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1.1 HRREL EWHGESTRE

WA T 2004 FHFIABREZ A
X R RER N B ERERET LA BH
SYRAFEN T BIX L T B R
FREER RS TR A - R
4 + ( AFMMS - Abandoned Farmland Mesophytic
Meadow Seil) | H14: Zi4g] 1 ( MMS - Mesophytic Mead-
ow Soil ) .7 B f5] + ( WMS ~ Wet Meadow Soil ) 178
# 1 (MS ~ Marsh Soil) , H4EEFSMAZEICRKIAK ST
(AR LMK ARG ) B (HE &
B ZHNE)ER 4 R NKS - BgE
DR : AFMMS g% 40w T 80 o2 BE AN S 4
BAK, HEA B RBHE 224 8 MMS R SR T
LK & B R B ZH0H A R B FR
B HEGHEEEMEZ RS T AFMMS H8 8K
F WMS; WMS AR EFK REH o B EKL
FEEMMINEER S MBEE RS RERR;
MS BHEEBUKEK R B E EEME R
5 WMS #if,

HTX AR AR K SO R B E 4
L8 4 FPATR 28 MR, TF 2009 - 06,
2009 - 11—12 #2010 - 03 #47T =K KM, FKH
(7—10 A) @ 37K 47 5 (¥B 5y K IRTE 40 ~ 50 cm $
ZlmPE) ELLBTTHEN, REFKHREL
o XNFEEIKEE(ME FEEKEDS) BAR
FHe, BHEHIE 3 FE (0 ~30 cm ) , FI A GPS
RLGE. BMHEHE 10 cm S BB CRE

2 BEAER R [ —HE b 3 A 3 30 1 ) R —
RALRIHTEERE G IR A, AR AR A + A
LK AFMMS MMS \WMS Fi MS + 4 E 6 1B
ARSI N 18 39,18 9 4,
1.2 #E&k5aHh

BERFELEEBRXNT LG, E+H
Bt 7R b . 385 4 b A 25 W5 BT 43 M R P O 2
H %R (RAN—Rapid Available N) . 272 & ( Ammo-
nium N) FEZ% (Nitrate N) JEBH VIR, FHHA.
BERAMBERNIEFEMRERS R LY/
T1229 - 1999, LY/T1231 - 1999 §1 LY/T1230 -
1999') s S 34 LI A PR AR 1 BB I 2 , R T 7
HEPFRPOE E R AMMEE. DON F|H KCl #
WRB RS mmAakEnzE" . MFERE
BAsSER(HE) T4 LB KX TEARF
HRMEINERE, A0BESRERBENRET
SPSS M A T KK, SCHH& HIEHER O ~ 10
em, 10 ~20 em. 20 ~30 ecm B ERF LB B EHM
TR, ERPICH(1).(2).(3),41 RAN(1) .DON/
RAN(1)%/R~ 0 ~10 em 13 1) RAN & & DON
1 RAN & & lofE, Kb,

2GRN

2.1 EHA

B1 BxR,4%+8RAN S BAUKER
194.7 ~1 072.2 mg/kg,4 2K+ 6] & X 5 2 RAN
R BRI EHNERARBRALREES R 4 %+
EHHELEREm T, BEL RAN S B (p>
0.05) JEBW (p <0.05) , Hfth 3 2K+ RAN & &
R B (p <0.05) J5MME(p>0.05),
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Fig. 1 RAN content at each soil layer in Napahai reserve
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4% +5E0 BELEZHRAN SEHRBE(p
<0.05) & F3Ah 3 2+ HEXT R Z RAN S &, F¢ 7
RBELHHEMTR RAN &, 2518 H At 3 2
+ 3%t 6 RAN & 8893.71 ~5.53.3.34 ~4.50
%5, BRFHH -4 EMLTZE RAN T EBET
AR A+ T ZE RAN &S5, HMA R AFMMS <
MMS < WMS < <MS,{H 4 &+ E =2 ER2
FAPARR, KA. L2 RAN SEBE4 X LBEH
HRBE(p<0.05) ;T R{UREL RAN Bk
BE(p<0.01) & FHM3 K+ HEW$PFERAN &
B, A3 K8 SHEFH—PEER LM
mAERA L, P TR RAN SBHGELREREE,
2.2 BRENE

2 B8R, KX 4%+ K DON & & DON/
RAN(% ) 4L X [6] 24 5. 39 ~32. 13 mg/kg. 1. 94%
~4.73% , DON & BHMH HEM I FTEL—8, 0
B b TR P ERZ B (p <0.05) [ FH2
ZIAEIEs N, B 1.2 %0, E%EL DON FEHH
F [ R E5H RAN §EHEERN>REHEAR,
i oAt 3 2513 DON #1 RAN & BAE#HE M L
AHRTEE—H, 4 K1HWE B DON/RAN(% ) #
HmEEm S F AP E,H EZ A DON/RAN(% ) B
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Fig. 2 DON content at each soil layer in Napahai reserve

44T H), BELLZ DON FRHEE(p
<0.05) & FH Aty +- 4 x$ )i 2 DON & & ; EJZ DON
&% AFMMS < MMS < WMS < MS, B4} 81 8 (p
<0.05);MfEF#H# - PAEEA L PAEEH L,
BHEALZE,FTEDNZTRASRARE, 4%
+ /5] DON/RAN (% ) 4} 5 #L1# %y AFMMS > MMS
>WMS > MS, H i AFMMS # 2 DON/RAN(% ) ¥
BET MSXRR.

2.3 BER |

4%+ NH,* - N &8 NH,* - N/RAN
(% ) ALK [6 43 %1 K 3. 18 ~33.27 mg/kg.1.50%
~3.30% (H 3), X EEM, RELELHE
NH,* -N & BE{ETFH TR, Stk 5 ER
> o> TR 4 X+ G RN RE AR,
WELEEE N, -NFBHRBE(p<0.05);
A - A B L SRE NH, T -N SEARA
P BEm R EEE L RN, -N A
BRE(p<0.05)BFEANHTE NG -N g
B, HHTR2ZEN NH,* -N & BRyEE, 4%
% B 1 NH,* - N/RAN(% ) £S5 EMAAPR
BRI RA—, BEL N ERATFH. TR, fid
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Fig 3 NH,* - N content at each soil layer in Napahai reserve
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A2 ME], EXRZNH, " -NEFBFPFHAR
£ RAEPTENH," -N SRR IER, 4 X+
H(a], & XN E NH,* - N/RAN(% ) Z57/), BB
BRI
2.4 WER

4%+ NO,” ~-N &8 .NO,” -N/RAN(%)
AL X (8] 43 B K 1.05 ~ 7.42 mg/kg,0.35% ~
1.17% (R 4), HmEm f,4 X1-HENO,” -NF
BEUARAR - F#hih - P EEAL =R ZH
NO,” -N SR ER/M, SHMEREA N ENA—
BGHAMR3 RLEH EENO,” -NEFENEE(p<
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4 K+ H& B NO,” - N/RAN( % ) 7 5 i & 7 46
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BTHA 3 KRN 2 ML EE NO,” -N
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Fig 4 NO; ™ =N content at each soil layer in Napahai reserve
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3.1 K& - EHESHERAS RHOKW

AR 4 K84, BELERPEUK AIES
SR ERERAR I RANNETBRHBEEST
A3 %43, HHEMDON FREHM3 XK+
BHERSRUE, B5KS -t EEYAY
BAHYIEME - 8.7 - BYRX R EF TR
AREI5 LK - o EEYEYRBXMMEXR
AR,

REEHNRAMEPEER LB EA LM
MRLRKI ST R B, FH - A T K
FRIFE, B3 XL HAF TRV AL TR
S SR/ BRIBIE LA, Hofh 3 2+ SRR EALR A
SRS RS - 8 EEYAEY RN RIRR
AHE,

BARE , HE L EZ KEBUKIFE R, 3
ERRARRERANEREHM I KL BHANE
M55t L 0K S XA R K Hof 3 238

HYEZ R DON BEKA 7 OAHBEW X%

- PR SRR RN T E R BUE R AR A

T,
32 WRENKRIMENEEENY

AMPHIX 4 K+ EEHE S & SRR A
BIET 4. 1% . TR /4818 1 + 5B
KRB A KITHAAFH, R/ R
PLE S WA AW B EL T 3.6% ~ -4.66% ;
KR X — WAL TF 10.24% ~11.77% 1,
FERLHERP BT REEL(8—10 AR B
PRIERE RERZ BEEREILE S R
HH H B4 B R 9.47% . 12.79% .21.25% ), 3
PMEEIRES, BARREEH X (£8) +HxLH
REFERAWLHIERA L, HE HHERBAE, E
REFHRFIEEMRBRELHRETE, HENA
BESEREM AR R 21.25%, Bk, #H
ARy Bk (R ) W B R ME P, BR T
BENENAAS N RFBEAINTHEAIE
(Soluble Organic N) , 5 0] V& A HL B2 /K7 i & BLAY
BRANR.

BT AR EA K () A6, F A
H(PH) B MR RE AR IE) MEBH IR
SRNBALHRBRTRPHTNASE, Wit
HHMEATAENAN S, BRI R REREN R —
BOARTHME ik, XFTRER A A L P M EA
VB EGRIE A X, FBFRFAHKCHE
WA RR R B WE T a8 i X
4 213K DON & &, LR E TR EBKE (f#)
ERBEHAASE, H & 53RN AR
F5%, ARMT 4 X+ FETHEANRNRLHL
S8, T EEPABRANRALERBRNBERE
PLE(DON) J5, \l H Y M+ EMAE Y S HEA
AR EZ2mMAEDEAN T EEH R KA
AP, Bk, ELEEREERASHTR
R TRESENTIAN S, TAEIRHS
BIRS) 5IE R T AR L EE R R R HHLRI B
N BAEEE L,
3.3 DON ISR FIFRBIETE N

EEAANBSARLBRURAY . HEDS
AHRAANEE, AFEBRSE LK EBH
BHAKEH R T ERLB, £ UAEHTFZR
TXE, BES BR, APK4 KL D, BE
1% L2 BEE 1+ T)E DON & BBRETENAS
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£ (DON/IN 2546 F0.79 ~0.95) , H At #4811 AL
Z(DON/IN L F 1.02 ~2.17), FREP S
EUERAARPENZEK L EHR R Z R, K
B R RN B M - SR R Z A 0 ~ 10 em 2
£ DON/IN 7546 F 1.04 ~2.41 (6], Jones Z 4t
%t Haplic podzol ,Dystric gleysol ,Eutric cambisol =2
B+ M A TR TR, R4 DON
HERTHERWEEN &, 455 =K 05
#% (soluble N) ) 90% .50% .48% , X 3 PRH)
B # %Y, 1A DON & B—B#HE T
AN EEB, HTFDON R+ EEEMNERAER
AMkEZ — ™ H i, DON 7E + R EFH 4
BER R ZE A EEEMRRE L FRRELH
RS BREM LB, BN TR TR0 RS,
TEBAEYOHEYR R TR ERA A LEEB S
# DON,

EZZ1DAN/RANGR) (1) I DAN/RAN(%) (2) EXZRADAN/RANR) (3)

—O-—DON/IN(1) —O—DON/IN(2) == DON/IN(3)

8 3
2| T g 2
&6 | [ o e T 1, | &

Bl T - B 1

5 {°

s ¥ s L L 0

AFYS s ns 'S
THREE

1 :DAN % DON,Ammonium ~ N Nitrate - N & & #1; IN (Inorgan-
ic N) 3 Ammonium — N .Nitrate - N F &

5 ARG K T RELNAS S RILE
Fig 5 Comparison of rapid available N components at each
soil layer in Napahai reserve

+3%h0 DON FERE A S R AW R BT H
F A EEWIFHE R E X, I 35 R I5 R
Wikt £ M 7 %9, DON AT R+ N £
Bk, U DON B H & R4 5 B AR KK
61% ~97% , T X EH 5 4 DON &R AE WK T
WKAKEHEERE® ™, ABBXK4 X+
HE[a] ) DON/RAN(% ) 4} 5 (B 2) 5 13K S 3
(EFSMAZE R LUK E YRR MR % R IR, +
HEK 4R (#) , £3% DON /&5 RAN 1% (%),
BV 3k 5 B K 4358 Bl & 4 i 2% 49 DON 46
X IR (1K) o B, 38 4 B S0 T R S0 KO8
H51X + 4 DON HyERH R 3 , M TIHEAR B AR 183

ARENEERARESEN, HREERAEN
PR, MR, AEHIBFEFH 4 %135 DON/
RAN(% ) 5+ HEK M 34 i % B3 R R —A 9%
BT, ot F RIS K 48 (26 8)) (38 i 1
B B XA KT TS, REFELMY
xR X R EBH SRR,

A Kb A A R 2 3% DON Sk F—+
AT DUE & B 37 AT (fate) BIBFFETE
EERFEZEXE, W mu®>™ &
W R ET %A S A 49 1 4 DON BF5T, B
o188 b i A K A K 2R TR 4 SR AR A -
Bt RS, AL R o b e R T S, 0
FHIE LA R 7 7 L b 7 B X 99 3, £ 3P i
DON AR 4 15 5 1R 4 25 B, EL R 26 % T ek
BkFEEERABENEW, BHib, KB+ L
T 1L K Y - DON BB 3T, 3 A
CUEY A:OL =K 429 880l X -k, €402
BHEEHREL

4 g

L AKX 4K 1A, BREFELEZ RAN §&
BIEFHSZE RAN S84, K3 XL H LR
RAN ZRHMBERTHTE; M4 LLHEH LR
DON EEB2HETFHTRE DON F&, B&XE 4
%13 |2 (0 ~10 cm) 7 RAN F1 DON ) £ B4+
B, 2 RAN #1 DON S E# 4 X+ EFEK TR
518K - HBEEST RAVRBXNER,

2 BREERXANTENEERTHMI %
T4, Hf3 K HEZRERNHPTEERERA
NEE . LENESASENREANAE EF
- R A0 RS AR,

3. ERE AN BE G RAN HHH 4.22% ~
7.92% P EHE LHUETF 4. 1% .DON HHHETF
5%, RBEASFHERXENIBEBAVAAS
TMLABRS o

4. BELEZ DON FERMEN A S BB NE
i, HA3 X1 DON EEFFARVA LR, MM
TR L EEYAN S, £ 4% DON 5 SON
MAREEEMNFS N E L,

5. 7E4 2+, % 2 DON/RAN(% ) 894 7
3 AFMMS > MMS > WMS > MS, FL. AFMMS B %5
F MS; i L #E# DON/IN 43 &% AFMMS > WMS
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>MMS >MS, FEHBILE S Rk/D. BEXE,
TKAMRRAE, 3 5 W BAK 43 & A i 52 i) DON A
Xt Bl , BT RS KR L R P ERAE
HAMMITIMER,
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Variation of Soil Rapid Available Nitrogen Components and Its Implication
in Napahai Lake-Marsh Region, Northwest Yunnan Mountain

HU Jinming, YUAN Han, LI Jie, DONG Yunxia, MA Binbin

( Asian International Rivers Center, Yunnan University, Kunming 650091, China)

Abstract; Contents of Rapid Available N (RAN), Dissolved Organic N (DON), Ammonium N and Nitrate N at 3
layers (1st 0 -~ 10 em, 2nd 10 =20 c¢m, 3rd 20 —30 cm) were analyzed for the 4 soil types: Abandoned Farmland
Mesophytic Meadow Soil ( AFMMS), Mesophytic Meadow Soil (MMS), Wet Meadow Soil (WMS), and Marsh
Soil ( MS) in Napahai reserve, northwest Yunnan,China. It showed;: RAN and 3 components at each layer of MS
were significantly higher than those at corresponding layers of other 3 soils. RAN and DON were mainly distributed
at the 1st layers for 4 soils. Both orders of RAN and DON among 4 soils were mainly shown as AFMMS < MMS <
WMS < MS. Except MS, RAN and 3 components at the 2nd and 3rd layers, as well the Ammonium N at the 1st
layer, showed less variation among other 3 soils. Total percentage of the 3 components to RAN was only about
4.22% ~7.92%. DON content nearly equaled to IN content at each layer of MS, but the former was higher than
the later for other 3 soils. DON/RAN (% ) at each corresponding layer among the 4 soils behaved as AFMMS >
MMS > WMS > MS, but DON/IN at the 1st and 2nd layer as AFMMS > WMS > MMS > MS. This study indicated
variations of soil water and vegetation significantly drove the variation of soil RAN and its components. Total con-
tents of 3 components only accounted for few percentages of RAN, meaning still large part of hydrolysable soil or-
ganic N needs to be studied. Due to its easily usable and losable with water, DON might play more important roles
in soil nitrogen supplication and have important environmental implication, comparing to the relatively lower content

of IN. Becoming drying would increase relative DON percentage to RAN and exacerbate its loss of wetland soil.

Key words: wetland; soil; rapid available N component; variation; implication; Napahai
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