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Abstract; Nitrogen (N) is one of the key factors that profoundly impact the global methane ( CH,) metabolism in wetlands.
Whether nitrogen input would increase methane emission from wetlands and risk of global climate warming has been paid
much attention. However, the magnitude and direction of methane emission rates in response to nitrogen input on a global
scale are still unclear. The main study conclusion in the published meta-analysis papers was that nitrogen input increased
methane emission from wetlands. But the conclusions also included nitrogen input decrease and did not affect methane
emission from wetlands in lots of research papers. Nitrogen input is the driver with the most controversial effects, for which
it is difficult to draw univocal patterns. Wetland methane metabolism includes methane production ( methanogensis ),

methane oxidation, methane transport, and their final result of methane emission. This paper reviewed the complexity of
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effects of nitrogen input on the methane emission from paddy field, inland wetlands, and coastal wetlands. We also analyzed
the responses of the rate and pathway of methane production, aerobic methane oxidation, and nitrate/nitrite-dependent
anaerobic methane oxidation to nitrogen input, and their mechanism. NO;-N input demonstrated inhibition on methane
production, however the effects of input of other forms of nitrogen on methane production showed an uncertainty. The main
controlling mechanisms of nitrogen input on methane production included ionic toxicity, promoting plant growth-increasing
carbon substrate (such as plant litter, root exudates, sloughed-off cells, and roots etc.) supply, electron acceptors-carbon
substrate competition, and pH regulation. The studies of nitrogen input on aerobic methane oxidation mostly focused on the
rice fields and peatlands, and the effects included increase, decrease and no-effects on methane oxidations. Nitrogen input
increased the nitrate/nitrite-dependent anaerobic methane oxidation. We emphatically analyzed the reasons of different
influences of nitrogen input on methane metabolism, and proposed that the response of methane metabolism to nitrogen input
was a biogeochemistry process at ecosystem level. We also provided a conceptual model that included microbial processes
and ecosystem traits factors to predict effects of nitrogen input on methane emissions from wetlands. Finally, we proposed
some basic research domains that needed to strengthen in study of effects of nitrogen input on wetland methane metabolism.
Overall, our review shed light on the complexity and mechanism of effects of nitrogen input on methane metabolism in

wetlands and will help improve ecosystem models for predicting wetland methane flux caused by nitrogen input.

Key Words: nitrogen input; CH, flux; CH, production and oxidation; uncertainty; ecosystem traits; wetlands

MR I BE (CH, ) A RIRHECI, 2R AR W b 18%—41% 2k A TR A S RGN,
Pl P e HE AR i ™ A AR R i A Y e A AR DL b O B ol e ) g i 4t P 62 AC 3 ( methane
metabolism) ">, 18 22 A= My AR A ) DR A O3S 35 6t Y AR A R e e 3R R o Y
B RREEINE N 72—, B AT b BR800 4 R AL 2 9 KUK, — B2 BB
G R BEOGTE T U A 4% ST P e P 5 2 4 RS T AR T b A BRI 5 v i 5 i o ) o 2
RREAIR 2 — 1 BRI, AN H AT TE S R, B2 29 MRS 1 2 M0t P g 2 S A B U A
AR R o U A T e P e Al 8 2 ML AT 207 Al TR A A TR U AR P e 7= A S AT
HERCEZ W AN E PR T JR B EAL , XhT4Jim AR i S A XS i PR e AR 52 ) ey T 9 R A S 2 A0 4 5 L
ARSCIN A FR e AT T U A BRI, BR T 52 B U AT S UK RS2 R LA, 380 32 B 60, 5 38l - A
JEA(N) & R (C) i M C:N FE R v 26 Ry W i IR A 5 PR e A Qalis D RE AR %)
TREFORM TN T m R Y B0 2 N R, B— MRS RS20 L BUEYN 1
AR T

1 REN XTI b B oe HE B2 i Y 2 2 1

1.1 Meta-analysis SCH ) FE L4515

H AT Fr_L 2 & 2= WP e O T R0 A Bt A= 25 22 48 e HIERIC TG WACHE 252 T 1Y meta-analysis SCHE, H
WL RS R N TS (JREA RS, anaerobic agricultural system) "> 54k 1 ks K@ (1A X 43S [R19E H
FRA) I HAMEAT WIS 4 114 AT U AR b A 25 R G (LR TR /K T, | Ve 1A V0 RLK AR L) PR e HE TR il
f) meta-analysis SCEE " UK 1R & 17140 B i im0 AE XoF 7K R T FR e HE JCRE W) meeta-analysis SCEE) | X g
meta-analysis WEAF A R B IHYRASE WAR 1, FEAZES S E M ARG I b HEGE E (F2 1)
1.2 i O KRR HE Pt B HE IR i 1 52 2 P

AR BHTC &R T meta-analysis SCEAS S50 0 AU A 3G It FBeHEBGE 5, (& meta-analysis 71
SRR 75 ) 245 2R FUE i A SCHR A0 B0l < B AR 2 B iU 4508, SEBR B3 22 SCHRIIFFE 45 SR 38 B U A0 i B0 52
M Y2 b FE o HE G 1, 2 SRR B B 98 45 SR AE meta-analysis 7138 HP 8% “ B 1 . Jifi & AE (nitrogen addition,
nitrogenous fertilizers addition, nitrogen fertilization ) X A T 32 - /K &g H F b HE Al &5 AR il i 22, it
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AU X 7K Fes Y Joe I 75 i 6 5 e (B B 93 b, BB S DAUPR 3 (CO(NH, ), ) A iR — & %% (NH, H, PO, ) i &,
Banger AT TT 33 55 5Tt U 7R PR e s e 5 e %) SCk , 3L 155 %8, meta-analysis 1945 5 A&
WAEHE R KT 28—406 kg N/hm® BITFLL T, 63% 8 7% it 22002 2E 7K e R el e &, 379% 14 i
AR ETC R, — TR KA 4 AR AL N B R — S e iR AR 45 R R W] il RUKF A 250 kg N/hm® 40
T ) 5 AT K A P R o A3 | Ul S 58 359%0—53% "% L Yao 257V G 3 AF R KR FHBU TG DR 25 Y
WS R B HEANKF- A 150,250 kg N/hm? 14 4cb BH 85 5 25 66 AR K AR T Y A 1 e 4k, 20 g € 53 531 b 279%
53% , SR 1Ml Morris %5 7K A FHJELAV7 it 10 DR 38 AT 5 245 SR A St i ZR0RE O A R o I 0 7= 2B S i, A ES
I 2% Wit N B X 7K g F R Be HERRZ M 1Y meta-analysis ZERMESCEE R DL R ST ST, AT LA H b A K R
FH R e HE s 1t )5 e 5 A B3 A9 52 PR RO Bff e Vs el g 45 SR B G e IR A TG sg . B AT, B AL
Tt X T 7K e T PR o IR T4 3 M0 A Bk 1 i R e RO T b P e e A AR R Bt R 1 e ¢
SH AU A R A A S R e A R R e A R B e A e AR XA R BE Sy R A e HON
T H e HE O S

F 1 SN R e HE R = R N0 AT meta-analysis 45 R
Table 1 Results of meta-analysis of the effects of nitrogen input on methane fluxes from wetlands

SCHRA I PUMIIEL €T Bty

Sources Number of data pairs ~ Main Conclusions

1. 98 3 B4 .7 it Jon 20 ES 38 o 7K R EH PR o HIE 75 3 &, HE 35 PR F (emission factor) 2 (0.27+0.06)
per' kg N hm™ a™"' 557 {4 5% it i 20 AE 00 4 AR5 e 7K R FHFEY B ko ek
Banger %[5 155 2. FNEHEINE 140 kg N/hm? IS, /N T2 05 00 ZUR At 1 B0 FF o 503 e 398 i 8 3% i
KT IAE AT A0 P ot HE 5 A 18 L
3. Tt PR 2% T KA F R e HERI A A2 VR T R T i R
L. R AR S A R G4 B Joe HE 0 1t HEBCA F (emission factor) 247 (0.01+0.004) per' kg N
hm™2 a™!
1. BES A S M A IR QIR IE b TR RV i Ll ERE A ) F e i
Chen 25114 72 2. (AU A (0—50 kg hm™2 a™') HFEI K 20U A B (550 kg hm™ a™') T 5 35 Hb 4R -1 4t FF
e HECH
Wu %015 254 1. [FAERR TS R A B B R (TR KIS VR e RK RS ) - KA A e HEGE
S, R SR Kt AR U T o 3 %) £ 1 R X /KRG A9 5 )
2. RS U A K b Y o e 0 O A e d 3
3. I AR b Y e HE ICGE 12 09 02 2R R T 30 i A
4. Vb e HE G 1265 T U A 9 0 7 5 U A KT 0
5. A HLAE AN K ARIE H B e HEGE & 942 HE 00 KT AL AR A
Deng %113 18 1. U AT P e 4, HERC R T4 (0.91+0.53) per! kg N hm™2 a™!

Liu Z(12) 9

Banger 45> it 0% T 7K A FH R g HE G F2t 1) 90 o T G2 Pl T s R0 A P o SR Al RT3 A 9 1T 494 vk
A T W b AL BE T, HF fe 80D e HERCE o o i 800 T 2K T e HE i e iy e R vl B oy T it
INGAEHE ARSI LA R =2 SRR AL e 7 A (B S R Y ) AR R 3 I RISET AR AR A5 ) |, i
WO T HYGE 7 A T R 2R S 7 R AR DX 4 P D A Y R U T AL S e /K e PR e Jc i
s S

JKAE FE AR AR B 05 2 K ORI A4 B A 2% 204 | 49 T RS 12 bt 2800 7K AR P PR o HIE s i o 52 i L
AR Ze M FUAB E PR SRR IS It HA 10 A e sk i) 7K A FEFR S0+l i e 0 82 ), T $2 7 1 il
FELASC 1 AF 7K A F Y R B R 2 4K R P K R AR K 2t AN DB HE /K R A6 4309 Y ekl 1, B
(17K ORI 01 Y Joe Al A7 s TR A A R FH 2 it R A 7 e P e R e S B AU T s HE T
45 A2 3 7 SR G K MW BRI A 4 T s ) Bl RO it o 2 K R PR e HE J e T AU R
3 NE TGRS 7K e FE el Jc il ek T W 3 3 >
1.3 G A P | Tl P e HE TG ey 1) AN 2

A ULFE (nitrogen deposition ) X T P i Y 2k 1 b A0V Tk 1t PP 6 HIFJICie e 1) 53 i 0 A5 488 22 1) SCRIRAIGE , LA
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B R L (NH,NO,) IR . 5K —+F Al AT B HRBO 52 mm R B A — 2k, B 5 5
TFRET 3 AERYTISRR B ANV SR (mires ) FY RO Bt 52 00 B RIT S, 45 2R O g R i i A . 35 e (PR o o
2 b H eI A | SR 25 2% 407 2 R B LU T R Joe HIE G BT R S [ R B ) TR
b R BEHE O T DRSS i By ma By RSP AN IR, Sk 6 AR A 43024 30,100 kg NH,NO;N hm™ () Zb FHK &l
A AU T 0 Ue i 8 + /NI ik #% ( Sphagnum fuscum +Sphagnum angustifolium ) Je 7 15 1 FF g HEGE &, (5
By AN 100 kg NH,NOSN hm ™ (9 Ah B ih 2548 fin 5% €04 8 IR 6 ( Sphagnum fuscum ) Y675k 15 Hb Y A i 12
iy N\ R kPR 2R 8 T 1) 35 R ( Caren sp. ) VARV b PP g HIR I3 270 T A R e i G D A
( Deyeucia angustifolia ) 7130 F g HE i H >0

A& o A TN (nitrogen enrichment, increased nitrogen loading ) B4 AR J2&: 4= ER 0] 1192 b 17 16 %) B 28
WG — AHJE TR AR MENE S 5 2k R B2 VR A2 e (45 B i E PR B OCT /R A n 7
TA] 11/ RN PR e A gt i o AR Y o HE A 52 00l (R A 9 A 20 o 25 70 #r H i BB 2 T e U A
Xof Y/ Y] 19 PG HE R i PR B 410, U A R X B TR RS 17K -F, B iy & Bk G WIB S 24,
AR IR TSR (NOS-N) B A A (NH-N) SR ERAE 55 7KRE FHR AT P Bl K SR A ) S0 A T
T/ 0] 11 38 1, PR e HE AR e 1) 52 i [ A BN R 1, 2 D 3 SRR ) 20 4351 2 Ui A X8 R Bt HE TCRE el 1 235 2R 4
FROLHE A HIFNTCR 00, S0 1 25 R T 5 5 A B BB A 5C, NH,NO S A LI A TG e oy 3 | B 28 A i
AL N £ SR AT N E (£ 2) .

K2 |EAMEEREEFEM R IRH B SRR

Table 2 Effects of nitrogen input on methane fluxes from coastal tidal marshes

LN
4ty AT AT TR o B4k
1T n 1n s .
Dominant Species Nitrogen input type Nitrogen input level ogen mpd Impact on CH, emission References
frequency
and method
Carex chordorrhize 5—9 HIE .
NH,NO 2,1 : : )
Ve EE Sphagnumm s 64gNm™a iy S JeR [30]
P, W Suaeda sabo, B, 1 o BRALEN K, SN (W B -
BB E Carex scabrifolia, s 100 Z 7R microcosm SZ45 TERM (3, REMA D
NH,NO, i A S8 il 13380 %
st R 0,24,48,9  EAMENIK,  KWERBPSHEIER FE a0
Cyperus malaccensis e gNm2a’! JEA S R 12 Bk TR B e
He Al 2
NH,NO;, ) NH,NO, #I NH, Cl i A i %34
S e o B 1K, A
SR NH,(CI, 24¢Nm~“a N TIF e HE il 3 B, KNO i A TG [6]
Bl ,
KNO, Al
b | g b NH ,NO -2 -1 e
PEGNE o 00gNm?al ik NHCHBARITREHOER,
Phragmites @stmhs + Suaeda KNO? 50 g N mi ai Bl KNO 461 A TS [32]
heteroptera Kitag NH,CI 50gNm2a!
0, 10, 20, 40, 80 ,
e oo WEZIR 104 .
F3 160, 320 > g1 e 1
Saliconia virginica R o 1B I FR B [10]
gNm~a
e 1 Y R A I e, REUR
= e WET 1 ¥ A — 1 PN EL =
R NH,NOj; 3,6gNm™ Wl B 24 b JF B o [33]
IS > = 1UA M=)
SA 192 h [BEAIG e
HAEKE - s .
—10 A#m, 3t e )
Spartina alterniflora NH,4NO, 2.7¢ Nm™ SCOAEM KL BRI R) [34]

W% Suaeda salsa W, mesocosm 4 TR W%)
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2 R R A R FR R AR RS R A BN B

2.1 b o 7 A R AR AN [R5 U A P i

D, R A58 7 A i 2 T PP eI i £ e AR Y A A U AR I b Y e 7 A S 3R 5 i 1Y) BF
F AR NIE SR SR S AL LIRE, A 7 a4 I A7 A I 4 58 505 i S e
(microcosm) fii A5, M H ETHIFFEASHF , 10 HH e 7 Ax T30 AN [ B 28 U A 8 e [ A []

ANVE A N TR A S T AR I, i 25 U A G b, - 438 P e 7 A i 2 AT il V2 3R 2 09 1 e [m] 45
W R BT RS U AR b R o e R A S M R D HL g5 B I R e
P ALAEIN ] AIER M 0 A R RR R R LA AU AT RS (E R 1 45 SR T RE S 1 A A R TR
AU G, — T2 T 00 b, - S8 G ol 355 9% S S I T T i i A\ i e T M Y ot 2 R AR T e ik
3500% , 75 25 Vst FURE I 25 B0 b - 98 R g A % T W SRR Kk 12 AR Y AL Ve R T I R
i ANBIFTE 25 SR A T o8 7 A ARG I 349% , TN FH Joe 7 A= 3 48 498 o 0 it PRI 30 R A T80 18 M AL ) A
S5, ARV EF ( Sphagnum spp. ) 33 BB FRAR , (HJ2 248 A4 B (B 8] 7 5 ( Eriophorum vaginatum ) F&
WEAA £z #8647 ( Andromeda polifolia ) 6 FE WA S 3 0, ETTHE N1 H e 7= A I B P b 45 1 A IR F 2
— BB TR AU A RIS S P 25 AN S AR R] 10 4R A7 PR 28 i A 52 A0 235 502 S 38 18 el F1 8 R 7K
TR T b, 1 7= A R T T KR EH PR JR 14 DR 3 i A SI2 50 1) 45 SR A o 28 2 0 Y e 7 A o i
TR HHEH b= R

H I OC T AU AR FH o8 7 A= 2 e LR 53 B 2245 1 2 K- IR se e AL B 5 RE LR A ik
R AR YL B AL IR pH R HLE] . 52 AR 58 S AL A0S 5~ R AIL ] 3228 F LAAR R
PR B RS AU A FIE e I R RS R B ARR Y S A AL B EENE R AR — DR
HL 7320 TR AR 2 5 00 B R 6 308 I i B 5 TP e 7 28 o AR b e, B B 1 e W R T R sl g 2 P
Berner' ' 4% 78 {0 b+ G HLAR R S0 Ak S 0 2 5O 1 1 R AR, SR EE S AL A R % 2K . SCH, 0+4N0; —
2N,+CO0,+4HCO; +3H,0, H g~ -448 kJ/mol , & T H b= A8 72 1Y H HH HE (-58 kJ/mol) , i A& A& b A &
M Hh - AR ER S AL 5 5 W B AR SE A A ML), DN IS4 FRY Joe 7 2 i ik B AR 81 7 PR o 7 I 72 )
FRAOTREE B PR e 7= A=Y B T ML . NOS B 13 M Al A5 /U i Ak s F2 9 72 1 (NO; , NO K&
N, O) %7 F e B 0 P LA B AR AR AR A K - BRI D AL 25 3 L ) =5 2 P LA 88 R A8 o e
PR e 7 A AR 0 B PR B U A8 2 1268 38 b 20T ) P P B 2 — S 30 b A ) A K Y PR AR i 1
MY A 0l A R T AT DU R J- WA BT %) 200 B R 28 S5 e R I A FLaR A A B, R
e P A BRI TR 2 IS 4 5 BB S 18 pH AT BE S R Y i R P % T R AR B T A S Y
PELG T DB - A SR T pH TR LA (g4 | B2 AR M - 4 pH (L, R I 9 9
T b P e 7 A AR R A KT PR 7 A R A5 T ) AN S PR R A P AT BB A D R . — T T, U
AR R A A BRI PR 00 A T AR e 3 S I e 7 A I B Ak 2 O — T
B AR S T B 1) L 7 32 (A ELA B, T Vit P ot 7 2 S RUnt I T M LA BRI E R A
A5 AT T - S8 P o 7 £ AR e ) e 4 S ) T BRI TR i R 3 R SO AR P AR
22 LPREFBIRIECE SR B PG AR U A B A [a] i Ji

R I RN S5 77 A W b, - 458 FR e 7 A A 2R A, XA FH B 7 AR S AR 0 T RU D A 1) i i A2
AR 2 T AT MRS RO . —JFE M 2 LIk KR RN b A A 5 i 0« 0 b, - 498 280 5 o v IOGT R e 7 A 1) 5
M) ANA R IUTE Y BE 7 A R b | [R]85 5 M R 6 7 A iR AR RS T M 1 95 RS 5 AL (BUFR S 1R K %
ALY 7 e A B e 7 2F B o TR GE P A R 1Y 75% , 08 IR (BUPR H,/ CO, B P e i A=A Y 25% 5 AU
G2V b - I H e 2 ORI 4 £, Horh 1,/ CO, P i AR HBE A B TR IG 2 509 L S AUS i m  H
AT = YN T VA 0 M 39 S0 R B O B A A B 22, A BE AT I B ( Methanobacteriaceae ) | B e 73 B B
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( Methanomicrobiaceae ) 55 %% 721 7 HUBE TR , -4 4 A5 U A RTIBUR SUE SR 1™ H i AR i e

SEBR b BB PR AETH AL SN AR W 2 B AR B RE S R0 T W B i 2 e = b P A i i B
S (R R R SEZ A — B, LG e PR B A ) 2 TR AR 7 PR e B B8 2 R AR A R 3 g e VAR
RERHAIREES LI NHE-N 6 2 RRP 1 bei B BOMRIE TS T HL/CO, P I BER A2 | Foridis %7 BF
FER I NH,-N WEEH 5 o/ L B, 05 77 e e o fie E 22097 RS TR, 1T NH-N W22 7 o/ L, AT A 2 IR 1Y
e = H e oA 5 )\ B BR B B ( Methanosarcinaceae) R £ B 7= HBERA o A 25 00 AR 7= B I8 BT 1740 52 W) 1)
RO — 2, ISR A BRI SRR TS 1, FEMT AR S A i W58 SR8 37 AL W Bt A o™ FR e
JEPIIEER Y LIS AR NO; i A 2, 1R 80 7= F Je 1 v ) 5 EG R e\ B BR T8 ( Methanosarcina mazei) 1%
PED AN H e A s AR A T, — SR RIS 45 SR R I RS EO SRR H B AR M IR VE FE S HL/CO,

g 7
3 EHARHRMET R EE BRI R A A 51

Wt PP e S A A 1 ot P 1 ety BRI T e ST — B 4 e 4T e 45 AL (aerobic
methane oxidation ) , BI7E £/ A b2 3L M) 2 5 F 09 B b Ak ad #2100 1 st i S0 P e SRk 32 88 R A AE TR 3t
3/ PR - /K Bt 5 4 e/ DURR Y- O 05 T A S i A P AR B BB, T R e e S e S A A T
O BEE R R R AR TR R RO Th AR ) — 28 W e S A ad B2, B IR 4L H 958 4L L (anaerobic
oxidation of methane ) "*" | F i ¢ T R S AL OB 92 T 22, 90K 8l 0t DR 4 HEY o S A ) ik A L 5 PR 46
I SRS 0 IR AR o R A il TR /I il R k3 T A S G R SRR e S AR DL R Bk A A DA S A R R e
CR (A
3.1 R AXHE b A AR R B HA L]

Pl 4 B SR A (LA BT R O PR b 4R ) B4 8l 2 A X = AR 255 0 g FY 952 T AR S X (low-affinity
methane consumption) , Typel BYFI Typell % H ¢ %8 16 B ( methane-oxidizing bacteria ) 777 39X Zfj 3 b 1 358 H b 4
it B, AR T HBe ™ A | LB Lo T 2 AN 4 FH ot S8 AR 2 i RO BIE S R AR 2 | U A BT 25 A0 65 A TR
B PR SRS RAE R A T b S A8 A R B W5 2 46 R AR AR T, I H R DTSSR 52
(25 SRAS R — B, AL B AR SRR, ELAT B R AR e 470 Ui A3 in K e FE - 49 P o SR F b
R A DB AN SR BR GBS A BE e . T e B A U W O A= Wy ek fe =i e, W be S A i — ik
o EAR R Y A R A A RS — sz AR R Rk e o DR 36 B 2 A B T4 e K e
3 e SEUA TRV O I R KR T P e SR AR R ST A A SCBR A S e T Typel 2 AN
Typell 74 HV G S0 A0 B X T U5 A e BT AN — 25, ) 2K A L in NH, C1 A KNO, PR C dRid iy F e UK,
LRI BB A AS RIS IEHE Typel U b S A0 B A 1O 312 i Y e e A 80, SR T A ] Typell 784 T 45
FALTTY 5 Alam A Jia RSB, A S N B S A E 200 g N/g i, B2 A4 X H B AL I 7 AR
SR FCrf Typel 28 HUBE S8 A0 1 = BESE N, Typell B J5e S804 1 = B2 07k 5 < S o Pk 28 A A 25 s 189 Jin 7K A
+ Typel I e S AR R 2 DU

KT AR T N R (ELAFIETT Ve SRR R /K TR PRI AT ) 838 Y e 8L 10 52 0 o A3 41, 2 0
SR E AR TR S RV . 5—6 AR AR e i A T R 2 o b T U8 5 i - 4 PR e SR R
G381, N BT AR SCERAE , AN [RDTE 254 A X8 DAY ol 8t Y 8 S84 1) 52 o) AN IR — B8, 802 285 R0 i A RHER 7 Y 2
KT S AN T T b 9 PP e A EOR B A 0 E TTT HET  - E F doe Ae
R EARIAE R 5 SRR, S ORI A 25 U AT b D 1 i 0t Y g S A 2 JEA A 1 0 1 D
JELA R RS R RS U T AR T M SRS U A 7 g W BE A A T R R s B sk Y Ui AR
PRY il 38 3t - S8 PP e S A EAT 08 1 P 0 Ak R BT ] e — S R K P s A2 T T A I, G B 2 R A
T PP B SRR F T NH 25 10 VS A B i e PR Y AP A5 IR B o 5 4 119 £ 2
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IMELERE I NHG H CH, HATARLR 7374548, W] 58 4 Y g S0 10 1T 8 28 SR ) 10 7 5 s PR ARG R e 2 AL Tl
P, DTS 40 ) PP e S AR VR e 28 2R A% A I - 388 Y e 40 1 3 30 TG 2 Wi ) e R A5 A IR Y, — 1>
PR PRI 2 285 RV A\ S0 R e S AL R R i 2, T Tt 32 P 6 4016 48 T ( ammonium-tolerant ) A2 AR T 52
( ammonium-intolerant ) F J5¢ S8 AL 21 1 [A] Rz A
3.2 U A G I A R R/ STV 1R R U IR A R ot S AL R S
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