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Effects of nitrogen fertilization on temporal-spatial distribution of soil

inorganic nitrogen and nitrogen utilization in wheat in rice-wheat rotation
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Abstract; Field experiments with two cultivars of wheat ( Triticum aestivum L. cv Ninmai9 & cv Yumai34) were conducted
in Nanjing during 2006and 2008 to investigate the effects of nitrogen fertilizer regimes on temporal-spatial distribution of soil
inorganic nitrogen content, soil nitrogen apparent surplus amount and nitrogen use efficiencies. The results showed that high
basal nitrogen fertilizer application rate enhanced NO, -N and NH," -N content in the soil layer of 0 — 60cm during the
period before the start of stem elongation. Topdressing nitrogen fertilizer at jointing did not affect significantly the soil
inorganic nitrogen content at booting stage whereas the NO, -N content of 0 —60cm soil layer and NH," -N content of 0 —
20cm soil layer increased at anthesis with the increase of nitrogen fertilizer application rates at booting. Nitrogen deficit
occurred throughout wheat growth season in soil without N fertilizer application where apparent N surplus ( ANS) was
menus. In soil with N fertilizer applications, ANS was positive from sowing to booting, thereafter ( from booting till
maturity) ANS was menus. During the whole growing season, ANS was averagely the lowest when the basal to topdressing
fertilization ratio was at 5:5 and the highest when the basal to topdressing fertilization ratio at 7:3. Grain yield, nitrogen
agronomic efficiency ( NAE) and nitrogen apparent recovery efficiency ( NRE) all reached the highest at the basal to
topdressing fertilization ratio of 5:5 and decreased with the basal to topdressing fertilization ratio lower and higher 5:5. It

can be concluded that properly reducing basal nitrogen rate and increasing topdressing nitrogen can improve grain yield and
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nitrogen use efficiency, hence decreasing soil nitrogen surplus and lose.

Key Words: winter wheat; nitrogen fertilization ; nitrate; ammonia; apparent N surplus amount; nitrogen use efficiency

TR R E/NE-BASEMN W EERIEZ —, KEFRERHN ,BEE AR EFTKFRRE , /NEFF
REEMEARSREERES" . BARMAAEHEREESRERZBAANERN, — BB E THEDR
W T A0 A B AR T BAR AR BRI, AUE ANEFI R, 2508z T R, T B KRB K2 A
RIERAE TR LR FBWEAEAERX U T LEN TSR R, KB I5 R EE R, &
ST AESIRETY B, ZEARIE RS BN SR A RIS, A 24T SN B 08 Ab A B, ST O RUIEFI I R,
RS AARE 1IERRE R ESIHE, &/ANEA TP — D BREHRR IR . 7 AX TR R £ K-
KNERERGH HIETH AN HIEAR R T PR RIEAAREEHT T REFES B
A B A R i R 3R B RUK P AR 1 B R R TR 4 W B AT RUIRHE ™) O 42 1 W T 7 5% 1 T AT
I J& 5 F 1t SRR

KL TP R R SR A PR PRI, HoARPE 7 =X RS0 3 st . IR h S5 5L B B A
[7] , (LY 4 X /N3 B9 22 BR Tt Rk 72 B8 S R A Az O T 8 95 2 Bl Ak L EE B K Ak o
MRAZEFRAKAREERUNBEEENBRRZZ " BRBRFIFENNEEKFRZEBROLAR
ABHBRAR RO IR RARE T RO REVT, PR/ DE AT AR RE I M L, R
RARBRHHFEA SRR, X0 FREE REFMAMEMRP RS ERFEER . ik, 7455 1#%
BEARFRAIEEE LG, REPR THRENZETHN TIRARA T B LN &  RIEF SR AT A
BB BRI, AR EENE S R AE S T 2R PR IR ISR
1 HREH=E
1.1 At

K HiE T 2006—2007 F1 2007—2008 4 B2 7E R 5L AR MY R AL T 5 FH i#17. HEHf 3% 0—20em + )2
TIHFRIRBLS WL 17. 06 g-kg ', 2K 1.05 g-kg ™', BB 13. 41 mg-kg ™', FHALHH 90. 5 mg-kg ™',
2006—2007 “FHEA/PNE MM HIREL R A TE I SMEEHMMBEE 34 5,2007—2008 ELEH T
95,

INE S B ISR 225kg-hm ™ i (P,05) 100 kg-hm ™ 4 (K,0)150 kg-hm ~* B FHAL & F1E N
JE—RPERA o I B [F ) AAEESE LA : NO Sh 2 A TR AN ;N1 =1:9;N2 =3:7;N3 =5:5;N4 =
7:3 ;3B HEA B TR A, & B EE R 50% . PXER 14m’®, FEPLX Hi%kT,3 REE, 2ay
F 11 H 4 BIEF, ZAH 18 x 10° 4k +hm 2, Hoth FH 1a) 2 L ] — MK HHL
1.2 HIEEAE S E Ik

G350 TREFPRT GRA ] (FERN S 76d) B S (BRI 120d) (3R (EF G 131d) (28 (3RS
154d) JFAEHA (FEFP G 170d) R (FE RS 207d) LA 20em Jy— 243 3 JZHL 0—60em -4, B/ X FEHLEL
3AELAHER R LIRS N M RABHRBEYE, BT - 20°C kAP RIRAE, [F] B FF J1 500 5E 4
BEHEAE, TSRS FREBUE ST 10g T+ AB e 4, F 2 mol - L' ) KCLIZH4R (/K £ EUS:1) , 4R
¥ 30 min J5id 8, BRI SRS A EE /Y Alliance/ PROXIMA S 3 3l 73 Hr AL < , [7] i 4t
THME S KE,

TR AR 3B it 14 [ Bof BB A A0 i 20 Ak (2R B DUG BUERZE) , BEAEE 105°C T 4% 30 min /5,
TOCHT REERE, HHH 0 L TYE, FahiEEEEIRERENEMKLASTE,

AR T A/ NR R 2m? /N L, B 0 5 27, TR Be E  = EA BR BR
1.3 HEAE

REFEWHE T & (Apparent nitrogen surplus amount) = ( HIETHARIELEE + ERE + TIEAZHT L
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#) - (HETNAREE + Y RAE + DEPEYEENMER) = (DELIAEREE + EAR)
- (HETHARE LB + YRR R) 7,

HIRTH AR B & (N,,;, accumulation amount) = +/Z/EE (em) x +HEAE (g-em ) x HELHASE
(mg-kg™")/10;

+IERZ %W L& (Nitrogen net mineralization) = AN AL X FEH AR R E + AiAIEX H3ERE
TR E - MERIEX L ER G TR E

FEAR A FR 2 & ( Nitrogen accumulation amount, NAA) =HRTYE x HESEE;

RUNEAR #2403 ( Nitrogen agronomic efficiency, NAE) = (JEZ X¥PA & - AR XAPR ™ &) /M A& ;

FAEFR L[S ( Apparent nitrogen recovery efficiency, NRE) = (JERXMHERARRRE - PR XAE
WARRER)/ AR,

1.4 B
B¥ER A Office K4 F1 DPS B AT /34T
2 H#RESH

2.1 AMEIEZEXN TIEMERE B LRI

B L ATLUE ) B A A A AR RS AT BERA MR LGS . 5 NO ML, AR
JEBZE R T 0—60cm /= HIEMHAERE &, (AAFE T RA L2 HRHS A& B RA T XA RFE
5o

2006—20074E
---e-- NO #— N1 A— N2 N3 —o0—N4

60 w134 0—20cm

! 1 ! | 1 ] -
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30 © sgigom  20—40cm 0T %34 20—40em

1 1
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T2 B NO5™-N content/(mg-kg™")

______________________ 35> /. g
| | I |

0 L I
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1% J& R ¥ Days after sowing/d

Bl HEBEEXNAREEERPTEI SMKE 34 0—60cm TEMEA S BN
Fig. 1 Effects of nitrogen fertilization on dynamics of soil NO; -N contents in 0—60cm soil layers

A, i B AE B 32 T 0—60em +ZHASA & &, H St UL B A3 i 54 m s ke B 4, 2% 4b 28
0—40cm +ZHAER & B BE TR, Bt AE/N N1 AP 40—60em + 2SR & BBMAI T, i
BRI B A AT, U B L AL B 0—40cem H IR A R4S F B E 60em + 23T, B
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THKIFHRKRBERKAR, & TR HIERSASEYE TGS KT IHEHRAR, 2B HE& L EMESAS
B K, XA BE 5T 2R /N E R R AR BRI A O, drT 685 MBI K EREK , BH
A 60em + 2 IR MGER 6 Z2EBLE AN, BERE T I M 0—60em + 2 HIRMSA S &,
HESE S EREE B AL L] B 3S i sg i .

Mz [B) 3 A K, A R AR B i A A & B I o A B AR I N 1 3ERZ B 60em 12
HWAASEE THEEE. FNHATHROER, DREMERASBEZFBWE/D, X T SEDRIKCE R
b, M, T NO; -N HiA B far , A 5 4 - SRR A BT R R, 4 5 B K B R kA RIS T B F )2, A 1l
60cm LAR 2 UL AT BEME
2.2 AMEEEN TEESASERLKT R

B2 AR, HRESASERMEAFT . LRGSR FE S, AR ERS T BN
P Fr 0—60cm 1 ZENA SR ,0—20em T2 S & R R LLF] 3 KiHE K ,20—40em + 284 8RA
SEREELHEAEZRARE FEERTEH, B2, £ T EESASELRE LA EHAHEIE R
ZIRETTE 9 SIFHEH 0—40em + )2 K 34 5 0—20em + 2 HIHESASE; AWM, AR HEE +
EHRSASELEEER.

2006—20074%
A— N2 N3 —o—N4
20 -
%% 34 0—20cm

| 1 1 1 1
0 30 60 90 120 150 180 210 0 30 60 90 120 150 180 210

2r TS 20—40cm [ BE 34 20—40cm

O I I | I | | 1 1 I
0 30 60 90 120 150 180 210 0 30 60 90 120 150 180 210

AR A NH,'-N content/(mg-kg™)

[ o 40—60cm [ %34 40—60cm

0 I I I I L I J 0 I L L I I I J

0 30 60 90 120 150 180 210 0 30 60 90 120 150 180 210
% )5 T Days after sowing/d

2 AREEMNAREEFRBETEI SMKE 34 0—60cm +EHRSRS BN
Fig. 2 Effects of nitrogen fertilization on the dynamics of soil NH, -N contents in 0 —60cm soil layers

SRS RELEEENH PR ELEAR RN EEITRERH THES HEANRESRRS,
MFEZE] 40em 724 BRI TR, 1E 40em DU A F#EFRE . X EZERE N B0 A LA AR
FLARGE AR R, IRt o R -39 v BT AT i 588 S L % TEHLZS BRI AL AL RS AR AP T , o e
BEELGER ZERER, IR UG 5 16 A R ARV B BRI 7E 3w v TR o IRl B
T AR, RS REMAAE A T RER OISR, & LERESALREER
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2.3 FUREHRINEF R Y BAE RN S RO

FUIE A J5 08 25 BV R ORI BR 7E -+ 8 BRSO IR A R R MARIERE MEMRBAR . BR 1
AT LA, P A R R 2 e B MR E S N T AR AR R R 0—60em HERTHAGKE B L LIRAR
BARE , HAFRABEARLINE T BEAFRETHBRAARR.

x1 FREEXNNERFAEFHEE 0—60cm + EHAERUE T BRI (2006—2007 4)
Table 1 Apparent nitrogen surplus amount in 0—60cm soil layers at different growth periods of two wheat cultivars under different nitrogen

fertilizer treatments

I o % 9 5 Ningmi9
Growth stage Trait NO N1 N2 N3 N4
FER -3 Jti% & Nitrogen rate/ (kg-hm~2) 0 22.5 67.5 112.5 157.5
Sowing to jointing FRIETEHLE A & Initial Nmin/ (kgehm ~2) 75.04 75.04 75.04 75.04 75.04
FEbR A ZE P E & NAA/ (kg-hm~2) 35.76d 45.07cd 58.58bc 71.62ab 81.18a
TEHLABR B & Residual Nmin/ (kg-hm ~2) 50.77¢ 55.35¢ 75.95b 88.08b 105.27a
R %% 5 & Apparent N surplus amount/ ( kg-hm ~2) —-11.49d —-2.88cd 8.00c¢ 27.84b 46.09a
T -Zpl 6% & Nitrogen rate/ (kg-hm~2) 0 101.25 78.75 56.25 33.75
Jointing to booting FEbR A ZE P E & NAA/ (kg-hm~2) 34.04b 66.47a 67.57a 70.47a 59.32a
5R B TAHLA & Residual Nmin/ (kg-hm ~2) 54.88a 65.73a 64.67a 68.17a 62.87a
R %% 5 & Apparent N surplus amount/ ( kg-hm ~2) -38.15¢ 24.4a 22.46ab 5.69b 16.83ab
ZE - B JE & Nitrogen rate/ (kg-hm ~2) 0 101.25 78.75 56.25 33.75
Booting to maturity FEbR A ZE P E & NAA/ (kg-hm~2) 22.58d 54.46a 48.31b 41.93¢ 39. 16¢
5% B AL A i Residual Nmin/ (kg-hm=2) 53.9d 109.34a 98. 8ab 87.61bc 79.48¢
R %% 5 & Apparent N surplus amount/ ( kg-hm ~2) -21.60c 3.18a -3.70b -5.12b -22.02¢
-1 INFEW A & N uptake/ (kg-hm ~2) 92.37d  165.99¢ 174.46bc  184.02a 179. 66ab
Sowing to maturity 5% B AL A i Residual Nmin/ (kg-hm=2) 53.9d 109.34a 98. 8ab 87.61bc 79.48¢
R %% 5 & Apparent N surplus amount/ ( kg-hm ~2) -71.24c 24.71b 26.78b 28.41b 40.90a
Y EEL %4 34 5 Yumi34
Growth stage Trait NO N1 N2 N3 N4
FER -3 Jti% & Nitrogen rate/ (kg-hm~2) 0 22.5 67.5 112.5 157.5
Sowing to jointing FEETEHLA M Initial Nmin/ (kgehm ~2) 75.04 75.04 75.04 75.04 75.04
FEbR A ZE P E & NAA/ (kg-hm~2) 34.37d 39.40cd 56. 88bc 77.21ab 84.59a
TeHLEER B 2 Residual Nmin/(kg+hm~2) 53.37¢ 61.98bc 66. Sbe 74.02ab 83.46a
R %% 5 & Apparent N surplus amount/ ( kg-hm ~2) -12.70¢ -3.84c 19.16b 36.31b 64.49a
W7 i & Nitrogen rate/ ( kg+hm ~2) 0 101.25 78.75 56.25 33.75
Jointing to booting FEbR A ZE P E & NAA/ (kg-hm~2) 41.09b 74.84a 74.68a 69.97a 61.34a
5% B AL A i Residual Nmin/ (kg-hm=2) 44.46b 60.72a 56.99a 59.37a 52.04b
R EK 5 & Apparent N surplus amount/ ( kg-hm ~2) -32.18¢ 27.67a 13.58ab 0.93b 3.83b
Z - A i & Nitrogen rate/ ( kg+hm ~2) 0 101.25 78.75 56.25 33.75
Booting to maturity TR A E & NAA/ (kg-hm~?) 21.30¢ 63.74a 55.79ab 56.33a 45.90b
5% B AL A i Residual Nmin/ (kg-hm=2) 48.77d  105.03a 94.87ab 85.01b 72.84c
R EK 5 & Apparent N surplus amount/ ( kg-hm ~2) -25.61b -6.79a -14.92a -25.72b -32.95b
- B JNE AR N uptake/ (kg+hm ~2) 96.77d  177.98c  187.35bc  203.52a 191.83ab
Sowing to maturity 5R ¥ ToHLE M & Residual Nmin/ (kg-hm~2) 48.77d 105.03a 94.87ab 85.01b 72.84c
R %% 5 & Apparent N surplus amount/ ( kg-hm ~2) -70.50c 17.03b 17.82b 11.51b 35.37a

1 NBFRRRIE 5% KT L 25 BE

AHRLEERETHBYHARREN T8, X EES HRBRB LR E NEL2EFTHRAESR
Ko MERSCELERER BRI, B N1 BN HARRENRER, HARBARE HRARHRER K LT
PR B B X BEREAL EC 1 A3 B n , (BB R R R A AE I 2 MUE RO AT RE . ST B 2008 R AR
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HREM RO AE BRI R EER, AERLHE M ARRNRNEAR, HRERRIFAMEIE
FUE I N 2 AR R IR s 2R B A R R R R B I LI T A SR B B X BB AL L B i 3
BTG AN, BT EE 9 5 N1 ALBAN, HoR AL B LR R R 7 8k, H 5 5 BB AL EL Bl iy ps > T . 7%
AR R R SRRER BRI SS BRI, 7:3 M. RN LN, EHRLETHE M4 5
ARBRBEENTTEI S XTREEHE 34 SHREA/NERM  HRALERTTEI AKX
2.4 RNEBZEX /N RBEFI R AR

WA RN /NS A RS o P 2 56 v B U M, TRTREL AR S 25, W7 LA S8 Bk 36 G 0 RO R i
BRIt , T X A B A A I B RUIE BTSRRI A, B - 25 B BESRUIE SR I i = (4% o Bt S8 A 2 %
AE - AHERLEEAR) /ZH BRERE, K2 ATLAE S, FALR RS ZAE S R E R K68
FE LB By 8 fin 22 S o R e 3, ARIB LE 505 APl B o (BRI AR B B BERIE R L I W R R B e S A7 1
ZESt o RIP ST B, FEAL LRI R B il A A N T TS I 5 3479 R 2R S 2R A B, T IE A
2 R IE SR L [ S 3R 247 A e R R Sy T T A 5 38 2 A 0 S it R F) 2 U W 3Rt R By i 3 it
BRI TR, SRR, Hh it R BB B A B X6 ML A 3R , T 36 s 220 B 2 vy ) e B ) i A1)
RE o PR, B 34 SARBERFRERTTE I 5, X EESHX PR K ECRERA K.

*2 AREEMNNERREEMRARFABHZIN
Table 2 Effects of nitrogen fertilization on nitrogen use efficiencies during different growth phases

FUIEER M B % NRE/ %
YL ab3E RUERFRR R WA -Z 2R AT -
Cultivar Treatment NAE/(kg-kg™!) Sowing to Jointing to Booting to Jointing to Sowing to
jointing booting maturity maturity maturity
TE£9%5 N1 11.15¢ 41.36a 32.03b 31.48b 31.76¢ 32.72¢
Ningmai9 N2 12.56bc 33.81ab 42.57ab 32.68b 37.62bc 36.48bc
N3 15.26a 31.88ab 64.77ab 34.40ab 49.59ab 40.73a
N4 14.26ab 28.84b 74.90a 49.13a 62.01a 38.79ab
B34 N1 15.80c¢ 38.76a 33.33b 41.91b 37.62c¢ 36.09b
Yumai34 N2 17.82b 36. 82a 42.65ab 43.80b 43.22be 40.26b
N3 19.14a 36.61a 51.35ab 62.27a 56.80ab 47.44a
N4 18.12b 32.80a 60.01a 72.90a 66.44a 42.25ab

NG FRFORTE 5% KF EESBE

2.5 RAHEBEX/NZRPRL & 1R

MR AUEL, HMERETHSER L . 5 NO M, AR B &I/ N &, A [F A
FEA8 HL IR = B R, T R ORERL 7 B 3 Bl S AR BB i 2 S S R R, DL N3 b3 (LB N
5:5)Fm. N=BHEERE, TEI STENER FEEH THEEWAR, MK E 34 528 THEEF TR
HEHIARF
3 itig

SR MES R RMEMRR S BRI AN FEARES , AR A RIREEEMNHESANEGSAESER
BERW WA AR UNINEESRANESASERLWABE " HRERFR 3, Bl MR KN
FEERUBSEYRRKS 1% AEEE FWE EREE. L RERM AN L RARCENREZHES
X AR BT R, i IR R Z 45 0—60cm + EWA RS EM0—40em + EHSASE TR
TCHLR & 2 BE Lt U HE ELA7) 43 i 388 o , 4 55 s D) e A L A8 38 T 386, b BT O, R TR OB 23 B
S0 H R E LA & &, HIR A EER AR ) K IR A A A

B FE AR A & BB R RZ WA REA R Fl, HIRA R AT EAHE NN B AR
AR NEARFAET B SEABRMTH . AR KNEEARBR FEREERBMIZRTHE.
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®3 RARBEEXDMEIFHERHMEERNHME
Table 3 Effects of nitrogen fertilization on grain yield and yield components in winter wheat

" = 5
i}i Cf?lj:iprar Trftat}rint *fﬁ ﬁgiﬁfk ! ;ﬁin ;iflz
/( x10*-hm~2) per spike weight/g /(kg+hm~2)
2006—2007 THEIE NO 214.67c 38.30b 41.06a 3421.33d
Ningmai9 N1 363.31b 41.12ab 41.58a 5930.22¢
N2 393.77ab 42.87a 41.98a 6247.56bc
N3 425.33a 43.60a 41.73a 6854.23a
N4 424.33a 41.98a 41.92a 6630. 67ab
B 34 NO 214.48¢ 30.43a 50.41c 3325.33¢
Yumai34 N1 361.01b 32.20a 56.11a 6880.11b
N2 390.00b 34.30a 55.29ab 7335.12a
N3 431.33a 34.80a 55.95a 7630.67a
N4 424.49a 34.25a 52.80bc 7402.67a
2007—2008 TEIE NO 267.00c 42.50a 35.74a 3706.23d
Ningmai9 N1 362.33b 42.43a 36.57a 5544.27¢
N2 423.30a 42.83a 36.73a 6379.07b
N3 459.00a 43.27a 36.40a 6680. 30a
N4 453.90a 42.52a 35.45a 6665. 40a

NG FRFORTE 5% KF EESBE

BREEL PR AL PR R R AR E B R AR B2 B, AR 7 8 R E L AR RBAN B, KM
Z M AR BAR KW EEZAHA AL B S RIEEE LOIARRKR . ARA T B RFERAL LG 13 in
TR, 3% F B/ NEAE TR ARBARRBAA S, FIIF AR B AR AR EE R WS 2 r =
52K ; Boman ! ik Ay o 7 AR AS AR B RS S At L SR R AL IR R R 30 - PR IR R, 3 A 3R 558
(9f% ; Wehrmann 25 \ " B9 38 4 /IN22 A0 7 393 ] + SR LU (TEHLARUIE R L) 74261 72 200 kg - hm 272
Fio ARIBIFRIILIA L 7:3 M A B RIS TR R R 200 kg-hm ™, T HER T H, S A &
TBZE 60cm LRV ; [Fm, AT RAA R KBRS K TRTARKBRBAM  HET )5 LEAAGE
T, E LA 2 e AR AR O G2 D BL R, R RN BRI, & RA R AR
BT R PRI, 7R /N SEBRAR 7™ Fp OB S RIS K B0 , T L 1204 R 5 78, 38 MR = B AE L i, A
AT 4R = AIEA AR AR LR RAR RN R R, N TR RALHE X PR RT5 3. e X EFRAR
QT 5k B A% () BRSO, M B4 A N R Tk — B A TR ST o

B AAMIFSEIE A , RAEJGE 8 AT ARAIE T 3R R RS AL, AR IR 5 ME 7 &, RN R TR 3,
R TR B R AR AR B 2 R A AR A BRAE 5L B A = o B AT, FEEAE A JE B
HHEAE S BARAER T WA AER A &, & FBUNE R MBEAE . R EAAE S E, BRI RUR
Sb, 139 5% B8 TCHL A R R R — R AR, X R RS THL A SR B B A s 100 kg-hm 2
Ho ABIFERM, &SRR R Ik 2R E A LG, AR TR S /N E 8 (A i T Lk fa fit
RERBEN 75. 04kg-hm * EART/NELAEFT YT R, B /N IR B R AR AT 8w, i 2>
RN R LB o/ N I AR KRR, TOEE T B BRI, MR T TR (AR OB B, AT 32 ™ B B
1, TR At 3 B/ N OB TEAL A R B R R, 638 1L 109 AAL B TEHL AR B AT 100 kg~ hm ™2, 75 P UE 5
KR, LAFEIB EE 5:5 ISR BchT o
4 #Hit

SR T TOHLR & B B EE L AN R T 5 , 2 LB, 3 0 T AR R RO R & &, T3 s 39
BREELH], MR R T ke TR A MG E o NEAFRIET BB RA R R VA AR B B R A5 0 5
n, SR EGEAE LA FI T RERAR BEARR . NERPRD™ & RUIEH AR b RUIL 8 Lol 38 hn 2 53
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JEFERES . I, TE/N AP BB A, N 28 5 A B R R A PR AL , 76 /N2 3077 22008 X438 B e L
7, LA /N TR TR AR, A RABSISR , LBV NE R R E 2R E B IR R
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