2017,36(8):1640-1648 ol IFOE R ¥ ¥ IR 2017 4 8 A

Journal of Agro-Environment Science

SRRy, A3, BT S ARSI DRGSO 2 S AGE i BSE R T]. ARV PR EER, 2017, 36(8) : 1640-1648.
ZHANG Jin-ling, LI Jie, ZHAO Jian—ning, et al. Effects of nitrogen addition on greenhouse gas flux in a Stipa baicalensis grassland in Inner Mongolia[]]. Jour—
nal of Agro-Environment Science, 2017, 36(8): 1640-1648.

RERMX MR FEREESEFBESHFN
ke FLoRAET, NasE, T F, HEAT

(LA FBFRF RPN BT, KHE 3001915 2. K BAO K27 P 202 e, PEFH 1108665 3.5 A8 DU i e Jst i A A Bl g, I
IR 021008)

W OE O TURRADREX NS DUIMR & 28 B R £ 2R 2 A CO,. CH, Al N,O S it A5 I , 303058 0 i NHNO; LIS AT
RESEN, 12 XTI (0 kg N+hm=, CK) iK% (30 kg N-hm2,N30) . 14 (50 kg N+-hm2, N50) Fll =% (100 kg N-hm2,N100)4 & Z AN
A, FHOFEAERKZE(6—10 A) RS -SAMETERNE T CO, CH, A1 NO Ayl . 251380 DUI/REFFRFUR CO, Al N,O
AR CH, AL, 506 BEAH HE , (30 InAb BE (N30 NS0 AT N100 )78 2 4 B i A st i[RI, 35m T CO, A1 N,O 1) SR 1HEK
i, IFRRART CH, (19 Bt 2P ] S BRI TEVE SR I N N100>N30>N50>CK, it N50 403 BTt i 25 14 0 5 Ay b b A= 9
i, LRI % A BRI IR TR S I . A OC AT RR B 3 AR A RUARHERGE £ 5 LR A LR NOS-N Fr i B A 5 (P<
0.05),CO, Fl N,O HEJIGH 5 - 38 5 /K 3 25 IEAR 5 (P<0.05) , CH, Al NO HEGE -5 1+ 4% NHi-N & Jbf B M2 (P<0.01)
SRR DUMURE PR s BRI IR 3 SR BRI R

RESEE X511 XEERER:A  XEHE:1672-2043(2017)08-1640-09  doi:10.11654/jaes.2017-0030

Effects of nitrogen addition on greenhouse gas flux in a Stipa baicalensis grassland in Inner Mongolia

ZHANG Jin-ling'?, LI Jie', ZHAO Jian—ning', LIU Hong—mei', WANG Yu®, YANG Dian-lin""

(1.Agro-Environmental Protection Institute, Ministry of Agriculture, Tianjin 300191, China; 2.Department of Horticulture, Shenyang Agricul—
tural University, Shenyang 110866, China; 3.Hulun Buir Grassland Supervision and Administration Bureau of Inner Mongolia, Hulunbeier
021008, China)

Abstract : There is great significance in exploring the response of temperate meadow steppes to global climate change. The dynamics of
greenhouse gas(CO,, CH,, and N,0) fluxes are essential for such; thus, the response of a grassland ecosystem to nitrogen addition in a Stipa
baicalensis grassland in Inner Mongolia was measured. Four nitrogen addition levels of 0( CK), 30(N30), 50(N50), and 100(N100) kg N+
hm? were used to determine the effects of nitrogen addition on greenhouse gas emissions during the growing season (June to October ), using
the methods of static chamber—box gas chromatography. We found that the Stipa baicalensis grassland was a source of CO, and N,0, but a
sink for CH,. Nitrogen addition increased the above—ground biomass of the plants significantly and enhanced the emissions of CO, and N,0,
whereas it decreased the uptake of CH,. The global warming potential of the treatments followed the order of N100>N30>N50>CK. Thus,
N50 treatment not only significantly increased the above —ground biomass, but also reduced the increase of global warming potential. The
fluxes of CO,, CH, and N,O showed significant correlations with soil temperature, organic carbon and NO;—-N content (P<0.05). CO, and
N0 fluxes also showed significantly positive correlations with soil moisture( P<0.05 ). In addition, CH, and N,O fluxes had significant rela—
tionships with soil NHi{-N content( P<0.01).
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KRRV R 2 N B0 H )™ 5/ 22k
(A —, HETAUTRROL N & i e 45 i 1
Bt 2 A e B OGN FR I & A 4k A3 Z 5 Y
B S RATREX, P2 (O BT &y 12.9
kg'hm'z'a'l,ﬁﬂgiﬂfzgi_%ii 63.5 kg'hm“z'a'l[z]O WFaT
LW, Fe I BUCREATI LA 54E 0.41 kg-hm™ A
B, WX R SRR AT
WX IEAMIE R B A A S R R AR
B W3 i ol 2R 2R R G B LRI B DL SR
BRGNS TN RE . R AR R RGN IR
ARG R E A BTS2 5 b BK B AR Y
40% , 75 4= BR Ak G I F A AS A b o &k ¥ 35
B O,

A Clk s ar DOk  FE A& S TR, R &
B F AR BE RGN T BUa Bk A As AR 2 1Y 18]
L Bk sz A, CO, CH, Al N,O 2 R H i i %8
L AR, = 3 XL 50 1 BT R 43 1R 60%
15%F0 5%, Fe 35 = UR R BB, Hlk
SCHREBOR 2 SR AR A ST B0, 52 DL
TR A 25 2 5] T ) AT e HAR R i
BRI R T B X A A Ak g 10 1) B AR IR
Bf- 150 HED, Tl s AT 24 Th R M,
ARAREE 25 Z 48 PR ey JE B i TR A 5t DU R
B 25RO & AMAGR B pER R, R, TR
WA ACE AR W44 T i %= SR (CO, . CH, I
NLO) HE/ R E TP, A R T T RN 5 DU R
B 2 T i il 2 AR T P AR B R R S )
L, R E AR PP R A S R G AR AR R Y
AT FIAVE T, DA B B2 R 5 4 L 32 e it
AR

1 MHEFE

1.1 X5t

WG DX A F P9 5 oy A DL IR Tl 5 3 e T £ A
AR, MR KGR VERE, HiBRA B oAb 4: 48°27 ~
48°35' 7R %% 119°35'~119°41" ¥4k 760~770 m, Hi#
S S TR (1 3 A ) R R X SR T TR R b
7 RS RS R -1.6 °C L AE R K i 328.7 mm, 4F 7K
i 1478.8 mm, =0 CAEFHIR 2 567.5 °C, oA 113
dAEBRGE 4 mes™, TR+ fEREE
K DU R T 5 (Stipa baicalensis ) . *f-¥5 (Leymus chi—
nensis ) B L JE A HIY) 66 Fh, 4@ 21 Bl 49 J&@,

A 2010 AT U XA 06 3 b 14 7 R B 25 4, DA

HEA AL (8 2R I A B, B b 1 A R 58 2 Rl L
X BT, I E 24 > 8 mx8 m=64 m? /N X., 45/
XA 2m iy, 4 MO ONME RS KD A 0
4351 CK(0 kg N+hm®) \N30(30 kg N +hm™) .N50(50
kg N+hm™) N100(100 kg N -hm™), &> AbF 6 ¥k &
52 RRININRIE M 2010 4ETFG , Bt ZUIE MRl B 4%
(NH.NOs) , B4 PRSI0, 43 M AE R A K2 6 /]
15 H.7 J 15 H#tA7, BREARFERMNS 81
50% . AR B AE A /NI A U i e it T ) RIS
ffAE 8 LK, 57 Wit 1) /N DX N, Sk BE A B P 45
K, A —H N BAE R RN AR R . &b+
SEPRAR BT LR 1, 2 S [A] A SR R AN 5 K R AR
L 1.
F | REGEFMA TR B MR

Table 1 Physical and chemical properties of soil under different

nitrogen addition treatment

Ab A HLbK NO;-N/ NHi-N/

Treatment  Organic carbon/g-kg™ mg-kg™ mg- kg™
CK 23.95+1.15b 1.84+0.15¢ 2.99+0.32¢
N30 24.30+0.45b 2.69+0.57b 3.07+0.62¢
N50 23.80+0.67b 2.91+0.14b 4.36+0.08b
N100 26.80+0.31a 10.00£0.41a 6.15+0.72a

T RSN R) B 2R A ) 25 57 i 2 (P<0.05) . Rl
Note : Different letters in the same column indicate significant differ—

ence among treatments at 0.05 level. The same below.
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2015 4EE K Z(6—10 A )4 H ha sef7 L4k
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(BB A 10 em, KEfRl—/NX A2 L3RRS TR A 384T,
PREEAS . IAERENR , —ER PR T -20 CUkA,
—HR 5y K e Wb b i, T A HLik \NOs-N Fl
NHi-N S5 &g e o =38 HLARK A9 I e R %
R A Ak — BB B s -4 NOS-N (il 5 >k A KCl
24 - B0+ (220,275 nm) AN G 4
NH:-N R H KCliZ$—Help = H ik

i 2= MR (CO, CH N0 ) 1) SR B Rl 7 3 FH
BR-SMEEREE, JERT—40 20 em S ICEEHEA
FEM ARG/ NX T, A AR ARG 8RR
TRFUR 50 emx50 emx50 em, FEARSNIE 35— 20K
PRI, e IBORRT A BH R B o 46 PN IR ), A
TSR A BER AR AU (1 =38 iR A g7 IR EE -, 76
FE U2 B PN B AU (B 510K ) . 6.7 .8 JT HURE:
SRR M BE R — Uk, 910 JT 29 il — Ik, SREE SRR
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Figure 1 Soil temperature and moisture in the Stipa baicalensis steppe during the test
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Figure 2 Seasonal dynamic variations of soil CO, fluxes in the Stipa baicalensis steppe of Inner Mongolia
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Figure 4 Seasonal dynamic variations of soil N,O fluxes in the Stipa baicalensis steppe of Inner Mongolia
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2.4 MIN/RETFEFEBESERITHER/ RIS
REP ML HECO, FINO BIHERL, B CH,
PR, J8 2 P 25 SR P HERIC 5 9T T] , NS0 Ab 3
i) CO, EitHEii 419 996.14 kg-hm™, 1 [t CK 341
T 3.19%, B F{KTN30 A1 N100 4b B A3 i 23.11%
M1 25.20%; AbFRZ (] CH, BT K/NR B
CK>N30>N50>N100,N30 . N50 F1 N100 ) CH, &1t
W W& 4 1 oA 3.10.2.79.2.78 kg ~hm ™, /i X B Ay
75.06% .67.55%F1 67.31% ; N100 &b LAY N,O 2314k
TN 0.85 kg-hm™, 435142 N30 F1 N50 434 1.29
fEF 131 /%, H 3 MARBIGER N.O Rit-HEk
HYBEST CK. ARRET(CK), AR ZEN N
IREF SRR SR CO, A1 N0 B TR (CH, AL (R 2), i
SR CHy 1 BRI I R e it /0 F CO, 1 B TR A,
EXT T 22 il 2 SUAHE R 2 T S 2R
2.5 NmR$tFERIERERRBESEHINEE
MR 4R 3 A1, N30 F1 NSO AbFE (K Hb_F 2= My hE 4y

xR 2 AEARFMAERRESERITHHR/ R E

Table 2 Cumulative fluxes of greenhouse gas under different

nitrogen addition treatment

e CO, Bitit CH, Bt N:0 Bl
Treat ’ . Cumulative amounts Cumulative amounts Cumulative amounts
TeAmEnt of €Oy kg hm?  of CHy/kgshm®  of N,O/kg-hm™
CK 19 378.92+283.38b -4.13+0.13c 0.54+0.00d
N30 23 856.52+96.62a -3.10+0.08b 0.66+0.02b
N50 19 996.14+186.45h -2.79+0.04a 0.60+0.01c

N100 24 261.45+590.51a -2.78+0.13a 0.85+0.02a

K] 2 264.57 .2 343.90 kg+hm™, 5 CK A L i 244
i, I BT N100 AL FRAY 2 988.17 kg-hm™=, N30,
N50 F1 N100 4b 35 (1) 4> Bk 14 1R W 349 B 2 55 T CK,
S RERN T 23.37% .3.44%F1 25.77%., i IR
5ER R A BRI RV A — |, B A O TR = AT
TR E RN TTRRI BB R AR, NSO 1 N100 Ab PR %
SARHERR B4 5K 8.62.8.19, W 2T CK 1 N30
ALFRIY) 10.43.10.62, 1 LA _E 43 #7 AT 1, N30 Fil N1004k
PRAEAR b b AR Py 1 i ] B S T Ak
SRR H, T NSO b RS RE 96 98 2 S AR
JT 3 R 3 v A BRI IR T e, (R E RT A R IR
= AARHEBOR BE
2.6 INEEFIHRESEBEEHIR N

2% 4 FHOCAMHTRT T, CO, F NLO il 5 - 480
JE EKR A HURAT NOs-N &5 B IE A G 6
Z(P<0.05),CH, i /1 5 T 38 B 5 o, 54
MLk NO;—N F1 NHi-N g #1EAH X ;N0 i 5 5 + 1
NO;-N il NHi-N 73 24k 2 EA G, AT BB 2
IR Z 811 NOs-N F1 NH;-N 2 &30, R
HE IR RS R R AV E R, T A i R 2
i N:O, i A N,O HE s i i 13 NO;-N #1 NH;-N
N 0

3 itig

SN R AR S R SRl U R R R A
FEIRGE N R Gl BE Ky B3P A R
CHLY s ) A BN R Ot JF B VB

*3 ERE FEYE SKIGREBRRBEESEHRRE
Table 3 Above—ground biomass,GWP and GHGI by each treatment

Jb3 b 1A BRI i 2 AR
Treatment Above-ground biomass/kg+hm™ Global warming potential/kg CO,~eqv+hm™ Greenhouse gas intensity

CK 1 866.90+95.25¢ 19 435.36+284.67¢ 10.43+0.55a

N30 2 264.57+147.08b 23 976.46+96.16a 10.62+0.66a

N50 2 343.90+194.99b 20 104.63+183.37b 8.62+0.71b

N100 2 988.17+153.34a 24 444.06+592.99a 8.19+0.24b

R4 BRESEFEBEESEHMEFREXREY

Table 4 Correlation coefficients between greenhouse gas fluxes and the impact factors

[T ERNE TR E TSk

A B

Greenhouse gas Soil temperature Soil moisture Organic carbon NO:-N NHi-N
CO, 0.809%* 0.545°% 0.711%* 0.639* 0.370
CH, -0.540* -0.210 0.577* 0.7971%* 0.908**
N0 0.757%* 0.653%* 0.800%* 0.330%* 0.783%*

T A+ 431378 P<0.05 1 P<0.01,
Note: * and ** denote P<0.05 and P<0.01 respectively.
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