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Effects of elevated nitrogen deposition on soil organic carbon mineralization and

soil enzyme activities in a Chinese fir plantation
SHEN Fangfang'*, YUAN Yinghong', FAN Houbao"* , LIU Wenfei', LIU Yuangiu®

1 Research Institute of Ecology & Environmental Sciences,Nanchang Institute of Technology , Nanchang 330099 , China

2 College of Landscape and Art, Jiangxi Agricultural University, Nanchang 330045 , China

Abstract; Human activities have dramatically increased the quantity of nitrogen fixed in terrestrial ecosystems, due to fossil
fuel combustion, production and use of chemical fertilizers, and livestock ranching. Increased N supply can have a
fertilization effect on forest ecosystems, but in the long-term, excess N can negatively impact biogeochemical cycling, soil
chemistry, and productivity. Most research to date has focused on aggregate effects of N deposition on soil chemistry and N
cycling. However, very little is known about the response of the microbial activities that are responsible for soil nutrient
cycling and decomposition to these environmental changes. To investigate the response of soil organic carbon mineralization
and soil enzyme activities to elevated nitrogen deposition, a field experiment was conducted in a Chinese fir plantation at
Shaxian State Forest Farm of Fujian Province, China. Nitrogen loadings were designed at 4 levels as NO ( control) , N1, N2
and N3 at the doses of 0, 60, 120 and 240 kg-hm™a™'N, respectively. Each treatment comprised three replicate plots of

20mx20m which were sprayed with CO(NH, ), solutions on the forest floor at the beginning of each month, lasting from
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January 2004 to the sampling time, March 2010. Soil samples were incubated in the laboratory at 28 °C for 28 days, and
the alkali absorption method was applied to measure soil respiration. The carbon that mineralized as CO, evolved was
measured on the third day and once every week thereafter, and determined on the 28th day for the last time. Soil invertase,
cellulose and amylase were detected by 3, 5- dinitrosalicylic acid assay, B-glucosidase by nitrophenol colorimetric method ,
and polyphenol oxidase and peroxidase by iodometric titration. During the incubation period, the daily mineralization of soil
organic carbon decreased, but the cumulative mineralization of soil organic carbon increased with increasing time.
Generally, the cumulative mineralization of soil organic carbon decreased with increasing doses of nitrogen deposition. The
daily mineralization of soil organic carbon decreased in the sequence of N1 >NO>N2>N3. At the same level of nitrogen
deposition, the activities of the six soil enzymes involving carbon cycle (invertase, cellulose, amylase, B-glucosidase,
polyphenol oxidase and peroxidase) ,the daily mineralization of soil organic carbon and the cumulative mineralization of soil
organic carbon all decreased with the increasing soil depth. The activities of six soil enzymes responded differently to
nitrogen treatments. At the soil depth of 0—20 c¢m, nitrogen additions promoted cellulose and polyphenol oxidase activities,
but inhibited amylase and peroxidase to some extents. High level of nitrogen loading ( N3) showed significant positive
impact on invertase, but negative on B-glucosidase. Significant correlation was established between some soil enzymes, with
cellulose being positively related with invertase and amylase, polyphenol oxidase with amylase and cellulose, peroxidase
with invertase, amylase, cellulose and polyphenol oxidase. Soil organic carbon mineralization was also found to be positively
correlated with B-glucosidase and peroxidase, but negatively with invertase and cellulose at the surface soil (0—20 cm).
Hence, nitrogen deposition in this experiment accelerated the activities of surface soil cellulose, polyphenol oxidase and

invertase, but inhibited amylase and peroxide to some extents, and suppressed soil organic carbon mineralization.

Key Words: nitrogen deposition; Cunninghamia lanceolata (Lamb. ) Hook. ; soil enzyme; organic carbon mineralization ;

carbon cycle
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T2 (Cunninghamia lanceolata ) VE Ry A= 4277 K H A [ 5 E ADRGEA SR I B, Fiti o Ml 1 2 19 ek o 5 T
B, 28 20 That 90 AEAHIIA, A2 AR AR 5 N ARG 3G O, B 07 1 245 00 42 AR KT AR i A bR AR A4 7
60% LA, #m TLPGI535 15 79. 7% F178.7% ') E SN S AT RE X AR bR A 25 2R B B i B S AR T 20
40 80 AR TR IR AZ AN TR 2 RGE M S me E B R FEF R A A K | H %4320 Ry 2
ST, AT I A TRE XS LR A2 bR - 3B HLBRA™ 4 | 0 S8 il 375 52 e K 5 22 ) G 2R 14 B i DL 41
ARG 1L B AR, PEREAZ AN RIS X G2 BRI R T RERG X bR, 4 338 HLBR B A A0 - S9 Jlg 7%
B S HAR B G R | IS BT X SRy bR A 25 2R 498 Hh A Wl AR R AT A 1) 552 i 2 48 S b s 000 5
HitZ%
1 #RFFHE=E
1.1 SO S A s

RIS TEAR Rl = BT B R A M, 00 F 117°43'29" E, 26°30°47" N, J& H I #vify Ze KU 46, Y
FARRBEE P, H BT AT 18.8—19.6 °C AR T MK it 1606—1650 mm, TEFEH 271 d, X5
MRBCETEIZAMIZ B R TIX 21 ARBE 8 /NBERHE b 14K 200 m 245, M2, ARl 1992
FEERAZARKNTA, T 6 hm®, AT 6L, UL AT 2 ( Miscanthus floridulus ) . 15 3 ( Dicranopteris
olichotoma) W% ( Pteridium aquilinum var. latiusculum) %50, 3 ETE 3% —5% Z [8] , E8E 7 1A 251440
AR AZAR N TR SE 12 Bl g i, AR B TR A 2 20 m x 20 m, ATBE 15 m x 15 m ARG X, DUERIER
PRI AE TR0 XAMNE AL PR XA T, 2010 4F 3 H k4T TARIR(EEA 45 g 1,

F1 BREEMAEZE WS MEHERIKE

Table 1 Background values of the stand and site characteristics in the nitrogen-loaded plots

MATEEAE Stand characteristics ST HIARAFE Site characteristics
) sz 4 . THEAE SR LEEAVUR
ks it B OVHIE OPHRE FOWE L A LA
. . Soil bulk Soil total Soil organic 3 pH
Treatment Age Density Mean DBH  Mean height Mean grade . . .
a J(B/h?) Jem Jm /(°) density nitrogen matter Soil pH
/(g/cm3) /(g/kg) /(g/kg)

NO 12 1717 19.5 16.73 32.5 1.06 0.86 19.23 3.99

N1 12 1633 19.5 19.34 31.5 1.06 0.68 17.31 3.92

N2 12 1683 20.2 19.32 29.8 1.05 0.80 18.88 3.88

N3 12 1625 20.1 18.17 30.8 1.05 0.81 18.14 3.78

1.2 BRIk
1.2.1 BUEUAUIRE L

BB TR S 6 R AN T SR04 0 AR A R DT R 3 A TRl AR 98 2 8 NITREX 2> 100 H il
Jt3& Harvard Forestmﬁl’zﬂ%%@{uﬁﬁ?{ﬁi‘l’,?ﬁﬁﬁﬁﬁﬁﬁﬁ@%f&,% 4 %ﬂl‘&ifi,ydf%ﬂf%éj\%ﬂﬁﬂij NO (0 kg
N-hm™a™ %f88) | NI (60 kg N-hm™a™") |, N2 (120 kg N-hm™a™") , N3 (240 kg N-hm™a™") , B Fh b #f
B 3K, 2003 4 12 H @S FEHLIS , T 2004 4F 1 ARG AT B R UL B8 , 2 ) A W1 ISR T 45 0
B TS, e BRAL B KOF B R R CO (NH, ), MR TE 20 L /K, DA 28 55 45 76 RN T8 [l 35 5] g
WG, % HEARE b it [ e 8 7K, DD DR A I 4) 7K T s SR R A 3 s R AL~ 406 2R B4 5
1.2.2 HBUFES5Ab3E

2010 4% 3 A HEHERFESR AT 2 AR A R4 LI FCRAE S AR T, 733R)2 (0—20 em) | H1)Z (20—40
em) JIEJZ (40—60 cm) HATRAE AR B 5 ML IR = HIBRAE YRR . KT 2 mm A F55 09, & T
0—4 CUKFATFALEE
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(1) HHEa PR LR 7

SR E P EIR R R RCE I A AL 10 I B BR 20 ¢ BTEE 3T 250 mL YRR IR R KT
F2 S TIUEHE, ARG E 5 mL 0.2 mol/L NaOH % T 1 2 10 mL /NEAR R | 525005 /INGE MR 26 B T2
PR 3 T PR AN 55 25 B, SN ARG SRR S R R T 28 C TR R FRAR B 28 d, Ry R
2 WHER , EFRIFGE 0 3 .10 17 24 28 K /NG EUE IR 00/ INVESER BRIk 2 R % 50 mL
=, FEIFTIA 1 mol/L BaCl, ¥ 2 mL LA K W Bk+g 7 7 2 ¥ , FARIERR (0. 2mol/L HCI) Jif 2 41 €5
T IC 2 I HCL 2 35645 4% HCl R 1H53 H3E COo, Bt . A HLak BT 1k o2 B W e 45 1
A

(2) - AJEEE 1 0 s 7

TRt | 21 24 22 B ADE Ry R 3,5 - NSk AG R Le v, 22 AR RN ot 40T iR P L 7 o 725, B-
HWE T B R RS LD L B0k . S S RRIG I LR =2 ik R IR SRR e AR 2, 45 B AT
I O S 6 R A e K 1V T e ) R R R P N SR ]

x2 TIEEEENENERRER EFREFEMNESY

Table 2 The substrates and incubated conditions and the products measured

K IR g/ C Bi2mta)/h D 5E 7= 1)
% F% Name Matri Incubation Incubation Determination
TiX

! temperature time product
FEBEAE Invertase TRE AR 37 24 T
L YEF R Cellulose CM-£F 43 37 72 A
JENIEE Amylase VERY 37 24 AR
B-HIFHTFT B B-glucosidase X il R K- B-D- 37 1 X
Z W A ALEE Ployphenol oxidase L-DOPA 30 2 DOPA #44k,
i E ALY Peroxidase L-DOPA+ H, 0, 30 2 DOPA %44k,

1.2.4 Sito#r

- S TR ST IR S R Excel2003 A HEAT I L, AHOCHE A5 1 22 S5 1 350 36 % [l 091 4 A >R
SPSS13.0 it #FittT, ARIFHRFERZEREE (P<0.05) , KEFH (A B.C) FnAH R ETTRAL B F +
EZ M 2ESYEE, /NS FEE(a b o) Fon il £ 2R R R DU AL H 2 (7] 25 550 g
2 ZER55H1
2.1 RUCREX A B k52 e
2.1.1  AUTREX B3 ML (L sl A 1 5 i

I PR (i R S AR A Lk B X0 b R B B R R I AR R | R WL L R 8 fE—
AR R — BERs TR P A BLER B L B A CO, B0, B IR (L R AR AR 1 R, R+
EA P B X5 b BE 1 Z AR ML, BT .0—20 em > 20—40 em > 40—60 cm, 7F 28 d EFRIHE] N, A1)
RUTKEAL A + 52 LA LB CO, t sl AR (L FEAARARL , Bl 15 % B 8] A S <, A WL () H 387 4k 2
S AR RS L AR E 0L 3T BRI R d K IR Z R MR R/, B e B T ARE , DRAFE U0 I s B Y
30% FiA7 . AHIF 245 AT FA HLAK H 30 LB CO, B0 FEAIRIR B 4 AN AR AT, DL N1 REBR P, Fhk
NO 1 N2, N3 FEma e 18, BT HLAK H 40 fk R — i B 2 28000 R ek 0 185 T 185 0, 368 9 2000 % a2
WALHR  HEAEEFR A, NT AP+ A AR ™ b R 0 35 5 F NO ;N2 Fl N3 b P i 5K X IR e 2 i
5 R D B S T — 3, XU EDTRE 5 T, 2 A ML (R e, Bk CO, £t
&, K2 R (L B8 B CO, BRIk,
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Fig.1 Daily mineralization and cumulative mineralization of soil organic carbon

2.1.2  EUCFEXT H A ML Ak i 1 5

AT AR R — B SRR R Y 3 CO, RO, BRI (1) |, 3T DLER R L
et it 5 A T T 8 S A TGRS 0, F T s 3R T B s AR TR DT AL B4 )2 MLk Rt i A — o 1Y
5 W 12 B INEAE HLR B LB AT, BT .0—20 cm > 20—40 cm > 40—60 cm; B & AU & 1
I, A HLER A 2 BB WA, BT . NOSNT>N2>N3, 5537 28 d J, N1 N2 N3 Zb343 51 1 NO 4b B
KT 1.90% ,12.92% 19.48% ,N3 AbHE A LAk Y R fL 7R W KT NO,
2.2 FUCREXT et A AE OGBS T 1 52 e
2.2.1  FUTHEXT A B 4 ) 52 e

Z: 5+ SEAGIR RERERG S AR R DER B | B- AT | 22 M STk RN o S A T b R R R
PERR B9 43 55 A0FN 0 AR P IR R R AR I 2 ATLAE I, SRR AF 24+
ST P 447 it T E B I A, B .0—20 em>20—40 em>40—60 em, AJa] 12 A ITREAL XS 4 +
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BRI 225, Horp Xt 0—20 em 2B E K, B2 A LB S b EEAN , HAB R AL B4 LI 0—20
em 125 20—40 cm 40—60 cm T2 2ZH B3 (P<0.05) .

ONO INI EIN2 EIN3

450 - 450 -
400 ~ R A
_ T 400 A2
e 350 = Aa
< [ 350
oo 2300 2z Tl%
,MHE %E 300 +
g3 2% BT 250 L| [
& & o
'S 200 e & 200
25 E5
g = 35 L
SE 50 g3 150
E 10 @ 100 |
# 50 ey 50 -
0 0 |
200 7
'; i 6 Aa Aab
- = > Aa
o 2 - & Bb
<2150 Wz s Aab TT AafA2 T g,
% o £ : o
EZ 0 - £
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o 8 a2 3
E 32 & 2
X = B o
= & 1
& R
[<=% 0 ] 0 1 : El ]
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70 - Aa
Ac s 25 Aa Aab Aa
= 60 | Aab T‘: T b Ab b
< Abc Aab T Bb ~Aab  TBb Al
2z Ik [ Aab <z £ T s
B3 awrp| |- Ca F8 s b |- 5 i
£ ~E3Bb  Bbc  Bab = s ¢ -]
e 30r i 23 10 - - ]
e e < - FES F i
g A 4 - i ]
=< 20 L ¥ i : :
g i :014 5~ s B o iy
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g - A : ol - 5 i
0 ; | S d z ) 0 i | : ) : )
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B2 AREALEAFETSSHRERTIEBEEEN

Fig.2 Soil enzyme activities involving carbon cycling under different nitrogen treatments

RUTREAEFXS A2 AN TAR SR A R AR O A 52 M 25 5 (181 2) o 7E 0—20 em )2, BUTFENT - HELF 4
F R Z By AR M A R EE N3 ALY 22 B AR TS PR 5 NO Ab B2 1] 25 57 1 25 (P<0. 05) s X UE K
At A EA — 2 BEIAE T, N2 (N3 ARG TE G NO AL B2 [H] 22 5 2, N3 b3 Ay ik S Ak A ity v
PEE N1 N2 b B (0] 25 57 5.2 (P<0.05) ;N1 Al N2 AZbHEXT A B JCR2 M, N3 Ab P AH & 0 o HL v v N3 Ab B
FEREBGE M-S N1 N2 Kb 22 7] 22 55 8 55 ( P<0. 05) ; B- AR 1 il 6 14 Bl R A B B A3 i R 30k N1 T N2 &b
PRAEHE GG YE T N3 HP G, N3 Ab PR3- 4 1 B 05 1k 5 N2 b3 2 [A) 2% 55 i 3 (P<0.05) , 7E 20—40
em F140—60 cm 12, ZUAL BTG PE %) 52 06 DA i 1Y) S A8 45 S, HLSE e i B K, VAR i Bl 2 DT R o
FRIBE TN, 3% TR 73 Tl R 2T A R G P 1 in A, FL B 45 Bl TS PR R IR i B PR B2 22 AR,
2.2.2  FRJZ T IEBFEVEZ A AR OCE

X} 22)2 118 (0—20cm) S5 - eGP A [l 15 1 04 TAH DG 2 AT (3R 3) R B, A2 AR - S RN 1l 5 &7 4
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R A A G 2 0] S AR SO AP AR R S 2 By AL i S 1] B AR S F S R L R 2y
B2 0.9270 0. 9106 ; JEMIlE 55 21 24 32 i | 22 W AL Il ik 0Pl W I 22 18] 22 0 35 A G4k AR SC R B R 20l
0.9644.0. 9790 ,0. 8546 ; 2 By S AL -5 i S AL Wy g 2 ) 5 8 35 A OGRS R B R O 0. 7376 (I E g2 7]
AFFAERARNE . U255 b SRRATE P (14 Tl X LA Ak B )7 PR ik ) RS TR T S5

®3 MARLEREBEXME(n=06)

Table 3 Relationship between soil enzymes

REWE G TEH BEiF - T il Z AL Uk =R Ia 7]

Invertase Amylase Cellulose B-glucosidase  Ployphenol oxidase Peroxidase
HEWERE Invertase 1..0000 0.3480 0.5813 0.7762 0.2559 0.6522
VER B Amylase 1.0000 0.9644 0.2241 0.9790 0. 8546
212 Z T Cellulose 1.0000 0.0100 0.9270 0.9106
B-FIMH HE B-glucosidase 1.0000 0.3648 0.2762
Z Wy E AL Ployphenol oxidase 1. 0000 0.7376
i+ ALY Peroxidase 1.0000

2.3 TAEREEES HHEA DL B AR DM

XAZARN TS + 2 3RS A AUk RE b it 22 (B A C MR T 0 BT, 25 SRR (R 4) , RIAIA
RN T, 4 )2 3R 5 HARSCHER AN, 4% 582 e RS M 5 R A ALk R (b it 52 10 25 A0
ORI B 23N AR, AR A R RS S ARG AE 0—20 om + 25 HHEA WLk R it 2 B E A
K, Hr £ 2 2 il S A I 2 UM OGS AR W Bl Oy B TEAE G {HAE 20—40 em F1 40—60 cm )2 TC I E HH
K, X UL R 2 IR LT A Rl G AL S A P B AR SC R ), 1M IR )Z S L TC B A G B
WEHIETE 0—20 om )25 HHEE PR R fh i 2 8 IEAHSE 1M 20—40 om )20 2 8 3 6UH ¢, 40—
60 cm 1 JZICHH ARG ; VERY G . 2 W EALEE 5 25 )2 1 HEA MLk R b 0 B EAH G,

*4 EREIEDRIETEBREMHSTEAVRERTUERREL(n=06)
Table 4 Relation between soil organic carbon mineralization and soil enzymes during incubation

LR A PR B AL Soil organic carbon mineralization

A A 0—20 c¢m 20—40 c¢m 40—60 cm
1 N N N
Soil enzyme activity 7 HERARER g FRARECR g FR AR
X . Correlation . . Correlation . . Correlation
Regrcssmn equation . Regrcsswn equation .. chrcssmn equation ..
coefficient coefficient coefficient
JEWEREE Invertase y=-0.4761x+776. 88 0.6678  y=-2.201x+1070.6 0.8646  y=3.1942x-182.5 0. 7875
-2 Z i Cellulose y=-1.0913x+1027. 9 0.9742  y=2.0192x+68. 085 0.5580  y=-0.6744x+495. 74 0.3181
JENTEF Amylase y=-2.3284x+748. 21 0.3652  y=6.7635x+256. 51 0.8726  y=-4.5624x+485. 44 0. 3937
B-FIML i B-glucosidase y=249. 8x+285. 83 0.7841  y=-329.72x+875. 12 0.9974  y=21.183x+386. 31 0. 0922
Z Ty ALEE Polyphenol oxidase y=—11. 198x+694. 36 0.2205  y=2.1926x+495. 58 0.0214  y=69.467x+81. 17 0.9257
ALY Peroxidase y=23. 863x+132. 02 0.8189  y=11.453x+281.61 0.2855  y=-19.931x+771.3 0.7099

Ry,01=0.708, Ry s =0.578, x RSB MHEM:,y Jy LAY BT L&

3 itig
3.1 RUIRBEIAZARN TAR e a b A5 i

Ross" ™ 45 % Bl AR AR 85 1+ HERR B LB CO,-C Bl - 30 WL & 1 R B I, A WLER i 1k L 1)
it = S22 IR T R AT 5 3 AT LA b i B L BRI ALK SRR i HU IR 2 B AR s A SR
L, X ATRE P A 4 HER 2 A AL & e, 1 VA WLBRIT & L Bl A o6 R LT b S — i S B
SR e 12 R H, 1 A LR Ik BE 55 5% I 1) A8 16 32 B T A B R A AL B e B 8 IR I R s BT
OV R DU IR YA SRR 28 5 w4 R AR B CO, AIRER A MLas . AHIFSE KA, £
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FENED AR IR S AR, e PRIk S B2 2 HUBR & A BRI i A oA B
R, H O/N W E AT, A IURe L) 52 30 50 S R pgBRH Y RERIE I, MR ) e
BUBRA AL R UL T A2 AR MR 33 v 2B W e 5t 5 A R AN 8, % 38 A BILAS R AN 155, 33X AT B 1AL
e G A WL A

RBIHTARENS 5 A HUBRE L 5 (38 0 ) 3 S [R) DT A 2 i 57 (e R 1) 25 57 2 2E7E 0—20
em 1J2 ARWFRA MU BT (b it B ZUTRE R 015 i R AR, 2% B AN IR U A B i 3 n 9 A fig — EL AR iF
A HURE A 3 3 B R T A RO A B Bl 4 T s ) R RN 2R TR P R DR T BB
Wi Sl 3 BRI R TR N2 K N3 A ER il - SRR A b R T BE S e AU B S pH R,
T IR A AT G, ST AERALSERINKSE 9 PN [ R AR LI R A, KRR DUE R A 29 3% B [ E 78
ARMMA | AR B e e £ B8 KRR A K 21 B AR — SE MR S J2 T W e A R PR A
BEG , BNBAFAERREE (— M8 0.2—4.0 kg N hm2a™') [39] JRIAT A S AR . Bowman BUBFGT %
B, SEUUTRR S BT 5 6 A - e IR A A R M A MR B o ds ol s 0T
3.2 FUUHENAZA N TR A RGP 0 2 i

FEF R H RS B pH BT, T SEREAE TR 0T i 45l A= W Al o B S g TR fCAE A
IR EA AR AR IR, AE R DU T, A2 AR N TR 582 SRIGIR 1Y 6 Fh, I
it 2T 24 25T VE R I | B- R0 T I | 22 190 S Ah I R 3 S A S T 1 355 P Y B 2 R T s | L 4 A e
T ERRAR, ST 2 PR S PR IE A s AN R R TR AL P 3R 1 25 57 B2 0—20 em + 2, Hixsb2: R pi+ 2
TR T 30 ol - SR RE A 030 T o A R A T B S e T 37 RO RERE T kA5 [ P Ah s R 2 KT
REFRTRZWNNAES R G, LIRS MRS 2N, RS PR e g R —s0 ) HRR
BRZE T (0—20 cm) ZITEY /RS IA 5, HEPANRAER & BUR R 2, X g F T2 kvt
YIRiG sh 2 B KA A EA T T (3R 1), R PR bl - S 8 %) 184 I i R ek 55, - A ML R
e BRI YA R B, e R A R R A R G, U R IR A Y AR X R R+
(0—20 cm) AHXFHUIK)Z 4 (20—40 ¢m 40—60 cm) 7 H m S EA LT, X GAMFREE R 8, AF L2,
R AL F X 26 2 A 45 Tl A 52 ) 5K

FERZHOR AR, R E FRBREI 7, it & 528l C/N R P Re e A R BRI, ke
AEYE KA EE B IR . T 30 2 2R R TR AR 50 W) A 38 5k 1 B sh sk A4 14 43
FR R R R, i R 2 R M) L ST O B USRS L WA S S A R S, X B A S A T A R
AT A DTRERTAZ AN AR I b 05 A (2 2R, R W R TR IS I 1 - 98 A6 W 2 0 v ok B R+ S
FIP L UTAER AT B, SIS N nT LA filt £ 4k 22 T R T A R 2 A R i Ak
it 2 Wy A AL A 3 EE AR R R i R S 5SS R R 2 A A B A T
PES R A AR R B IR Carreiro 2510 H Gallo 250 R B, Ak )7 e AR AR h A TR el + 18 2 1)
AACHETEVEREAIG £ 4 WG M T . Deforest 550 #3822 W 480 1k 6 T35 14 I 260 % T ORI T4 22 8 T R K
Zeglin 4512 B0, ST R X AP ( 22 9 S P0G oo A0 Te 0 I 25 ) 338 1 DG R I, 3 1 T 40 A i et R0 AR 144 7
NIFARSE—A RIS, AR A B, B AU (N3) 5 0F T 2B A AL BTG R A%, RS LUR Z/E N N
U8 16 B3 R AR A L =R R IR R KRR S BB R NH, JC R & vk B ) /DR, (1 v
NH; e BEF- i, P07 50 22 B AL B A BRI TG PR AR T S E i B Wi C &, Frey 257 OSEE &
B, A BRI Nl A AR g TS M B R A R R T 42% —69% , Debosz 25V ST
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Forb | B- M B AT 4EREIE N 30% o WFFTIVIIA], AN 5] JBE S Ak B 22 1] X T LAoH 6005 P 4 4 2 b ) 47 TR 2
B B A AL X aT RS ORE AR | S0k BT (8] 1 L SO [R) 2= 1 B3 IR 1 IR S A O, A Fptt— 28 0T
JERABTFE .
3.3 AU L3RS A HUaRe T 5 R

A P 1 P R R R A T2 B R IR P R S AR AR G, R L T Y 2 ) B
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TR SR T R R aod A R A R e A LA A, i o e VR T M R SR U R U
H VO S ) A TR MRS . Taylor 55 WRSE IR, 3R HHEA HUR Z R fE7E A IEA DG, £
SERUE e A B h R BRANZS 5 A AR 43, Fe B VP PR 3 HLRR Ak 1 o LB ) g ¢ 1)
i, FHERCE AR S A R R BT R R R R LSRR R, S 5 R Y R S R R SR
BEAh, A e A I A ) b A — LU SN, 2 5 R SR IR N A . BRI
AT LA B e ) e b S e b 3 v A A i R SR R HLBR T LB DA DT AR g A R
IR T 25 L5 5 IR AL R A i AR DG R B S, A B R AR DG (H G (4T 4E K G B
Bt A A A G ) 72 5 A LA B (i 1 AT G, B i AN A7 7 S 28 A G 5 i A 35 1
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