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[ B IWIFE BT 8 4R Al LN LUAR Pinus caribaea var. caribaea N THRXT R A [FIHC L )2 5 30 TR IR
Tt AR o [ 573 1 17 A BB AN ] e L B 5 (o S0 SRR e A3 S A B, 1S A M 0y 2 o oy EE A P
ARy (AR IV D7 2200 T4 T N (215 ¢ - Bk ) \P,05(30 g - Bk 1) AL HLAL PSR i . bR IE
F150 g JRER +250 g #HBEWRAE +25 ¢ S ALPRALHE 1S A5, Hbbr BUK & HL2s O RSP S ) $2 5 23. 6% o Nk
(NP, K, \N,P,K,) FEIGHEAL B (N, PO K, ) (AR K IR 73 00 TE ARSI R B0 , S5 o o) 4 B o A 2%
PEEVE T o (4598 105 R S S AL g F AR A A 20T R o BTG O IS A0S 1y A B SR A

KB B EAR s BRI 5 AR AR s BT 2200 A
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Effects of fertilization on growth of eight-year-old
Caribbean pine in West Guangdong

GUO Wenbing' , ZHAO Fencheng', RONG Jieqing', WANG Baohua®, QIN Yuying®, LI Yiliang”, WU Huishan’
(1 Guangdong Provincial Key Laboratory of Bio-control for the Forest Disease and Pest/Guangdong Academy of Forestry,
Guangzhou 510520, China; 2 Yangjiang State-owned Forest Farm, Yangjiang 529500, China)

Abstract ; [ Objective] In order to study the fertilizer response in an eight-year-old Pinus caribaea var.
caribaea plantation in Yangjiang to the application of different proportions of nitrogen ( N) , phosphorus
(P) and potassium (K) fertilizers mixed with microelements. [ Method] There were 17 top application
treatments of different proportions of N, P and K fertilizers mixed with microelements. The growth and fo-
liar nutrient concentrations of P. caribaea var. caribaea were determined after 15 months. [ Result] The
covariance analysis showed that the optimum proportion of fertilizers was N (21.5 g - plant™') and P, 0,
(30 g + plant™'). The individual stem volume of plants fertilized with 50 g urea +250 g calcium magne-
sium phosphate fertilizer +25 g KCI for 15 months was increased by 23. 6% on average compared to the
blank control. The treatments with P ( N,P,K,, N,P,K,) had significantly more growth compared to the
P deficiency treatment (N,Py K, ). In addition, boron(B) application significantly increased the stem
volume under the same N, P and K treatment. [ Conclusion] P and B are both important for P. caribaea
var. caribaea growth after canopy closure. The proportion of N and P plays an essential role in regulating

the fertilizer response of P. caribaea var. caribaea.

Key words: Pinus caribaea var. caribaea; fertilizer response; growth performance; covariance analysis
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I HEAA Pinus caribaea J2&Fi7 AR H [X 8 2L
AR MR B, N AR FE 22 0 T F M K 4 i
£ T N 1 0 VRISl = S
Bl AR SEAR SR AN P, elliowii IR HA P. oo-
carpa G ESE BN P. tecunumanii 2538 77 A
PR RS JE AR o R R R SE X, 20
tH2g 60 A 73 3 ANAEF, 330 Ryl T L
¥y P. caribaea var. caribaea NP ESHEI AL P, car-
ibaea var. bahamensis FIUEERPLHT 0 ¥ P, car-
ibaea var. hondurensis™ . T EUIE AN RS AT
], 7 e 8 X R A R PR AR e PLURE
SIS AR R T A R
T, 8 By b vy N AR 24 A0 A% 1 B R 19 B 5 A X
BEZ o AR DRI T LA 38 X He A 4
MRAERHYSRZ IR o 145 SR W], Hi 0Tt S206T I L v
AR T AR R A . IR AE JS 5 2 4R
JE AL I K, AR v BRI, KT % B AR A 8 o 1
AEAERFB AL, DL W B0 O R0CR B A, B AL
A SN, TR B B S T LG DS AR KR R R Y
BB , 76 2 4F A it R e 58 3,6 4 SR Bk P o
FARTARAT RIS , SP S EREE AT AL 25 1) 57 43 R BE T e
FERRHE AR 20 75 5K 00 E B30 07 i A 46 S e ]
KEBI S TT AR 1E 8 ~ 20 4EA I XA WS
FA W RN o R, A SCRL 8 4R 2R il b A
TR, DEFE R B BN R I L S S5 TR
TR G T8 N A R 52 e, DT 23 A7 i 2y U A 1) i
NERLHE
1 #MRE57RE
R IR
TR, T AR A8 PRV 5 PR YOAR A 5 1L 43
Y, 554 112.13° 402k 21. 890, 4R 22.0 ~
22.6 C Ml Al EE 3 ~6 C,1 N =10 CHIH
WEh 7 880 ~8 201°C , 4E Ik £ 2 040 ~2 888
mm, H B4 1 681 ~1 949 h, HuJE V40, 3 1 R AR
e, HHERERRME, MAER A KB N IRLLE, BT L
L RIE N, EREZ T m, 0 ~30 em £
2R KE N pH 5.0, ML 12.2 g - kg™, 2%
0.4g - kg™, BH %A 48.6 mg « kg ™', AR 1.5
mg - kg HALH 14.8 mg - kg, AL 34.7
mg - kg™ AR 0. 12 mg - kg™,

TR T A] 2 2005 4EFR, LR & T 2
B LERATR ¥ A AT RL RSB R 3 m x 3 m, BN
1250 g it WEMRES (& P,O, B 38 12% ) g hk
B, J5 AN AR IE
1.2 Rt

HEAE S F 2013 4F 10 H JF &, 4 PRET S0

1.1

Bk E N (7.06 +1.17 ) m, g4k (11.00 = 2.72
em) ,AAFIN (0.038 £0.023) m’, R AFEHLIX 411
T RN, BN X JE % 52w A T, /N X N IR
P10 ~25 Bk, B0 B 4 E A g3 17 4>
FENEALFE S 1 A2 (X IR, T1 ~ T14 AR B B A
[FIFC Lk, T15 ~ T18 24 N,P,K, WA A il i o &,
A AEIE R IR 1 FoR, Hodr 2 ZKF i
BRI R B RS A KO (R R 3R L1 7K 2
K9 0.5 45,3 KR 2 K 15 £ oo R
Tt PN - T1S BN 8 g Biwh , T16 %S 15 g B4R ,
T17 Ushn 24 ¢ WPREE, T18 Ushn 8 ¢ BEY + 15 ¢ Bk
Wi +24 g BREREF +0.8 g MR B, Hrh, K&\EILERN
NEAER, i T E R A Al il . JREH w(N) h
46% 85 B W IE h w (P,05) g 12% , A AL B
w(K,0) 8 60% , P w (B) A 11% , G BR 4
w(Cu) } 25% RIRFEH w(Zn) 2y 22.7% , FHFR B
w(Mo)Hy7.76% . HATIBNEALFRES , FEAR IR K 4%
1 YU , 5B B B i A S
1.3 #HEIRER

2013 4 10 5 .\2015 4= 1 J, 43 53%k it AT Hif 5
LU N TR B AR R AT 8 A, T A A
1.3 m AR f . Ry g R AR LI S A LA T B
M B MR RO, SR R (V/m® ) FHAY
R V=fxm/4 xDBH® x h 15, Hirp 7 KR JE 2, f =
0.5 JFE%L, DBH Jy g% (em) , h B (em) M
T3 SRR R A il AR R
FHIR -GS, 7E 0 ~30 em JEE N, #RLLHIRARIR G 1
kg DA EAE S T, Bl R AR 3 A A4
o T pH RAALE [ m(AK): V(4) =2.5: 1]
JE 3 THEA LT R A R A A B IR P AL A
SR 5 0P A R B R TR 3 ) 9 A A
AR A 5 - Sl i 2R 1 R T A S AL N 0 i
PRI A 5 S SO R kR iR i 4H
BRHU L I 2 5 T 39 A% B iR ] L PR B A ke
JHEDCIE I SE 5 T ARG & R T SR B A
3 i WO VA T 5 3 A50Rl B 1ok FH #A0K
RIRLE R AN E . YA E A A2
ASHLRR, BEAAEEE 8 A EARR  SRAERE AR 173 AbiY
R, AR A% b A 3T i o A . R AR 100 C R
T 30 min,75 C ML 2 H &, L8 R WA K TH 2
J& , 3R 28 1R BB P Lk | OIE DG B TE I
EEYIRR a2 2SR, TRLHE, R
SR e I A, R TR R L
I A i

FIRGETHH A SAS (1) GLM s BAEGE 1434, b
L NIV Oyl EI TR /NN (N 7 =N Y &R 7 )
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x1 AREERLEFXTRREBFERE
Tab.1 The amounts of NPK fertilizers applied to individual plant under different top application treatments
1 e %ﬂ%%i“g%%”) A A RSt (g - Bk
RE PHEEWRIL A N P, 0; K,0

T1 NP K, 0 0 0 0.0 0 0
T2 N,P,K, 100 250 50 43.0 30 30
T3 N, P, K, 0 250 50 0.0 30 30
T4 N, P,K, 50 250 50 21.5 30 30
T5 N,P,K, 150 250 50 64.5 30 30
T6 N, Py K, 100 0 50 43.0 0 30
T7 N,P, K, 100 125 50 43.0 15 30
T8 N, P,K, 100 375 50 43.0 45 30
T9 N,P,K, 100 250 0 43.0 30 0
T10 N,P,K, 100 250 25 43.0 30 15
T11 N,P,K, 100 250 75 43.0 30 45
T12 N,P K, 100 125 25 43.0 15 15
T13 N, P,K, 50 250 25 21.5 30 15
T14 N, P, K, 50 125 50 21.5 15 30
T15 N,P,K,B 100 250 50 43.0 30 30
T16 N, P,K,Cu 100 250 50 43.0 30 30
T17 N,P,K,Zn 100 250 50 43.0 30 30
T18 N, P, K, BCuZnMo 100 250 50 43.0 30 30
FUB R, DU IEATA G AR K i s i, AT D87 — s R (H R GR B B 2 /KF-(P =0.076 6) .

JE5MHT (ANCOVA) .
2 HER5OMH

2.1 HERRAMIE X A K B R

2.1.1 zEfeegResc R X PBHYL 8 A ARy N
Febm N TAGEAE 15 A~ H G, Uh i 2550 i 4 S fn 3k 2
T, BRR B AR JEE MR 1 M 42 R AR 3l 0 LAk v 3
K MafEsg K b B K B R, AR R B
BEATU T 220307 o B AEAL BEX 3 A8 A i 2
S (P <0.000 1) o AR 2 3 Y /N — e B80S
25 R HR (NG POK ) #EATHEAR (6 3) 45 R KW, 531
(Rt A T L AT o 2 0 ke o L B AR R A R 1 K
N,P,K, 5 N,P, K, IR G i 7 =R S W
N, P,K, HXTHRK 50.5% o N, P, K, XJ#k & 3 K A7

N, P, K, X i 42 38 4 00 A i 35 e AR R, 3K o b xt
FEK 21.7% o b R R I 2% A B 8 1) Ak 34 5h
N,P,K, 5 N,P,K, , 3 & 43 5l Lk X BEK 23.6% 5
20.9% , WU, EAR E,m(N):m(P,0,) =21.5:30
MRS FC L T AE i 8 AR A i L s A o A B}
ST A AC L D R B B RISOR , Hod N, PO K, ik
B AL 3™ AU TR R S M AR B A U 8 A B
Bt A AL R AR . B EL L m(N) = m
(P,05) =43:30 () 8 ML (f24G m(N): m(P,05)
=21.5: 15) Xl b A A K 2 JC B B AR U 5
H24 m(N):m(P,05): m(K,0) =43:30: 30 B}, jii it
Ab PRI L AR R A R ROR AR 5 A B 3
BN, T RE S TR R S LR A 06, AR i
IV ik %I R L L o

F2 HEIEX SN EREUH M =S

Tab.2 Analysis of covariance of effect of fertilization on Pinus caribaea var. caribaea growth

. i MK i B

sy F ¥y ¥ sy ¥
RNIEAEK 1 54 388.823 90 32.81° 64.696 66 308.17° 0.052 45 1632.40"
X4 3 105 229.774 20  63.47" 0.516 81 2.46 0.000 32 9.95"
AbFR 17 3875.912 70 2.34"7 0.628 66 2.99° 0.000 11 3.48"
PRz 799 1 786.236 00 0.209 94 0.000 03

1) e fesT g AR AR AN E ZITH A 254, L P SRR AERITHR S AT 2, MBI R AT MEA T
T MBI RUEIET ERMBRANEE, * ATEREFRRAFZEFARF(P<0.05),
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£3 MYLEREKERRBELE THERR
Tab.3 Pinus caribaea var. caribaea growth under different

fertilization treatments

s PRERL R P RO
2157 ‘

Jisk (em - ™) (em - 71 (m® - BT
Tl NoPo K, 62.32cd 1.025cde  0.012cde
T2 N,P,K, 58.22d 0.778f 0.0091g
T3 NoP,K, 71.35bed  1.006cde  0.012abcede
T4 N, P,K, 93.81a 1.082abcde 0.014ab
TS N,P,K, 67.96bcd 1.173abe  0.013abed
T6 N,P,K, 40. 15¢ 0.854ef 0.009¢
T7 N,P K, 69.81bed 1.054abcde 0.012abcede
T8 N,P,K, 70.65bed  1.139abed  0.013abce
T9 N,P,K, 60. 10d 1.066abcde 0.012cde
Ti0 N,P,K| 61.87cd 1.019cde  0.012cde
Ti1 N,P,K, 71.71bed  1.137abed  0.013abed
T12 N,P/K, 80. 62ab 1.012cde  0.013abc
Ti3 N,P,K| 78.74abc  1.248a 0.015a
T4 N,P/K, 67.89bcd  0.838f 0.011def
Ti5 N,P,K,B 66.07bcd  0.963def  0.012bcde
Ti6 N,P,K,Cu 60.29cd  0.948ef 0.011efg
T17 N,P,K,Zn 53.26de  0.936ef 0.011defg
Ti18 N,P,K,BCuZnMo 65.37bcd 0.939ef 0.012abcde

1) & eyt A o = F ¥ (LSMEAN) | B 5] 548 5 LA
—AMANEFEH ATERRRARALARN £2F R F
(P>0.05),

2.1.2 ¥ ERFELETFERGLE R
BTy LA XA [F] 57 43 1 e SR R, 8 H At T 2R [
FEREIL T, R — 0 R T A K A 52

PR it PR A B0 R (P05 =30 g - 47,
K,0=30 g - ¥k '), Lbde 4 A~ EOKF X g tuis A4
Ksgm (B 1) G5 RRH iAo 21,5 g - fR
AR R A, 3G DR UK U TE RS R
2 m(N):m(P,05): m(K,0) =43:30: 30 i, iz 5
A RREGC b H At b 3R S48 25 R AIG, T i — 2P 4R
FUHIR (N =64.5 ¢ - ¥ ') 5, MR S MBI K S
RN =0 F 21,5 g - Bk~ AL, AT 0L X R4
RORIF AR it A5 R Y, 2 — 2 L 9] 7 RO
Z RSO SR HA T 2 7 A T . Ji4h, 24 PO,
TR A 15 g - ¥k, KO Jiti &R 30 g - Bk,
P4 T14(N, P K, ) 5 TT(N,P K, ) A K (52 3),
PR S ARG AR, AR AR K NP K, > NP K,
(P<0.05),7]fE5 T14 4 m(N):m(P,05) =43:30
A E AT

1200 A
~ 1000 |

HR/ (o k
2
(=3

M

b

Mt/ (cm-A% ")
g
2

43.0
N /(e h% )

Pl 4 A4 B il P05 =30 g - Bk, il K0 =30 g - bR
Ty foe N TSR E(LSMEAN) B HUARHEDR , [l — AR AN R 42k 2
BN —DHRNG F8E 3, 2m 2R AS R A B ] 25 55 A Wl 2%
(P>0.05),

B 1 FERMHEAEX MR A THBERERKZ I
Fig.1 The effects of N application amounts on the growth

of individual Pinus caribaea var. caribaea plant

FEG A AR R R N (N =43 g« Bk,
K,0=30 g - # "), L& 4 WK F S i oA =
Krygm(E2) . #he B M3 AR R —
I (P05 =15 g - #k 71 P05 =45 g - k1) [
TCHEAL (N, PK, ) A4 K B 3 1 K, R 5 5%
XN e s 2R K SR KA AR . I
m(N):m(P,05): m(K,0) =43:30: 30 [l fc lb &
PURRIR IR BOR | 5 TOR A B — 3, vT AT L
FEAERFEPUE I TTRER A ARk s A 2 ]

TER W FA A R A S L (N =43 g - #&77,
P,05=30 g - ¥k '), L3R 4 AKX gy Lo i A=
K (18 3) o S5 HRRW], BB S0 i Lbas AT
MRERRAE K TC BAR HEACR . T m(N):m(P,05):
m(K,0) =43:30:30 {147t AL AT Lt 7€ BURRIR 19 30 il 52

R oA SR RIS RAR T Jo B -5 HAB R AL B
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80.0 A

i e B/ (em-HK )

Raiz B4 B/ (cm k)

gl e

0 1 45

P,

O w»n

it B/ (g 4K

Pl e 4 A4 N =43 g - #k 1L E K,0 =30 g - Bk B
(RN e/ — e 35 80 (LSMEAN) e HAR 3% , [l — PR AN [7) Ak B
IE—AARRNG TR SRR MRS R AL B (R] 225 R
(P>0.05),
2 [ P,0; i FEXT N L #A A TR B MR & KB 500
Fig.2 The effects of P,O, application amounts on the growth

of individual Pinus caribaea var. caribaea plant

PG Bt P AR R (N =43 g - k7',
P,05=30 g - Bk ' ,K,0=30 g - ¥k "), LLARTR NG |
i BE AR+ B+ B BRI A R AR Y
(B 4) o B8R B, R 00T, o AR
ST E TS IO NG LN IR e 8 TN 0
PRGN 22. 2% R B VER + W) + AR + B + AH I
PO W AT FRIE N 33.3% ., U Ah, AW LVAD +
B0 BE BE + B0 +  + BE A L R
AL PR i ARt A BT G I, {ELR R B R 2K F-
AU, LR ST R, BT E AR AR A 5 AR KA
HEEH],

2.2 HERBAMEXTFHTREMR I

YEHC T1 T2 T3 . T4 ' T6 \T7 T8 . T15 8 /™ Aib ¥ i3
PR SR 00 8 o T ARAE SRR A IS 18 37 53 20
PRI, TC 3 it N Ah B 5 5 | R 5 4 i 22 Ak
EE E, 52 AR IRAHLL, 7 RS AL BR fE B %
MBSO o T AR SRR B, Bt
A [F] I, T8 (N,PSK, ) 2H /Y B v J32 2 25 & T T6
(N, P K,) FTT (N, P K, ) d (% 4) .
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FhE B/ (cm k)
2

g1/ (cme k™)

< 0.010f
T ooogf
= 0.006}
T 0.004f
0.002f
0.000

s

a
§;
§;
15 45
KO i 2/(2 4%

Pl 4 A4 FEAR il N =43 ¢ - Bk 1L P,05 =30 g - Bk R
B by foe/ N RSB (LSMEAN) e HbRuEDR , IRl — AR AN R 4 BAT B
A — ARG F-BEF R MR 6] AL B ) 22 7 AN 3 (P >
0.05),
B3 AR K,OERAEX MR AT BARERKNH T
Fig.3 The effects of K,O application amounts on the growth
of individual Pinus caribaea var. caribaea plant

80.0
70.0F
60.0F T
50.0F
40.04
30.0¢
20.0F
10.0F
0
120
100}
0.80F T
0.60F
0.40f
0.20f
0
0.014r
3= 0012
% 0010} T
il
= 0.006}
&= 0.004f
= 0.002}
0

a

M/ em- Ak )

izt (em )

)

NPKB NPKCu NPKZn NPKBCuZnMo
b2
Bl s KB il N =43 g - k', P,O5 =30 g - Bk
K,0=30 g« ¥k~ o BB R /N Z e 348 (LSMEAN ) J b i
15, [ — MR b FEAY - AT — M NS TR, R iR
] Ab B A 22 SR B2 (P >0.05)
B4 FmAEMETEXTINEN b A Tk B £ K 100

Fig.4 The effects of different micronutrients on the growth

of individual Pinus caribaea var. caribaea plant
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Tab.4 The foliar nutrient concentrations of Pinus caribaea var. caribaea under eight fertilization treatments
. w/(g-kg™") w (B)/

Ml A

J R N p K Ca (mg - kg™")
T1 Ny Py K, 9.60 +£0.37ab 0.56 £0.02ab 2.75 £0. 14a 1.11 £0. 14a 8.94 +0.69a
T2 N,P,K, 9.96 +0.36ab 0.56 £0.02a 3.00 +0. 14a 1.22 £0. 14a 9.26 +0. 66a
T3 N, P, K, 9.72 £0.37ab 0.57 £0.02a 2.82 +0. 14a 1.35+£0. 14a 9.60 +0.69a
T4 N,P,K, 9.56 £0.45ab 0.56 £0.02a 3.11 £0.17a 1.30 £0.17a 9.11 £0.83a
T6 N,P, K, 10.30 £0.37a 0.52 £0.02b 2.71 £0. 14a 1.29 £0. 14a 9.97 +0.69a
T7 N,P, K, 9.18 £0.42b 0.50 £0.02b 2.73 £0.16a 1.04 £0. 16a 8.25+0.77a
T8 N,P,K, 9.62 +0.42ab 0.59 £0.02a 3.01 +£0. 16a 1.04 £0. 16a 8.81 +£0.77a
T15 N,P,K,B 10.03 £0.42ab 0.56 +0.02ab 2.76 £0. 16a 1.29 +0. 16a 10.31 £0.77a
1) &P a9 4ih o =3 2 (LSMEAN) , B 7 & 48 )6 LA — MR N B T8 % , R AR AR 23 R 2% (P>0.05)

3 WSS

ABFFER BRI A T TR A HAE, i
7 EU A AR 55 B3l B X, AV 0 R SR T LA
A AR SR B B FAs AT
MREA RAFIAE KRR, 8 AR &3k 7. 06 m,
E MR 11 em, XFHCARES 2 Rk A A
SEARE RIS ARG A B IR A T BRI
Z), AHLITR R K-, 2 B IZR Rl B AT 55 1) T
FETRRE . 8 ARAR AR AR AT BRI 5 1 5% 2 SR
TR Y T, A FI bt I AT 2% B A i IR, AL
W M EEA A (N =215 g - #7', P,0, =30
g Bk K0 =15 g - BT N ROB U B HoW IR K
23.5% ,BARKERAERTIE 0. 003 m* , BOYSCRL 35 ol W

FL45 17 Pt AR AL PR 525 P BE A A K o, R
AH A B SRR B A SR TR IR A
XA AR SR R RN . 17 LA AL
i RIER K m(N): m(P,0,) =21.5:30 4145,
2 AN ER AR AR SO AR B AR RCR . WY
B ALH (T ) X M1 S A RIS A S 2 Bl i 2
B ALFE (T3 T9) W TG B2 W0, 280 8 4R i L
P A KX 14 ST B . NP Dt R B e 22 0 H
m(N):m(P,05) =43: 30204 , K5 4m(N):
m(P,05):m(K,0) =43:30: 30 (T2 ) B ¢ 7K (1 410
RO, X SR A R B B B AH [ L
FENE b AR 2 26 IR BRI S50 A — 52 AR (B2
Abo MO AEMZE | E AR TR A SR B g
PRE-SE R B A C H AR (H S BE 7= A2 IERL, 40 S H:
Az BOARG T AS Jita A %o B, 26 W T 40 L A PR
FURGAE 9 B 20 A AR S5 A0 1 i AR AF 5 v 48
FUBE U B () B T BB AR A — A R, (R X
A TS 20 W 0 ) R 2 B R PR IRl A D, 3 T

A R P DU AR B RS AR o ARG 1 R
R IR R AT EHRSOR R, 25 R 3 R AR
I, FTRERE ] T IR R iz B 1, T I B o I ) T 8
VAT Bl e I, R R IR RS
BAEAE B0 I8 BT e 51 & 19 7T R 55 HTRCR 7T BB A [
m(N):m(P,05): m(K,0) =43:30:30 Fit [tk T4 7]
RE R T LA i 5 1 A0 o5 L, i) 1 e 26 H A
Hhi EOR TT R B IRIBOR T, 3k Ry Tk — 2P kAT
BLERPE RIS

HA A A BRI 58 22 46 vh TERR s i | KAR
PASESE R R 7 R b, 5 AR e AR 1l 30 vk 1) T 52 45 2R
P BT, T AT A P S I B8, A b S I L
AL B L TR AT T R A I
N AR5 45 500 2 0], BE AT 5 36 JE i >R T 86
AR S AR A G, T L B L U TS B A A
FEM BT ARl ) 8 AE AR 2 57 AR P RS IR K
AR AE 5 PG 0 LA N CARBI T T Il FE A Y
NERLSE , 245 5 R B, A PAD i o 8y B S 1 A R B
A A8 S 0, 3 SRR Ak v 1S A R R, BN
AR T AR HERCR

X Hor 8 S A B BT 3R 3 AT RAE 3T, 2
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