0.35+0.02b0.69+0.04b 0.82+£0.02b 0.69+0.02a 0.53B
60%WHC 204  0.57+0.0520.42+0.0920.69+0.01a1.16+0.04a 1.38+0.05a 0.95+0.02a 0.86 A
gen 4 0.37+0.12b0.31+0.01 b0.56+0.04b0.57+0.06b 0.75+0.03b 0.70£0.06b 0.54 B
G FS 4riE 21.7+0.8a 228+05a 21.9+04a 203+06a 248+02a 19.0+03b 2176 A
(%22, pg/(g-2 h)) a4 195+04a 208+02b 21.5+04a 202+05a 267+05a 29.1+03a 22.96A
60%WHC 4IHe 21.6+09a 224+04a 21.6+06a 198+02a 17.0£03a 148+09a 19.53 AB
a4 193+04a 202+04a 198+03b 189+04b 163+08a 13.7+03a 18.01B
T S i FS 41 89.7+24b 86.7+39b 909+09a 879+1.5a 784+12b 754+33b 84.85AB
(NO2-N, pg/(L-24 h)) #efn . 95.6+2.7a 90.9+18a 867+12b 87.9+39a 838+1.8a 858+09a 8847A
60%WHC 400 902+21b 76.1+09b 752+18b 789+3.1a 703:09b 72.1+25b 77.14B
gefn - 96.4+09a 81.0+x2.1a 798+2.1a 780+12a 73.0x09a 749+3.1a 80.51 AB

T RA/NE TR FFRR R — 3590 40 T AN R 1 e ) 22 55 .25 (P<0.05); RS 5 BN i) 7R 7 [) fh B A) 22 57t {1 25 (P<0.05)
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Table 4 Correlation of soil nitrogen mineralization with soil enzyme activities

Eizzan T HERR (LI 5 () B35 51 (FS/60%WHC)
o i el VT 2 i i JhK i el Vi 1R 3 I it
NH;-N % & —0.174 0.573 0.308 —0.060 0.184 —0.092
(-0.270) (0.482) (0.328) (-0.547) (0.572) (0.076)
NO;-N % & 0.193 —0.473 —0.641" 0.125 -0.247 —0.394
(0.387) (-0.630%) (-0.729™) (0.352) (-0.381) (-0.6197)
AL R -0.571 0.426 0.449 —0.643" -0.193 0.414
(-0.736") (0.038) (0.610) (-0.649") (0.605) (0.483)
Ak R -0.671" 0.439 0.075 -0.686" -0.318 0.573
(-0.855™) (-0.155) (0.257) (-0.629) (-0.826" (0.451)
THLEN b ERE 0.708" —0.733™ —0.789™ 0.599° 0.432 —-0.799™"
(0.812") (-0.061) (—0.7417) (0.734™) (-0.8177) (-0.783")

fE: *FRIRTE P<0.05 KT RFMCE, **¥3RRTE P<0.01 AR WFMI; F55 ARRE A 1T 60%WHC H 77 551 T IUAH R 5L

3 ihie

ARG, KSR 2 PR £ 1 NH-N
NO3-N S FITCHL AN LA 5 m, X5 &
AN T Bt R —8, — MBI, 50%
~60% MK i 55 s i A A i s K
PR Sk 2z = 4 K 43 i W BB Tl R R A W T Y K )
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F 21,
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o, BEFRIHNZIE NHL-N P& s fr 8 e
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B THA Ry & T et ol il py)i| st
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FA) HIEMET, AL A, ST RN AY
s i 22 18 220 Ty AR S P g e ] - A AL
R 5 LA U & i W E A, AL &
EAMT HIEAZEY L, 25T HEAOMERRR ) A
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BOTE R — 35 32 4 0F R 2R AL RE i o (H B 4

FXH 06 P25 2 B B A 1 0B AL RRAE A 5 %
B, S+ RZ0 ey b ¥ m T, Xl
B2 R 2 B AR X A 55 60 W e ), BHES
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WO PEA 20 AR E I A K R B R T RA4F
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