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F4H,5 MRS TERFESRETIET 42.34% ~53.59% , SRR FHEINT 26.72% ~48.69% ;)\ 4 A %] 8 A HFhFIEER
Hi 10.28% ~13. 62% NP 57.25% ~63.28% , sz EMMHFEEATEMH FEREHFERE, HENFES
HIHAA D F R EE PR EN R, IR K 0 ~2em 2,2 ~10em EFpFH2>, 3] 8 A 4], 11 98.26% KA Fh FEBE 3
RGN ARG T IS H % 22 58K ,40a AT T4 , HARMKIK D 29a A TAHK S4a N TARFIRSAM,18a AT
TR EA TR, ST . E—E RTE E P, AN TARSS SERE 77 A SE HT 08 7 BEAR I 1 fin T 3% fin , 40a B 523V ) &
Ko BAEKEMF T (Bl TR REBRFEML BT, B PR E R AT LR MRS+ 2B BR

KR MM AT RN IR TE, B ERKX

XEH S :1000-0933(2009)04-1877-08 FE4FEE:Q948,5718 CHRFRIRAG:A

Dynamics of seed rain and soil seed bank in Pinus tabulaeformis Carr. forests in

eroded hilly loess regions of the Loess Plateau in China

ZHANG Xi-Biao"”* , WANG Rui-Juan' , SGANGGUAN Zhou-Ping’

1. Longdong University , QingYang Gansu 745000 , China

2. State Key Laboratory of Soil Erosion and Dryland Forming, Institute of Soil Erosion and Water Conservation, Chinese Academy of Sciences, Yangling,
Shaanxi 712100, China

Acta Ecologica Sinica 2009 ,29(4) 1877 ~ 1884.

Abstract: The seed rain and soil seed bank were investigated using seed traps, sieving and counting seeds in the soil,
conducting seed germination experiments, and measuring seedling densities in the 18, 29, 40, and 54 years old Pinus
tabulaeformis Carr. plantations and 75 years old natural Pinus tabulaeformis Carr. forest in Ziwuling mountain area in the
Loess Plateau. The results showed that seed rain lasted from late of September to the end of November. The timing of the
seed rain was positively correlaed with the plantation age. The process of seed rain falling is correlated with the forest age.
The appearing time of seed rain is different with the rainfall peak time. Different Pinus tabulaeformis Carr. Plantations had
different seed rain density. The density of seed rains in the different ages decreased in the following order, 40a plantation
((489.9 £8.64) seeds-m™>) > 29a plantation ( (346.8 £7.45) seeds-m ™) > 54a plantation ((327.1 =8.13)
seeds*m>) > natural forest ( (146.9 +5.25) seeds-m>) > 18a plantation ( (78.1 +2.72) seeds-m ). The seed
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rainfall peak is in 40a plantation and the seed rain activity is also the most active in it too. There was significant difference
of seed bank in different plantations, with the 40a plantation is the maximum and the 18a is the minimum. From the start
time of seed rain to next April, the total amount of siol seed bank was reduced by 42.34% to 53.59% in five different
forest; Vacant seed had increased by 26.72% to 48.69% ; from April to august, the seed rot rate had increased from
10.28% — 13.62% to 57.25% — 63.28% . The main reasons for the seed bank lost were animal transportation, animal
feeding and seed decay. The seed of Pinus tabulaeformis Carr was mainly located at litter lever and the soil depth of 0 —2
cm and 2 — 10 cm were less than that of the litter lever. In the middle of August, 98.26% seeds of Pinus tabulaeformis
Carr. was inactive. In different stands, the density of the seedling of Pinus tabulaeformis Carr. were significant different,
followed as 40a plantation, 29a plantation, 54a plantation and natural plantation, The seedling was difficult to grow at 18a
plantation. At a certain range of plantation age, the ability of plantation to seed setting and regenerated potentiality is
improved with the plantation age increased. The regenerated potentiality of 40a is the highest. A great many of seed rain
were occurred, but only a small amount of seed could exist which were caused by the seed lost and seedling death, besides,

the effect of environmental sieve made the amount of mature individual was limited.

Key Words: Pinus tabulaeformis Carr. ; seed rain; soil seed bank; hilly loess region
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BREERE L,

KREOT , RSB M FRETER FEH ) B TS0A A R Fh TR B2, BRI ik 4k
Rl EE M o KA (Pinus tabulaeformis Carr. ) 3R EHA W Fl , 7638 IRAF AR IR b XA KB , th 2
T R T R KA RS A BE AT H AR o B 20 HHE4E 50 AR R B R SR X K T AR
FAE AR, CE A B, F B AR TR RE 0 0 R/ TR 1 X I PR 3 T T 1) A e S I ARCR T FR AR AE
ROFER , th R A RS T RERE T IAIIRE A9 4™ o B3] H AT ok, XA AR T BE B ST 50, 2 X
SRR R 2 A2 R A N AR 7R | L33 7 R 25 R SR S5 07 T B SR ok ARTE o A S A
B R R [RIARES A A TARFD 79 &% 138 RhF PERIAFSY , B FER T : (1) A RIS+ R A 5 |
MBI EA SR, (2) ZEWMRFFREE G, T LB F R 2= 2Bk, (3) Mis TR 7 ENAE.
(4) BB E TMARARAS R B B - 38 PESE RIS 70 iz XA N AR B 2 278 1 J5 S ARPR R IR 19
BB R AUKIE , [F]af 0 3 + 5 R X 5 AR AR S R G R A0 AR HE BB AR R
1 AREER

IR X AL T3 L R R P R 1R IR AR X Fg i 4 H A 48 1E T B h Ak (108° 277 E,35°17'N) , ¥4k 1246 ~
1756m, g8 1 B Ve B8 . ELA B B A R Bl R SR AR AE , J& R IR 2 IR IR R X . Z 4R FHRR
8.3C , M fIRIRE - 27. 7°C , Bt i /< i 36. 7°C , =10°C B 2700°C , 4EfE/K & 623. 5mm, HF 7 ~9 H
Bk 5 REREK B ) 63% , F78 K # 1500. 8 mm, THREE 0. 97, 4R P HAHXNR B 65% . 4F H FREF %L
2200 ~2400h, K FHAEST & 123 ~132k)/em’ , TEFEHA 163d, bk + 38 K48 25 bkt o

FARE FE A M A (Pinus tabulaeformis Carr. ) | L %8 £ ( Quercus liaotungensis Koidz) | 11| % ( Populus
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davidiana Dode) [ ¥ ( Betula platyphylla Sukat) 55, KT ¥ K2 A Btk T ( Ostryopsis davidiana) . 5 ¥ F
(Lespedeza sp. ) \F5RIFL ( Rose xanthina) FRFLE 2% ( Rosa primula) | 7K #)F ( Cotoneaster multiflorus) | + F 554k
34 ( Spiraea pubescens) \TEHEk ( Prunus tomentosa ) (25 5k (A. ginnala) \BFEVG 3£ 5% ( Viburnum schensianum ) 3t
T 7 (Syringa pekinensis) %5 ; A2 £ B A P4t & FL ( Carex lanceolata) | JEFAEL ( Thalictrum sp. ) . KK H
(Anemone tomentosa) S5 M- ¥ ( Pairinia heterophyua) 1231 W% (Ampelopsis aconitifolia) 2/
2 MIRAE
2.1 PEibik$E

FERFSE DA [FIARES (18,29 40 54a) HAK TR LB 3k 1) 45 45 (B AR — 20 b Tl A N AR AR
HEREHD , I LIMAR R (2 75a) X R . R AEHEA I R 1.

F1 HRRSEMER
Table 1 Descruption of different plots of Pinus tabulaeformis plantations

i WK e B PR Mz HRFH BE R AR ()

Forest Altitude Aspect Slope Average  Stem diameter ~ Canopy Litter thickness Plant species

age(a) (m) (°) (°) height(m) (em) density (cm) (Coverage percentage(% ) )
18 1560 SW65 20 3.4 7.5 0.65 3.1~4.2 £ 5(70) ,3%6(50) ,% 7(40)
29 1550 SW55 25 13.8 22 0.73 4.3~5.4 F+3(75),%#6(25),% 10(30)
40 1600 NW23 22 15.9 24 0.82 5.5~7.3 Fr4(75),%#5(25) ,% 10(25)
54 1650 SW55 24 17.5 25 0.85 5.6 ~8.5 773(80),%5(25) ,%# 8(15)
75 1624 SW60 25 18.2 27 0.80 6.8~9.2 Fr4(70)#E 6(45) ,%9(30)

Fr: I Tree, i : HEK Shrub, ¥, Hi 7 Herb; S RINYFEL FE 5 N HEEM  It’ s the number of species outside the parentheses and

coverage percentage inside the parentheses

2.2 FhrmiEAE

R EAT BRI T ICER o T 2004 4 8 F 40 CHAABR S BUEAT ) 43 BIFE Bt P U [h) 6
FEPIA S0m BIREL  FEZ AT B 10m , W AR LR R Sm B — MICRAE , BEAHESAT B 10 MICERAE , B
FEHBIE 20 A~ WRERAHESR A e JE P ASUS, HE DV IET R D S0em x 50em, IR TR D 2mm x 2mm , Ffi 5~ Y4 4 P IR
BT 29 50cm , LURAT RERR/D S HIBCR N Bl FRGETH RN o

MFFFT T &I 160 7d W — KA, BRI 7 R 4R RS N OAS Bovg i AL el 1
SFARYIrE R RS R A 1 [ SR FK ek B R M T S UURA T, DURFM FEA TR
RAGHEAT T A L% (F:K 25°C14h,10°C10h) , KRB & Fh 1 A PR TR AR B A0 B, AR A2 4R o 205130 5%
AT SE SEAF A TR(BEB R T) R B A2 TR OB S BEAMEA L) JEEM T (A FRIERB
W) R Rt F 5 (R s R R EBIIE B o« KRG T IR RRS 2 S &
2.3 FTERE

G091 F 2005 £E4 A 10 H (LM RIRBIAT) M8 H 18 B (L3mhiAFh T KR £G4 WG, HAE
TWETIITIARED) , FEE M BENLBE E 20 1> Im x Im J/METT, 0l Bevg /2 B BUZ (0 ~ 2em) HLL
FJ2(2 ~10em) % 3 2, FMRARR45 2 AR M5, 4 1 S200 38, SR FA I 06 43 16 5 ) 438 - S o £ 9
PR, FEGHLE P A5 AR 5~ 2R A5 0 1 IR R B 7 iR AL B 20 A GE A RSB B A 158 ARIE P T IR AE
st TR T 82 22, AT 3 R 7 s R0
2.4 ThIAZEIER

TEAAE M BEALAT B 20 4> Lm x 1m R BEVEARETT , AR T AR 4 1 BT I, 2B Sd JT SR PAFH 115 A A0
L G IO, FFREAT E BRI T 1 RO (7K 23 AR B3R K Sem BRAEHIIREL) o
2.5 Bt

JIv A %R A SPSS B BEAT AL 2R A 70 AT , SR FH B8 R 7 07 22 70 7 ( One way AVOVA) FldR /N 8.3 22 ¥k
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3 RS9
3.1 OR[EIARES THAA TR TR R /N B AR

5 FMAAMRFNF IR R SRS BERBINE 2, HR 2 AT, A FEARE AR ISR A& 445
EZRBE., FFRAEX/NETF N 40a A TAH >29a N THK >54a A TR >75a RERM > 18a N TAHk, #E—
TE BRI DY , S5 52 R8 77 FEARIE S K N, 29 40a 3K B &0, )5 FF 46 T FE. IR FRIABORE , BEARIE 1)
BK, SEIFR T LB , B B AR FHBI R, 18a A THHE IE IR FRLIBESD, S TFHEAE
WL BN (16.99% ) , R B A2 FPF Ll i (68.79% ) , FpFREAA T B 5 2% ;40a N TARH A TE IR F4E
B2, BT i H ) B 55 (56. 44% ) , LRI g 29a N AR (51. 97% ) (S54a N LAk (48. 24% ) F1 K SR Ak
(28.08% ), ZRiFh FL HFFIRAEM9.47% ~11.60% ,JEREFF R 5FF I EER 2.34% ~4.58% , K
[FIMRT R —EER

R2 TRAWREBLKTFREERAR

Table 2 Intensities and compositions of seed rain in Pinus tabulaeformis forests with different ages (seeds+m ~2)

i (a) b7 ST REAEMTF 2R T IR
Forset age Total seed rain Intact seed Undeveloped seed Vacant seed Decayed seed
18 78.1+2.72d 13.3 +£2.45d 53.3 +2.45d 8.8 +2.42¢ 2.9+1.21c
(16.99% ) (68.79% ) (10.92% ) (3.79% )
29 346.8 +7.45b 180.2 +4.13b 119.5 +5.47b 38.9 +3.87b 8.1+1.64b
(51.97%) (34.45%) (11.24%) (2.34% )
40 489.9 +8.64a 276.5 6. 16a 153.6 +6.36a 46.4 +2.68a 13.5+1.12a
(56.44% ) (31.34%) (9.47% ) (2.75% )
54 327.1 £8.13b 157.8 £3.12b 127.4 +4.46b 32.9 +3.37b 8.9 +1.42b
(48.24% ) (38.95%) (10.07% ) (2.74% )
75 146.9 +5.25¢ 41.3 +2.64c 81.5 +3.52¢ 17.1 +1.63c¢ 6.7 £0.91b
(28.08% ) (55.47%) (11.60% ) (4.58% )

PHME + bR, RSIA R TR RIFR 2R B3 (p <0.05) , 355 WA LR F Lf FRIE A LB Mean + SE; Data marked with the different

letters are significantly different at p <0.05; The data in the parentheses are the proportion of different component accounting for the total seed rain

3.2 FhFWEmSE 300

—— 18a
TR IR AN TFAL7E O H I Bk 250 - i
200 | S4a

IF 9 A FHTFHEBE, B 11 A s Fags, &R
Sl 2 A (B 1) o FFRTSEE R S A KNV %,
PRI/, T FF 4 T 95 9 o 10 L, e T R
18a N THRMFFRIFFLRT 9 A 20 H,10 A FAIZE; F—a=1
29a NTHAZEY A 22 AFFEAFT R, 11 A 15 AX 32238
F%EH 400 A THAE9 A 25 AFFHAEFT F%,11 A
24 HAARZEHR ;M 54a N TARFIRAMEI9 H 26 HZA
HAFEART T, 11 A 15 A%,

R AR M AR ¥% R AR R, A A
REEHIE R BT RS GEMER . 18a A THHT
TFHERHERILE 10 A 14, 29a ATAKEE 10 A s, AR K fe 10 AT A, RsiR T T Rbs 2
5,182 A TR MR T F ¥4 8 5 F0 T T AR A0 73. 08% , FLARM A Jy 55.62% ~61.18%

3.3 T HEAE
3.3.1 R TR LB 25 A AR
(1) HHF TR R R R RIS ERTREBORE o+ 50F0 T PR b R 45 41 A0 H0R S I I3 3. 670

—O— Natural

FhF %R (indm™)
g

The dynamics of seed rain
v
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W
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HURERT ] Sampling time (month-day)

BT OR[EIAREE RS A AR R AR F R sh
Fig.1 The dynamics of seed rain in 18,29,40,54 years old and

natural Pinus tabulaeformis plantations
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WEURE AP, 3P T R R I DL 402 AN TARER R, AR MK 29a A TAK 540 N TAR R4 RIRHK, 182 AT
MR IR0 e f /N (R 3) o A LI T R, 2RI o EL 90 36.72% ~58.69% , GBI , 25 MLl
TREIT RSP E R o IR TAEA RIBAER BT & EL IR R, 565 1 RBURERT (4 A 4)) JB At o
TREfERRY 10.28% ~13.62% , 57 2 YRBURERT (8 HA0) HInE] 57.25% ~63.28% ZeAy , Fh T 2 B R 2= Al
T LA R, RN, 1 IR, S Rk 1398 R 7R Fp A S DA R R R 27. 86% ~
39.43% %52 WHUERF (8 A S H) , HIEF TP ATE AT AR 3% o AT MITHREU 258 2k K3
JIBEAHENEI AT 1a, B 7 PERpEEmt B .

£3 HBHKTLEMTERRESERMRREROBEBRIES OB -m™?)
Table 3 The seed numbers of different components of soil seed bank in between two sampling time in Pinus tabulaeformis forests ( seeds-m~2)

i (a) TR ] FhF g STHRF 2R JBIERNF
Forset age Sampling time ~ Total Intact seed Vacant seed Decayed seed
18 1 48.3(5.86) 13.5(1.86)27.86% 28.3(2.45)58.69% 6.5(1.46)13.45%
I 21.3(1.97) 0.3(1.21)1.43% 8.9(2.62)41.75% 12.1(1.58)56.82%
29 I 231.4(3.32) 91.2(2.11)39.43% 110.4(2.51) 47.73%  29.7(1.84)12.84%
I 125.3(3.14) 4.7(1.95)3.75% 44.8(2.07)35.72% 75.8(1.53)60.53%
40 I 326.4(3.06) 123.5(2.23)37.84% 169.3(3.10)51.88% 33.6(2.31)10.28%
I 193.8(4.12) 5.5(1.68)2.84% 69.6(3.56)35.91% 118.7 (3.16)61.25%
54 1 187.6(3.95) 68.8(2.13)36.68% 95.6(2.94)50.95% 23.2 (2.12)12.37%
I 83.5(4.33) 1.6(1.15)1.86% 29.2(3.63)34.96% 52.7(2.36)63.18%
75 I 75.4(3.82) 28.1(1.13)37.16% 37.1(1.54)49.22% 10.3(1.32)13.62%
I 52.7(3.48) 0.7(0.72)1.28% 17.3(1.93)32.82% 34.7(1.56)66.37%

I 25— UCHURE (2005 45 4 10 H) 5 I35 — 0B (2005 4E 8 A 18 H) 455 W itk The first sampling ( 1) was 10 April 2005; The
second sampling ( II ) was 18 August 2005. The figures is the parenthes is SE

(2) LM T EERMEEN M NEEDRE S FAREE T8 0 A SRR B %Y=
> JEFARIZ (0 ~2cm) > 1£JR(2 ~10em) (K 4) . FFHMFEEEEIKEE4 H,86% ~90% HIFH 50 A 7EM
B IR, A 7% ~10% KIFF A6 7E 0 ~2em B LJEH,2 ~ 10em K LEHFTAE] 2% ;3] 8 A MG T%
MR R T B BT R 68% ~75% ,0 ~2em LR AP ATE G EFHE 25% 24,2 ~ 10em LR HFT
RG] TR 2. 18% ~3.37% o

x4 5 WIS LB FERREBRRMHFERRREROBERLF)
Table 4 The proportion of different vertical layers of soil seed bank in two types of the sampled Pinus tabulaeformis forests (n =20)

s 5 1 YKHUEE The first sampling %5 2 YKHUEE The second sampling
Forset b prskent- 22 0 ~2cm 2 ~10cm Rk )2 0 ~2cm 2 ~10cm
age(a) Litter 0 ~2cm soil 2 ~10cm soil Litter 0 ~2cm soil 2 ~10cm soil
18 41.9 +2.24 5.9+2.67 0.4 +0.25 14.7 £2.73 6.1+2.85 0.5+0.35
86.84% 12.31% 0.85% 68.98% 28.65% 2.37%
29 205.1 +3.44 22.1+2.34 4.2+1.47 89.5 +4.54 31.7 +4.23 4.1+1.46
88.63% 9.55% 1.82% 71.42% 25.34% 3.25%
40 292.3 +4.67 28.6 +3.15 5.5+1.34 145.6 +2.65 41.8 +3.54 6.5+2.11
89.57% 8.76% 1.67% 75.09% 21.57% 3.34%
54 170.4 £3.67 14.8 £1.96 2.4+1.18 62.5+1.62 19.1+2.34 1.8 £1.03
90.83% 7.88% 1.29% 74.93% 22.89% 2.18%
75 68.5 +£2.33 6.3+1.25 0.9 £0.42 39.1+1.28 12.3+1.74 1.3 £0.65
90.82% 8.13% 1.05% 74.19% 23.29% 2.52%

3.3.2 HT4EREE
X BT B AR, WAL —BES A TEFRENR,6 A LAAGRAIHERE, A
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FIAR AT QB 22 57 B3, 40a N TR T 4B e , A R s , LUl 54a N TR, 18a N TART 4l %
BRD(RS).

=5 FTEHRGEHRAIHRRIAKRTSHESIT
Table 5 The seedlings demography in Pinus tabulaeformisCarr. forests (seedlingssm=2). (n=20)

WK s Rit AR TE BB T 5L

i (a) FERTTE i .
Forset Number of Survival ratio (% ) The accumulative destroyed The accumulative natural
orset age germination urvivat ratio 7% deathnumber of seeding deathnumber of seeding
18 1.22 +0.57a 0.09 +0.02a 0.68 +0.32a(72.38% ) 0.45 +0.23a(36.88% )
29 11.45 £2.1b 1.35 +£0.24b 7.87 £3.25b(68.72% ) 2.23 £1.04b(19.48% )
40 21.16 +4.27¢ 3.21 +0.87c 13.20 +2.83¢(62.38% ) 4.79 £1.24¢(22.45% )
54 19.39 £3.71c 2.82 +0.76¢ 12.43 £2.42¢(71.45% ) 4.14 £1.48¢(21.35% )
75 4.36 £1.57a 0.27 £0.03a 2.75 +1.42a(63.00% ) 1.34 £1.12b(30.73% )

SEME £ bR, B ARFE FE R R R 2Z R B (p <0.05) ;#E S N A EFET- LB  Mean + SE, Data marked with the different letters are

significantly different at p <0.05. The data in the parentheses are the proportion of dead seedlings accounting for the total

4 itig
4.1 FFW

WA B R FBIEEA K/ANVEIG , M A SR BT AL g ik Fn 4 BE G 5%, B FRIBAE R/INEZ
122 AR 1 FE T2 04 H K AR TS I BT N 3 ~ 52,2004 4 KAE Fh TR BEK, Bl T B AE 7R B
R, B, PR GE T H B BURMWE R R TR F RS S MR &R .

TSI TSR F7E O A T RIS, KEaFFESAE 10 A T, FRMRSE2 M. ATH
FAPKI 12a FFEGE BRI B, {H 18a B Wi R IX B A ZE LA, R DB E L B AM T2 S ks
R, FOFP TR AR B BRI RAR T HRTOR Y, 5 Se VR A R R IA W R I BTN A7 M T A5 4 7 B
i — P X FX —251 . BEE TR RSN, AR B 5 198 AR B AAE A B — & K, B e
J13E58 ,40a B 5 RhF =B AR B R B e, G A TERE /I IR T R . Bk, {UAAFIIE 5 T 2% &, 40a R J5 & A
TCIHIPABK B 2R BB 0 B 3

AN [FIARES BT 9% 1) e WA B A2 it ()R [R] , AR RS , P MO 57 (B TR B G, R IR . X AT B
SR RRAE B P TR B MR R R 2P A 6. REIMA FRIL 22 R G 27T AR K
BRI o BRI R, ShTE SR S, A TR o R RUR 48 40 SR R xR T T B O
BBRKEM
4.2 HIEFMTFEHS

A FFE B SR KR AR R AE R B F % B 2 AR K. 7R3 - R DXV AN TARR R FEE & T
40a BB K, K 326.37 ki +m > f&F 50a K [ IEHHA(983.7 % ~m~2) " Fi1 60a W& 1L = F2H4Kk (1065. 6
BLom?) P05 N AR SRR TR TS 45 AR

AFEMG LR FEAEES, FERE T 3 MER ELE M FEE AR M RENZ
e, BEUASE 2 SEBEN LM AR VARE, TV E MR T ERE TELMARE TAE TN RFR
PEo WELEUL,S FIMEIE A M FERE EWER, FEREHELERRIERM

KAH 80% ~90% [ +IRF F o H7EREMZMLHE EZ 0 ~2mm 4,2 ~ 10em L2 REHK D E
(2% ) BIE M T, X—ZE 5 HE M R H AR RS R -5 . ERRNY, HTEEERR E
HILLBIARFE . 268 2 YR (8 A M) BURERT A& i E R F &4 ,0 ~2em L 2FF B3N, 7T 682 TRk b
T T8 e SRS A K BRIESE 2 IR SR . TR F N EE WA/ AT HIET 2
BT TR K AR EONRRE , B 7T LIRS B B 18], AR AT B i A P B P R SR K TR I, 3 X A
R R A Y SR AR EEE L,

TR TR R LG , i s R AR R SRR M TSI S MR R A X A
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RAF A SRS R R R A 25 APTFERY, BRI 22 IR ARk L3
FREMTFHRENEER T . FA»mX s A\ 7% RIBE4 A0,5 Mo B TRETHT
42.34% ~53.59% ,ZS KA T SR F A ER 10.12% , AR SR FE SRR 36.72% ~58.69% ,Fi T FE
AR A2 R R T BER S s MR RN . BRI, Shi s BB /7 I il i 3R R S
BRI EZRR SR E RENT , AR R— 1388 71 7.

TER TP R G TR 2.34% ~4.58% , 4 4 H 84 mEFh 7 &8 1 10.28% ~
13.62% , 2| 8 A B3Nzl 57.25% ~63.28% , ¥ B R KN LT, 2 £ 39Fh T s ) — R .
{H 3507 PEAEAR R D i IR R ], s il B R R AR AR &5, TR B R 5 R FF THFER)
ERHER.

TP 3t AR T 7E T e A — MR R A, F s L e 2k, WM 7T IR TR Bl g 2k
Z0E F1 881 B 18] 6] B R R B L, b 4 5 450, 0 A #E 1 IX 9 B + A T 2 JB T Thompson™**! Fl
Grime'™" 5 L9553 112520, B - R0 T BEANAE R BAEAE , FER TR , MAEEBMKEF TR
4.3 FhrEyamES R

7% 2T B iz BOR T IRSE IR MR , R B 225 AR TR 285 R (B0 Pl & Fh a0,
F R RS HRIR R E R BRI T E R, A AT R B I MA . RS R R/MER IR, L
T Y AR R TR AR AR aE

A BRI R T TR LR, BB 2, HRSHRBE & , Ff R AR RGI H R, B T AR &Y E
B, MR EN M IEB R Mg i A K AR P, O T REF ROt BUR HURBELAS NS A 70 Be 3E 2 Y oA A &
FHRHA K, TAE T AR A= 4 0 SRR B BB AR X 802 | B R 4 i 48 58 T A St RBTAM AR KR
BfRE 12, R A R A I RFET-") , R TR S S % (AR R 2 R) (UK 2.38% , H L, FEE
BB PR 7E R B B, SR BCRUBR A o BEAh, s A B BE | AR B MR BE OGRS B A SN T R H LR B AR
LR SRR B 5 0 4 e A 4 0 B B PR 3R, 5 S ol A 5 U7 T ) 22 5 X AR PK BT 2o R AR T G R A — 2P
i,

P AT I SR AR MR 7 P AR AR R R 7 B0 (X R T SE B A T3 8 B BB
B R RSLBE AP T EXHMAR PR R A HR AR . BT TP IX ek Sy KB IHFEMAA T T, RBA
REHBEZ . Hik, BBCRERATE T JERRH P A TN EREAR 3 5 123t DX R B B R A ARG B A 25
RS , 4ERF 3R T, SRR A SE AR BRCRE , DAGR R I AAMR A R AR BEHT
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