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AR, BEE, KAW, HBR, 1 A, KKE, RER, I B, ZEH

(1. W AHMROR 2 IREE S Ui 22 B, Wi B 3113005 2. WiV Rl Bl A B SRR RS IR 5T T, #i
YL AU 3100215 3. WiTTA ST 8 & XAV B AR i, Wi 590 3180205 4. WivL A 1 BT Al B A HE
JUHRLy, WYL 1 311800)

BE: [ B8 ) AR A ALIH A 2T L3R AE AR EATE R (N,0) Hktd Hra, SBRBE L ARLTL, RARTEH
WAk, BER IE BAAA AR 7] [3,4-= 9 ok BE B 3k (DMPP) A= 2-#-6- = & F Avbve (CP)] xH4& @ £ pH, RALE.
N,O R AR REMBED G Hem, [ Tk ] ZE R ERHLIH T (k). EhEE [ R N)200mg kg', Ul A&
% +DMPP (FAn# H R E 4 1%, DMPP) fe R E+CP (FAmEH R F W 2%, CP)4 M3, [ LR ] Himaiedp sl 7T
B EIRFH 138 pH (P<0.05). 5 ckABML, #AEETRER W T L3E4LES R (NH,-N) RE 54 (P<0.05), W #4280
EH (NO;-N) A ELHH A B HE £ 7, DMPP A= CP &2 4 NO;-N B3 554 FAAKAKT, H 2 NI ey 5k 48
FART ck o U 42 (P<<0.05), APARaymiLdpdlai R, 5 ckAakk, M KEZRHE S T L3 N0 H44 (P<0.05), M
Be 76 A AL 3 ) 7 2 F KT N,O 69 BRI (P<0.05), 5 #6kF AL, Hmaidr 7 THAGRAALDRA
(AOB) amod % B # N #, W3t A AT W (AOA) amod F EEA BEFvh, MEKEIMH 7. N0 HxT5 L3 pH,
AOB * £ #v NO;-N ¥ 44 2 2 Z A8 % (P<0.05), #L¥ L3 pH. AOB * /4= NO;-N Ji & 5 #2 %0 13 N,O Hak a9
($AE, (&) AbrmELt P, AOB 57 13 N,O #H A7 1LAE A, DMPP #» CP i@ it A 2 41& AOB +
JE ) BEACAR B A0l NL,O 3, B 4 &3 434

KGR KA L 3.4-=F eakeb BEER 3 (DMPP); 2-8-6-= & ¥ Awkez (CP); AL A,; AAABEY
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Effects of nitrification inhibitors on soil N,O emission and
nitrification in a paddy soil
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Zhejiang, China; 3. Huangyan Agricultural Technology Extension Center, Taizhou 318020, Zhejiang, China; 4. Zhuji
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Abstract: [Objective] This study, with the conduct of a microcosm incubation using paddy soils, is aimed to
investigate the effects of urea combined nitrification inhibitors 3, 4-dimethylpyrazole phosphate (DMPP) and 2-
chloro-6 -trichloromethyl pyridine (CP) on pH, inorganic nitrogen, N,O emission and ammonia oxidizers with

the ultimate purpose to explore the effects of nitrification inhibitors on soil nitrification and N,O emission.
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[Method] Four treatments were included in the whole process, namely no urea and nitrification inhibitor (ck),
urea alone (N 200 mg-kg ', U), urea + DMPP (1% of N, DMPP) and urea + CP (2% of N, CP). [Result]
Addition of nitrification inhibitors significantly increased soil pH relative to ck and U with urea addition
significantly enhancing soil NH4-N content (P<<0.05) but having no effect on NOs -N content when compared
with ck; The NOj;-N contents and net nitrification rates were significantly lower under DMPP and CP
treatments than those under ck and U treatments (P<< 0.05), indicating that nitrification inhibitors had an
obvious effect of nitrification inhibition in paddy soils; Compared with ck, urea addition significantly increased
soil N,O emission (P<< 0.05), while combined application of urea and nitrification inhibitors significantly
reduced the cumulative N,O emission (P<<0.05); Nitrification inhibitors decreased the amoA gene copy number
of ammonia-oxidizing bacteria (AOB), but had no effect on the abundance of ammonia-oxidizing archaea
(AOA) when compared with U . Correlation analysis showed that soil N,O emission was significantly
correlated with soil pH, AOB abundance and NO;-N content (P<< 0.05), indicating that soil pH, AOB
abundance and NO;-N content were the key factors affecting soil N,O emission. [Conclusion] In neutral
paddy soils, AOB rather than AOA dominated soil N,O emission and nitrification while DMPP and CP could
inhibit soil nitrification and reduce N,O emission by decreasing AOB abundance. [Ch, 4 fig. 3 tab. 34 ref.]

Key words: paddy soil; 3, 4-dimethylpyrazole phosphate (DMPP); 2-chloro-6 -trichloromethyl pyridine (CP);

nitrous oxide; ammonia oxidizing microorganism

AW A (N,0) 2 = KRIBESRKZ —, 76100 a RET, HREEHEE A (COo,) [ 298 £51,
[FIEF, N,O SR KA REZY, AR SR MAERTH NOWRES Tk ¥ araiAH g & T 20%,
HABLLRARE 0.25% W AE 3Nt 4 42 KA N,O I EZRIEZ —, JONHERU N,O 29 42% >k
H A 39 o, 435 NLO HERE 25 4 TS HERE 19 22%, 2 RS NLO H)— BB HER P,
P, 980 RS 3 NLO HHEROR R4 A% J 28 it 2 BR AR IR HLAT F 2238

WEAEAE R 2R A i 7, 2 13 NLO PR AR BBk AR 2 — 190, S AL il AL R A Y 26
15, WiE HREATE, FE A L4IE (ammonia-oxidizing bacteria, AOB) Fl% & L & (ammonia-
oxidizing archaca, AOA) & 55E. A5 FEI : AOA FERRME . K NH, & (% 38 o i AL/ Ak 3=
BAEH, 1 AOB 76 R A - e R RAE AT, i AUE S 0 S r 3G, DT
N,O MHERL™, L, &S m Y n 3= B e e, o] LIRS - i A 00 SRR, A fe1F
L NLO HE s AR L= AT T BRI . B ZUE R R & — KA 2= 3Rk
AT B R R — e R REPE T AR LR A R T RS, B IR AR
KA, 2-50-6- =5 ILNMLRE (CP) Fil 3,4- — HI LML MEREFR £ (DMPP) J& 2 Fhfelb A= 7~ % A iE AL
s, B Ea . ERBRHE . XSRS A GRS OL A 75 B AR i R HHAS R AR
Jifi CP AN ] PABE /K FE Oryza sativa 7718 17.6%~26.5%, i 1] L) 5 25 35 i 7K A 5 U8 A8 I SR FH K SF-
7 W) S X AR 56, it CP T RLsi /b R R R 21.7%~28.19%"), 2= ASZED) 3 i a8 N B SR 20 R P
DMPP 1] LA 2] AOB A=K, Wi/ 7Kk A% 4 NLO HEf . Al Ak 3 il 70 B 4 il i 2 5 - 198 pH . A ML
EK SIS N R BBV E R, MENENDEZ 2605 (F5E & B . 438 35 7K 0 R B8 2 S i il A 310 1)
TR AR N, ZEARIR IR /3R 5% - DMPP A DL A 202> N,O HEjit. PUTTANA %509 fiff 5% 3%
P A e 0B 0 i e w0 5 B =TT BE 37 2 (18

HT, FABIEIE 208 5 I i AL il 7 7 R 3 /R FRCRYT, A 2B W i A 10 o 590 X
M 4 e A AL rg i U8, {HXF T DMPP FI CP X 2 Flvhs Ak 30 ) 300 76 8 1+ b A W 8808, o HOE X
N,O HERL R W AAH I T 42> . IR, ASBIFSE AW VT 48 1 B s X e 1+ % 42, (i F§ DMPP # CP AT
FNIEFERE, OB R AR 0060 e A AR AR RIESOR LR NLO HEBOM 2 A A= 9
(R, LA A A A4 i 700 2R = 1 % R SRR 2= A i
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1 MoRE 77

1.1 i

HERRE I R [ WL 1 T R A1 (29°43'N, 120°14'E), RAEH 0~20 cm #F)2 13, HlkZ:
FAREMRE, W5 2 mm 74 H . TIERREARBAME TS pH7.17, AHLKE 2749 g-kg', &R
1.59 g-kg', BfEA 306.18 mg-kg ', AW 41.33 mg-kg ', B 197.35 mg-kg -
1.2 iRt

B 4B, Sk OAERINPR Z AL S (ck, 25 FIXIR); @FRE [ A A (N) 200
mg-kg™!, Ul; QRE+CP (RINE WA RN 2%, CP); DIRE+DMPP (AR NE M 1%, DMPP). FX
B 20 g KT A 100 mL B, B 1588 K85 2 I REK G0 40%, 1 25 °C 553246 s
F%5d, VIS RUZEY) . BUREIRIE, HeBSROMAAIN 2K . PRZEM @) fEAbimsl, [Fnbf £
KL 2 W AR 1Y 60%, K 4 PR BENL ST A TE 25 °C MEIRIEFRAE T . B0 1 d BEPLHET DL
RE T B4 dATE 1 UOKSy, MRSk . R REMm 0. 7. 14, 21 d 178
IPERURE, BEAMRFEER 3 ANEE AN, FTIE 48 pH . TCHLA T R 8o A S b w4 .
1.3 M=EFE
1.3.1 B3k fom e 3 pH R pH iHHEA 72 (/KB E A 1.0:2.5). % (NH, -N) Ffil
A (NOy -N) MI5E . FREX 10 g +4E, JIA 50 mL 2 mol- L™ SRR, ARG AA3 TS 3h /Y
D7 NHy -N I NO; -N i /340, N,O RESME: FEMAREM 1, 2. 5. 7. 10, 20, 21 d RESKEK
RS, RAERT, FHEZ RIS MBS 2 Sh2s, ShIE M 10 mL #HERERAN K, K5
JH GS-2014 L AGEALHAT N,O 7308 NLO HET# % (F, ng-kg'*h') A : F=pxAC/Atx273.15/
Q27315+ T)x V/ime HA, p MARHERAET N,O I, 4 1.25kg-m™; AC/At RIS P N,O ik JE AR
B3 (10°-hY); VBB LA 0 AR (m); T ARSI (C); m W EHEN TR (kg). 1
NLO BB (M, pgkg ) A0 M=Fix24+ ) (F+ Fi) [2x (G- i) x 240 Hlv, F 2 N0 HEi

2

A (ngekg ) o WSRBERTE] (d); i RPEREG 11,y o 2 UCRBERI IR (d).

1.3.2 3 DNA ® A= RT-qPCR K Fast DNA SPIN i 7 £ (MP Biomedicals) #2815 & DNA, H
PRERAE AL TR FR UG I B R AT o CBR R EUT + 33E 5 DNA 208 R A7 T 20 C vKFE & o S22 6 2 i
PCR(RT-qPCR) 7 CFX96 Optical Real-Time Detection System(Bio-Rad Laboratories) [ #E7 Kzl . AOA Fl
AOB W51 W L3 1. Bk & 20.0 pL: {345
DNA #i#z 2.0 uL, Green Premix Ex Taq 10 L, 1F/%
1) % 0.8 uL LA M B 48 6.4 pL K T M 2l K .

&1 PCREHSIHFS
Table 1  Primers sequences for PCR amplification

AR B 2%

AOA Fil AOB % I 4 /E 4 % . 94 CTRHIlg st s BEW S1na I -3) Kby it
min, 94 C FA8¢E 10s, 55 C 215 s, 72 °C ik op Arch-amod T STAATGGTCTGGCTTAGACG 07
'fEF 45 s, 40 /I\ﬂﬁﬂ:o Ig);J,HEX‘—J-Hﬁ %J&H Dzri*l‘ﬂ;ﬁgﬁﬂ(,ﬁ;yg Arch-amoA R GCGGCCATCCATCTGGTATGT

amoA-1F GGGGTTTCTACTGGTGGT
7=) AN RE B = Ve 1 [ 1
B . MRESES 3 WY HIEIREME AB o cccetckasaaageerterre oL 018

(CT). 205 L i o 0 B £R: (4 27 5 B0 35 AOA .
AOB amoA F:HFE N5,
1.4 HIESH

FEAEE R (n) MITREAR: n=0n—n)/te Hh, ¢ RIGEFRREL, ny B 55 NOs -N ) 4R it
S, ny MEEFRAS ¢ KIE A 4E NOs-N B /4.

45 K H1 Excel 2007 1 Origin 2019b #E4748 150 B AVER], SR SPSS 13.0 #4707 22504 . o &1k
K56 (0.05 7KF-) KAHIAE 3T

2 HEREGAHH

2.1 FHAHPEIF XS L5 pH B9
WK 1A Fios s RN IEFRIIA], ok ARBEAY pH AR5 T RERES . 5 ck MLL, R 2 &
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T +3 pH (P<0.05). 7£ 0~7d, U, CPFI DMPP ZbFfAY pH Y5 FTF#a#, IR7ESE 7 Kk, 7d
5, UAMHEIRY pH e TR B B R 5450 ; 1 DMPP 5 CP AMHAY pH 1E 7 d G {54554 € . 21 d i,
DMPP 5 CP AbFEf) pH 230514 7.71 A1 7.81, 5 U 4bHfY pH 6.38 AL, 7052 T 20.8% £l 22.4%.
2.2 FELINEIFIT HIEEV RBR M

M 1B ATLLA . U AbEEAY + 1 NH, -N BT 4080 58 B TRepy %, E0T 7d, WInREL
FHE NH, -N i 0 Bof s, ik 458.7 mg-kg ', WM T ck AbFHAY 1122 mg kg '(P<<0.05), FHIJR
KRN E T 5 NH, -N iR 0%, mifE 7dJ5, UALREARY NH, -N Fif s Bobs g, 321
d A 244.5 mg-kg ' AL AL FE 69 NH, -N BR800 7 d 5 IR E— DM E IR, 78 14d
JE S /MR BT, 221 diFF, CP 5 DMPP AFEE) NH, -N i 0405054 536.4 15104 mg-kg ', &
=T UL (P<0.05), XU DMPP 5 CP WK 2 AEH . WA 1C FrR: #4403 NO; -N i
T B B A B S s A B SE R B BT, ok 5 U ARG NOy -N B RT 7d BTN, 7
d JE ek FTF, EF) 21 d. DMPP fil CP AFE () NO; -N R /0 5U7E BT 14 d WIEARRFFAZE, 76 14 d J5nE
A LF+. DMPP 5 CP 4b#H ) NO; -N it /08 i E K T ok #1 U 43 (P<<0.05).

9.0 rp 750 g 750 ¢
85 —~ —~
T, 600 T, 600
8.0 2 2
&0 450 s 450 F a
75 g g h
= 7.0 =4 =1
: Z 300 z 300 a
6.5 X Lo
T o L b
60 Z 150 S 150 L@ e b
55 rd —Fc
0 7 14 21 0 7 14 21
B IR A /d RS A]/d Frgrutinl/d

—a—ck —o— U —— CP —v— DMPP
ANE/NG FRER R AP A 2 5 35 (P<<0.05).

A1 Eiftedpds) At £3E pH. NH,-N #= NO;-N & 5469 %
Figure 1  Effects of nitrification inhibitors on pH, NH;-N and NO3-N contents in the soil

ME2PR: 5 ck M ULLIEA L, A3 5402 (DMPPY CP) & 2 FEAK T 4 8 i il £k 3 %2
(P<<0.05). 1M U5 ck AbFR AN AL R 2 [ A B3 255
2.3 FEALIMEIFIXT L1 N,O HE IR E

WA 2 froR s ok AFRAY 2 ASHE 53 0] RAE SR 3% 5 R0 7 d, FEEASE 2 M HEBUESS , N,O BIHEL
BRI PGE TR, 2 12 d B EEABRAUK PR RIRE FR 45 0 . 5 ck AR EL, U ZbF A HE 04 H 30
g, RIEEAE 7 5 12d, HAERR 7d A, U PR N,O HEBGE R & T HAANEE, BRI IR45 R
B NLO Y HE SRR 238 A" [ IR 3 A At A BRAR I (1) 7KK o X R WTR R YU INHER T 135 NLO HEl (B 14 13
W, w7 NO WHE G 2, [F BT EE K T NLO HEsR A B[] . S5 AR U AL, DMPP 5 CP 4b By
N,O HEH G R AE R A5 T W R A AE A, A Fz2 HUHHIFR L EREAERNRMW

WJ%ZIEH ?&7@ Ekl% %E o Table 2 Net nitrification rate of each treatment for the three incubation
WK 3 frR: KRR BER M T L3N0 1Y intervals

H AL R (mg kg - d )
ck U CP DMPP
1~7 6300242 5.99+0.06a 0.56+0.09b 0.55+:0.09 b

SRR, J2& ck AbBERY 3.99 f% . [H0E DMPP 55 it/
CP b BT ok A1 U AbFE, & 330/0 T N,O HEjk
(P<0'05)O 7~14  20.7144.91 b 28.47+0.66 a 0.82+0.73 ¢ 1.93+1.35¢
24 ﬁﬁ'f%ﬂﬂ%ﬂ%ﬂﬂ‘j’ﬁ?ﬂ{%’[ﬂi%ﬁ@%ﬁﬂrﬂ 14~21 29.83+5.56 a 24.89+1.56 a 2.18+£1.24b 4.33+1.38 b
AOA amoA 1) 3 A #5 WL B2y 2.6x10~7.1x10° i g ot Py bt . s Ao 7o

A~-g™, Tl AOB amod 1 %& K #5 DL ¥ 6.2x10°~ )25 % (P<0.05).

1.5x10° 4~ g (] 4), FBI+HErh AOA 13 B IR

F AOB. 5 ck AbHRMIH, FREMTINIER T AOB Ky, ifii DMPP Hl CP fjiti F & % MK T AOB 1
FJE (P<0.05). JREFAAMENA A X AOA HYFEH FBETE W& . B53R1T 14 d, JRES ok b3
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RN/ NI NI e 14

20234E8 H 20 H

1 AOB JE [ F FEAR 4 ok T S 5 B ) 1 7

RSN G B (14 d LUG), U AbHEY AOB KU I 4 bk

B, BRI RATL 5.5%10° g, B ok AMFH (1.6x10° > g ) $EE T 249.5%, 5 U ZbFEARLL, 2 Fb
LIS AL BRAYS AOB =F AR REAEMAR B A, H 2 Fas A4 il 550 2 Bl VR RO A B 25 57

35 ¢
30
25
20
15
10

a —=— ck

N,O HEBGHEZ /(g kg™ +h™)

F5 FRI 1) /d
ARG R R AL T A) 25 7 3% (P<<0.05).

B2 mEALapR) A2t £3E N,O HE3ik £ 69 %a
Figure 2 Effect of nitrification inhibitors on N,O emission from the

soil

9.0

AOA TIREIERIE /(<108 4~ g )

FEFRIN a)/d

7500 - b

7000
6500 |

A\

3000
2500

A\

T

2000
0

N,O ZRBHIE/(ng - kg™)

C C
ck §] CP DMPP
Ab 3
NFEVNE PR R AL B 22 5 B2 (P<<0.05).
A3 AiALApR ) aF 23E N,O RARFEKZ 0 H @

Figure 3  Effect of nitrification inhibitors on cumulative N,O emission

from the soil

’T:D 24 rp

<._ 20 -

2

X L6

%’(‘ 1.2 F a

+<

% 8.0 -

£

] 4.0 - b

m b.b a b

<o,: g DD *b
0 7 14 21

R4 RN ) /d

—a—ck —e— U —— CP —— DMPP
AN NG FRER IR AR ER ) 2 5 B35 (P<<0.05).

B 4 AR R AT B EACK A 09 7R

Figure 4 Effects of nitrification inhibitors on ammonia oxidizing microorganisms

25 N,OHHESTERFHXR

w3 fim: N,O HEcE 5 438 NHy -N Fiit oy
¥, AOB FE 2IEA X, HAE B B E KT (P<
0.01); 5 3 pHE MM, B EFKF (P<
0.05), 3% pH 5 4 NH, -N i /-5 8 2% 1F
A (P <0.05); 513 NO;-N 8/ Bt i %
A (P <0.01),
3 ik

ARG, £ ALK AOB amoAd H: K ¥4 D14
H 6.2x10~1.5x10° g, i T AOA amod H:H
P4 DU (2.6x10°~7.1x10° 4~ g7, VB AOB 7£ b
FEEH 2 EE R AR, X 5B

*3 N0 HHMESTERFZEREXE

Table 3 Correlation between N,O emissions and soil environmental

factors
T M NHsN  NOyN AOA AOB pH
M 1
NH/-N 0526 1
NO; -N 0.827%* —0.906** 1
AOA —0.046 0.333 —0.248 1
AOB 0.960*%* —0.452 0.743*%*  0.012 1
pH —-0.600* 0.995%*  -0.941** 0313 -0.526 1

EHT: MAE N,O 2FUHENCR; NH,-N Hl NOy-N Zr 345 i % 14
B8 AOA. RAM N HERE; AOB. A A LAIH+
By o+ ¥ IFRTE 0.05 . 0.01 K EBERE,

SERARAIC, B, pH 7.0-8.5 G AOB /LK . AOB SRR E 1P B A A AL BUE . AT
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BN WIREBERIT AOB FJE, MiX AOA FE LB EMN . FEFREEHAT, 5 ck AbHAH
e, B R Z AT 4 AOB FJEMK T 678.56%, 1 AOA “FJEA MM FIe; H U b3t AOB FJF
J& AOA F 19 320.6 fi% o X 5 1 A M BF 98 45 8 — 20, B AOB i i [n] - v 1 &8 Al (1% £ 49 O,
LA it FH PR 22 e A 4 398 b = i o g 1),

- A B2 B S E AL Y E RS PR R 200 AR I R B AR A ds e DL
L g NHy -N B 800 B s fE NOs -N i 050, K - 885 5 b ORI R R BAROK T, R
AT AT AT R ) R E . esh, AP R 158 NOy -N Jliig 73045 AOB £ i i 2%
IEAHSE, 15 AOA FEETCH WARSE; Uil AOB 7 Sl b/ FH i B 2 AR, me e i3 e
T AOB 3= ok 35 B 0l il fb /B FH B9 B (%, iX 5 BENCKISER %P (i 58 45 1 — 5. X K #k
GV NSRS R e R R T, AOB X HHERS L AE FH ) STRRIS(E R 55.6%, AOA it
IR A AE B ST R (E R 7.5%, AOB ZEMMALIER e ERA/EH, X SRR AT . Kok
GBI R . 7E pH 2N 7.02 09 P RS L R A mES AL R, nT LU A A E R . SR, A
AT R AE R 1 - 4 AR A B3 . B8N AE P (= NG FRB7R . DMPP AJ LAREAIR P A H
1 70.18% 1) - 3EFMAE A, MAERRPELL T NIRRT 14.55%. SHI &5 3k A LhA00 il 750 X6) 1 14
i SR AR AT B R o T A 0 o 700 2 R v M P B R RECR AN TT i S R - MR AL i B 4R
559, IR AT LT A AN R A R 3R A R,

AT E DA 357 0 AR ECHERR ) A ARG IR 4 U BB M T TEARME
5 UALFRAI L, ¥h0 DMPP 5 CP W E &L T AOB F 1, X} AOA ¥ X Em ., [Fil, AOB +
JE 5 N,O HEBCR AR 3 W IE A OC R o XS ZE IR — 5 ESE, Ak i A2 i BEIE AOB =F Bk
HlAEALAE I AE > NLO HEL . 3% 5 FAN 460 (U fiff o5 25 5 — 5. AOA Fll AOB Xt FHsfb il 57 &4 ARl
RN, X AHES AOA MITRAE IR K UK 2 Pl E Y RIRI G R G4 56, SHEN S5 5y & 8.
TANMACIE 1225, AOB XAl AL A il 500 2 S A fes . i A4 IR AE 982 NLO HERO T T A UM AEA
[ RS th 22 AR, X FZIAF pH. AHUE . B3R SRR Y I R DL A U E S5
YWHEE 2w, FAN S5y 20 . 39 000 1 Jo 2 e o il Ak 400 16 590 76 NLO i HE 7 T Ay = 22 [
%, Hi+3EpH MEHE B XRHEENEM . AR EEE T -8R, AMREHRGSE pH N
707 BRI -, 45 SR AR A Bk 7002 e A A e on] U S0 £ 4 NLO O HERL . DMPP 7
AR I BFSE KRB . DMPP A LU A KA 3 56%~77% 19 N,O HECCY, IR EE45E 05 fIF 5 %
P A0 AT LUA SO RS B R 74.9% 9 N,O 23HHECE . 4R 1 FRIEDL 25053 BF5T SR
T A3 4137 DMPP %R KT H37 b R 1 £ 4 NLO 9 E Rk 5 A S, X T e T ARy
pH & TR ARG B0E B MBI, 7E5: S5 %20 NoO JRJR /0 N,O HIHERC, M BR
il T B A AT R AR

4 Hip

fiti PR 2 B T RS AOB B, JRAEUE T 13 NLO BYHERL . 2 Al Ak 4 i 5]
(DMPP Fl CP) A #s Il LA & 25 FAR b M KRS i AL R, A o) L3 e e, O i Ak £
HE AOB F kI /> N,O AOHE L -

5 BEXH
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