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Abstract; The objective of this study was to determine the effects of combined biochemical inhibitors on the transformation
and leaching loss of NO;-N and NH;-N from urea-based fertilizer in yellow clayey soil. A soil column leaching experiment
was conducted in a greenhouse to observe nitrogen (N) transformation and leaching loss following the application of urea
and UAN (300 kg N - hm™) with a urease inhibitor N-( n-butyl) thiophosphoric triamide (NBPT) , a nitrification inhibitor
2-chloro- 6-( trichloromethyl ) pyridine (CP), or both. The results showed that the contents of NH;-N and NO;-N from the
leacheate of urea and UAN both rose first and then fell with different peak times. The differences in the leaching loss of
NH;-N and NO;-N across treatments increased over time. NBPT can slow urea hydrolysis, and effectively inhibit the
generation of NH;-N to retard the peak time and reduce NH;-N loss. CP can effectively inhibit the transformation of NH;-N
to NO;-N to reduce NO;-N loss. Compared with the application of NBPT and CP alone, their combination exhibited a
synergistic inhibition effect on N leaching loss in yellow clayey soil, namely not only did it slow down urea hydrolysis and
maintain high NH;-N content in the soil, but it also reduced NO;-N content in the leacheate. At the end of the incubaton
(72 days) , the leaching loss of NO;-N, NH;-N, and mineral N, and nitrification rate from UAN treatment were higher
than those from the U treatment by 34.39%, 5.32%, 31.72%, and 15.71% , repectively. Compared with the U treatment,
U+NBPT, U+CP, and U+NBPT+CP treatments significantly reduced the leaching loss of NO;-N by 15.58%, 114.77%,
and 73.45% , respectively. Compared with UAN treatment, UAN+NBPT, UAN+CP, and UAN+NBPT+CP treatments
significantly reduced leaching loss by 15.88%, 54.87%, and 37.46%, respectively. The leaching loss of NO;-N from
different treatments ranked UAN > UAN+NBPT > U > UAN+NBPT+CP > U+NBPT > UAN+CP > U+NBPT+CP > U+CP
> CK. Within a certain range of fertilizer rate, adding NBPT and CP alone or both can reduce NO;-N leaching loss in
yellow clayey soil. Equation models were used to describe the relationship between NO;-N leaching loss (y) and time (x).
The linear equation (y =ax+b) fit well, ¢ and b values in adding inhibitor treatments were obviously different. In
conclusion, application of NBPT in yellow clayey soil combined with CP can significantly reduce the leaching loss of soil

NO;-N and N leaching risk, to improve fertilizer use efficiency.
Key Words: yellow clayey soil; urea; UAN; urease inhibitor; nitrification inhibitor; nitrate; leaching loss
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CP 5 NBPT P BCitixT + 3 N 2T Rk (BT se A i . H AT, 3 B 208 FUK RS A2 = R RN # RURER
N AEFIFHAEAR . R, 3 3o ] OB A UL S 7 AN ) NIE 28 2% 14 JF i NBPT CP B HUFC I X 25 e
M8 rh N3 BT A A M AR A 10 2 MR B AT 5, USSR sl A TN 20 2R RT3 K PR I5E 75 G S A3t
Fler B

1 #MREFE

1.1 Rk

P N B e KRS £, T 2013 4F 10 H 2R A WA S48 TH 2830 X R IFAE 4 40T (29°01719"N, 119°27”
96"E) 1) 0—20 cm #f/2 1 HE, 2 X IEAEBCIE WS SCHk [ 20-21 ] o Bl R R 015 515 229 AR 2R, K
FhEat 2 mm G4 o AR A EEA M BT R pH 5.24, CEC 7.32 cmol/kg, A HLBFI4: N 435114 26.20 ¢/kg
F11.25 g/kg, BAf# N NH:-N F1 NO-N 2354 132.3 .53.40 mg/kg F 17.81 mg/ kg , i &% W FERLHN 3571 1y 4.43
mg/kg 1 79.00 mg/ kg, WKL Bk FEEAL S 51 K 32.82% (44.13%F11 23.05%

PR E (& N 46%) IBEIRES (% P,05 12%) AAHR (% K,0 60% ) A 53 #r 2l , i 2548 Ak # R A
FRS R A7 5 IR A EL (& N 32 % ; TS IR Bk IR ZR 7K = 47:37:16) o bl il rP ARV EY B SR A TR R A7 N-T
FEGACHERE = e (NBPT) Fl 2-58- 6-( =50 FF 3L LI ( CP ) 24% FL i 370 B k43 Afr 4l | iy 30 58 01k T A BR Y
Al A
1.2 ke

B A2t PVC B HIAE, AR 10 em T 40 em' ™ JIEEBEIRAR 1—2 mm BT HR AR, 2 em
JEE S EHERARIF—A> 2 em WAL, HHDRHE 42 UEISCAEB IR 45 IIE S bR S - S fu 1o 141 A7 — )2 200 H
BIEIRUEAT . DL 1.25 ¢/ cm’ RIS ER O AR FRIT (Y AT L AERE A PVC BIAEE I8 B 4, 549 30 em,
1.3 gt

RS T 2015 4F 4—6 AW BUMN T W VLR 2% 50 4 e AL X S 00 & N HE AT, &5 PNl 3 AR DR FE 7 25—
35C , AFMEMIEY), iRXIndiz & o bR, 3 REE , i 1 i, NERHEH J7 k2 BOCHk[20-21], N A
i} 300 kg/hm® ,P,0,F1 K,0 &8 150 kg/hm’,

F1 tHiRKEAE

Table 1 Experimental treatments of soil column

Qb N EFh i N i i 727 WINER (LA N B 3ERT
Treatment N source N rate/ (kg/hm?) Inhibitor Type Inhibitor Rate/ (%) N
CK CK — — —

U JRZ Urea 300 — —

U+NBPT JRZE Urea 300 NBPT 0.5

U+CP JRZE Urea 300 CP 0.3
U+NBPT+CP JRZ Urea 300 NBPT+CP 0.5+0.3

UAN JREEE UAN 300 — —
UAN+NBPT JRZEiH4E UAN 300 NBPT 0.5
UAN+CP PRZ % UAN 300 cp 0.3
UAN+NBPT+CP JRZMHEE UAN 300 NBPT+CP 0.5+0.3

w U JRZE, Urea; UAN ; JR Z fil§#% , Urea-ammonium nitrate ; NBPT ; N-T 3L &7 A CBEBE =%, N-(n-butyl) thiophosphoric triamide ; CP : 2-54- 6-( =5
HIZE) MEIE | 2-chloro- 6-( trichloromethyl) pyridine

1.4 Bk
1.4.1 FESLCRAE

T AL IS S Y MY B I B 25.5 mm, 4 K DA T00HR 0 S 4 2 12 A 200 mL /K, FEA PR
W, SR 6 RIF4h 2R FH ] 8k bk s 1 EA TR I , 48 6 K— 1R 200 mL fUFEAK 3t 13 W, IFTIRIETT R 14
1.6.12.18 .24 .30 .36 .42 48 54 .60 .66 .72 KU MIAER , I 10 FMIA R,

http ; //www.ecologica.cn



IS
=
B
4

Eild 39 %

1.4.2 MEWHS5T %

e A HA P TR R Y KRS B UE S, S BMIRIR R A . NH-N W R e
EIENE ,NOS-N YR BER 2L AP G RE VR E
1.5 Hdlsrar

K H Excel 2003 FlI SPSS 17.0 FHE AT 8- 101400, SR XRS5 GBI A 2 46 50 1k 300 4 1 Ach B i) 22 5
ITE 2 A

2 EREHH

2.1 HHWER T NOS-N shEAR L
2.1.1 NO;-N ke

H P 1 TR 5 R I ] AR D NOS-N YR BE R A | 5 e TH R ey A2 A ke 34 ; CK A 3 22 BAIRKF- , f
FiPAe . IR A0 B A AR R W b NOS-N vk B S 0, X 5 il - e B A & N A G, U Al
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Fig.1 NOj3-N content in the leachate of soil columns under different treatments
* U.JRZE ,Urea; UAN ; JR Z il , Urea-ammonium nitrate ; NBPT ; N-T Lm0 A C Bk =z ,N-(n-butyl) thiophosphoric triamide; CP . 2-4- 6-( =4
FH L) ML RE , 2-chloro- 6-( trichloromethyl) pyridine
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HIREAK 17.12% .68.46% 11 55.69% , 4 66 K, FRZAHE R NO;-N #RJE RK/NRIN UAN> UAN+NBPT>
UAN+NBPT+CP > UAN+CP, H: " UAN+NBPT UAN+CP H1 UAN+NBPT+CP 4t ¥H%¢ UAN &b 3 73 51 P& AR
23.33% .91.01% 1 35.42% , UL NBPT BEAT RCHE 2% R 227K fiff , AT B AFR IRV Y NOS-N VR BE 5 i35 i CP
REA SCM ] NH-N [6] NOS-N %46 ; NBPT+CP 2H-4%: NBPT Uit FIAE HISUR B 4f
2.1.2 NO;-N kK BflE

H ] 2 AT R ) - AR NOS-N R R B K E 5 BT CK AR B B ARKF- | P b
hne PREFPRZ S D NOS-N ke 2R ARG 700 T4 42 KA 24 KIFIR 2RI, X
ERFERIZE N EIEASFIIR R KR AT OC . FEFRAG I (55 72 K) , UAN 4b 3 NO;-N itk 2k R U b2
BN 34.39% , FRZE IR NO;-N 2REA/NEM N Us> U+NBPT> U+NBPT+CP> U+CP, H:ff U+NBPT,
U+CP I U+NBPT+CP AL FEAE U AL BRAT5HIFEAR 15.58% (114.77%F1 73.45% . FRZ A B bk i W NOS-N 221
- RK/NE A UAN> UAN+NBPT> UAN+NBPT+CP> UAN+CP , H:H UAN+NBPT . UAN+CP F1l UAN+NBPT+CP
AL FRAEE UAN A0 BB 5 FAR 15.88% .54.87% F 37.46% , UiWIER AN CP FIl NBPT fig i 3 P AR #5 I8 11+ 35 o
NO;-N (iR IR BN CP PR R SR AR B4, AT BB PR 2 /K i N E) A5 5
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Fig.2 Accumulation losses of NO3-N in the leachate of soil columns under different treatments
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i, U A UAN AbBRIR R NHS-N B 435 T4 42 K (37.47 mg/L) RIS 24 K (36.70 mg/L) ikEIE(H, 3
SR 26 40 PR T e e e FE LM PR A (e R 2 P VAR NH-N MR JEE U A BRI 25 U NBPT Ak
PR EAR KT 5 IR ZE R B IR AT UAN ZRFE NH-N W B T4 54 FORIT AR, 10 7% i 390 1 750 4k Bt e
{E%% UAN AbBRAELE 12 K, BEWTER NIl 70 BE A ROE ZE b i NHG-N WA A B, 58 24 R IR A
WA NH-N & K/NE P UAN> UAN+NBPT+CP> UAN+CP> UAN+NBPT, H:H UAN+NBPT 40 F 45
UAN AbFRFEAR 32.90% ; 55 42 K, JRZE IR NH-N #EER/NE BN Us> U+NBPT+CP> U+CP> U+NBPT,
For U+NBPT AR BE#: U AL PRFEAIT 30.75% , BTSN NBPT EA SHE 28 JR 25K e , AR A I F NH-N ik
JESUSIT CP S 223 2248 5 MRV P NHL-N 9525 NBPT+CP B 8345 NBPT 5 CP A S ] g i -
NH; -N kA%

50

—0—CK

—— U
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Fig.3 NHj-N content in the leachate of soil columns under different treatments

2.2.2 NH;-N %k BZfE

HT 1A 4 W] B A I AR AR NHG-N e SRR R iR 5t 1 a3 CK AL 3 2 3Rk AR 1
e PREEFNIRZE A B NH,-N Ok SRA R B 2248, 4350 26 30 ARG 12 RIFtn 2midg i, ix
ERFERNZE N EIEAS IR R KM A G, FEFRAS AT (55 72 K) , UAN Ab3 NH;-N itk k AL U Ab 5
HfN 5.32% , PRZE IR NH;-N 2FEK/NEM A Us> U+NBPT+CP> U+CP> U+NBPT, Hifff U+NBPT U+
CP 1 U+NBPT+CP AbF#: U 4b PR BIFFAR 25.45% . 16.90% F1 6.34% , R Z Gt e bk i NH;-N 2R K
/NFEP R UAN> UAN+NBPT+CP> UAN+CP> UAN+NBPT, H:H1 UAN+NBPT ,UAN+CP 1 UAN+NBPT+CP 4k
FRES UAN AbBRA BRI 19.59% 16.42% F1 8.66% , UBLHIERN CP Fl NBPT A8 . 3 F# I 138 NH-N A9k
25,1 NBPT+CP 21 A% B AL 38 b NHG-N Bk AE IR B2, ATBBJ2 i T NBPT+CP 214 7635 37 1 H) + 1
v NH-N R By ik - S A (R W B BT, 2 350t 2 109 NHL-N kR ok
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60
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Fig.4 Accumulation losses of NH}-N in the leachate of soil columns under different treatments

2.3 BUEA NRA BEE

P 5 LR 35 37 0 8] AR R P T 5 S N (NHG-N+NOS-N) ik RBUE AR E & F I % CK b3
BBAKT RN, PREFE R E WS h s o A N bk SRR AT K28, 2 BT 36 KA
24 RIFMH 2B, X SRR N RRSAC, FEFRGTHET (55 72 X) , UAN 2B BT N Rk R E
EALZREE U AL AN 31.72% A1 15.71% . PREZ Hlkis s Bids N 2FE K/NRIH U> U+NBPT> U+NBPT+
CP> U+CP, filifb %K /NEHH U+NBPT> U> U+NBPT+CP> U+CP, H:ft U+NBPT .U+CP il U+NBPT+CP 4b
FRA RS N B U AFRS> WIFEAR 18.74% 37.38% 1 26.53% , FisAb 0 B FAK-6.47% 25.64% F121.53% ,
JRZ T PR TS N BB K/NEHL UAN> UAN+NBPT> UAN+NBPT+CP> UAN+CP, At K/
F I} UAN+NBPT> UAN> UAN+NBPT+CP> UAN+CP, H:Ht UAN+NBPT UAN+CP 1 UAN+NBPT+CP 4t
WA N 2B EE UAN A B4 B AR 17.18% . 41.37% 1 27.34% , s A 343 S A AR- 1.57% . 23.03% il
13.92% .,

2.4 NO;-N HEFE M Ze &

XL FH 3 AL BRI T NOS-N B (y) BEETE] (x) 19284k, 43 I y = ax+b,y =alnx+b, y =ax’,
Iny=ax+b JFFESEAT AT (2 2) . H4UA R RMEYE I 52K (P<0.01) , ULEH &AL B NOS-N k2K
T BERA] A SE TR, XHF U AT UAN A0 PR LA B R 51 v = aw+b A RO 0 y = ax+b BERSHF
IR AS [FINAE AP NOS-N I BB RS SR 8] 1) sh A AR RRAAE . Ho o 3om NOS-N Ik s B sf (7]
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Fig.5 Accumulation losses of mineral N in the leachate of soil columns under different treatments

ALK, U Fl UAN A0 o {5 R/NEFLN U(UAN) > U(UAN) +NBPT> U( UAN) +NBPT+CP> U( UAN)
+CP, b 7~ NO;-N #IIRIk AR &, U Fil UAN 408 b (HRK/NEIL N U(UAN) +CP> U(UAN) +NBPT+CP> U
(UAN) +NBPT> U(UAN) , ULBHEYE H 3 rh NO;-N kA% 15 5 A (R AZ A 25 DA 5C B i il 570 o] DA el A £
v NOS-N BYAEAERF ] ATTSZ M NOS-N (W B -5 i A .

£2 ATELET NO;-N#HKE(y, kg/hm? ) S5HFE (¢, d) IBEHTE
Table 2 The fitting equations between the leaching loss of NO3-N (y, kg/hm?) and time (¢, d) under different treatments

b g y=ax+b y=alnx+b y=ax’ Iny=ax+b
Treatment a b R? a b R? a b R? a b R?
CK 0.20 8.81 0.99*" 3.24 553  0.73* 7.43 023  0.83"" 0.01 9.64 0.98""
U 0.72  -0.77 0.89"" 1029 -7.69 0.49*" 4.49 047  0.63"" 0.03 6.82  0.96""
U+NBPT 0.60 0.16  0.88"" 856 -5.68 0.49"" 4.19 045 0.66"" 0.03 6.35 0.97**
U+CP 0.26 482 092" 3.97 1.70  0.55** 5.08 0.30  0.68"" 0.02 6.77 097"
U+NBPT+CP 0.35 378  0.90*" 5.14 0.11  0.51* 5.04 0.33  0.64"" 0.02 6.82 097"
UAN 1.05 3.78  0.97*" 16.67 -11.70 0.66"" 5.69 0.56  0.92*" 0.03 11.8 0.95"*
UAN+NBPT 0.84 6.39 096" 13.72 -697 0.68"" 6.11 0.51  0.93*" 0.03 12.1 0.92**
UAN+CP 0.39 11.85  0.96™" 7.27 2.84  0.87"" 7.10 0.38  0.98"" 0.02 1262 0.80""
UAN+NBPT+CP 0.54 9.65 0.92%" 8.86 0.84 0.66"" 7.73 0.38 0.88"" 0.02 12.83  0.89*"

# U, R, Urea; UAN . JRZE 544 , Urea-ammonium nitrate ; NBPT : N- T FE AR ACBEBE =& , N-(n-butyl) thiophosphoric triamide ; CP; 2-5- 6-( =&
HI 38 ) MEIE | 2-chloro- 6-( trichloromethyl ) pyridine; * * ; P<0.01
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3 e

3.1 N JEFPEXT I N ZE I 5 R

W H HHERORFETES N R AR K E)/MK IR NOS-N NO,-N NH;-N FHHL N 724 Fha
BN B N R AR AT > IR > BRFR AR . NOS-N 7E - 58 A 5 1 e (AW B 8% B ki,
N FR A F2 IR 20, HpR Sk ok e A 2 P 388 T S S 1 7 5 NHL -N 78 398 v ) e A 5 B AN 4™ 490
[, HMRIE R AN NOS-N 5 EN L H T S8 e 1A A o6 1 25 7~ B9 BB T A B 224t S 2 5 A A 72 B 1), NHE -
N A7 AR W BRI A O 20 AR R, ARG N BRIE AR B, IR B AR RS E ik N Z# L) NO;-N
hE, PREH NO;-N WRiE SRR R 2 K g i A2 B0 — 22 AT 5 800, AN TR NOIEFP 28 R W NOS-N 2
R () BERE IR E] (o) AR FR 38 R T ZR 1 D7 R A TR |

N Z k2B N OB SRR R R AR BRI AR T B, A A R PR 1 K e v T
JRZ RGBT IR | i P T e A S AR ME b 2 i K R A, SRR 25 1 SR = AR UL 5 32 B B D S B
PR N BRI S N KA IREE A% & B, (R Ah S B AE R} A bk 2 2 Bt N 2 A 388 I 4 0 5 % N & F R, 3
BE N L8 PR 2R I 3 AR TR A0 R s AN R A AL 3R 2 N R B LIRS N o 3, Hkh NOS-N, NH;-N 5
Ao ARG UAN LB NOS-N Fl NH;-N Rk 48 U AbBE R 34.39% F1 5.32% ,iX F 2 TR [FFP2E N
NER N RAAETER
3.2 RN N ZR IRV O A5

TS ALAM I BEA 2 NHL-N [ NOS-N AU%%E4k i 3 NH-N & 2R FF8 m KPR E BRI NOS-N
e R > N RIS B0 SR AE D R I RCIR AR B, /IR it PR 3R (400 ke/
hm*) 60 KJ5,10—40 cm 37K H NO;-N # ik 12.97—16.22 mg/L, Mificiti DMPP 4L B 30—40 cm 3K
10 H 0.32—4.44 mg/L, Di PR E I, IR S54RI N DCD [ jite 44 5 B8 A AP 1 + 4k I8 NO;-N Mk B
A% 60 me/L, K2k i 1 85 kg/hm*/a FIEZE 20—22 kg/hm*/a, J8/b 74%—76% , Chaves 25 oA B 5%
AN H R & B, B DCD A1 DMPP /> NOS-N k2 4051135 45% F1 64% , H DMPP A5 N 8~ fbAEH
D HIOR 5 AIRFLE S0 K195 K, Wolt %1 i gh ZFp/EY) M+ HER ] CP &3, NOS-N i 1 2% i K
16% ., ZEIRAE SO WRITAR H KEFR 27 K PN e 28 Al Ak 100 ol 700 e 25 1 o - e e SR Akl AR IR 2 B AKX NOS-N
T TR, R 2 I T /K NOS-N MR EE 1 B AR, ARFSR 45 SRR W], CP AL AT LA R ] NH;-N [1] NO;-N
SeAk, Wb 13 NOS-N ik . [FIRS, CP xRN T3 N 207k, i i vl 5% 35 0T g bk XU, (R J5 3 S R Lo
FE R R DT RN CP ARBR VA NHE -N B Tt N AR, T B2 T R HERT A RS N E
[l E, 18 T 3 pH B FF, NG N 25 K 3, e 00 NH-N kR SRR, FCHt NBPT R 4 K bR Z K fiff it
(], i — Eag A Fe & AR AT RERI IS S E T AY N &, 330 N ZlkiE e . AR T 45 R A NBPT
b PRAT DAV % PR Z KA, AR ] NH; -N Az B, S8 92 L Wi R] ek 2 NHG-N ik, [l NH; -N AJ GEd +
SR B, B A N ZAE P R B R AL N K AR REME . Gioacchini ZE BF5E & BR, JR 2 AL it
NBPT+DCD A/ LR N A3k, S+ e 85 N A Ikos 5, BRIRARAE S B 98 & 3L, HA R 35
B2 E T B AL R B 2 1 R ] B SR N , 1 HQ+DCD 414 YA TS/ N . ABFSE 45 R | 55 0
AN NBPT i1 CP AL3AR L, 7925 C i 28 B HE 6T N 2R UV 400 25 A 1) 8 i) ip I 40 280K, . B 0 2 IR 3R K e it
B A NH, -N 54628 NOS-N, iz R HEXT NH,-N (58 W fHREvE i 38 S ARG, A 808 6T b T 7K 1 LTS
YLfg RS, TR T RE S BE T NOS-N L2 O3 &2 | s NH;-N iz o mT g b
3.3 B L5 NOS-N W RHE

- HERR A AN IR] , G 1T b S A ML A A N B IRIAE R AR AR R bR
(V0 R 5 TR BN A B PR ke N R d %) Zhou MO HIFSE A B, B b N R B MG N 1Y
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5.7%—9.6% , AP+ FF ATk 16.2%—30.4% , > GHREE SR HESEAT - HBRI& B, 3 Fh N IBAE 2 Fh s
Mo+ ke B R PO S AL S JRE > BAENE, B+ dh N ZAgke B B TANE L Yu &
KT BUIR AR R, Ry b o + RN E 5+ HP G DMPP 60 K5, NH;-N kg 243 B34 I 9.7% 1 6.7% , {H
NO;-N k25 HIFEAR 66.8% Fl1 69.5% , TCHL N kI BB FE A 59.3%—63.1% , ANWF5TEH, B8 H ek
AN [R] i Ak 847 1 B — 8 B 95 ot X S5 1 B M A G, 5 SR ES R (57 72 K ), UAN Ab#irh
WA N Rk S R4 U Rb PR ES 31.72% 1 15.71% , AHCHFSE R FEREM K Bdve e B3
P AR 3 Rk 5 SEURIE R RS ) e e ahk & B, B3R L &, W mARksh Bk
22 R ME , HEAPLR A AR, 2 0 ERYE B HS R, B i R R AR AR SR A SRR A — R e
JE & 2544, NBPT F1 CP 4 B it ok it 12 ] IR 2 8 F 438 NOS-N SRR &, U+NBPT U+CP F1 U+
NBPT+CP b 345 U 43 NO;-N SR 2K 5t b 2 P AIX 15.58%—114.77% ; UAN+NBPT ,UAN+CP F1 UAN+
NBPT+CP AbPEHE UAN Ab B I 2 A% 15.88%—54.87%

4 Zig

ARG S5 T, UAN 4B NOS-N NH;-N @ B4 N iRk i KAl fb %48 U AbFE 5 34.39% .5.32% \31.
72%M 15.71% , AFEAEEE NO;-N ke B R/NERILY . U> U+NBPT> U+NBPT+CP> U+CP> CK; UAN> UAN
+NBPT> UAN+NBPT+CP> UAN+CP> CK, #F—E Rl & 514~ ,NBPT Fl CP W4 Hujits ol Bic it 45 T R AIG 25 Ui
M4 NOS-N BB &, HETS AR N E B 5t NBPT+CP 2045 78 H ] (1) 1 FHROR I8 A i ik —
5T,
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