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Effects of Drying-rewetting Intensity and Frequency on the
Inorganic Nitrogen and Net Nitrogen Mineralization of
Hydrocotyle Vulgaris-soil System

AN Jing, ZHANG Xiaoya, DUAN Muying, DING Yan, JIANG Lihua, GAO Jungin

(School of Nature Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract: [ Purpose | Effects of altered precipitation patterns on natural ecosystems with climate
change has already become a hot topic of ecological study. Our purpose was to reveal the effects of
altered precipitation patterns on the inorganic nitrogen (N) and net N mineralization. [ Method ] We
conducted a greenhouse experiment with H. vulgaris across three drying-rewetting intensities and fre-
quencies. We analyzed the content of nitrate and ammonium, net N mineralization and nitrification
rate of the soils. [ Result] (1) Drying-rewetting intensity significantly affected soil inorganic N con-
tent of H. vulgaris. In the lowest drying-rewetting intensity, the ammonium content was the highest
and nitrate content was the lowest than other two treatments. With drying-rewetting intensity in-

creased, ammonium content decreased while nitrate content increased. (2) Drying-rewetting fre-
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quency significantly affected soil inorganic N content of H. vulgaris. With drying-rewetting fre-

quency increased, ammonium content decreased while nitrate content increased. (3) There was a sig-

nificant interactive effect between drying-rewetting intensity and frequency on soil inorganic N and

net N mineralization. [ Conclusion] Our results suggested that altered drying-rewetting intensity and

frequency can affect N availability and N cycle in plant-soil system, which indirectly affect the soil in-

organic N, net N mineralization and nitrification rate of H. vulgaris.

Keywords: drying-rewetting; Hydrocotyle vulgaris; nitrate nitrogen; ammonium nitrogen; net nitro-

gen mineralization

UG TIIN ARAAF 22 DX Sl i+ 5 2
SRR K SR PR N S A s e
BRI AR N R S R GUK MR,
SHEEERIZA RN RS2, S
R 1) P 5 2 98 AT AR SR 20 AN ML i A 7
b, FEMRREH SR o OB T 2 R AR 4

AEBVAISIEAFET L2, %
SR PR IR LR AL I LA (s
RMAHER) ZJa A M THAEY A AT, XA
SURE /ORI A o= £ NIDE S A s S SR T A (B
PR FRVE I, JCAL 20 A A N7 a5 A1 PR i
P T SRR R, T LS R AR
M AEART ., LK o3 S 5 M e R A Y
WERZ—, FKRBUE 2 BRI R SRR
ARAE WIS M) 4 338 S0 A R 5 R e R
TSRS A T —E a2 B
IEAHSCOR AR, WA 3 S /K i -3 R
AR RIS A R A 3, R LA S =
s, IERARER R HE, AR
i —E I, SR T AR AR
ARES R, IARIErE g, SEEZMAR
SRR AN LY AN PSS 31 K A S

WFFERI KO O i | ) 1
G TR R A LA A AN,
SRS AR e LK AP AR, )
ZENBE b, B YA R RORE
Jt, XL U BRI AR R DT AT, AT
PRt LRI A= Iy, UEY RS T
MRS TR o, s T2 MR L
SFE T AR DL R R I (] 23 5 e AT AR,
WFFERM e U B T S A 3] Y
R G LI N3G, B 300 A s i
JEHE IR RS A 2 AR

PSR S R SRR LR, W RS
A, TR R AN B A
HARER, SHECEEMS R, AR
B, TRRsE A A BT

RIS LERSLTE SRR L Dy
EARON (e R f v i A Y e i s R N O
FEUAR i ORI ARE, SR R 2 P e 1 5
5, A E AN )RR SR R B AR AR ST S
FIETHLA ESREER) YL R LR
Wi, RN B SAAET LHEnl B R R K
FE PR IEEERL

1 MR A

1.1 Rt

B B H B9 7 46 5 (Hydrocotyle vulgaris) 2K
B FHuM PR IR M E KA, 5 AL sl R A
TP TR AR . B RS — LR IR b AP ok
Y, WK BB RS20, e Ay Huhk A
KA, B R AT IAPER, RHAME S,
TENPERE, ARG, FTREARE N, B
PR AT 24, SRR S RS AR
TR0 B AL B £ 1 B — B0 B s R AR 90 BE, P
T EAZ 30 cm W¥EHER T, R 2 Bk, A5
4 33k F R R YD - IR A R IREIVRE R 1) v
(Wb A)=1.5:11, %3858 T 28, +
BRIy SR 30%, AR SR 80 mg/g,
RN 4.75 mg/lg, TTHLE S EN 2.98 ng/g.
DLRTLAR 245 3B K o R R, e il
SERMT R R R (B 3 d BE 1 Rk, TR (B
6 dHe 1 oK) FMIRAR (5 9 d 58 1 RK); T8
RS IE S R i (BEEZK 600 mL), H (BRIK
Jiti 7K 400 mL) FIAK % 7K & (5K it /K 200 mL),
Lo Fgbs, RERMALIE S ANEHE



496 Py I )y N = 22

9533 %

R T 2015 4F 6 HIEIFUR, FF4E 60 do A
TSR AE A MO R R AR A BR A ] il 2
A7, I RTRE = N HEE R 28.0 €, F
PR 74.2%.

1.2 FERCRESIE

RIS, W IR Sy, T
WG EHEE S A M S A S EIE . s
BF, SrnlE R A s i g8, S 45 £, 7RI
BISCERE, AT RIS A S A MIE . R
FEMT H 385K BT 10%~45% ZJa], HIERNAS
RS ENE T EWNT . BA TR FREL 6 g
fitf 1, JIA 0.05 mol/L ) K,SO4 ¥ 30 mL, 7EE
PHLF 120 v/min 52% 90 min J5, FHHHRHUEZE
Vol VR R AR /MDY, B TS
WML (5 SEAL A ], AA3 Kl FIE.

e E N Py S =R 1 A

Nmin = (N2 —N1) /d (1)

X H, Ny HEET LR, mg(ked); N,
RHREFERTH) EHL A =, mgkg; N, MEEFRIERIC
ML, mgkg; d NEFRIHE], d.

TS R A R AT,

Nuie = (N2' =Ny') /d ()

K 2)H, Ny AERMER, mg/(kg-d); N'H
WEFEATIE A A S, me/kg; Ny WIEFRIG AR
iw, mg/kg; d NEEFEAETE], d.
1.3 HdEoarir

KR R T 2508 (two-way ANOV As)
AN (] 05 5 5 i B RN 0 7 0 o I AR R
FAHS A S = . R SPSS 20.0 Geit 4
AT G B, Ab BRI 25 5 W2 (P<0.05) £
Turkey = Ji5 6 5 73 M 45 th o >R Sigmaplot 12.5

BRPFAEE

2 HBRESH

2.0 TR RS R A g I R G
IS ib Al

1 RY: TR ATH R BE AT 3N A 4
WS . WMERAMENA S EIA BEVm,
HM#E L HAEH B2 (P<0.05), TR #8ELE
BARMIAERT, AR S RS TR A B
FIOINMREAL; TR E R N, TSR
R AR S WA BEE I (K 1a).

3FFRACEE T, HIEMASRAGRET
TR v A R A 3L 3 v T v A MR R
AL, AR TR AR R T A A BT T
FiEZES (F 1b), TR R, i
RN HIETALA S A B, T
R R T, RIETCHLA S B TR
R R R AL PR 2 T SR AR R AL B
TMAE A FRAER TS A I B 5
(# 1c), XEHSRE AR S
2.2 FIRACE R E N A g I R G
RPN Al

1 RUT: T MRS v B R A A
S8 VT A R R AN AT b AR A A A I S
HW & HARH S (P<0.05), 3 Ff 11532 #om
FER, s A SR AR R TE = TR A IR T
ARV N A IR A R i AR
L=t =Y T Rl S T S (A T PR
e, H AP MR T il s R e
S (K 2a), TRRACH: 58 B AR X + e
R 3 R 1) 5 ) 5 %6 v il A 8 8 114 52 ) —
(/¥ 2b).

*1 FERBBEMNENIRESR, WHSRMLIASEZRNHEN N

Tab. 1 Effects of drying-rewetting intensity, frequency and their interaction on the contents of nitrate, ammonium
and inorganic N by analysis of variance
T H HER SR T QI iaE RN g
item NO;-N NH,'-N inorganic N net nitrification rate net N mineralization rate
TARA B (1) Fa 36 35.27 11.90 7.22 11.90 7.22
drying-rewetting intensity P <0.001  <0.001 0.002 <0.001 0.002
TR BIE (F) F 36 7.11 98.09 88.97 98.09 88.97
drying-rewetting frequency P 0.002  <0.001 <0.001 <0.001 <0.001
I Fy 36 2.76 14.88 14.80 14.88 14.80
P 0.042 <0.001 <0.001 <0.001 <0.001
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Fig. 1 Interactive effects of drying-rewetting intensity and frequency on the contents of nitrate, ammonium and inorganic N
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