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Effects of exogenous nitrogen input on CHCIl, and CHBr; flux characteristics of

Suaeda glauca in the Yellow River Delta
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Abstract: Chloroform (CHCI,) and bromoform ( CHBr,), two important volatile halogenated hydrocarbons ( VHCs) , are
trace greenhouse gases and ozone—destroying substances that play an important role in global climate change. In this paper,
Suaeda glauca, a dominant species in the Yellow River Delta, was subjected to pot experiments to investigate the effects of

; 1.5NO, low nitrogen treatment, 9.0 ¢ N m™ a™'; 3.0NO, high

2 g0

different nitrogen additions (CK, control, 6.0 ¢ N m
nitrogen treatment, 18.0 ¢ N m™ a™') on its and its microecological CHCl, and CHBr, flux characteristics. The results
showed that CHCI, and CHBr, fluxes decreased first and then increased at different nitrogen gradients. CHCI, release was
promoted at low concentration of 1.5NO, but inhibited at high concentration of 3.0NO. The peaks of gas fluxes of CHCI, and
CHBr, in Suaeda glauca appeared during its withering and seedling stages, respectively. The main reason was that nitrogen

addition stimulated the balance between gas consumption and production, as well as changed in growth factors during
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different growth stages of plants. According to the correlation analysis, the CHCI, flux of Suaeda glauca was affected by the
interaction of many factors. There was a significant correlation between the root length of the plant and the CHBr,. The
longer the root, the lower the CHBr,.There were different change trends of CHCI, and CHBr, in the potted micro-ecosystem
under different nitrogen gradients. CHCI, increased first and then decreased, while CHBr, decreased first and then
increased. The highest and lowest values of gas fluxes appeared in different growing plants period. The gas flux of the potted

micro-ecosystem was mainly affected by the interaction of soil NH;-N, NO;-N and plant litter.

Key Words: exogenous nitrogen input; volatile halohydrocarbons; Suaeda glauca; potted micro-ecosystem; flux

characteristics
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Fig.1 CHCI, emission flux and growth stage changes of Suaeda glauca in different nitrogen treatment groups
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Fig.2 CHBr; emission flux and growth stage changes of Suaeda glauca in different nitrogen treatment groups
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Fig.3 CHCI; emission flux and growth stage changes of potted micro-ecosystem in different nitrogen treatment groups
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Fig.4 CHBr; emission flux and growth stage changes of potted micro—ecosystem in different nitrogen treatment groups
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34.0% , " A& VE DOC AYCER, RIAIERE DOC NH-N Fl NO;-N J& 52 M 2 4% A 25 R 46 CHCL, HERGE 7 &
BRI ;X T CHBry, 1.5N0 F BTS2 BU A 14324 PCL AT PC2, R TTRR# 2 83.3%, PCL TTHk K
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Fig.6 Principal component analysis between CHCl;, CHBr; fluxes and soil physical and chemical factors in potted micro—ecosystem
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3 itig

3.1 AR[RIEURSEE XL % CHCL, \CHBr, 38 45 E 4 520

LR B CHCL, HE i3 2 Bl A1 5 S0 J3E 118 338 Jonn v 338 0 , (50244 S0 B8 ik v B, <0l o D) 25 BRI i L
HEAA 0] LB R b A e 0 3 mT DA i A e A AR Ak Y L CHCL, 3@ AR AR A R R T BE i RS
. CHCL 17 A AR T CHCL, AL T AE 1 | B S BB B AR, Zhang 25 0058 5k AR H0030 36 2%
ISR B RS I VR PRI AR AE ) CH, HECRE A AN ] & B N SR HE R AR T T AR UK
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XGAMITE RIS RAML S A K AT BE S B ™ A, sl o XA ) 532 o ) 42 0 3 UM 1 7 A
SECR MRS A R B B SR I ERR Y MRk NP BESE T R [ R AN U A K ST
AT B R A 3 ik ) S, A IS () 9 B8 ) S X T AR SR s e A 18 23 ik, R A0 28 300 2 77 A R L)
BRAK AR R AT I T O HE M DL R SR, D A RS 8 T L B pLAU I i
e CHCLHEGE 1 BA W W A9 A KA, ORIt B A A R R 22 ], X5 BRI e i 46 2R
— 5, TEANERIAIKE T, EE M2 24 5 o0 A i 2 Bl SR JRE 1 in 1 B0 [ 2 BE Ay 389, 7 AR
o, SRR I HE T S A A e B LG (EAE AT, R b B8 CHCL, 3 1 5 AL A 1 &t 1 5C R OF R
FEE IR, AR SCHEDN AT BE T2 PR SN IR SRR3R RN R MR T L) -5 PR IE I 1 22 8] O 28 P B89

5 CHCL ARV, CHBr A f2 F9 6 {57 4 BL7E 6 M e ) v 0], DRl R 4l iy 00 R U A
TRF-SEM T AP A A R 3 R IR IR sl A A5 A7 S 4o it fin 20 L0 21 8 VR M A N, O HE MG 1 2
TEAE A 3] HE BRI (L, IX S AR S RO SRR DL, (B SE U A KPR 25 A K CHBr, B HEOHL ) 16 75
E—PHESE

RIS R R M AksE CHBr HERIY EZE R (18 5) , ARSCPE T rT R (3R 1) , CHBr, HEHGH -5 2 M sl
EEMRR Z 8] 5 5 T SG (R=-0.54, P<0.05) , —J7 1l AP AR R B v AR B o i ) RV A v M R LA SE 5 i
Wyl IR PIAE bRV R A S rh A SR T SO T AR T LK b AR S R S R
(AR B , AP oL (o AR A A B dat R S A Ty, 3 o W REE ~E B AR b AR I IR S A
TR TR AR AR TR MR A R A , AR BE B, MU S BT i R, (A TR AR, 7R A
SRS (B S) R o B i SRR A B R M s CHCL, Al CHBr, HEBGE 756 R %5 0] (H B Z 814
KAETFA G Rhew FEWFFE 45 R AT R4 A Py A S s 70 5 AR R SR [ £, PR AS 9 rh A
WA= SR B Z AR SSPEAS 35 1 P AT RESR: CHCL, (CHBr R 22 N 58 HAFE ISR

F1 HMEE CHCL, .CHBr, HE B ESEWEKE FHEIESH

Table 1 Correlation analysis of Suaeda glauca CHCl; ,CHBr; emission fluxes and plant growth factors

B Ho BB

Fa L KN bR M E E S MR+ = kT E P o MR
: R E P
Plant growth factors WPFW LDW SDW RDW WPDW RL
S/R SH
Ffi CHCl, -0.13 0.10 0.02 0.37 0.09 -0.03 0.48 0.17
#4)j CHBr, -0.28 -0.28 -0.26 -0.23 -0.27 -0.41 -0.23 -0.54*

WPFW . 44 fif B Whole plant fresh weight; LDW . M5 Leaf dry weight;SDW:%‘f;i Stem dry weight;RDW:*E‘Fi Root dry weight; WPDW ;
T E Whole plant dry weight; S/R 1l I/~ &8T5 ; SH. Hi I #8KEE Stem height; RL: 424 Root length; * {83& P<0.05, Jy i EHHC

3.2 ORI[RVEURE B i3 AR A S R 48 CHCL,  CHBr, 38 S RR1IE (1) 52 1)

ARV BE T U AKX S M E 2 R 58 CHCL HEHE &2 5% i AS 5], IR U A K 22 #F CHCLL i HE
T, o U A K 2 VR, AN AU A 2 08 - A A IR (36 2) , Th B AR N R T AR
NORIFIE ) FE AR A 7 R G P R A AL A HE IR 0, 1005 45 SR AR A T & M AL ) HE R 3 AR
HEVEFH, 23 HT J5 FT 1 48 NH-N A1 NOS-N 22 M AR — B 2, gk N5 98 & B0 e Ak
BRI CH,HEGHE SR AR ZUR A 3, IR R 2 AT DU E CH, 19Uk, [RIB >5 R BE ad— o (B S
RGN CH,REBGERR , CH, W= A F A 32 B 2 F R R G52, 38 f NH;-N A1 NO;-N i) & 4
T, NOS-N ANE o v B 1 U AT 2] CHL PRI, LR 8 U AT DA BOAR + 182540 (3 h i A7
LT AE 55 P EsF ] PR T RE S DR, TR SR A HE RS L ZEARIR SR b B AN Uk 2 360, -3 NOS-N 1)
S TR, DOC 7 BEFRAK, T 580 CHCL, HEBGE & B FRAL, X 5 IR R — 380G B S 280
CHCL, FYHF T 12512 13 BRAEAE ) A6 R ARG ZE 300, D DR 22 301 77 A 1) R S R ) 6 Ak 2 DA P B T8 A0 T LS
SRR IE A 35 | S SRR P A 5 0 R BRI, R CHCL 25 3 i AT ML | [a) Bk G078 N nT B %o A 2t
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WA IS 7 HE S, O IS AR ] - LT AT L e S AV R O LA 3 T 5 e AR 1
ANTRIA BE AN A TKE T BB A A5 R S8 CHBr RO HEGH 1 52 T B 3, nl RERY IR D Rt R AR 1F T, O
R A R S A S B BB A R AT R AR Y T AR B T A

R2 FRBRLETHMFEERR T IEEUERCFRMHARERE)

Table 2 Physicochemical properties of potted soil for Suaeda glauca under different nitrogen treatments ( Mean+SD)

RS . SAL/ DOC/ soc/ NH;-N/ NO;-N/ cl/
Nitrogen concentration P (g/kg) (mg/kg) (g/kg) (mg/kg) (mg/kg) (g/kg)

X HE Control group 8.12+0.23a 1.85+0.61a  265.83+35.77a  17.73+3.23a 5.26+1.71a 17.53+7.07a 0.97+0.13a

X% 1.5NO Low nitrogen 8.10+0.29ab 1.57+0.60a  255.19+42.07a  17.15+4.52a 8.01+1.66ab  18.72+8.98b 0.71+0.34a
1= % 3.0NO High nitrogen 8.18+0.23a 1.81+0.84a  237.59+22.0lab 21.21+8.74a  10.08+2.50b 23.42+8.75b 0.81+0.18a

pH:TRBIE Potential of hydrogen ; SAL: 3E % Salinity ; DOC : % 14 HLEK Dissolved organic carbon; SOC : 1345 MLk Soil organic carbon; NH}-N .
A Ammonium nitrogen ; NO3-N; A% Nitrate nitrogen ; C1~ AT Chloridion ; [F] 51 A1 [FlFER BN E LR (P>0.05)

+4 NH;-N 1 NO;-N 252 2R i 2 2 48 CHCL, .CHBr, HECA B N (18 6) , (B3 22 8] 14
PEFHA 3 (B 7) , g5 AR n] i ANE R A EE 52 m T A P M B I e R —py 3

P ikl P
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00, = 00
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Fig.7 Structural equation model of CHCl;, CHBr; fluxes and soil physical and chemical properties in potted micro-ecosystem
P RKE s GFL. AA R EEFEEL Goodness-of-fit index; CFI: 48L& #6544 Comparative fit index; RMSEA ; JIT {12 253 /5 #R Root-mean-square
error of approximation ¥ (i Sk fRFRIEANC L M K AURGAHIC, I E LT LRI TR « ABRBEHAF, » H P<0.05, * =Ny P<

0.01, = * = & P<0.001
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P15 SR HEGE B 2 18] JC AR ST IX M B 4 n] BE R Hh T i AR KRB0 | PR B 25 2 PR 1 22 57
AT

4 Zig

RGO B AT 5 4 T RO L AU A5 8 CHC, \CHBr, HENGH REEFT T BF5%, BF
G129

{EGHG 15 SMIRAEL AT AR CHC, 0 L M5 R IR K00 G, i B 2 S A 38 0 24 o
SR 0] SN T CHBr, HOHERE AR, 55 CHCL R IR, Sk Mo 18307 CHBr, O B B0 (1,

X T A A BT 2, CHCL, 3 1725 PR E S5 K 90T BL, 7 CHBe, WA ], 415280 2 540 36
CHBr, FOHE M LR IR T CHBr, 8 L 5 BUSEIE P8, SIS A SO T - BB b % (30 T
HE R 00 S8, DT P R A B s AR BP9 A 0B 2 A 28 B ARG ik 55 - N -
N NOS-N I K0 U 55 5 A P B oK BT = A0 O A A 355 A D+
CHCL, 5 CHBr, FPHER S 7T A2 22 U028 R I 0 R0 AT 7 A O B R I, DT S 5280 25 R 5
WA AR SR
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