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Net nitrogen mineralization in soils of Napahai wetland in Northwest Yunnan

XIE Chengjie'*, GUO Xuelian"*> ", YU Leichao'*, XU Jing'
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2 National Plateau Wetland Research Center ,Kunming 650224, China

Abstract; Nitrogen (N) is an essential nutrient of special importance for plant growth while it is often deficient in soils
because of low phytoavailability. Shifts in soil N status can be caused by variations in the N transformation. Soil N
mineralization is of prime importance in ecosystem productivity, N potential availability and losses from ecosystems. Using
resin-core incubation method, we examined the net N mineralization rates in swamp, swamp meadow and meadow soils
(0—15 cm) in situ. The soils located along a water level gradient in Napahai wetland, which are sensitive to the changes of
hydrological regimes, and reflect the different stage of wetland succession. The objective was to provide insight into the
mechanism that how wetland ecosystem evolution constraining net N mineralization in soils. The results indicated that the
inorganic N concentrations were significantly different among the three soils (0—10 ¢m), swamp > swamp meadow >
meadow, during the growth season. The NH,-N concentrations showed the same decrease trend as inorganic N while the
NO;-N concentrations showed a significant increase trend in the three soils., The inorganic N was mainly in the form of
NH;-N in swamp and swamp meadow soils, which accounted for 96.76% and 75.24% respectively. In contrast, NO;-N was
the main form of inorganic N in meadow soil and accounted for 58.77%. The net N mineralization rates were significantly
different during the growth season, ranking in order of swamp meadow > meadow > swamp. The results indicated that wet
and dry alternation is beneficial to the net N mineralization in the wetland soils, and favors higher N effectiveness and
greater phytoavailability. The net N mineralization rate in swamp soil was negative during the growth season. The rates in

swamp meadow and meadow soils were negative from May to September while positive from September to November. The net
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ammonization rates in the soils showed a significant decrease as meadow > swamp meadow > swamp from May to September,
but showed a significant increase as swamp < meadow < swamp meadow from September to November. The net nitrification
rates in soils among the three wetland types showed a significant decrease as swamp > swamp meadow >meadow from May to
September, but showed a significant increase as swamp < swamp meadow < meadow from September to November. On the
whole, the net N mineralization was main in the form of nitrification in the swamp and meadow soils while in the form of
ammonization in the swamp meadow soil during the growth season. In addition, the N mineralization in soils was influenced
by soil NO,-N concentration, organic material concentration, C/N ratio and soil moisture in the soils. The net N
mineralization rate in swamp soil was negatively related to soil NO;-N concentration, organic material concentration, C/N
ratio and soil moisture. In swamp meadow soil, the N mineralization rate was negatively related to soil NO;-N concentration
and C/N ratio, but was positively related to soil moisture. In contrast, the net N mineralization rate in meadow soil was
negatively related to soil NO;-N concentration and bulk density, but was positively related to organic material concentration

and soil moisture.

Key Words: Napahai; plateau wetland; net N mineralization rate
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Table 1 Description of study area

IKICARBL

Ff b P i . e
. . . Hydrological .
Site Dominant species . Soil types
condition
TR Swamp A2 ( Hippuris vulgaris) , 285 ( Zizania caduciflora) , 7K, P ALK VAVE T

( Scirpustaberna montani) , 7K ( Polygonum hydropiper) %5

T H B ( Carex pleistoguna) , i B 5 ( Blysmus sinocomopressus )
BB ( Carex nubigena) , K3 ( Deschamps caespitosa) , MM B HERUK L
( Sanguisorba filiformis) 55

K% ZE 0 3% ( Potentilla anserine) , 3§ 5 & ( Pedicularis longiflora

HERE A

Swamp meadow

Eifn) var. tubiformis) , ZEHiT( Plantago asiatica) , HE (Artemisia Japonica) , IR IK JHLR 7K i+
Meadow =N (Aster tataricus) , T2 it ( Taraxacum mongolicum ) PRE R

(Lancea tibetica) %5

1.3 BUaIHE S5

IR i = B3RS R TEHLE(NH,-N + NO3-N) + WIETEHLA (NH-N + NO;-N) -

BRI A CAHLA (NH, -N + NO;-N)
+ A AR LR = [ ]I B CHLA (NHS-N + NO3-N) + W#IELHLA (NH,-N + NO;-N) -
RFEET R EHLA (NH,-N + NO;-N) | / Bi3m[a]

IR R = (B5FRJE 1Y NH,-N + R0 NH-N-JEFRET00 NH-N) / 5520

TR = (B5FRJE 1Y NOS-N + WK NOS-N-}EFRHIN NOS-N) / H5 350 [H]

BAEGETT o3 B A FIAE B T H 05002k ] SPSS18. 0 Fll Excel 2003,
2 BEREHW
2.1 AR LA S Y A

AMAVET M T CHLR S B Eh A LA 1, AR 0—10 em H3ETCHLA(NH,-N + NO;-N)
S E KN IHPE(110.95 mg/kg) >THFALE ) (92.99 mg/kg) >Eifi] (64.38 mg/kg) . Hiir, 13 NH;-N
i RIS TR AR S B s NOS-N & i R I Fof) >V AL ) S TR . NH-N iR 3 THE LA
F P IEHL A M EEAEAEIE A HS i S TCHLE S W L5 N 96.76% \75.24% , NO5-N Sk Hifa) -4
TR EEAAAEER, A SN TR GBI 58.77%, NH)-N & i ZE W28 (IR, 50 3 A
54.0% , B EAL F B+ 38 19.3% , Hi48) +3E N 58.5% , NO;-N &9 Z 3 AL B | VA F IR b+ 3N
52. 3% ,{BEFACE i 5 R 88.7% , Hifa) 13K 96.6%
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P> B 79— 11 A GBI B> ik LRy > HRER AR
‘ZE‘]%O %/I\étﬁé , ‘{7& ‘{% *ﬂ%@ j:igfjg[‘b)"ﬂgﬂgﬁﬁ /ﬂzfﬁf 18. € seasonal dynamics of mmorganic content In soils o
FH Bl ST RS LR 1L T4 8 A 0 3R 1
SALAE,

swamp ( A ), swamp meadow ( B) and meadow ( C) in

Napahai wetland

R2 MRS TREERYT LT
Table 2 The N mineralization characteristics in soils of swamp, swamp meadow and meadow in Napahai wetland

B (H)

SIgE| . P TR ) i)
Ttem Incubation Swamp Swamp meadow Meadow
stage (Month)

R LHEF /(mg-kg™-d™") 5—7 -0.69 (0.03) ¢ -0.21 (0.09) a -0.41 (0.19) b

Net nitrogen mineralization rate 7—9 -1.24 (0.24) a -0.88 (-0.11) a -1.05 (0.14) a
9—11 -0.58 (0.25) ¢ 1.00 (0.56) a 0.11 (0.03) b

R ALE R/ (mg-kg™-d™") 5—7 -0.73 (0.01) ¢ -0.21 (0.12) b -0.16 (0.11) a

Net ammonification rate 79 -1.24 (0.27) ¢ -0.03 (0.01) b -0.01 (0.01) a
9—11 -0.61 (0.24) ¢ 0.94 (0.59) a -0.09 (0.06) b

Hil L% % Net nitrification rate 5—7 0.04 (0.02) a 0.01 (0.00) b -0.25 (0.09) ¢

/(mg-kg™'-d™") 7—9 -0.01 (0.00) a -0.85 (0.27) a -1.04 (0.21) a
9—11 0.037 (0.02) a 0.06 (0.06) a 0.19 (0.07) a

155 RO BAR N b 22 ; AT N & A AR AR PHREROR 2R AR (P < 0. 05)

2.3 AN RS SRR G R
AN A [ 2R 2 - S R R 5 SRR A 7 A SCSC R ANER 3 s, VA IR M - 3 R f s R
5 RIS R S AU R RS R B R A T SCOC R TR AL A A i - SR AY 4 R fk
R3 MRGEMITERYAERS T EREEFREXE

Table 3 The relationships between net N mineralization and environmental factors in soils of swamp, swamp meadow and meadow in

Napahai wetland

Type ndex nitrogen nitrogen matter N Bullc density content
A% Swamp HH5&HE Pearson correlation -0.787 -0.999 * -0.916 -0.963 -0.287 -0.897

B Significance 0.423 0.024 0.262 0.173 0.815 0.292
TR A AHSE1E Pearson correlation 0.279 -0.843 -0.568 -0.890 0.620 0.783
Swamp meadow B Significance 0.820 0.362 0.616 0.302 0.574 0.428
Fifi] Meadow HHFEE Pearson correlation 0.575 -0.774 0.954 -0.551 -0.992 0.768

B Significance 0.610 0.436 0.195 0.629 0.081 0.442

# 7E 0.05 K| A E
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IR S SIS DI O, R E L R 32 - ORISR 2 S A
SENRLEAEM, Kader 2 2 BT £ W] LR LB R S5 A L ARG, BT LR E B
) A B R AL RIS S I TR A A R R B E TR, X R R A AR R
BRAL, B & A0 T R AR BB ) T 4 Ak X G R Bl 38K o & B AR Ak, Y K B 7 e )
R R KA S AR AR A SRR AR A AR BRI T R AR st R K
TEXHEVE TR ) R ) - 3R EUR AR P A R, Kader 267 B9 R R AMEE T, L3RG 1k
R R IR+ A LR S R R AR . AR TR B A R AR s T K, RS R
2 AT IRAISE, KA R SR FRRTA LR & R AR, MR 8B M, AT E IR
B, AR LR S SRRA MR & R IEAHC R, UL, 8 HLER & 1 e a2 22 +
e SRR 2
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