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X, KEHHEE NE L5+ NO,-N B H 4r H 7 2002 4 0 :1(88.1) > ts(84.6) > nis(78.7) > nt(63.6),2003 2E K :1(115.5) > ts
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The biological N fixation ability of soybean and its contribution to a maize-winter

wheat-soybean rotation system under different tillage treatments
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Abstract: One major reason legumes are utilized in farming systems is for their ability to maintain the soil nitrogen balance when
incorporated into crop rotations. As such legumes can play an important role in both maintaining and improving crop yields. It is
therefore important to quantify the total amount of nitrogen fixated through the biological nitrogen fixation ( BNF) process used by
legumes and to determine how much of this fixated N is available to the following crop. In doing so, this will enable greater
precision in terms of appropriate fertilizer application rates and can increase fertilizer use efficiency. In 2002 and 2003, the BN
natural abundance technique was used to record the percentage of biological nitrogen fixation ( % Ndfa) fixated by soybeans and the

soybeans N contribution to a spring maize-winter wheat-summer soybean rotation system. The field experiment which was located in
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the Gansu Loess Plateau used four tillage treatments. These were: conventional tillage (T), conventional tillage with stubble
retention (TS), no-tillage (NT), and no-tillage with stubble retention (NTS). In general the % Ndfa by soybean was higher in
2003 than in 2002, related to 2003 receiving a significantly more rainfall. The % Ndfa by soybean in the TS treatment was
significantly higher than in the other three treatments. The TS treatment benefited from a higher N fixing enzyme activity which
improved the soybeans BNF ability and as a consequence resulted in a higher yield. A negative relationship between the amount of
N fixed by soybean and the amount of NO,-N in the 0-30cm soil profiles was found. A soil NO,-N concentration of 40 kgN/ hm’
was thought to be the critical value above which BNF activity was reduced. Soybean obtained its N requirements from both soil N
and BNF. When there was no BNF activity recorded, N was supplied wholly by soil N, which led to soil N depletion and soil N
scarcity. The aboveground biomass of soybeans increased with increases in % Ndfa, however this finding was most evident in the
TS treatment. A positive relationship between the amount of N fixed by soybean and its above-ground biomass was also found. In
2002, the treatment effects on the proportion of soybean BNF to total N input ranged from 13 ~ 22% , with the highest proportion
recorded under the TS treatment. In 2003, the % Ndfa ranged from 43.8 % ~ 62.4% , with the amount of fixated N ranging from
10.7 ~ 17 .6kgN/hn and the proportion total N contributed by N fixation ranging from 40% ~ 63% .

Key words : *N Natural Abundance; percentage of biological nitrogen fixation ( % Ndfa ) ; amount of N fixed; rotation system; N

contribution; N balance; N scarcity; rhizobium; soybean

R+ RS EE K LA BB N RS AT N B 40 J7 o, 0 RAEUCHRA & RO B AW,
BAESRAMBBRRKBRTE, N R EETRA, By £ = AT, 7= 8K 9 7 R R
W AR A, SR RERER AN N ETE, REREY R EEN BN A REE S/
FERGATE S EREEHWEYE N RBREEKFEN N B2, ERXINEMEYE N &
RFEd "N AREFERENERRE AABRFHHR B2, BE N, MUK °N EH BET
FEERE N, UM 5N E, — WA 3~ 53°N, SEAMAL, 1R K — B A A, B AR R RSN B
FIZRCN RAFIES Y, DEHSRECN BREERAEH K TAME N T A% (%Nd) SR XN, R A
SRMM NEHLRARAT, AXHASN AREEFRMETEER-LNE DX TREREFN AT
FER B EALTE T B B N B0, 3638 — 5 B4 T R % N ROGIFRE ML, Xt T5 5 G 35E M S B9HE N
BOBMLERA B TRER IR EH BRI SE X,
1 HM5HE
1.1 KRB EAER

ﬁgﬁﬂgﬁ@édﬂﬁ%&ﬁﬂﬁ:&ﬂiﬂ&%ﬁﬁgmﬁ #1 XK HbA 2002-2003 £ 6-10 BBk £ 4 F 39 B MK (mm)
i%ﬁﬁﬁgﬁﬁﬁ (35°39'N, 107°51'E) , ?&ﬁ 1297 m, j: Table 1 Monthly precipitation from June to October in year 2002 and
B0 B b HURALR MR A ] 70%, AR s o wud long term mean at experimental site(mm)

A4 Y Year Fiy
~10C, EHEEM R 161 d,FEFET 8 480 ~ 660 mm, Month 2002 2003 Mean
2002.2003 £ 6 ~ 10 A ¥ AW E N 80.7 mm 6 129.2 3.2 65.1

7 96.3 146. .

129.9 mm, B 2002 4% 6 5 & R 2% i 2003 4E 7 A : o Iy oL e
94.0 mm LASh, K&K A ¥FR I K 2003 £ & T 2002 9 98.2 141.6 9.1
4‘}3( % 1) 10 46.0 88.1 41.6
1.2 R

BRAMBRAEEKR-ZPE-DRERERETEME KD (GClycine max L.), BFHEW 12 5,8 4
Haf. BAEFFIH 4 A EAEREX, O AP THERBKREEMHLNE,KF 6 ARL/NERGLNE
FRE, KET 10 Ak, A@eFEREAMRIEREME N, M 3 FHIEYE—FER R G, KRBT
FAERRAIERS,2002 4F 5 2003 F K E A EARRIEFS, kA 2 M EERER,
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1.3 #fEam

HEH 4 DBELTE, FEBFE (D IR E BRI RT 5 B BE— K R G BHE + AT E = () . ER
AR Y/ NERF N E Y, e’ N 3.3 t/hm’ ; B8 (No-tillage) (nt) : 3K 5 FOIE B 8T A BFE ; 8 +
AT E & (nts) o

MNEERA 4mx14m = 56 m’,FEVLX AHES] 4 REE ., KSR 63 kg P,0,/hm” fENRIE. 718
BB 25c¢mo
1.4 BUEMNE
1.4.1 AYEBRMEE HHT00E8 AM2003E8 A K ENEREREPAYER, B/PKEIAN o
BB , A T, EMM 47 BB T TRA P ,8SCTTH 48 h, MBTE, F 2002 4.2003 4 10 A
KERBN, 76 & /DX 8 55 1 bR G 2 X 0 B 7= B RS FFRE &, T 85C Tt 48 h, BRI TYR
i &
1.4.2 3°NEMNE TRAEPESPIXEREATZEZHAE S &, USHRPEN 1 F4EE NEAYDHER
( Euphorbia humifusa) i BHEY), B3 BUE , FTHUEBI T . 8T 105CTRAE 10 min J5,7E85CTH 48 h, 2
BBR, B 4CTHRE,

FH Finnigan MAT-253 MS il e KE R H S BEPHN s *NE,

UTFTARKRBREHHEE NE™ .

) _(3UNBEHY -INENMY)
EE%[E N_ﬁﬁ'g(%Ndfa) = ( BlsNéﬂﬁﬁ% _ BISN E’)i% )

143 HYSNEWNE AFHUBIRKENENERLEHLKEYS NEFRABHFENE:
Y% N B (kg/hm’) =K ENSE (%) x L E PR (kg/hm®)

1.44 1 HENO,-NWZE To6ARKIZHEFMBHAMBIKI SN LEH%0~5 cm,5~10 cm,10 ~ 20 cm,20 ~
30 c¢m,30 ~ 60 cm,60 ~ 90 cm,90 ~ 120 cm, 120 ~ 150 cm, 150 ~ 200 cm 2R B+, BN PXEE 5 5, FRER
AR—NH, E36CTHET, S 2 mm i, ESMKHERNE L NO,-N S &,
1.4.5 BEKIT S5 B SPSS for Windows ( version 12.0 ) #4T HE AWM X B EHENE,
2 &8
2.1 ARHELETRKE®L EHIEDE

2002 FRE BN A Y’ (ke/hm”) £ 4 4 1600 - Ot @ts N ot @ ots
BEYEAL T iy B B ARIR Y 1 1(1299.0) > nts(1179.8) > 1400 |
ts(1172.3) > nt(1129.6) ;2003 U] K :ts(1024.1) > nts 1200
(936.8) > t(908.2) > nt(825.5) , B EELHETHKE
wEAMBRER. NERKE,2002 FHRKEH# L4
VIREE T 2003 £ ,7F t.ntunts M ts 4 DEHET 406
H:30.1% .,26.9% .20.6% M 12.6% (B 1),
2.2 ARBHELAETRKIAYE NS

2002 EREHAEYE N T2 (%Ndfa) 7 4 M4t 200 |
HTRKEIRN 1s(34.3) > nt(22.4) > nts (19.3) > t 0
(17.6),ts THAYE NBSEXEEZEETHE 3 174 43 Treatment
B HERIMMBERERARE 2003 FEL4HTRE B RS Ak G A TS b4 A 8 B
RO P N E 53 2 i B BRI :15(62.4) > 1(58.5) Fig.1 Boveground biomass of soybean under different treatments at flowering
>nt(55.0) > nts (43.8), B HEEEEER (p>
0.05), oI 2002 B2 2003 F, WU s LETHAYENETIERERT, NEREXE 2003 FHEYENE
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5rZFFE t.ntnts i ts 4 N EIET 5305 2002 R :69.9% .59.3% .56.1% 1 45.0% (& 2),
2.3 AHESELETLE NO,-NEFE . KSR NERM 80 p<00s Ot @BtS N0t ®nts
EYE N R

2002 £ 6 AR KRG HEFMHH 0~ 30 cm 13 NO,-N &
BH 40 ~ 50 kg/hm’ , KRG BRI HHEY T N B &5 #F A
T3 NO,-N B B 2 LK K £(88.1) > ts(84.6) > nts
(78.7) > nt(63.6) , AW E N & WAL & 3% F i + 3 NO,-
NEH 14.2% ~29.2% , &M T RKELEYENEBEE
FEH(p<0.05), 2003 FRGHEMH 0~ 30 cm + 1
NO,-N & B 7E 21.4 ~25.3 kg/hm® Z i, £ F 30 kg/hm?,
KEW NEESHEHS L1 NO,-NKE KRN
t(115.5) > 1s(104.2) > nts(99.8) > nt(95.8) , FEHM T &
BREAEYE NS, EWE N2 55 1% NO,-N B2 FAESELETAEEEPEYE N B 2% (% Ndfa)
E@ 43.3% ~ 70.0%,§&bﬂ|‘ﬂ%ﬁ§§§1(p < 0.05)0 Fig.2  The propo.rlion of N fixed (% Ndfa) by soybean under different
WEGRE, KM E N R L NN B
H%,2002 FHMAEYE N 21KF 2003 F(F 3),

O L EHENT R EABKENEE O EYENEE
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0
nts t ts n

43 Treatment

-
73
=

2

B3 RESELETREREPEMNRNHE EYE N SEHP LIRS NO-~0em) T RIEFR
Fig.3 The relationship between N uptake and biological N fixation by soybean at flowering and NO; -N in 0 ~ 30cm soil profile at sowing under different

treatments

24 AYENBSEEYENEESEYERMNER

4T BETREEYE NEAEMAEYVBMEMTEN, SEEHALE, E LB TENHE(E 4),
KREEYE NHBRAKESEYREEMEEXR, HF 2003 FERBEEM*E(p <0.01)(E 5),
2.5 AFEBHELAETRIEYE NRIERSE N ZH TR

AAMNBMAKRBRES FF AELHETRKSEYE N, BN LEEM N SBEZHE,
NEHERD NP - FBEMRBITHRBREN N, I NBARE NGB, THEZRE N BHRR., &
BL 2002 4F tstont Monts LB T, KEXNHAERGEH N EFER D FIH 11.6.6.6.6.5kg/hm” F1 6.1 kg/hm’ s H
s LT RKEAEYE N & (kg/hm’) 5 B NBA R (kg/hm’ W E A HWES, HEKRIKH ntotants(FE 2)o MEN
FEKRE, DB BT NBHMATE, SUORE 1 NO,-N 5/ 13 NO, NS EES AR, BT t b8
THBME N SR RGBT L HH A NKEHES THEMP L% NO,-N S E, BEF4E N 55k,
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2003 EFRTHEYE NBEER 2002 FEMN 1 E, SRENERHANI0% ~63%, FLETAHF(E3), BT
BRB NET 2002 FEKF,ZEF NEBRAKRTHE AKX NLTEREKF, ARERETPEEEXRTS,
FEBEBHNE UBREEKTE, MNBHELHEKNERKE ,2a W, 1 NO,-N BREFRIMRHTFRERSLE
TEE,EWE N BB s 4R T HE, KB T8 B+ % NO,-N REMER .

L J 2002 n 2003
—-.— g.‘? (2003) M gt& ts — — #2002 £k 2003
1800 - 2003 1800 - y=11.797x + 1104.5
R2=0.0313
1600 |  y=15.4085x + 599.51 1600 | . l
R =0.3553 1400 L

2 8 2
g g 8
|
- o
g B
g 8

g

M b5y 4 Yy Ik (kg/hm?)
Aboveground biomass
ki85 Yy B (kg/hm?)

Aboveground biomass

600 600
: 400 y=22344x + 610.46
400 y=12.964x +215.11 R?=0.608** p<0.01
200 |- R?=0.8801 200 |-
0 1 1 1 1 - 0 1 1 1 J
0 20 40 60 80 100 0 10 20 30 40

BEINT 2% (% Ndfa) 4 Y FEN K (kg/hm?)
Proportion of N fixed Amount of N fixed

M4 203 FR s MBTAESREHNEVENRSH FEYRMEAX BES 2002 W 2003 FEXERENMEYE NZR S EEWBAXE
# Fig.5 The relationship between amount of N fixed and aboveground biomass
Fig.4 The relationship between proportion of N fixed and aboveground  of soybean at flowering in 2002 and 2003
biomass of soybean at flowering in 2003
£2 2002 FE4THELBTAXENEEXK-ENE-DXIREREN N XERK (kg N/hi’)
Table 2 Contributions of N by soybean in rotation of maize-wheat-soybean under different treatments in 2002

N WX E N balance BEHELT LR+ BRER s R n BT + B ns
3% 70 3 1 M NO,-N Soil NO;-N at sowing 162.3 203.9 204.0 216.3
F1F & N N in sown seed 38.4 34.5 37.2 ‘ 33.6
F HFEFF A N N in retun stubble 0.0 7.9 0.0 7.7
KEEYE N Soybean N fixed 6.6 11.6 6.5 6.1
B8 N4 A Toal N inputs 45.0 54.0 43.7 47.3
N 5.5 N$§ A % Proportion of N fixed in total N inputs 14.6 21.5 14.9 12.9
KER# & N Soybean stubble N 12.8 15.5 13.2 17.6
KE ¥R A N Soybean grain N 33.4 25.4 20.7 22.5
B NS Toal N exports 46.1 40.9 34.0 40.1
N ¥# N Balance -1.2 13.1 9.8 7.2
B A N Soil residual N 161.1 217.0 213.8 223.5

%3 2003 F4THELBTAENETK-EME-DXIRERLEMN N KA R (kg N/hn?)
Table 3 Contributions of N by soybean in rotation of maize-wheat-soybean under different treatments in 2003

N X3 B N balance BoEHEL  HEBHE+ BITEH s B nt BHEEH + EH ms
3% i 391 1 3 NO;-N Soil NO;-N at sowing 55.2 111.3 51.3 81.3
#F & NN in sown seed 8.7 12.9 9.1 8.7
i HFEFF A N N in retun stubble 0.0 6.4 0.0 1.5
KEEME N Soybean N fixed 14.9 17.6 12.9 10.7
£ 8 N A Total N inputs 23.7 36.8 22.0 26.8
N 58 N$§ A % Proportion of N fixed in total N inputs 63.2 47.7 58.5 39.9
K G## & N Soybean stubble N 11.6 10.0 9.9 10.6
KGHB & N Soybean grain N 54.0 68.3 43.5 62.1
B8 N H Toal N exponts 65.6 78.3 53.4 72.8
N SZ4§ N Balance -42.0 -41.5 -31.4 -45.9

3 M 4 N Soil residual N 13.2 69.8 19.9 35.4
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3 itig
3.1 KEWAEYE NRBHIERERWETF

EARCEREN ,FEAR N T RER, AR EHTRER AT PHAYEN SBRERMEY N AR~ &
B, THRASGIRE T KIRBEES HIESKG 3d FHE TR, RBEXETRLS /D, B N8BS EEE, SR
EERZHE RRENE, TEVAERE BRBTEFKEDIE, BREKIIFEEKE™ . McCallum %
ERFHHETABER | EEEHENE N AEYE NEHEEE, Peoples S7EMKFIE Coleambally
3 X A5 R R R 357 2 I A ) S8 0 RE 36 S HE R K S ( Glycine max ) B N B R, EBHEAHE 21% ~
949% 2 [] , T 7E Coleambally F13E A WM K S AME N BRI N 52% ~ 3% M 13% ~64%> BT
KHBELERATHENGSR, WAL B AAMKREGHULERERATHEYE NN, 2FRH,
2003 SEFREKIER B, SABETREAEYE N B RYE T 2002 4F, 220, YU s LHETEYE NE X
BRE(E?2), X5 s B TH I HSEYBRERNERE-BL KRB TERMNESR HHEEH TE N BHE
REBWEE, R TAYE NES EMRE T8,
3.2 KGAYE NABSH S L% NO,-N th X R

MARGTEYE N KEFREARE, 2003 FELEBTATE NKEHE T 2002 F, K51+ NO, N SR
EAMHX,XE5LENO,-NERRELWHKEHMAYE N B0 SCE BB "%, Peoples %1
ERAREYEERHEAT, BREFHPLWER NO,-NSBRE, FATEEREHNE NETHE, X+
I N AR RS, MM N IR M AT 2~ 32, KO B NBEE, B+ BN EERERE™., A&EH
MBRE, KESHHEAKEY, B NERATAANERALELSS NATRRBEEGELTHE, BN
JEXSFAEE NEFHERIMHER, KMHBRENN R SHEE EMX, B NSRE, AP E N g H
B, A&+ NO,-NWERT 0.084% AR MEE N BIZAMH> ., hAKSEA N AREFE "NKE
BEREESSNEHEFETERELEEBEN, RN EH B+ N ZERIK, B4ET 28 N3, {8
MEEHE NESE —ERMEERY R 75 kg/hm® EERBKTERLZ=ME N EH™ , i Gan Yinbo
SHERENBIFRRAEBME R 25 kg Mhm® , BFE K E P RAEHHIEIE 50 kg N/hm® , K G4 Y £ M
11% ~16% , SX™BRE 4%, XL NEAFHIEN, KEME N LEAIRE M4 EMBRKEEYEN,
5 PR 1 B 2 RIR L A N SR TR, AT I N AR X K S N BB BB LL B 2

FE2002 s LT HENO,-N S BRI, W399 kghm’, ENFEBHEEEFE FHTLE, X 11.6
kg/hm® , B JLAAEEEM NO,-N EBE T 40 kg/hn’ , A NH B EE KT s 0B, L H 14T ,40 kg N/hm?
B+ NO,-NEARERMHAKGEYE NWERE, IEE—- LM REIFX %L,

HALFE T ,2002,2003 FFREHK N HE 5+ NO,-N 895 2 b N & BR BB 3 :t > ts > nts > nt, 2002 4F
1£ 88.1% % 63.6% 18,2003 SF7E 115.5% F 95.8% Z 18], 2003 £ t(115.5% ) ts(104.2% ) YK N B & T
THNO,-NEZE,EHAKGEABRNRETHENMAYE NFHHRS, MREEEYE NER, MWLM H1E
R N, &ERNAREERNN T,
3.3 REAYENRBAOSEMENER

KEEYE NBHE(%Nda) B NBBEHMAYREFEHRX, 2003 FEREEANEIENEYRETF
HEEsOCBTENHE , X5 ABTHAEYENTSRMENBBRYESH -, AS4AYENKE
S5XYRBEFEMHX, KPP 2003 FLERBEEHL, B 4 B S HAAERBENBRKEGT, KEWEYE N
AR RAREMES, NXERIEMEYME N AIFMURAA, Cadson SN NREFELXGLEREB
K, BlmtENEXRBENBBAENAR, SREYE NKBESTYRSBEEAXL"  EMELXER
FE 2 (Minitoba) thiE B SR IE B TY R A= W WE N S5,
34 KEXNFEKR-LZNZE-BEXRIRIERZGEH N XK

2002 FARALBT RIMAERLEN N BT 11.6~6.1 kg/hm® 218, KEAEWE N & (kg/hm?) 5.8
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N AR (kg/hm’) I E 4R 21.5% ~ 12.9% ;0 2003 FREXNBERLEHN N EFREMN S, 7E 17.6 £ 10.7
kg/hm’ Z 18], K G4 E N & (kg/hm’) 5.8 N #i A B (ke/hm’ ) EH SR 63.2% ~39.9% , 4 Y H N FERE
Ko X5 2003 FERAEYE N B REE T 2002 FHLE R —. Peoples FHiE 7E B K F| T # Coleambally
FOE AR H IR ,36 KRG AR N EEMEBER 103 ~ 313 kg N/hm® Fl 44 ~ 238 kg N/hm* ™, K 4K, H
FHEBRBIAXREKS ENEFRRERTEAARRXGTHRE, EER, ARSERREYEP NRRE
199 ~ 372 kg/bn’ , FHM KRS HEE 86 % N E' . AHE 2 AARE A EP R L, B L3449
B NBESHIML, N 40~ 80 kg N/h' ,EBR LR EAELZM N BHY, Bl IR —E & BT, EREYEY
B NBEHA LR,

FERAMEFEBR/REMNOAREZATEEY N FEPRAEW N LEEEEEH, AR PARE-/ME A
PRGN ERKW N TRIEEKEEERENK™ . FHFRF,2002 FR%E N FEHRRL - 1.2~ +13.1
kg N/hm® Z 8], BB RE t LT NBHEATLE, X5+ 0HEE NEEBEENERHE -, BT « oBAER
N TEREA, HARAET R AR N R EReE 5 TH A L% NO,-N S &#(0~200 cm) , LA K EAKE
EHEFTEBNRGEHN NETE,

2003 il F LR NEF 2002 FKE, ZREP NERAKTHE 4 MEETHLER A NEEYK
FHEF I L3 NO,-N, B4 T N SHRFE -45.9~31.4 kg N/hm® Z [0, B EREFPRHEEIRTNS . FEHE
BHNE,UBEERERTE, MNHEAEKZREE 22, L ENO, -N ZREFRIMTBITESLE TR
BEYE NEBU s ABTHRE(XR2.K3), R BT FFE H 1 NO, -N REWEM. WHXKEHMEN
BATEKSRTFHBERTRIRES,

W, KREBHFHNA—ER2NE FEAVE NEMARENE, EHIEEI - ZEHNREE
ERME NBA EBRUNS NEHZL, W TEEYDSHE B N BEKE,

3.5 KREMTHIEYE NESERENKENHE

SR THE N BRAAFZRY  EETORIRHRES KR FH3S ELEESILHL
EREEYBTHECHNESSENEBRLGIN11.4% ~45.3%, EHPREIWEERAN EBREYE
BIE BB 231 kg Nhe' , P 139K BB T, ARG EMEZ N HEENEREY (BEELRN
) BEZE N B BEESDFIN 121 ~ 175 kg N/hm® #1181 ~ 262 kg N/hm®'™®, S EE/ A EIRIE b LB 24E
B N ¥R 40 ~ 118 kg N/hm? , AR EEREKE N &, 0% 52~ 153 kg N/hm*?, XEREH , ZRE&H T, BK L
BAKMERHEYI TS N KB SHEYE NRIKK 39% ~49%" . BERNEREE NHRELB TS
—EWEE,ERRNET KRS EHINEYE NEIRNENSE, W RCQERTEE, AEWE N E
JITTRERE | o
4 “ig

FEH M KFE,2002 £/ 2003 FRGAYE N BEARELGLEHE+ BHEZ (LB TEESTFHT 3
AAEEE,2003 SERAEYE N B4 ER T 2002 &,

KEWAEYE NGBS 1+ NO,-N 2R A £,2002 FKER N & 5+ 385 NO,-N WE S KRR N
t(88.1) > 1s(84.6) > nts(78.7) > nt(63.6) , L HEIAYE NEBEEFREER, 2003 FEYE N B H L HEL
NO;-N 1 43.3% ~70.0%, Hif/K4>ZMAEFH 2003 F4YE N EE T TEH 2002 4,

ATBHELETHRANKEEYE N B RBAEYRNIBMTEM, KEAYE NKESEYES T
HXKRo t vtsunt Monts LI TF,2002 F RGN RERLEN N ETIKD N 6.6.11.6.6.5 kg/hm® H1 6.1
kg/hm' , KEAYEA NBHSENWABRBTEALL B TFHH,2a W, 13 NO,-N B EEFH A HTESHE
TEREAEYENEHRL o« BT RHE, KB HFE A 1% NO,-N FEks/ER .,
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