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The influences of regional atmospheric precipitation characteristics
and its element inputs on the existence and development of

Dinghushan forest ecosystems

ZHOU Guo-Yi1, YAN Jun-Hua”’ (Soath China Institute of Botany ,CAS ,Guangzhou  S10650.China ). Acta
Ecologica Sinica , 2001,21012):2002--2012.

Abstract; The region near tropic of cancer is dominated by semi-desert or desert. Dinhushan,being at 23710/
N.112°34" ,is located in the region.but is covered by regional monsoon evergreen broad-lcaved vegetation.
This is undoubtedly resulted [rom the large rainfall due to monsocon climate cbut other facis may complicate
this explanation. Some regions near Dinghushan .desertification is unavoidable if the degraded ecosystem is
not restored timely. For those kinds of degraded ecosystems . high rainfall will accelerate degradatan. This
studv will examine the characteristics of rainfall.mineral input apd their influences on the existence and
development of forest ecosysicms.and identify the major causes faor formation of 11s typical vegetation.

31 vears’rainfall data for the periods 1959 1o 1965 and 1973 to 1999 were checked [ar wccuracy using
double cumulative rainfall curves with data from Gaoyao and Zhaoging meleorclogical observatories as
reference. The regression analysis was used to estimate the missing rainfall data of Dinghusha for the
periods of 1956 to 1938 and 1966 1o 1972,

Two rainfall samples over the canopy ol forest were taken monthly between 199% and 1999.
Concentrations of ammonia and nitrale were measured using Miniainvized Kjeldahl and Phenaldwsulphonic

. ) !
Acid methods respectively. content of phosphorus was measured using Melybdenum Blue method . and
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these of potassium.sodium and magnesium were measured using atomic absorption tmodel Zee man 180-
8.

More than 804 of annual rainfall {alls in wet season CApril 10 September ). over which the air
temperature is high.and that period coincides with active plant growth. The combination of water and heat
inputs influences the development and restoration of ecosystems in this way; (1)Heavy rain in wet scason
often results in soil erosion and nutrient loss. Sufficient heat input in dry season will logse the washed
surface so1l . which makes it easy 1o be [lushed in next wet scason;and (2)Because of moderate =olar
radiation input in dry season.the plant growth potential still keeps high and demaunds for moderate water,
but less rainfall in the season can not meet the need.which are detrimental 1o the recovery of vegetation.

The mean rainfall intensity was 8. 3mm « h ! during 1993 to 1997. The medium and heavy ramnfall
accounts for over 30% of annual rainfall. Low intensity rainfall is much more frequent.but only accounts
for 15. 34 of the total. As compared with that in Heshan located in the same subtropical zone, the
Dinghushan rainfall from the heavy rain and its frequency are much less. Yearly rainfall variabality in
Dinghushan over many years is 9. 3% .much lower than 204 for the regions in the south of Yangtze River.
Thaose results support the assertion that the rainfall and 1ts distribution here have made the vegetaton in
Dinghushan to recover maore easily than that in arher regions of the similar latitudinal zones.,

Over the period of 1956 to 1999.there were 228 storm events with a mean of 3. 3 times per year in
Dinghushan, About 86. 4% of storm rainfall occurred in the wet season,and only 13. 6% 1n the dry season
((detoher 1o March ). There were occasional storms in November.December and January since 80’s.which
may relate to global climare change.and is worth further study.

(Over the period of 1956 to 1999.there were 132 typhoons. Typhoon usually occurred between May and
November. Using the decadal statistics, we found that the highest number of hurricanes ocrurred in
September in 1950%s.August in the 1960’s and 1570%s.July 1in 1980%s and August and September in 19907«

Following formulae is for autocorrelation analysis:

AN— 1
(p = 1 NYr, — T3(aay — 10

TN — D&

=1

In the above equation,Cp is he covariance of the rainfall-time series.x, 1s the rainfall at titme.z. N 1= the
length of the time series; ) has a value of 0.1,2,+.m(m<IN);s isx the mean of r,. The autocorrelation
coefficient is equal to the ratio of Cpand C,.

The first peak in the auto-covariance function was 7a and the second pne was 11a for the ramnfall time
series in Dinghushan. Globai climate oscillation also has a peak period of 7a.and lla to 13a, which s
consistent with rainfall periadical behavior here.

The N content was |. 92mg » .7} in rainfall .and the annual total N input through rainfall was 38. 4kg

« hin * + a '"wwhich originates mainly from decomposition of organic matter and hightning.

The P content was U. 031 mg * 1.7 with no much change between different rains.and the annual total

I’ input through rainfall was 0. 62 kg = hm - = a '

The concentration of K was 0. 173 mg * L. ' and annual total K input {rom rainfall was 3. 46kg « hm™-
« a '.very close to the annual K input of 3. 6kg » hm~? » a~' in Heshan,and lower rhan the reported K
input from ratnfall in other parts of China.

The content of Ca was 0. 672 mg = L ' and annual wotal input {from rainfall was 13. 42 kg « hm™- »
The Na content was 0. 105 mg * [.”! and annual total input from rainfall was 2, 10 kg - hm * = a ',

which was lower than that in Heshan.
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The concentration of Mg was 0,061 mg = L' and annoad wotal input (rom rainfalt was 10 22ke » han -
+ o .which was lower than that in Hong Kong and Heshar,

The contents of N.P and K in the dry season were higher than those in the wet scason.which werc
totally dilferent from those of Na and Mg, There was no much menthly change for Ca content 1 rain.
However.due to the great vanations 1o rainfall between dey and wet <casons.the total inpue of ninerals
was maimnly from April 1o September.

The monsoon climate brings about abundant ramnfall 1o Iinghushan ecosvstems=. but al=o results in
unevenly disiribution of the monthly raonfall within a year. Under the condition of evenly distributed and
monthle rich solar radiation it an ecosvetem van reduce the water demand in dry season and inerease s
water store i wet season.its productivity potential will be high.such as the monsoun evergreen broad-
leaved forest. On the contrury.degraded ecosystems m this region do not have the ability of adjustment.
tend to go on degradation and arc hard 10 be restores.

Compared with rthe surronnding areas. rainfall in Iinghushan is wsually igher and the sessonal
cdistribution tends to be uniform, These characteristies can alleviate the problem of draught . floothng and
soil erosion.which is very beneficial 1o the development of vegetation und hiadiversity of rhe region.

The ranfall pertodicity 15 abour 74 in Dinghushan . which is consistent with the findmgs by <ome other
researchers.and may also be nfluenced by El NMino.

The wrtal mput of nuteients (~ mainly [rom April ta Seprember and contralled by cunfall,

Key words ;armospheric precipitationselement inputsimfluence sexistence and development ;forest ecosystem
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2 BEKRFESOHAE
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Fig. 1 The monthly changes of rainfall and Fig. 2 The monthly distributions of rainfall and
temperature al Dinghushan net racdhation at Dinghushan
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¥1 EE&HEMSRBRNERIMHASE()(1993~1999)
Table 1 Percentages of all levels precipitation intensity to annual rainfall and rain times
/N Lol g - 5]
FR ¥ 2% 5] I.ight rain Medium rain Heavy rain Torreatial rain
Rainfall intensity 2.5mm+h~ <] 8. 0mm-»h 'sJ .
[*<Z2.5mm-+* h™1! 157216, 0 mm s h™!
8. 0mm=h7! <16.0mm = h~!
i SERESK B B T 4 e Percentages
13. 3 32,4 30,7 21, 6
1o annual rainfall (%)
g S RER MM E 4 Percentages
39.1 28. 2 23. 2 9.1

to annual rain times{ %)

* lntensity

FEAEERIARMERE BXBEKWELEE. BKEANEHREAKREOBTEY KERMAH
BER. F TFTHBEEERENEATALET BKEER . EABKABEETREAD RETZKHEHRE
EERES. KEIRANBARERK., KILLUEMREKERE 200251, 085 18 K 24 50 4 B Rk T %
ROV BMEKILDENE KRN E, X TEREBERE ENY LM IX T o JE 0B w81 28 HOH $E 1
. — A m g R K BRI AF R B L AT & T A 309, Bmm (1975~1986 F) A 217. Smm (1993
~ 1995 Gl - FEFEARZEINRERE TS A 2B LSRR TZBENEH KT KL
KB THENETSEDEEARNER,

MWL EFEAHEES, SHARGEMENRARER UG ER.ZM A& X T4k T B m KR
BEEEGEAERERATITERRZ — HE . &R TR 20K H K2 301035 58 WL &% 58 B 1 R
ETEFEENHFH. B THRSHRXERALABENHLHEY LR2ERAMUBEHEEHER
MR NG B AT RKEMRE IR EMAR K B EEFEINRE . HHEFHNE
BHEEK. BKEERNMNEHEEKAE IR ENARERN AN TREESGSWPELER B EXEXRY
FEVMERESRAENBLAELT.

3.3 REE56EKE

AL 1956~1999 F 44a B, KA BRMHE 28X . FHBELL IR FEUBEL K. BETH 12K
(1985 ). /b | (1968 FE, 1990 4F) BFU~I AMEE MR KRB S S8 86. 4% . F &0~ 3 H
Bk 13. 6% .80 BB 111281 AR IREN . XA KA EThAeX . IFEHL—
EWEEL .

REMURZEAERMBX . YERAR . BERERMINER . FEENZAHAXAORKNGEFE. A
EeAER . CRXEFMUBE T KM FERKATRL. 19561999 4F 44a ., ABRWILE & RAH
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7 B .00 A 8.9 B N BB B AT
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FEHMTAMEMERN. KER.CINOTLIABARE.
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Fig. 3 The relations between vearly rainfall and Fig. 4 The relations between yearly rainfall and
rainstorm at Dinghushan typhoon rainfall at Dinghushan

B 44a WETEIF A SGITH S R X KB LA RN LR B 0 67 12k 0 A B
BRTERBHTREME . NE2JUEH ERKIFENR 10.20.35.4a.5a. 60 K M ZBAXEHER/).
HWHSRFEKBSHASGWHEMEHERXXRESE. S EXN 72l . HHEXERHE A .EN 0.362. 1
Bt S HEW 14a.21a.28a.30a.42a MM E R BB H 0.392,0.15%,0. 526,0. 943,0. 230. i) HH % [X B9 E (&
KETABEL 7Ta YEAMAOANEHTH B TEX K ()7 FHRATESXRBB R (FIF, KT
Ta I HIT M AHERAKREBTAREL 1la YR ELRBEBERELN 72 ARRASE. Hik,
AN MU FEAENS - D EANE 7. HKE lla, T 7a. 11~ 13a W EAPHER 2 RE B
HPREENEFZ — EffEHA M. AIFRAERFEHX SR BFAKMN S XCHABIETES
HEBMRR AR, EBLTREKEMRABTLS SRS E R EE .

HEDMNFIESEERAR.TREAR . EEBASAREREETAH . NEUEBER KBS FRK
AN FEE 7RG ERS. H1laWEAMATFE.OTFERAKR. ZMBMSAREE S HHBHE
MATARE. XA —FSRIET EABENRARE .G ME SERKENTEHR AR ML,
3.5 2FRSBAPRLE

AKEBEKEGSYT EZFEL s YETEXREZ - ORERLEEG T HA L PR ER. & T W
M KEREARER HWARAELA L. T REL . ETBRANFIEMALZEN WK, &
WMEESEKAFTBATIELRRBNE. KSEABFXAR T AT A EKRELEN M.

RESMXKSBFERKFHFESSEATE I,

EXSEKHESSRPNEABXHEA. BHRXREFENXT. AFRPENAETH T RZE
EH. TREWAAERA. T KSERERTEERFHNEREW. Nt HAZHBEKFNEIET
ERA.BETE 45 kg hm 2 a B EHRITERE MBI ANE 0. 75kg s hm™®ra™' ® , REHF
MASEKFNIRANEZFERA(BE D HBUBMERSFEAKBNEREHS L 2mg+«L .85 NRE
&.838 1kg-hm?-a ' HERLE FESHUMET. BESHH LB LERLE . ETEHF
FAAZ ATZARAMBESKAESZ GO ENTASHPNENIR NN ZHBEE . iENVEH
R . HFREERTENN OESHZHREREAKI N ERENEEHZ—.

BAPP TEANZRLD FEMBEEATHP FTERATREAMSE D, A LEEKEF PEER 0. 031
mg-L EERFIO2kge-hm P a L ATEHNBRERERKMMPEAKY, P cREFRERD HI LR
| PN EZNRWFHRT 2P EFEDREIEEE L.
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Table 2 The calculation resulis of self-correlation coefficient

g : FREKR MERE KR FEREKR e 3538 ¢ & R e &
Delay Annual rainfall Rainfall in wet season Rainfall 1n dry season Storm rainfall Typhoon rainfall
D Cr Ry Cr Rp  C Ry Co Ry C Ko
D=0 94084.7 1.000 66759.2 1.000  32264.8 1,000  31763.5  1.000 17535 L. 000
D=1 —06284.2 - 0.067 1332.2 0.020 —53735.1 —0.167 —3307.4 -0.101 —202%.5 —0.116
D=2 —9539.7 —0.101 —5034.5 —~0.075 7030.5  w.2]8  1505.5  0.047 1330.1 ~—0.076
D=3 —10390.2 —0.110 -7904.6 —0.118 16484  0.051  —35598.8 ~—0.176 2646.5 0. 151
£3=4  536.1  0.005 3578, 7 0,054  ~—7204.3 —0.226  4835.8 —0n.132  1418.3 0,08
D=5 -21233.6 —0.226 —586¢ —0.088 3787.1  0.117 —1667.5  0.052 —3652.6 —0 208
N=6 —19.35 0.000 - 10471 —0.157 —12i15.8  0.131 —1928.8 —0.061 1317.5  0.75
[=7 34085.8 0.362 19689  0.295  5SI174.4  G. 160  7016.2  ©0.221 13259  0.217
D=8 2130.4  0.023 14152.7 0.212 43219  0.13¢  2395.8  0.073 —4735.5 —0.270
D=9 —22430.5 —0.238 —5495.8 - 0.082  816. 0. 025 9725  —0.3u6  1596.2  0.091
D=10 286.5  0.003 —1059%.% —0.159 50059  0.155  1320.3  0.042  2042.1  0.116
D11 11493.9 ©.122 1032.2  0.015 - 3509.4 —0.109  1627.5  0.051 4.3 0. 000
D=12 —3985.5 —0.042 4005.3  0.060  3239.1  0.100 16 0.005 —3841.8 —0.219
=13 3235.9  0.035 1160.6 0.017 —2832.7 —0.088 790 0.025 8726  0.030
D=14 368351 0.392  9350.2  0.143 31683 0. 160 461,53 —0.015 —892.8 - 0.051
=15 —9504.2 —0.101 4I81.8 0.063  -1903.1 —0.059 —3970.3 —0,123 - 4l.1 —0.005
D=15 - 8394.5 —0.096 4773.8  0.072 —8466.9 —0.260 - 3271.8 —0.103  —1423 - 0,081
N—17 —23198.4 -0.247 —4930.3 —0.074 4351  ~0.135  2219.7  0.070  —4541 —0.259
=18 —12509.7 —0.133 —13061 —0.196 —16.3 —0.001 —488.8 —0.015 2916.2 0. 166
D19 —13101.6 —0.139 —9295.3 -0.130 —10264.9 —0,318 —B8076.3 —0.254  527.5  0.C3G
D=20 177.5  0.002  —256 —0.004 —2337 —0.072 —4550.7 —0.143 —3477.8  0.198
D=21 432253 0.459  7135.8  0.107 —3135.6 —0.098 —7317.9 —0.230  34.5 0,003
D—22 20427.9 0.217 —1765.4 —0.026 —834.3 —0.026 5171.7  0.163 731 0. 042
[}=23 —9208.2 —0.098 —15540.1 —0.233 -3450.7 —0.107 —469.6 - 0.015 —4801.6  0.274
D=24 24988  0.266  9312.4  0.139  —568.6  -0.017 24428.7  0.769  &%4.1  0.040
D=25 —25631.9 —0.272 —5344.7 —0.080 —8IB9.1 —0.254 1946.5  0.061  1541.1  0.088
=26 —32872.1 —0.349 - 33054.6 —0.485 3331.3  0.103  —9387.( - 0.296 —7780.3 0. 144
D=27 —38563.6 —0.410 —7916.1 —0.119 —9933.5 - 0.308 —5088 —0.160 —1977.6 —0.113
N=28 49476.1 0.326 12878.7 0.184  6517.3  O.171 1390 —0.044  2625.9  0.130
D=29 11170  0.119  4135.1 0.862 -4110.7 —0.127  2006.9  0.063 63884  0.354
D—30 —17013.4 —0.181 —19321 0,289 —3338.8 —0.103 2887.7 0,091 —1364.5 —0.)78
D=31 —20386.9 —0.217 —30591.6 —0.458 —781  —0.024  4116.4  0.130 2396 0. 137
D=32 45913.9 0.488 34658.7 0.519 —7348.6 - (.28 12221.3  0.385  1829.3 0. 104
D=3% 2% 0.000 —570U.7 —0.101 2009 0.082 —20071.8 —0.832 8032, 1 —0.458
D31 17688.1 ~0. 188 —20582.5 —0.308 —7790  —0.241  4103.3  0.128  3loz.1 0.177
D—35 88751.2 0.943  36186.7 0.542  6735.9  0.208  7351.1  0.231 —2909.9 —0. (66
D=36 53266.6 0.587  8292.2  0.124  6385.4  0.198  38%.1  0.126 8. 4 0, 000
D=37 —12249.7 —0.130 -868.6 —0.013  2581.6 —0.080 6011.6  0.188 —5138.3 —0. 293
=38 -BBTI4.8 ~0.943 —7931.6 —0.116 11593.3  0.359  —13994 —0.441 6080.2  0.347
D—35 —17306.1 —0.184 11172.3 0,167 —15806.7 —0.490 5575.7  0.176 —6399.6 — 0,365
D=10 —4&181.1 —0.48] —38398.2 —0.578 5636.5  0.175 20518.6 —0.646 —2643.8 —0.151
D=1l 15202.37 0.162 2663 0,040 —7220.5 —0.224 —23999.5 —0.126 —6376.5 —0. 564

D=12 21637.2 0.230 20%47.2 0. 308 11613. 6 0. 360 4307, 2 0. 136 2149. 5 n. 123
D=43 --13429.3 —0.143 —47612.7 —0.713  3421.5 (. 106 20316, 2 0.640 —4458.5 {1, 254
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%3 REABEZXESHADEFRAENSR

Table 3 The nutrient element content in rainfall in China

T H ;-8 v} AL % A ()
N p K Ca Na Mg

Contents Uit Rainlali

£ %1l| Dinghushan 1.920  0.031 0.173 0.672 0.105 0.061 mgeL"! 1597.1
38. 4 (. 62 3. 46 13,42 2,10 1.22 kg«hm™ " =a !
LR hanfengling 0. 43 0,12 1. 28 1. 01 - 0. 78 mg * [.7} -
# 1l Heshan 8. 31 0.03 3.63  9.22 6.1l .39 kg+hm ¢=a ! 1801. 1
* M Il Dagangshan 5,964 0,023  0.683 0,935 1.852 0.141 mgeL"!
M Dianzhong 0.7107 G.031  0.825  1.0%0 - 0,320 myg-« 7! 8659, 2
75 W 9 Xishuangbanna 18. 09 0. 322 12,83 8. B8 — 10,49 kg = hm =2+« a™! —
# Hlj Changbaishan 0.38"° - 0. 67 1. 24 (. 44 0. 17 mg = [.7! —
Foll K7 Zhangshan ‘
2,32 0,029 0.78 6. 11 Q, 22 3. 51 mg*L ! 1300, 0

University
£ 1E Jinhua 23. 10 0. 12 7. 20 : — kg-hm 2=~} 1405, 0
#FHi#: Hong Kong - — 4. 5 11. 6 19.1 3.0 kg+hm ‘¢3! 3764. 3
« — NO, N

MBI XEX K TEZEERERN 173 mg - L7 A3 16kgshm™ -a™ , EETRLTEE
AW BLBX (3. 6kgehm+a ™) H/NTHES#,.. BTKEFHESHILE . ETREAEEE
BH.EPFRH K EARATUKBFEEE . WATUHEKBENK TEKA LS. B KSEAW T 54
THRK ARAEHEBEN . XURAAT IR P K tR S REETEVHRAEETERBEZ—.

AP Ca TEXRRTASHIHLREFIH MAVAR . BRER . BEAEFRENNNE B F3
MORBILMEAPCaMRE RN O.672mg « L™ AEE R 13.42kg v hm ™« a™ ' HPE AR Ca IR KM
WEEESFETHRAMEIRAN. EHEER AEFFES HERAEWN TR KAMWH A K. Na 38
Y HFREBEAFPHEGEEUABSEE S AEDRE B KPR ESFABLFEHREHENTF K
RAEA—EMEN.

Na ETTIMBES AT EPEANNBELREMHED S HLECRABK.ER TSR, WHEEH
BFEAH.BEBERTAXSART . M A Nae £ S BRE19. Lkgehm ?-a™', BWIILEKD Na )
WEHOISmg« LT BFHN 2 10kg»hm™ » 2™ WEL T EAGHSINBRKEK . TREESHN
BlERFEI—®%. TRBAPHATELHEEK.

AWK Mg REN .06 mg s L™ AZB A L. 22kg+bhm™ ~a” . 5&F# . BILMHEK. & F
HEKFE, Mg FIREM Na L. K ZR KB EBAKEEE .

3.6 MAFoETEMN

BHUERNESF, ST EREL M2 EPEATRSH. KERIINEZ KLEMITRER
B N T BEREENELIEE MR EEAKRKP NP KFEFSATENKERTFERLEAS~F 7). &
FREEFH Na. Mg TEFHENAMNKXBE . ZHXFRFHFEFREHFR F KRB . SR TRIKSE
P Na Mg e BERNEFEMBLEO.E 10).Ca BEEAKPHEWETHM . ERENATEAMFRAST LR
(RE. BT TEREYRASHERR . X HF CEEEATHNF.EFLXBFEKPHRFESREHE
EFTHFE. PRARBR - HREBKAZHURETEATRNFEZEIERSE. X - HHEEHEHPERETD,
AERHNFLW ALY AERNEENER AR TRESERL ™I,

HASBRAFTBARENF ZAFEIEREANARRNERENEW REEENF I ORKENAT
hHREXMHUEERAITHEAMKENMAKNEX . RAFSF LEIRSIRBABRZAIGFEE R FENENS
(¥R GFFEERETIAE AN UMK EAME I #SREEFEFEGHE LR . AR HHEMIT
HETREHEEBEHMMLBR RSEXFISEKBNXA ARAFBRESHXARLE ¢.N.P.Ca.Na
MHEEEHHE 0.8 L E . HEPIHM X R IOFHHESRRMALEA K,
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4 it

MBI ERNFEECRATZERNAEAGES . EXhIEEH F EERESHEMRFERMAR
REANMEAXERWAEARRMEGTQET 2S5 &4, EERASKEH THNEAXRSEKT AR ALY
SKABENAYSESTEREATELSR EEYME RAFSHREBPLERAAAN . S¥L
BRHASARERFERMAT A MEHZARLRFRANTUKSAESHOARE FELH X FHHLH R
E T RENERETREF PR AALHMKS TN UEREE N .S HESBILWBFLEERES K ME
EH—TERERE.ANZHEXNIHEEMNNEREBEEESRERE . AHEILPFEEKBEARR . &
AL - AU EEREKESBERT XFRFMES AR UHEIRAAA> .
mMBfiEd SRKANTEEREARE: S . LT HEAREESERABRFERRH.

4 AWML SEATPERXSRASRIARAKBNEAXE

Table 4 Regression relations between monthly precipitalion and nutrient in rainfall at Dinghushan

£ ¥E R 1 Linear regression A 3 W ENH Half logarithm regression

¥ - EE Y HEEM
| [l 345 7 72 _ M- 7 % _

Element _ Correlation Correlation

Rcegression equalion o Kegression equation

coefficient coefficient
N Y=0.0145X + 0.5306 (. 88 Y=1.9764l.nX — 6.5312 0. 91
P Y =0.0002X — (.0083 0. 86 Y=0.0277LnX — 6.5312 0. 84
K Y= GUGsX + G, 1144 G. 20 Y= 0689{.nX — O,01384 0. 53
Ca Y=0,0072X — (. 0645 0. 86 Y=0.8841LnX - 3.1215 0. 81
Na Y—=0.0016X — 0. 0237 0. 97 Y = 0.2070LnX — 0. 7479 0. 04
Mg Y=0 0007X + 0.0125 0.73 Y=0.0432I.n X — 0. 3146 0.72

SHEMIHBILE. BB KIEKNETSAREES & A AHERAEEMFKEIED M2
FTFEONFRRKBEL XEHFHEFTRERESHLE LURARTERAN RN,
SWMLRSEAKEFEE 7 EAMRPEESAEE. X5V EHF " AERES HHRAERM BT
Aifel 2 FE/RRHARMBE W7,
SR A TRKEES AREKTFAFERHEANES 8. 4kg-hm ™ ra W BET2EAFKFE.
MEHEIESHEAFEAXR .- ARNEHNEHRA>BEXPEREREME NLEH . ME. AR ME L
HEXERKE NEHN RN, IMEHRLERDEA Y.
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