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Abstract

Aims The dynamics and driving factors of soil enzyme activities and stoichiometry in the micro-scale elevation
gradient is of great significance in the study of nutrient cycling processes.

Methods In the present study, the Quercus aliena var. acuteserrata forest belts at the elevation of 1 308, 1 403,
1503, 1603, 1694 and 1 803 m in Taibai Mountain were sampled to determine the contents of carbon (C),
nitrogen (N), and phosphorus (P) in leaves, litters, roots and soils, and the activities of alkaline phosphatase
(AKP), B-1,4-glucosidase (BG), cellobiohydrolase (CBH), B-1,4-xylosidase (BX) and B-1,4-N-acetylgluco-
saminidase (NAG).

Important findings Our results showed that altitude had a great impact on the activities of five soil enzymes.
CBH and BG increased first and then decreased with the altitude, while X showed the opposite trend. The NAG
and AKP activity showed a downward trend from 1 408 to 1 694 m and increased with elevation since 1 803 m.
The total enzyme activity index exhibited a decreasing trend with altitudes increases. The correlation analysis
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results indicated that soil enzyme activities and their stoichiometry were controlled by plant, soil C, N, P
resources, and soil water and heat conditions. Among these factors, the content of soil organic carbon had high
correlation with these parameters and was the main factor affecting the change of soil enzyme activities in the
Quercus aliena var. acuteserrata forest. In short, the soil enzyme activities and stoichiometry were different along
the micro-scale elevation gradient, affected by the C, N, and P resources of plant and soil.
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var. acuteserrata forest

Xie MY, Feng XX, Ma HF, Hu H, Wang JY, Guo YX, Ren CJ, Wang J, Zhao FZ (2020). Characteristics of soil enzyme activities
and stoichiometry and its influencing factors in Quercus aliena var. acuteserrata forests in the Qinling Mountains. Chinese Journal

of Plant Ecology, 44, 885-894. DOI: 10.17521/cjpe.2019.0358

PRMAEABEH A S RE M EAR, G5 FE Mk
RGN R YRAIGIR S FE, R AR H
BRAL AR IR I R s G BE A B CUISE, 2017),
TAEDD R AR IR (C) BN BEP)ERAL IR
KTy, FRA BRI 53 AR 75 ZE 2400 H AN 1 A 2R
YEFH, AE A B4 NS K 23 A AL 1D i 52 3
B HUBR ZE 53 R (R PR PR T (Xu et al., 2017). (R,
AR R G0 LI M ARSI S A T L
AR AR FE 5 (Xu et al., 2015; ¥E%%E, 2016).

HAT, [ P 4h 2280 bR - 338 i A1 B P P A
ROLME T — g £Aili(Lucas-Borja ef al., 2012; FF
HIEE, 2017), 1B AR E T 1158 i A1 i
IR RS R TG— i WAETEHEF B LR
W AR (L9601 670 m)(Lucas-Borja et al., 2012)
A ] 3 L 7 B FRAR (465011 850 m)(:
PHRZE, 2018) I FE RN, - IRBEE LR R T =
M. {H2, HofmannZ(2016)7E B b fif /K B H
Ll 3R A S L A B 55 (2016) 7 iy LU IR 45 IX S AL
Bl Y o e I S T B v AR = T R R TR
BRI, AT B2 iR R AN R38R T R LA R ) 2=
Ro DMERFF A, BFAKEANFEERESE L2
TR B HE L, AW AR T DL 92 4R
YO, OB P AR A R R AR ), R AR
NOR BEHESRARFE, KV I 22 MBS AL (i 3k
B8 SO R B IRIR B o« BR300 B2 1) AR AL
M5 IR . KA, B E TN 2GR
R AT ) 22 S5, A A 21 28 o o VA 9 ) AR R
G WP KT - S A W) VK 7 A RS T (Bach et all,
2010; E55E, 2010), 3 i ELE R0 /N vE
WA R R AS [ A A 21 28 s 2 [ e R e A bk 1
BB, tipH. AL & SN L A5 4
X | A e R AR O 1 B R R (W
&, 2016). PRt hl g R AR &, R K

www.plant-ecology.com

REE EARFT IR BE M 540 2 v S L AR A R
M EAL 2%, 0T HRATRAN B BEAANRFRAES RS 4
PIHER AL PR R A B

ZR UG 2 v [ g b A AR o 2k, R
AMAESKX, HFERE LM EREILE B, A
BT AR E A H e B R A B, I C A
TR AT RS U B IR A R A X S (W B
4%, 2016). BilA BRI (Quercus aliena var. acuteserrata
forest) E N Z UG HL X P& TR R AR B, T2 0
AiFRE 11 000-2 000 mifg4k[a], 2K AR,
AL BRATHE o B OR RE R — M e S At o L e B b
Wl 11 S At 2t B B AR A R AR e T & (B K 4
&5, 2003). RItk, AHEFTIEHOK A L6 MR = FE (0
91308, 1403, 1503, 1603, 1694%11 803 m)
(BT BRARAE R S0 R, IR FUROR BEAS [ g 4R+
RGP B oAb et ' LU sh A AR 4 5 B I 3 [
+, AMBAL: (D)IOR BE AR B - S e 4 e H
W EAEREZR, BEMCNAINPELEE
FAR—EL Q)RR IR P (1) AR b 2 A -
TR AR e B2, G2 A ML (SOC)
T, RUTCANRBRAES RGEFE G
PR FPRGLIRAEH A, AT R ERMES R
G L IREHL S B BT AR R, UK
H AN Rl R B A0 G MR AR R i A0 A B it
BEEEARAE o

1 #MRA7E

11 WHREXER

W gt Hh s A7 T % 08 Jb K Bl (107.37°-
107.85° E, 33.82°-34.08° N), iZih[X )& T2 X
A, SEEBEARL R, LHARE, PR
13 °C, FLFEM40R A, BEARERRBILED,
HFENFBCAL, FIFFEKEN694.2 mm (FE

©U 00000 Chinese Journal of Plant Ecology



A

EHIET-9R), RN EE, EEMAAEHE. I
AT MR RR B84 BRAR T (34K 1 308-1 803 m)
VERWF TS5, 070 X P 398 28 R 34 R IR o 3 (
HIRE, 2004).
12 HmRE

2018 4E 7 H 78 K H 1l 86 15 ¥k bk 35 1 (I 5
1308-1 803 m)ik £ I . Mo, Hl. S IEAR
— B bR HEAE (100 miGHR AR RR), SRAEBL A HRAK
g R FTEIARIGERREE S . B RRARIE A
AT LA TR, FARX O B R AN R R R 1
fime BRI E3 20 m x 20 mFE TG E
), 184S, HAEJTHEE B R F20 mo EREMFE
U5 P BEALIE £ SERBE A BR(GETHTSE, 2017), AR¥EA
FE A& B ®) AFRAM(ER B 7. db)
KRB B, ATESYHFC. N, PEE
B o AR, PERRANEE T N AZ RN M i B3N
m x | m/METT, WERBLIAR AR E Y, KA
FET7 934N/ INEE J7 I TRVE DIRE IR & 3 S0 E A — A
FEdh, FTRESHEYIC. Ny PEEINE. 408
Fe SRR R A RS S AR, RN
J7 P4 HIREE0-10 em 38 e HAR 2902 mm ()3 ik
YRR, K FHor ARG N — R . IR IE2 mm
i, AIBRGR AR . AR, B, HIRE M
TR — N, R F B B S A (]
S I AT, TG S A SR I
5y VAT B IR PN VKAE R AE, T
J S IR L I 58 o SRAE ) RIS A ER T e
T,
1.3 HEYRTEERNE

PR BRI B FVE ARFE S 65 C
W2 fE R, SEYEPLERE, 60 H iR A7

L BUAMRMRT AN RIS o PR i R ZERFAE CT A AR HE LR )

ZRUS B AR AR LIRS E 5 A 2T B LU AR L 5

MKz 887

FRESR, B FIEC. Ny PERS TRNS
o FrAEEDI R FEY . AIR)FER FC. NR
FIEA30007C & 73 H X (Euro Vector, Pavia, Italy)illi&,
PK FH,S04-H, 0,7 2 v il 212 33 J5 4o o6
e L ik E

3 KR (SMO) R AR STkl e,
B EKBERIR(%); LK EBD)K AN LT
W 5E (g-em ), I pH R BE I 5E (+ K it & b
1:2.5); SOC. 2% (TN)E & K FEA30007C % 44T
G 5E 5 384 W (TP) & & H RIS -H B Pt ik
WE .
14 TIREGEMNE

I EEIE M S R QI% (2016) Y J7 1%, ISE /K iR
B BIERERREE(AKP). B-1,4-7 % FE T BF(BG)-
Y T BEK AR (CBH) . AR EER(BX) LA B-N-4
Pk L8 B BE(NAG) . B gff i AN %125 mL
FBFKHPIEH2 h (25 C, 180 rmin )il B I,
200 pLEMHBINANB96 LML+, AR A
6/NFE (200 uLAE S BB+ 50 uL 200 pmol L JE4),
6N A XTI (200 WL 25 B F 7K+ 50 uL 200 pmol L™
JRYNHF6A A (200 WL G &M+ 50 uL2s &+
AERXS IR, B EL6 AN KARHEQ200 pLAF: fit B
Wi+ 50 uL 10 pumol-L ' ARUER) K 27 brifk(200 uL 25
B 77K+ 50 uL 10 pmol-L ' ARAEB)HEAT IR IE - AL
BRAE25 CRBE A TR E4 hE RSN REL A
10 pL 0.5 mol-L 'f{INaOH A Hof% 1k ;e 8.
Synergy H,% WJREMEFR 1 (Molecular Devices,
SanJose, USA)IE R HAH, 26T AR M3
K AITE365F1450 nmAb, B M LAE/NET & 7
W 77 AR A (B 2R B (nmol-g - h SRR

IR A 2O

Tablel Main characteristics of the sampling sites at different altitude of the Quercus aliena var. acuteserrata forest (mean + SE)

R 5 G BRI A D B 11 T E K
Altitude (m) Latitude (N) Longitude (E)  (as % of total basal area)" pH ST (°C) BD (g-cm™) SMC (%)

1308 34.08° 107.70° 0.79 5324004  16.81+0.03° 1.15 = 0.08* 22.96 +0.75°
1408 34.08° 107.69° 0.72 528+0.01  16.60+0.02° 1.00 = 0.06* 28.94 +1.52°
1503 34.08° 107.69° 0.81 557003  16.50+0.01° 1.11 £0.03* 21.97 + 1.03°
1603 34.07° 107.69° 0.68 5714003 16.24+0.03° 1.01£0.07* 26.85+0.74°
1694 34.07° 107.69° 0.74 506+0.04°  16.01+0.05° 1.01+£0.09" 4493 +1.43°
1803 34.06° 107.70° 0.62 419+022°  15.84+0.04° 1.06 = 0.09* 23.32 4+ 0.59°

DB ARAR I & T AR S S WA E 2t RPN R/NG S REROR ARG A 2 7 23 (p < 0.05).
1) The percentage of thoracic height fracture area in the total fracture area of Quercus aliena var. acuteserrata population. BD, soil bulk density; SMC, soil
moisture content; S7, soil temperature. Different lowercase letters within the same column mean significant differences among altitudes (p < 0.05).
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Fig. 1 Altitudinal variation of plants carbon (C), nitrogen (N), phosphorus (P) content and stoichiometry characteristics in the

Qinling Mountains (mean + SE). Different lowercase letters within the same column mean significant differences among different
altitudes (p < 0.05).
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Fig. 2 Altitudinal variation of soils carbon (C), nitrogen (N), phosphorus (P) content and stoichiometric characteristics in the
Qinling Mountains (mean + SE). Different lowercase letters within the same column mean significant differences among different
altitudes (p < 0.05).
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Fig. 3 Altitudinal variation of soil enzyme activities and the total enzyme activity index in the Qinling Mountain (mean + SE).
Different lowercase letters within the same column mean significant differences among different altitudes (p < 0.05). AKP, alkaline
phosphatase; CBH, cellobiohydrolase; NAG, B-1,4-N-acetylglucosaminidase; BG, B-1,4-glucosidase; BX, B-1,4-xylosidase; TEI, total
enzyme activity index.

2 BRI IR VAL 2 TR LI B A AR A (T AR HE IR )

Table2 Stoichiometry characteristics of soil enzyme activities in Quercus aliena var. acuteserrata forest along the elevation gradient (mean + SE)

#k Altitude (m)

1308 1408 1503 1603 1694 1803 S Mean
In(BG):In(NAG) 0.91 +0.02% 0.84 +0.02¢ 1.12+0.01* 1.16 + 0.06" 1.02+0.07* 0.93+0.01% 0.99 +0.03
In(BG):In(AKP) 0.73 +0.03° 0.75 +0.03% 0.81+0.02° 0.88 +0.02° 0.77 +0.03% 0.78 £ 0.01% 0.78 +0.02
In(NAG):In(AKP) 0.80 = 0.00* 0.90 +0.02° 0.73+0.01¢ 0.76 £ 0.03% 0.76 = 0.03% 0.84+0.01° 0.80 = 0.02

AKP, TIEBERRES; CBH, 44 — WKW NAG, B-N- L BR &I 2 M H I/l pG, B-HId Wi H il . FFAE/NG FRFRRAF iRm0 2 7 B p <
0.05).

AKP, alkaline phosphatase; CBH, cellobiohydrolase; NAG, B-1,4-N-acetylglucosaminidase; BG, B-1,4-glucosidase. Different lowercase letters within the same
column mean significant differences among different altitudes (p < 0.05).

HEC:PEF EMK(p <0.05), H5MH FrC:N. 4HHEC:P
FIN:P 2 2 3 FAH R R (p < 0.05). BRCBHAFIBGHE,
BX. NAG. AKP¥JEpHAIM A NE & 2 B 3E A%
KR < 0.05), 5HACNEZEIEMKE < 0.05);
BXFIAKPIE SHMRCN. SOCHETEMMKQP <

www.plant-ecology.com

0.05), SAENEGEMNPEZ IEMEL@P < 0.05).
CBH5ST. M HPH &R EE EAHZKKR(p <0.05),
it Jr C:PAIN:P 2 {22 51 S8 R (p < 0.05). 2R
BGIX 5 HIETPH EMCP. SMCH B EHKK AR
(p <0.05), HEYVFFIEXT HEZmaE ) o
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Table 3 Correlation coefficients of activities of soil enzymes and stoichiometry characteristics with abiotic factors and biotic factors in Quercus aliena var.

acuteserrata forest

ZRUS B AR AR LIRS E 5 A 2 B LU AR AL

HmEz 891

{iff Enzyme
CBH BX BG NAG AKP In(BG):In(NAG) In(BG):In(AKP) In(NAG):In(AKP)
B C 033 —0.36 0.18 -0.26 023 —0.36 0.02 0.31
Leaf N 0.17 -0.62" 0.10 —0.74" -0.59" —0.45 0.44 0.72"
P 0.57" 0.06 -0.18 -0.21 -0.09 0.06 0.59" 0.08
CN -031 051 0.04 0.62" 0.57" 0.28 -0.39 —0.55"
cP —0.61" —0.02 0.30 0.15 0.23 —0.14 —0.42 0.01
N:P —0.61" —0.45 0.40 —0.24 -0.15 —0.43 —0.37 0.43
VEEY C -0.56 0.30 0.15 0.03 0.41 0.04 0.09 —0.18
Litter N 0.18 0.09 0.22 -0.39 0.09 -0.20 0.75" 0.30
P -0.12 -0.39 0.32 -0.10 0.04 -0.38 -0.27 0.40
CN -0.57" 0.13 -0.10 0.35 0.19 0.21 -0.57" -0.39
CP —0.24 0.45 -0.10 0.08 0.21 027 0.27 -0.35
N:P 0.19 0.29 0.01 —0.19 0.05 0.08 0.66" —0.01
R c 0.42 —0.38 -0.33 —0.28 —0.57" 0.01 0.12 0.19
Fineroot 0.01 0.50" 0.18 0.41 0.69” 0.17 -0.23 032
P 0.19 —0.39 0.37 -0.57" 033 —0.49" 0.59" 0.72"
CN 0.15 -0.53" —0.32 —0.45 -0.78" —0.09 0.26 0.30
C:P -0.13 0517 -0.39 0.44 0.37 0.54" -0.30 -0.70"
N:P -0.17 0.60” -0.15 0.46 0.58" 0.44 -0.25 -0.62"
445 pH 0.41 -0.57" -0.11 ~0.44 -0.63" -0.25 0.16 0.47"
Soil ST 0.78™ 0.12 —0.08 0.07 0.16 0.07 0.16 —0.02
SMC -0.30 -0.18 —0.69" -0.08 —0.66" 0.43 -0.13 -0.28
SOC —0.24 -0.59" 0.01 -0.82" -0.72" —0.30 0.54" 0.68"
™ -0.06 -0.36 -0.24 —0.67" —-0.69" -0.01 0.617 0.40
TP 0.04 -0.19 —0.56" -0.27 —0.67" 0.25 0.33 —0.06
C:N -0.38 -0.25 0.47 -0.13 0.11 —0.44 -0.20 0.37
C:P -0.38 -0.35 0.62" ~0.46 0.02 -0.55" 0.08 0.69”
N:P -0.19 —0.20 0.41 —0.45 —0.01 033 0.25 0.54

* p<0.05; %% p<0.01. AKP, BRVEREERAY; CBH, 214k — /KRB, NAG, B-N- LIk &k 6 £ R LF Y, BG, B- 41 HiFr; pX, AWM. C, B4 N, % P,

W SMC, LIEE/KE; SOC, AN, ST, LIWIRE; TN, &%, TP, 4.

AKRP, alkaline phosphatase; CBH, cellobiohydrolase; NAG, B-1,4-N-acetylglucosaminidase; BG, B-1,4-glucosidase; BX, B-1,4-xylosidasef. C, carbon; N, nitrogen;
P, phosphorus; SMC, soil moisture content; SOC, soil organic carbon; ST, soil temperature; TN, total nitrogen; TP, total phosphorus.

3 g
31 AEsKEE LT EMEsREMFItEtt
TLHFE

AW 45 AR A A B0 UG AR T MR o R )8
hn, BRBGHL, HCNAHIKRMIKERE(BX CBH. NAG)
YA W TR E, LA pXAE# k1 603-1 803 m
AR L. X5 G B AE Q01 7) TR AR A S
RGBS B, 222 i A iR R
AN A A B R T ) 2 S R BRI RN
1300-1 800 m, iZHF 7T N675—-1 306 m). iX & K AHH
Bl A ] I8 I AR J LR AR A L3 B AR
FEAEREA, R A AR 2R o WA RN T AR AR
AR A M AR B R B R, R 3R

IS 1 AR (Lucas et al., 1993). #5i%5(2016)
TEZRUE AN [F] HL R AR S5 (R FE A A A [ A SR A ]
1 e RS AR 2 5. HhAh, S5PAHICHIAKP
Mg s VE B AR T S R PR, X 5 Xu%E(2015) A
Lei¥52017) I St 45 AL . IR, MY
228 TR BEIEAE N SRS B IX P I I R L, T 43
WA 2 [l DA 2 LT P 5 3K (Olander & Vitousek,
2000; Wallenius et al., 2011), AT 50 - AKPREGEE M
HL®BTPEEERZEAMKKR(KS), 5 LU
B, AEAHE ST AR PR T 22 5 TG AT
NAGHHEME, HAEL 603 migiEtEEZ (KT 1308 m,
M1 603 miIn(BG):In(AKP) U & 3 & F1 308 m, Ut
HIAEXSF1 603 mA-1, 1308 mib 3% A4 x P
iR T K.
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B TE R, In(BG):In(NAG) Al In(BG):In(AKP)
A e f5 ot sy, BARIEH A B E KT mif
R o 111 B FEZE(2019)7EHEHK 8001 700 miKI4FAE 4 2
B 0 R IR B AR T i, MLAMEEC:NAIC: PRI
ARMELES, ARG RESHAR. FTRHER
—J7 T2 U AEAN [FIRE A 2R B ) R T ) SR &
Iy B K (Bach et al., 2010), H.Z A5 A
TR B IR RAPAE — DN BRI (Xu et al,
2017), 26 He R0 IR 220 & Lh = AR AN F]
IS, 59— 5 A& TR R RO E b, e
AR T AR B TR R R 0 IR A
FREZ R (M oA 4, 2014). AHFFEFSOCHE &
5 - s S AL T R LA S BOR A e
UESE TIX— 5. IR, TR & AL 2T
5 L2 PR A R ) - - 458 B AR R P 1 5 T 7E TR i
PROBH P 9 R I IR B AR RRAE
32 EEhTIEEEMMUFETETHNEE

CE M FLIE 1, AR AP R 1l i@ 8
AR AR FE T S 1 A oAk 2 L A
M (Kardol et al., 2010; Xu et al., 2017). 547
S5 R A R s 1 K A B E L B A A
PR RE I AR (R3), HASOCH Bl il At
T A R RIS T XS
B AT 45 (2019) 78 75 78 5 R e FE B A 6 AR B
WAL R—3 . LI T i R AR ) IR )
AT a0 T 438 g, {56 45 S [] 1) - 438 57 43 A
- SR TS PR () A7 2 AN [F) R B (1 AH G 1 (Koch et all,
2007). SOCHE Nt gE s L Bl 7, X L3 h )i
TEIR DL A A= Wi A B A AR, T A
RAEAE RS2 BT 5318 5 R4, IR E s RISoC
B R A IR S (A B S, 2017)0 SRTITTE
AW, pX. NAGHIAKPH 5SOCH & &.3& ik
5, 5 IEFIZE(2019) A1 5 & W25 (2017) FIAF 7T 45
R, BATAN S EOXFE SR 0 2 R R &85
PR A NURFEE, AE ER S, HRA
HUTE IR AT R 22 7 AR A0 RSEAISE, ek F 6 i
Rk R, R0 EmsdtH TREDAEK, Xis
BR 1 9% 20 BB JU(Enrique et al., 2008), M+
ERGVEPE . HhAh, TEFRATHIAT AL I8 R AR ) A -
HECN:PH G Tl v M S Ak 20 2 LA B AN A
FERIRZ I (3). 4T 45l 3= ZURIE TR & |
T 53 W SR BB R =), AEIXTC
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N. PEVRHI > FL & BEE A 377 b 24 & b
BT e A, X S8 LAt E Lt ae
i 52 2 R AN 3 Ak 2 1 B bR B S e (P A,
2010). i, pX. NAGHAKP S M NG &R EH
KK R, GHFCNEREZE EMKLRR,
In(NAG):In(AKP) 5 % % 1198 R W EFAH R (R3) . 1X 5
XuZE(2017)4 I8 125 A o 7T g2 i T 3R
KA pH B — e AR I & PR - an SR A VE AL
B RS IR AL 25 T B L 3 (A0 2 1) R 4 A F
(Sinsabaugh & Follstad Shah, 2010; Ushio et al.,
2013).

IS, BATHFFCRI, fE6 T3, EFmUH
FRZE R AN RN A — A R A b, LIS
P B C:N:P A B 1) 2E — /N AH 24 45 1998 BBl (1:1:0.8);
TERR SCTE TR Y, 6/ 18] IR s PE b i 2ok
ANKRUHHENZER, X RAMBNZHER L
AEYREAEAEYIR TR L) . BRI TR R
A — AE A SRR A 7S R B, ML FREYIF% 0 & & K&
TR SR, SOCH X EEvE M S Ak T H R L
S RN BR AN, X 5 HAth 2 E T R ORMR RUE B
WA BT ARl . i, B3R5 (2016)%5 )1 P4k 1 563—
3994 mf) L RS X RS ANAS [T RE 4 2R B )ik i 3R
B L 358 B K B S AR A I TR 1 s s - S i v A
Tl AR P S TE) o s R I E T A e S
QO17)TEK AL PE I 1 500-2 500 miE] )44~ i
ARy L - vy L BT T O R R K
C:NAI - 358305 2 1 2 3 Al vl Ve AR M ROBE T B R
AR EE R T XA G UL, TR KR
REFEIRAZMERMEmE, RIEGHRSE
W2 W R R b ) RS 1 e i b )
SYEH. 5584 2019) % 48 % 11 = ¥ (Picea
crassifolia) PRI T 4510 — 2. AP, 182
—ANEEUR, R KR MR
(1) 22 el 2 5 R FE R S A E Atk i
RIS FERROR, BT ) A P R AR P TR 22 SO,
Mo FEBOCREE SR EEEHRR B EWF R 45 R B A
]

4 #Eip

LR ERTR, AW TR IR A Rk %
B S FL A S B AT AR A — o 1 2 ) 22 5 A,
HAZBE A LEC, N PHIE & gk (55
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AFEFREE T, HrSOCE & #il A2 kN
W S A A TR L B R . I U IR
BRANFIRE R R M e, RIA LR & R 3%
HEE B SR R R B ZOR AR . AT
TG R ROy DGR SR AR LRI T A SR 1 e LAk o
5 LU PR SRR B Xl TR 3R 4 (R 4k ale, ARt
SEIACRM A S R G B T R R R R
HERE .
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