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Abstract: To investigate the effects of trunk girdling on Cunninghamia lanceolata semi-natural forests in Hainan Tropical
Rainforest National Park after 16 months, and to explore techniques for ecological restoration through the rapid

transformation of planted forests into natural forests , representative 32-year-old Cunninghamia lanceolata semi-natural forests
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were selected as experimental stands within the general control area of the park. The trees in the experimental stands
(‘excluding control plots) were subjected to girdling. The species composition and diversity characteristics were analyzed
using major dendrometric factors, importance values, and diversity indices. The results revealed that 90% of the
Cunninghamia lanceolata trees across the three semi-natural forests perished and transformed into snags 16 months after
trunk girdling. The dominant living trees in both the arbor and shrub layers post-girdling primarily consisted of naturally
regenerated native species that were present in the pre-girdling semi-natural forests. The arbor layer exhibited an ingrowth of
128,220, and 85 trees per hectare,respectively ,while the shrub layer showed an ingrowth of 416,115,and 115 shrubs per
hectare , correspondingly. Trunk girdling did not cause damage or mortality to the natural trees in the arbor layer and only
minimally affected those in the shrub layer. Arbor layer species richness was recorded as 82,77, and 56, with Shannon-
Wiener indices of 5.68,5.27 ;and 5.07, respectively. The importance value of Cunninghamia lanceolata trees decreased to
less than 10% ,with the evergreen arbor species among naturally regenerated native trees contributing 69.0% ,67.9% , and
68.3% of the importance value. In the shrub layer, species richness counts were 169,112 and 99, accompanied by Shannon-
Wiener indices were 4.84,5.36,and 5.63 ,respectively. Meanwhile, evergreen arbor species constituted 42.0% ,54.8% , and
62.8% of the importance value. Following 16 months of trunk girdling, the Cunninghamia lanceolata semi-natural forests
successfully transitioned into natural forests of the zonal vegetation type, characterized by extremely rich species diversity and
the presence of a considerable number of rare or high-value tree species. This serves as a typical case study for the
transformation of Hainan tropical rainforest plantations into natural forests. Trunk girdling is one of the crucial ecological
restoration techniques enabling the rapid transformation of qualified planted forests into natural forests in Hainan’s tropical

rainforest national parks.

Key Words:; trunk girdling; Cunninghamia lanceolata semi-natural forest ;the transformation of planted forests into natural

forests ; species composition and diversity ; ecological restoration techniques
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Table 1 Main inventory factors before and after trunk girdling of Cunninghamia lanceolata semi-natural forests

BT ERT Before trunk girdling WG After trunk girdling

R B JE  TC T AE  SE €7 O
Plot No. Layer of frees Densiy/ Average Average volume/ Density/ Average Average volume/
(Fk/hm?) DBH/cm height/m (m/hn?) (#k/hm?) DBH/cm height/m (/)

1 AR ANTAHMA 2028 12.7 12.1 164.0 68 17.5 13.5 115

FIRMA 1636 9.8 11.6 69.6 1664 10.1 11.8 76.6

BN 3664 115 119 233.6 1732 10.5 12.0 88.2

AR RIRMA 9620 2.4 4.4 - 9752 22 4.5 -

2 PN JNEW VN 1890 12.4 12.2 147.8 15 17.4 13.6 2.5

RIMA 1895 8.6 10.4 56.8 1975 8.8 10.5 62.1

E0N 3785 10.7 11.6 204.7 1990 8.9 10.6 64.6

EAR  RBMA 7260 2.6 48 - 7210 2.6 49 -

3 FiNA NTHRA 1885 11.7 11.8 128.4 65 14.1 12.7 7.8

FIRAA 1100 8.3 9.8 29.1 1170 8.5 9.9 33.3

EVIN 2985 10.6 11.3 157.6 1235 9.0 10.4 41.1

EAR  RSMA 4225 2.5 4.8 - 4135 2.6 49 -

IR 5 AR ER A BERIAE 0.9 DL B TR AR JZ MRS 25 B8 (16 SR BRECE ) 43 31120 1732 #%/hm? (1990 #E/
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2.6 cm 4.9 m  VEARJZIE AR TR R % BUTTAZ AR R IR A (8 AR MO 2 B, L PR 1 BRI AS IS 1) R 4R
PRAKRECE 23 51~ 9336 Fk/hm® 7095 #%/hm> F1 4020 ¥k/hm?, 5 B 303 )5 3 A 2 B LIAR K 8 95.7% |
98.4%F1 97.2% , i FEARAMRBCS E /391K 416 F/hm® (115 #&/hm> F1 115 B/hm? | 5T 335 0K 2 i fy
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WA FP P B ZEHEAERT 5 A209, 1 SRR 3 R BEAT T8 e K3k 2% (Polyspora hainanensis) AAaf , FA A FI
FA TR T ( Nephelium topengii) 55 2 “SHEH 5 A FUBIM 2% BLL S 874 ( Toxicodendron succedaneum) . {01 %
% (Artocarpus styracifolius ) FI75FE 5 ( Michelia balansae) 33 ‘S FEMAT B R HINAK Aff (G BLAE  HBIH
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K2 BRERARFTAER TR TR EEHMHNERE

Table 2 Important values of tree species before and after trunk girdling in the arbor layer of Cunninghamia lanceolata semi-natural

FEHb = K i BT IRFIRT Before trunk girdling T3 )5 Before trunk girdling
Plot no. Order Species R,/% Ry,/% Ry/% 1,/% R/% R,/% R./% 1,/%
1 1 KA Cunninghamia lanceolata 55.3 67.3 20.8 47.8 3.9 10.9 3.9 6.2
2 #AT Engelhardia roxburghiana 2.7 4.2 3.9 3.6 5.8 11.0 5.0 7.3

3 TG AA Adinandra hainanensis 2.0 0.8 3.7 2.2 4.8 3.2 4.7 4.3

4 B REH Evodia glabrifolia 1.6 1.6 3.2 2.1 3.7 3.9 4.2 3.9

5 W F 1T F Garcinia oblongifolia 2.2 0.8 3.2 2.1 4.4 2.2 3.9 3.5

6 B Eurya ciliata 2.0 0.8 3.2 2.0 4.6 2.1 4.2 3.6

7 AR Alniphyllum fortunei 1.5 1.4 3.0 2.0 3.5 3.6 3.9 3.6

8 Wil Acronychia pedunculata 2.0 1.0 2.7 1.9 4.2 2.6 3.6 3.5

9 11531 Sapium discolor 1.2 1.6 2.1 1.6 2.5 3.6 2.5 2.9

10 EFE Melastoma sanguineum 1.3 0.3 2.7 1.5 2.1 0.7 2.5 1.8

11 BEMA Eriobotrya deflexa 1.2 0.6 2.3 1.4 3.2 1.7 3.3 2.7

12 J55 28 Heptapleurum heptaphyllum 1.0 0.8 2.1 1.3 1.8 2.1 2.2 2.0

oAb AR Fofp 26.0 18.8 47.1 30.7  55.4 523 56.1 54.6

At 100.0  100.0  100.0  100.0 100.0  100.0 100.0  100.0

2 1 KA Cunninghamia lanceolata 49.9 67.4 22.0  46.4 0.8 2.9 1.0 1.6
2 AR Symplocos poilanei 5.4 1.9 6.5 4.6 10.8 5.7 8.6 8.3

3 BHF Glochidion puberum 3.6 1.4 5.4 3.5 8.3 4.9 7.9 7.0

4 FGH 28 Heptapleurum heptaphyllum 2.1 2.4 4.3 2.9 4.3 7.4 5.6 5.8

5 Fe5E AN Symplocos lucida 3.2 1.8 3.8 2.9 6.0 5.2 4.6 5.3

6 Lk BLLH. rmosia howii 2.1 2.3 4.1 2.8 3.8 6.2 4.6 4.9

7 HEiIR Gironniera subaequalis 2.6 1.7 4.1 2.8 5.5 5.1 5.3 5.3

8 RIETERE Syzygium jienfunicum 3.3 1.2 3.3 2.6 6.3 3.2 43 4.6

9 IKER Wendlandia wvariifolia 2.4 1.0 3.5 2.3 4.8 2.7 4.3 3.9

10 LM Acronychia pedunculata 2.0 1.4 3.3 2.2 3.8 3.9 4.0 3.9

11 W EG 1A F Garcinia oblongifolia 2.2 0.9 3.3 2.1 4.3 2.7 4.0 3.6

12 WEE-IR Archidendron clypearia 0.8 1.2 1.6 1.2 1.5 3.6 2.0 2.4

FAb R Fp 20.3 15.6 35.0 23.6  39.9 46.5 439 43.5

it 100.0  100.0  100.0  100.0 100.0  100.0 100.0  100.0

3 1 AR Cunninghamia lanceolata 63.1 77.5 30.5 57.0 5.3 14.8 5.9 8.7
2 ARfaf Schima superba 3.2 2.6 6.2 4.0 8.1 9.8 7.9 8.6

3 FHIAR Pentaphylax euryoides 4.0 3.0 4.6 3.9 9.7 11.0 5.9 8.9

4 MBI Symplocos poilanei 2.8 1.5 5.0 3.1 7.3 5.8 6.4 6.5

5 KWL Adina pilulifera 2.7 1.0 4.6 2.8 6.5 3.7 5.9 5.4

6 FBiR Gironniera subaequalis 2.3 1.3 4.6 2.8 5.3 4.3 5.9 5.2

7 G BLLT rmosia howii 2.0 1.4 4.2 2.5 5.3 5.1 5.9 5.4

8 BT Glochidion puberum 1.3 0.6 2.7 1.6 3.6 2.6 3.9 3.4

9 K83 LE Heprapleurum heptaphyllum 1.0 0.6 2.3 1.3 2.4 2.3 3.0 2.6

10 WY& Toxicodendron succedaneum 1.0 0.5 2.3 1.3 2.4 1.8 3.0 2.4

11 IKERI Wendlandia wvariifolia 1.2 0.6 1.9 1.2 2.8 2.1 2.5 2.5

12 WFFIHA T Nephelium topengii 1.0 0.7 1.9 1.2 2.8 2.8 3.0 2.9

Ho A Fif 14.2 8.7 29.0 173 385 33.8  40.9 37.7

Hit 100.0  100.0  100.0  100.0 100.0  100.0 100.0  100.0

R, AHXTZJE Relative abundance iRy ARG HYE Relative dominance ; R, AHXTHIE Relative frequency; 1, LAY Important value
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T 55 B 110 J& .49 F} 88 J& F1 43 Bl 72 J& ; Shannon-Wiener 55053514 4.84 4.64 F15.36 , 3451 BE 435114 0.65 |
0.66 F10.79, EAMEHE /39128 0.15.0.16 F10.05, FZAN R IR ARIE A JZ 446 T 131 5 FIAR 1 201 )5 40 Fh i)
FEEWNZE 3 PR,

R3I EARERANERERFRIFAMN TR EEHAHNEEE

Table 3 Important values of tree species before and after trunk girdling in the shrub layer of Cunninghamia lanceolata semi-natural forests

REHL = Fe W Fh BT HRRIRT Before trunk girdling BT J5 Before trunk girdling
Plot no. Order Species R,/% Ry,/% Rp/% 1,/% R/% Ryp/% R/% 1,/%
1 1 LA Psychotria rubra 39.0  40.1 8.8 29.3 37.3 38.7 8.5 28.2
2 B MM Lasianthus lei 3.3 2.6 4.0 33 3.4 2.7 3.9 3.3

3 R T AE Ervatamia hainanensis Tsiang 4.0 1.2 4.4 3.2 3.9 0.7 4.2 2.9

4 W F M Adinandra hainanensis 2.7 2.7 3.9 3.1 2.4 2.5 3.4 2.8

5 BT Glochidion puberum 2.6 2.5 4.1 3.1 2.5 2.0 3.8 2.8

6 BIEHAL Eriobotrya deflexa 2.7 2.4 2.0 2.4 2.5 2.3 1.9 2.2

7 K& Micromelum falcatum 2.5 1.0 3.4 2.3 2.9 1.1 3.7 2.5

8 B FE4HE Fortunella bawangica 2.3 2.5 2.1 2.3 2.3 2.5 2.1 2.3

9 ZHETF Melicope pteleifolia 1.8 1.7 2.9 2.1 1.5 1.4 2.4 1.8

10 KEAE Adina pilulifera 1.6 1.4 2.5 1.8 1.6 1.7 2.3 1.8

11 ¥R Cunninghamia lanceolata 1.1 2.3 2.0 1.8 1.1 2.7 1.9 1.9

12 W Engelhardia roxburghiana 1.5 1.4 2.4 1.8 1.5 1.3 2.4 1.7

Ho AR Fif 35.0 38.1 573 43.5 37.1 40.6  59.5 45.7

it 100.0  100.0 100.0  100.0  100.0  100.0 100.0  100.0

2 1 LA Psychotria rubra 16.7 11.2 5.7 11.2 16.6 11.2 5.7 11.2
2 MAE LA Symplocos poilanei 8.1 8.9 6.0 7.6 8.0 8.8 6.1 7.6

3 BT Glochidion puberum 7.3 7.2 6.3 6.9 6.9 6.5 5.9 6.4

4 RIETERE Syzygium jienfunicum 5.2 5.5 4.0 4.9 5.3 5.5 3.8 4.9

5 A Cunninghamia lanceolata 2.9 7.0 3.4 4.4 3.1 7.2 3.5 4.6

6 IKER Wendlandia wvariifolia 3.3 3.3 3.6 34 3.1 2.9 3.4 3.1

7 5fili Diospyros cathayensis 2.6 3.1 2.6 2.8 2.5 3.0 2.6 2.7

8 BT Breynia fruticosa 2.7 2.1 3.3 2.7 2.8 2.3 3.4 2.8

9 R LAY T Garcinia oblongifolia 1.9 2.7 2.3 2.3 2.0 2.8 2.4 2.4

10 HITMA Acronychia pedunculata 2.1 2.6 2.2 23 2.1 2.7 2.2 2.3

11 ¥ [ Micromelum falcatum 1.8 2.2 2.5 2.1 1.8 2.3 2.4 2.2

12 WY R Xanthophyllum hainanense 2.3 2.0 1.9 2.1 2.4 2.0 1.9 2.1

Ho AR Fif 43.1 2.3 564 472 435 427 567 47.6

it 100.0  100.0 100.0  100.0  100.0  100.0 100.0  100.0

3 1 IKERR Wendlandia wvariifolia 8.5 10.4 4.6 7.9 8.2 10.8 4.8 7.9
2 iT§ 9% Micromelum falcatum 5.0 7.5 4.1 5.5 5.1 8.0 4.0 5.7

3 HFEEM M Adinandra hainanensis 5.6 5.2 5.4 5.4 5.6 5.4 5.1 5.4

4 FAFE Ficus vasculosa 5.1 4.8 4.6 4.8 4.8 4.9 4.6 4.8

5 JLy Psychotria rubra 5.0 3.5 3.1 3.9 5.0 3.6 2.9 3.8

6 KK Cunninghamia lanceolata 2.4 6.5 2.6 3.8 2.4 6.0 2.8 3.7

7 % ELY rmosia howii 3.3 4.0 2.6 3.3 3.3 3.8 2.6 3.2

8 INAELL. Symplocos poilanei 3.4 2.7 3.3 3.2 3.6 2.7 3.7 3.3

9 1M T Eurya ciliata 2.7 3.0 3.5 3.1 2.8 3.0 3.5 3.1

10 KM K Lasianthus lancifolius 3.8 2.7 2.4 3.0 3.7 2.9 2.4 3.0

11 HHE Ficus hirta 3.1 1.4 4.1 2.8 3.3 1.5 4.2 3.0

12 HL22 A Gomphandra tetrandra 4.1 2.2 1.8 2.7 4.0 2.1 1.8 2.6

HoAtl ] Ao 480 462 579 50.7 48.2 453 576 50.4

At 100.0  100.0  100.0  100.0  100.0  100.0  100.0 100.0

R, :#H%F Z E Relative abundance; R, : XL Relative dominance; R : fXT 47 Relative frequency;/, : FEZ{E Important value
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B ERRIET G AZAE RIAMHEAZ T & 1 IR T2 TP 2 B AR AR AN K AT 383 5 1 SR
BRI IR T TR RIAT B RIRMA . BR 1 S EEH LTS ( Psychotria rubra ) R HEBFh, HATEE b 1y
TCH BARFER R, 1 SRS EEERT 5% ;2 SHMEEERT 5%FH LT MELIME RT3 5
FEHL B EAH KT 5% F /KEBW ( Wendlandia wariifolia) | 111 %5 J ( Micromelum falcatum) 16 76 ¥ #i ( Adinandra
hainanensis) , % T AFPRIRTHMA A, B LIS B, F S RPE TR 54 150 A1 19 Ff 92 F1 20 Fh
DI B 82 17 b, i b o 1) T L AE AR B85 EL 059110 88.5% 11 90.9% 84.2% Fl1 84.8% .85.5% 1 86.2% ; K
SRETH S B0 X3 T AR FIFEARS N T AR AR B304 119 F151 Fh 83 F129 Rl K 74 F1 25 F, Fe K
T e 1 T AR RIS L4390y 48.8% 1 40.5% 62.4% 1 56.2% 71.7%F 68.7% , T AR DL G 7R A
B bk T, HE AR K 2 A MR Y 42.0% 1 35.4% ,54.8% Fi1 49.8% 62.8% FI 60.2% ; FE AR F
o R TE RN I RE AR TGN 46.5%F 4.7% 29.4%F1 8.2% 22.7%H 5.6% ,RAMER &5 HEAZ Ay
MAAY 55.5%F1 3.9% 35.0% F1 8.8% .26.0% M 5.3% , FIR & LMl s PEAE R A1 251048 60 Fh .53 A
36 i, B EAE ST AN 60.4% \57.1%F1 57.0% KA 5 HEA JZ BT A MRORIRELIY 63.7% \55.3%F1 58.5%

BT R 5 HEARZ T A R A Bt al m M (E R AR B B 43 514 588 BE/hm® (448 BE/hm® Fil 640 £k/
hm? | HEARZ A MAN 6.0% .6.4%F1 15.5% , EEAEA T3 510 7.3% . 7.0%F1 15.9% 5 2 5t % = M (E A
I EEHEAERT 5 A, 1 SRR B R B AC TR KSR A4S M R AR T ( Gardenia hainanensis) 5 K ( Psydrax
dicocca) M BIR A 2 SHEHLM B S BLLS B G FAEF A FURST ;3 SR % B2 B
e A HANA R R AR

4 He

4.1 T IR ARARE FE SR 15 1

MR IR 5, A8 T 350 A0 75 57240 o 1) MR 01 i 3 1 v DT, A R TG 12 0 BB 408 A Al 7K Ak 5 ) SCHE R R
TEH A KAV CIEHE 3 MROR IR ARG E > A BFSE I B B8 B2 00 A S A /K A% 5 3l 1t BELBKG £
SR 5K AT S B0 ALE I (—4E ) BT WFFT B A AR ] L B0 S Aty 56 5 22 A i 1] b
AN, WERIMAE A (Alnus glutinosa) B T3] 6 4EJ5 A MRATEIE | 1 Z JEHS ( Pinus resinosa ) AL 7%
W (Larix laricing ) RARZA T IR S REAETE 1—2 4E0Y 0 R P EAN THAR TR 16 ©~H G
90% LA _EMARIIAHFE , B A IR PR R E B A&, AR 58 A FEMAR I 43 A B3 R B PROR 3 156 B[R] 45
S AT ER R MR I 12 A IR A S8 T 7 i ALK | 1X 55 Kane %51 ZEBF 5 A BERA B 83410 A9 45 S & —
B, SR BRI ARAA SRR 21 2 N R E A VE IO SE A MORAY TR FIREFE I [R5 5 W Fh A B 4
VAT O 30 32 7 i 5 PF BRI RIAR B A5 0 ARAIF 9 45 S WA S b AL B Sy 101 2R M A2 AR R
SR FE XM T RS ARMORTE 1. 1m AESEF T4 383, 28 KR 5342 AR W] 78 B[] AR BE , SR T HA
SEH R A R XA AR TR R A AR FERCR AT i it — 2P 9T
4.2 T IRFNEARS FAR TR 5

BT IR 5 AR 2B WA B , FEAR H R T BOE BT 5| SR i 5 A4 bR 2 B A TR ek
FT BAPE £ AT AR S TR, ASBFR R PR RIRS FEAROAR 1 5 2O B S5 1 R SRR B RIRAK, 5
H I B N TR B A 2 R SRR AR L7 B IR R it 20 A i 8 ) EL AR AR, o 2 Kk e i
A S LR RIR IR T4/ bR 2 — A MRORJEES, B T3R5 AR TS BB — R4l [ AR AU AR
o SO, AR S SR RN P A & ARl bR B4 A e 2L T S e e 2SR A R A B
T LA AR TR Ty 2 U 0 R ARAR LA B s A= B b oy 32 v PR R B 2 AR R KA 380 by P A 28
AU ] TG PRt 7R R AR AR A oy s BRI R AR 19 SR DR b B A 2 55 DX B, AT R PR 1 303 7 Uty
FEN THAMRAAEHM T TARTH . AW T2 AR N TR T3R5, Al FE AR DUAS 37 AR CRUR BT ER A J5 =X
ST AERE RS W KIRMTTAZ )2 X SR A AR AR B T A 38 b 7 i 2R 4R 100 R i AR KR B A R
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sl RIIEF A B R R B AR B W Bb A 5 R T AMIR IR VA R S D e e R A B,
(FL 7541 05 4 R oS A ) 2 — S R OREE PR, B (A 080 0 B SR AR W, 47 i —
BFE.

4.3 T IRE MR A K 1 R R

SR tE— 2T IR 5 AR R b A AR 3 2B A R RS i FORBCR: X b AR ST R E 3 A AR R AR
R — B A A AR MRAE s (RT3 o 303 16 A H N, &84 434, A T 383 (0 42
A2 TIRMTTEAZ T W72 2 K2 50 0.46 em \0.34 em F10.64 cm , B K T-%F BEEEHL TR A 2 W42 - 2 4= K
1#(0.40 cm ,0.32 em F10.53 em) ; A BT IRFIRIAZ AP TSR MFEAR)Z I B2 A 5530010 0.10 ¢m ,0.05 cm
F10.06 cm, 5%} MR A2 P2 A8 A KA 22 R K (0.10 ¢m ,0.05 cm A1 0.08 cm) , MIEA)ZHEF A
Bt BB BT IR HE RORBRECB By 416 BR/hm? (115 #R/hm?>Fl 115 #&/hm? | Xf BEEEHEIE A 2 HE AR BEEL
R 408 BR/hm® 124 #/hm® F1 95 ¥k/hm® , 78 IR R A FE 5 6 BRI AR 255K T DS e 25 Bt 1] £ 34
TR R N TAZARETAICSG | 2T IR A2 AR R SR AMAE B A2 73 A 4K B FUB s R B0 o
KR,
4.4 TR P IR B R Bl TP N MR 7 R SRR 7R

AT G50 UE B AE S AR B A Tl Y, AAZ AR N TR R 461 3 3 A T B 3 72 e Bsf ) P ] A SIZ B N TR
REGRI R RIRMR . H A 255 R A TN AR A SRV R T ARG ST, 4t T St 1 SRk & A EE B A
PSS IFI ARAUKEE B SRR — A0 A AR R AR e B AR AR H AR AV e S T AR
FONE G B SR N TAOR A F R T A 30k B2 Rk, (FR A 75 S %) s T o 2 fof S S o 1) 4
BRI, PRI, 7 AT R 58 2 el P, R LA DR TR A5 (R 9 N TR R AT B N TAKT & A Fp R SR
TR AR 3 25, 30k SR T B S B AR TE it K N TPk e 8 Ay b A P A e 2 7R ) R SRR

5 #ig

BT BRI it 2 — b e 8 HAE SRR, 3 BRI AZ AR N THAARR T 2130 16 4~ H J5 90% LA
AR N TARAKRIGHEIE  AEFERIARA LIS SE A 7 2 ST AR A 5 B RIAMT R AR R B2 s IR R 3 e A
JERIRFOFARARS A BN SE | 185 BOHE A JZ R IR BRI A5 BURG JEAE 5 2D, X O B AR o A 2R A BB 52 i
N,

RN TARARR T ERF] 16 > H 5,32 FELEAZ AR R IR 1 Eh % B S sty PEAE i R AL RARR Y
J5 I RARMRBR R R, SRR R I AR AR A 5 TR B A R BE X TE 55 DL B HEARJZ R Al
F£ 5 EH7E 98 LU I, Shannon-Wiener 85034 KT 4.8 AU J5 1Y FIRMRTT AR JZ FIFE A JZ 06 1A TR iy % 71
RIAZ AR RIRMR £ RN AR TR I, T2 o LUK S A AR T Ay 3 R 2 v DA S i AR oy
MR EEIRRE , BRGNS A A R S SR AN (B S R AR R AR TR PR e 28 R AR AR A
RG], T BRI 2 1 Fi AT T AR 82 el A L8 A P B N TR PR 2 28 S R SR bR o AR B S R
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