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Evaluation of grazing disturbance intensity in wild fruit forests based on herbaceous

community and grazing path characteristics
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Abstract: The contradiction between grazing and vegetation resource protection in wild fruit forest area has always been the
core issue in the development of local animal husbandry. The objective and comprehensive evaluation of grazing intensity of
wild fruit forests are of great significance to correctly understand the contradiction between forest and grazing and to
formulate a scientific and reasonable grazing system. The current research mainly focuses on the effects of wild fruit forests

grazing on vegetation community characteristics and species diversity. However, the attention of wild fruit forest grazing
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activities and the quantitative methods of grazing intensity are still unclear. This study took six typical grazing districts of
wild fruit forests in Xinjiang as experimental sites, analyzed and compared the composition structure, growth characteristics,
species diversity and grazing-path characteristics of herb communities in each grazing district, screened out the dominant
factors for evaluating grazing disturbance intensity, and quantitatively evaluated the grazing disturbance intensity. The
results showed that the number of species in Xinghuagou was the largest and Gramineae species were the dominant species.
However, the herb density of Mohuergou was 1.26% higher than that of Xinghuagou. There were significant differences in
species diversity among grazing districts. Compared with other grazing districts, the Shannon-Wiener and Simpson index of
Mohuergou were the highest, which were 1.92 and 0.84, respectively, while the Pielou index of Wudubulakegou was the
highest. In terms of the characteristics of grazing-path, the grazing-path density in the Yilegedaigou was significantly higher
than that in the Piliqinggou, which was 19.23% and 14.77% , respectively, while grazing-path width in the Xinghuagou was
significantly larger than that in the Daxigou. In the distribution pattern of grazing-path, except for Piliginggou, other grazing
districts were evenly distributed. The correlation analysis showed that there was a good correlation between the structural
characteristics of herbaceous community, the level of species diversity and the characteristics of grazing-path. The principal
component analysis of the 12 indicators screened the herbaceous community coverage, biomass, Shannon-Wiener index,
Simpson index, grazing-path density, and Morisita index could be used as the dominant factor to evaluate the intensity of
grazing interference. According to the grazing pressure index, Xinghuagou and Mohuergou were judged to be light and
intermediate disturbance, while Daxigou, Yilegedaigou, Wudubulakegou and Piliginggou were severe or extreme
disturbance. The results indicated that the wild fruit forest in Xinjiang was seriously disturbed by grazing, and it was urgent

to optimize or formulate a scientific grazing system to maintain the sustainable development of wild fruit forest.

Key Words: wild fruit forests in Xinjiang; herbaceous community; grazing path characteristics; grazing evaluation; grazing

disturbance intensity
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Fig.1 Grazing landscape of wild fruit forest ; livestock along the trail into the forest gnawing vegetation
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Table 1 Distribution range and topography of wild fruit forest in each grazing districts

oI s e itk ff ’f;’ B A
Grazing district ~ Longitude/E Latitude/N Altitude/m gradient/ () aspect/(°) Quadrat number
AIEH 83°25'55"—83°26'23"  43°32'41"—43°33’13"  1394.9+82.5 32.1+7.2 RE 141.2 9
BETIR 82°43'00"—82°43'49”  43°11'41"—43°13'25"  1323.8+27.6 28.6+6.7 M 137.5 9
BRI E  82°17'54"—82°18'06"  43°20'41"—43°21'25"  1307.9+27.8 30.8+4.5 K 134.5 9

R R4 81°31'07"— 81°32'56”  44°09'07"—44°11'31”  1131.7+52.3 27.3+9.3 4 200.7 9

B AWt 81°05'23"— 82°06'42"  43°20'08"—43°21'44”  1346.7+34.4 27.6+8.8 ZRE 139.2 9
KVGH 80°48/30"—80°46'19"  44°26'01"—44°26'13"  1256.3+44.2 22.9+8.1 PE g 203.1 9

1.3 HAMYIREE o ZRETTH
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Table 2 Grading standard of grazing disturbance intensity in wild fruit forest

RO HIE 58 B 45 4 BUEFEHL TR e i B 45 4 MR
Grazing disturbance intensity level Grazing pressure index || Grazing disturbance intensity level Grazing pressure index
BT Light disturbance 0.00—0.25 FJE T Severe disturbance 0.50—0.75
T Intermediate disturbance 0.25—0.50 WE T Extreme disturbance 0.75—1.00

1.6 ik

FHFGEH o BT 05 J 2021 F12022 4 2 A4 U X AR 5 HGE FE bR F- 3 8dE . 32 SSPS 22.0 F i
XA U X FEASTE VAR A RRAE P 22 R P48 55 DL R G FRAE 1A T 5 R 2R 7 22 9341 ( One-way ANVOA ) Fl 22
St E RIS (=0.05) , FEXTEASHE IS FIBGE FRIEH8 AR DEATAH CME 00T s SR o A ik 3R U AR G
FENEFE bR 00 2 a7 R B | 9% 1 45 B3 9 32 RV CBO - i b, 388 3 I ASORITE P41 5 78 5% 45 Tl 41X 1
TSR FE A TER A PR . R Origin 9.1 1R,

2 HREHSH

2.1 T T BT SRR AT VA AR
2,11 HOARBEIEA NS 45

W3 FiR, TR, TR AR AR S L A 2] 14 Bl 40 J8 41 Fp, RAFEL(19.51%) | JBE R
(17.07%) BFF(14.63% ) BT o5 1 LU B R T IABBMEDY) . A [RIBUBCX REASHE T B P A B DL AL 33 2 i |
FEAEZESE . WAL ARV AL (31 F) (SET-IRA (29 Flv) (FEARAR 7 5w it (20 Ff) (DCHLFF I (19 F) A7
SRR (23 Fl) CRVEIE (24 Ff) o W FP R EAE A AE T R AR S ALY (00 T B L 43.67% , AR E
PRS2 SRR 32, LA 5 0 10.45% . 7.64% .6.88% ; S5 A AETAH
B SR VAR PG V8 AR AR & A A ) T 5 oy B0 ol 20.43% 14.47% 3R 338K s B #R A P 5
14V B35 74 5 DR AR AR T AR AR R AR 1 T B 7 L BH S T R, D3RR A B b L B I S KRR, 43
H12.29% 12.72% 12.66% , H HAUZK & A2 B MIR & ZE | BGRB8 EVSE A B 2E & T e

R3 HBETFRTHERRREBBRERFZNYHARREEE

Table 3  Species composition and importance value of herb communities in different grazing districts of wild fruit forest under grazing

disturbance

FERA . _ HI¥) B FAH Importance value/% ;

Main family HHH 4 Species g BT BWE B pER

IRIE EOATRL| HiH R

RAEL Gramineae H T Cynodon dactylon (L.) pers. 10.45 6.09 4.62 5.13 4.42 7.15
BB B Phleum phleoides (L.) H. Karst. 6.61 2.04 — — -
W25 Dactylis glomerata L. 7.64 3.24 — — 3.71
3 Festuca ovina L. 6.33 — 3.74 3.89 — —
T4 Bromus inermis Leyss. 5.81 2.42 — 2.43 —
F L Neotrinia splendens (Trin.) Nevski — — 3.20 2.64 3.99
WY Setaria viridis (L.) P. Beauv. 6.83 9.45 10.92 3.84 — —
B Echinochloa crusgalli (L.) P. Beauv. — — — 11.04 10.11 14.25

JEIEF} Labiatae 4% Origanum vulgare 1. 1.45 2.36 2.81 1.19 —
PPN Mentha haplocalyx Brig. 1.64 1.80 — — 1.16
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FERH

FEH) EEAE Importance value/%

HH# 4 Species B FE i Pt HL ik,

Main family I e - - fra KVGH
R Salvia japonica Thunb. 2.39 1.79 — — — —
35 BEE Leonurus artemisia Houtt. 2.93 — 0.96 — 1.17 —
BLJERE SR Phlomis pratensis Kar. & Kir. 1.27 2.62 1.69 1.51 — 2.59
B IIIT Nepeta pannonica 1. — 2.81 6.12 10.15 5.37 4.76
4235 2% Dracocephalum integrifolium Bge. 0.84 0.96 — — — —
4%} Compositae WA Taraxacum mongolicum Hand.-Mazz. 1.55 3.08 4.86 2.93 7.02 3.66
K#[ Cirsium japonicum Fisch. ex DC. — 3.44 — 1.67 — 1.72
4-3E Aretium lappa 1. 1.15 — 1.41 — 1.22 2.61
S IKEL Ambrosia trifida L. 4.54 6.70 — 3.53 — —
WY E Artemisia lavandulifolia DC. 0.68 1.16 — — — —
ST\ Lappula myosotis Moench. — — — 7.84 5.99 4.64
TR} Leguminosae LI Trifolium pratense 1. 1.08 1.47 0.63 1.51 0.84 0.43
480 Trifolium repens L. 1.31 3.65 4.11 5.52 5.02 7.23
Wi T Sophora alopecuroides L. 2.13 2.61 472 — — 3.62
BB Onobrychis viciifolia Scop. 1.77 — — — 1.85 —
HEE Glycyrrhiza uralensis Fisch. — 2.69 6.07 — — 4.19
T+ AR P 5% Berteroa incana DC. — — 7.56 8.84 5.22 —
Brassicaceae WiFe Thlaspi arvense L. 1.16 — — — — 0.19
B RFRIT Sisymbrium loeselii 1. 0.78 — — — 1.56 0.13
AR BRI H Campanula glomerata 1. 0.47 — — — 1.91 —
Campanulaceae Hiist S _ . 1.36 3.09 — — 1.37 —
Codonopsis clematidea (Schrenk) C. B. Cl.
AIER Apiaceae e E AT Aegopodium latifolium Turcz. — 3.59 — — 1.35 —
WFEASY N Daucus carota L. 3.48 2.41 — — — —
4Rl Rosaceae WA Fragaria vesca L. — 4.21 3.71 2.26 — 4.86
Je2EHE Agrimonia pilosa Ledeb. 4.45 1.08 8.03 3.93 — 6.78
e 11 » o
FHPB} Chenopodiaceae IREEEE Chenopodium glaucum 1. 3.96 3.05 9.04 7.60 11.19 —
X 3 i
Bﬂafs”f:laiiiceae ﬁiiiﬁ Zfachycentm Kar. & Kir. 6.88 574 o - 10.45 6.32
ZF} Moraceae KK Cannabis sativa L. 5.66 8.63 12.72 12.29 12.66 7.32
BREEl Iridaceae HEiLBE Iris halophila Pall. — 3.66 — — — 2.79
ZREL Urticaceae R Urtica fissa E. Pritz. 1.79 4.16 — 4.77 3.53 3.76
IR — 31 29 20 19 23 24

Total number of species

2.1.2  BERBEEAEKRHE

WE 2 iR R MOR R BOX A SEAS RS AR K 2 TARRR AN o A5 76 V8 T BT IR 98 T ARV 11
T R m T HAX R R OR AR N 77.24% , AR UE BT I8 5 93.29% , HL T I
FAEBET IRV, K 29.04 BR/m?, AR A VT BLT5 VA 5 75.38% , HHiAR AR 18 5 R VG 14 22 [ B AS (4 36 B 35 i 34
TCl 25 FOATEVE (1) 2 B R0 A i A AR AL R AR — B, I BV AR R VE 1 B AR B R T
A ERHCIX, 5350k 33.28 em 236.57 ¢/m”, Hmi B H R/ K P I8 R 89.92% , H AR W ik L fe /N DE BL 95 9 1
93.40% , i BB A hr va 74 VG HLF 14 P As AR I8 K P Y8 2 o) () 2 B M A i 8 o i 3 25 5%
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Fig.2 Growth characteristics of herbaceous communities in different grazing districts of wild fruit forest under grazing disturbance

N[N ING R IR AN R B X A AR T 7 A IR SR AR 22 5 B35 (P<0.05)

2.1.3 FARFMEEYIF

W 4 FrR BT, AT AR FEE YR A Margalef & FEFRBUR AR, M 1.45, S EAATHi 7014 T
W) A AT R R PV AR B 3 22 57 57 JLVA BY Shannon-Wiener Z £ PEF Simpson £ 33 45 01 ix
R, A AL 7390 55 1.56% (1.19% ,(HIX P X 2 (] JC 3% 25 57 5 I AE Pielou Y2 FEFERC L HARAT R vg 4 DT HL
HIE RV & & T AR s A

F4 HMATATHRAARNBURERBEZNYMSENE

Table 4 Species diversity of herbaceous communities in different grazing districts of wild fruit forest under grazing disturbance
O IX Margalef 4= 5 BEFE 5K Shannon-Wiener Z2FEVETE %L Simpson fIL A EEFEEL Pielou 5] FEFE £
Grazing district Margalef index Shannon-Wiener index Simpson index Pielou index
Fuyiat] 1.45+0.24a 1.89+0.17a 0.83+0.03ab 0.94+0.02b
PR 1.43£0.25a 1.92+0.13a 0.84+0.02a 0.96+0.02ab
BB 51 0.96+0.15h 1.43+0.09h 0.75+0.01¢ 0.98+0.02a
VE L5 0.83+0.18b 1.48+0.19b 0.76+0.04¢ 0.97+0.02a
LB Awt] 0.96+0.02b 1.72+0.11a 0.80+0.01b 0.81+0.01c¢
KV 0.98+0.15b 1.46+0.11b 0.75+0.03c¢ 0.97+0.02a

F PR B E AR DS PR R/NE R 2253 B3 (P<0.05)

2.2 R T B R AR GE R AR

221 WOBES R SR

N 5 Fros , BFAUMOAS [R) P IX A 0T 285 B T R BI/ IV R G A% A BB A P s il 55T /R ¥ (DL B
T RVGVE BB, 43500 19.23% 17.25% 16.49% 14.77% 10.49% 8.51% , MAKPGE B N 14.46% , H
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Hh TERGE SR b DERLE YA YRR, O 45.55 em, UOHEIRSARIA & 15.98% , A5 AEVA /N O 28.72 em, AIE KX
o AU S MOE B AL, A 2638 MR P A S 28 IR T 52 IR R A R e 7, 1 O s A 2 o I AL
Hilo

£S5 HETFRTHRRFEABURHOHBELERTE

Table 5 The number and density of pastures in different grazing districts of wild fruit forest under grazing disturbance

OB e LUGIEE 6 s e

N - ) . . ) ) B B
T X Grazing-path width/cm Grazing-path number/bands Gravi L

. - = = razing-pat|
Grazing district e/ TN Ty e/ N e density/ %

Min Max Mean Min Max Mean

Vi) 21.67 35.67 28.72+4.72d 11.00 26.00 17.43+5.35¢ 8.51+2.77¢c
BESF IR 28.94 37.84 33.75+3.05¢d 25.00 34.00 29.33+3.83a 16.49+2.20ab
B AP e 38.06 41.7 39.98+1.83b 24.00 30.00 26.00£3.46ab  17.25%1.54ab
UL s 44.23 48.06 45.55+2.17a 17.00 21.00 19.67+2.31be  14.77+0.57b
PR 35.13 40.29 38.27+2.76bc 25.00 39.00 30.67+7.37a 19.23+3.21a
KA 28.98 36.83 34.25+3.43¢ 12.00 23.00 18.16+4.17¢ 10.49+3.11c

F P BR A R T B bR ; RIS RNG FRRRE R BE (P<0.05)

2.2.2 WGBSR

A 3 R MOHCTAL T | BRI A R 45§ Hr
I 0.71—1.86  AFBUKIX I HOE Sy fi ks R AEAE 25 25t
et MR DUH R HGE R R RO T L iz 2 |
X G I s SO X RO R R B
T AT, MBI 1T DA ER AR S | %”' )|y
B R R PHGE B RO T 1 B ol by éi L
VLW 3 A MK 1 HCE 530 8 ) 1 5 8 1 O §0L%§ $> ¥ X
g
2.3 BRSO T PR B L A e
231 BOARRHEHGERHE DR 5 5 B B £ E
N 6 BTz , BESAR A B AV AR 45 47 2 ® £ =2 8
I BN . Hol BB 16 B I LY St Craving diri

At Z ) AR R B AR G OE AR A HEYS Simpson
L Margalef F & FEH6 40 Shannon-Wiener £ £
SHCE LB IERDOCR (1 Piclou AT T I o e e o
FEPRARSCHEA .3 s OB SEE S ARE M0 B . R g i R M G A 80: S % (P<0.05)
o BE LA AR i S 2 ARG R T i e 5 e
AHET R L A W S B 3 GROM OG5 O S R R B | B 42 W) 4 | Shannon-Wiener 22 B 1 15
Simpson PLH EHEEL Margalef 5 B2 18 £ 52 325 0O SC M POE S R 8 KPR 175 BAS 32 3 52 1 25 A AH G
KERI, 5 HABSE R IO W E AR
232 RORHEEFIBGEFIER) 380024

Xt S R AR BV S BRI R Rt AT I 0 (R 7)) RGN FFIEE R T 1 A9 F s RABUT 2 51
B 77.63% , o BER MR P05 BEA BAF R REVE T . JErh 2l 1 o v 32 24 FH RO PR R REAR AR 7
FE(0.850) HAEY & (0.823) , W HEE R REAR A KK 75 55 2 5040 ol 32 2 4E FH I 98 br 2 B A T VR 1Y
Shannon-Wiener ZFEMF8%8(0.713) 5 Simpson LR FEFEEL(0.755) , AT IHZE A F AR ZREME R T3 55 3 s d
R (0.613) S8R %2(0.712) R BT (E IR, FTIH4E 9 BOE 73 A RHAE R 1

B3 BMEATHTHERATENBXABEERES

Fig.3 Morisita index of different grazing districts of wild fruit
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Table 6 Correlation analysis between herb community and characteristic indexes of grazing path

b i$ A Bk Bk bherllnnon- Slwn;psm? Ple]ouA Marﬁ%a]e{f Wit it Wit
Characteristic factor i BRI f=niy e Wiener BEss L) 4 FHEE iy ¥k iy
R Coverage . BEZ 22 O N - S - ' e
TR Density 0.748 **
TR Height 0.836*"  0.568 "
FAA W) Biomass 0.845""  0.629""  0.936""
- - ok
Shannon-Wiener g FEEER 0274 0527 0277 0.259
Shannon-Wiener index
. < b R
Simpson {3353 0.188  0438"  0.235 0.200  0.987
Simpson index
ielou Y57 FEE %
Pielou 151 42 0124 0128 0.066 0052 -0314 -0.354
Pielou index
Margalef £ B %
argalel 5 B 0218 0424%  0.256 0209 0901**  0.891** -0.092
Margalef index
g
P S0.7537F —0.554%" -0.583°°  -0.579°* -0.141  -0.068  0.012  -0.066
Grazing-path width
SR
WL;&E -0.300 -0.007 -0.394 " -0.379"  0.215 0.224 -0.357 0.129 0.199
Grazing-path number
15 B2 i
%L&E . -0.291 -0.304 -0.392" -0.415" -0.383" -0.388 " -0.047 -0.429*  0.166 0.515""
Grazing-path density
LUSIER 9B E R

-0.387"  -0.291 -0.123 -0.166  -0.246 -0.217 0.236 -0.068 0.546 " -0.169 -0.075

Morisita index

*,P<0.05; ** ,P<0.01

x7 BRAEXRSHEFERERNERS S

Table 7 Principal component analysis of herb and pasture characteristics in wild fruit forest

FFIEFEFR Characteristic factor PC1 PC2 PC3

HIARFEE Coverage 0.850 -0.401 -0.198
AR Density 0.812 -0.025 -0.124
HAREE Height 0.818 -0.383 0.063
FAA Y Biomass 0.823 -0.401 0.029
Shannon-Wiener Z#EEHE %L Shannon-Wiener index 0.677 0.713 0.094
Simpson fEEEFEEL Simpson index 0.619 0.755 0.128
Pielou 51454 Pielou index -0.044 -0.504 0.370
Margalef =F & JEH5 %L Margalef index 0.608 0.649 0.299
HOB FEIY Grazing-path width -0.662 0.373 0.453
W iE % Grazing-path number -0.224 0.625 -0.530
OB B Y Grazing-path density -0.546 0.005 -0.613
WGBSR %L Morisita index -0.372 -0.073 0.721
WHRFFE(E Initial eigenvalue 4.866 2.758 1.692
75 22 ST Variance contribution rate /% 40.550 22.983 14.101
ZRIF 2Tk R Cumulative variance contribution rate/% 40.550 63.532 77.633

2.3.3  FCHCTIUER R o SATA

B LR 2% o3 ke S EAR T 6 AN bn AR 0 B R MO P58 B A PR F8 AR, SR ADINABSURNE PRAN ¥4
(WL 1.5) A3 M2 HOH IX O HORAE R (R 8) o A AETA I BUR SRR/, D9 0.15, HUBCT s BEAL T 52 5 T4t Bir
By 55 KM MOR AR KO0 0.32, JCH T Y5 B2 A T rh B2 0 B BE s DA% A R P I O 15 %0050 0 0.62
0.71; #44b T B BT HLB B H#R AR 5w 18 5 VL L I BURSE B R T 0.79, b TR TP B, 285 70 #T,
2 BB S SRR AR B O
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Table 8 Grazing pressure index and grazing disturbance intensity of wild fruit forest

g N i ‘ e ; o
R ’ﬂl}f R ﬁﬂi?ﬂﬁﬁf O IR ’ﬂl’f RS ﬁﬁlﬁ?ftﬁf‘%

. Lo Grazing pressure Intensity of grazing i L. Grazing pressure Intensity of grazing
Grazing district . . Grazing district . .

index disturbance index disturbance

AL 0.15 BETH JC A 0.80 e BE T
BRI 0.32 TR Bty 0.62 &R
AL 0.79 WBE T PN 0.71 T

3 Wit E%ie

3.1 BPRARRIACTR VR AR IR S MR AT B A

TBCBUR AR A i e £ ZE R 72X RS2 5 W R A TR 250 S T RE A DG R 2 — 2 T it 21
ARAE D 25 MO AT A 2 B AR R 37 0 A B M IO A A RE A Fs A ™ 5 AR A BT IR T fr g A e . LU
TERFFE R, NIRRT SECARRER 1 B VB SRR DL R S R B R A
WA RS AL R PR A B T AR BE B3, 28 78 0 B A RS I B9 SR B o 2 09 R AL R N 3R W)
AR SR80, S BOMRIR/IME A 1 R R, AN AREVE h B RS RE (R SR, 45 CHORE B 1Y
T X RIREAFAE— 5 22 5%, 3 AT R SRR B PR R B 6 FEUBGE R h , KB TR 2 ek # il
AP B ARA B AT IO, B T B B, JF BRI nT I SE i ol D R O R T, ROBR LK
ZRAE ERITARIE D PERCE A R A5 DL B A s FURAE B R B O T 52 BB 0, T 3R AT
BT IR B 25 [ HDG IR BR34BT HAE R LT . il m] UL 7 SRR [ DX 1 B A B AR
AR A —E R L SR T4 T DX B RO E |, T B SR AR 25 R SR Bk 7 R R
3.2 HPRARBGERHIE S BT P B i1

OB R B R B A v B A2 B I B i D SR 25 o A O B T K 38 S A 2 T
HARRON I E R bR EATE SR C T B0 HOE AR S I, X e g s R R,
IR S AR DX G % 0 i AR B2 X Hiltbrunner 5578 RS2 26 B R IR BUCHR BE T, R 1 3 22 40 %%
L BOE S AR AOE S8 AR OR 22 57, SR ST OB AR RS RAAT . 3l RS 00T, BB A iU
ZE NG NCR IR I I U 2R . RE N TIVMRER SR IR AR R B MR RE  TEAE 2 P BUE HEA
AR 1) O™ R BV L, 2 SHRE) N A FA R L TR SROLERE AP O R BER B JFRER K
2 (10 JSE RLIBR I o JEE SN, S SRR S P D) | SRR v ARPUM 3 0 O, IR Bl B 0T, A0 T
SRR X — 2D IUE T BRSO DX 1 O 43 %5 BE 5 OO B B AR DG O S 8O HGE
ON A EATAE L 22 5 o AN R ICH DX A B o A AR g, BRDE LR QR o, HoAt e X R T 1 38 22 e, LRI ]
AE S OB X ] 03 e AR S RO R DA RO A 3R 35 0600 X BT T i B A4 I O TR AR
JBCHC T Y5 BE AR R RIS b AT i oA
3.3 BT RN FUBCE FRAEZE 5 P B R HIE 5 B AR

IS REE S FRBHCHC TR B R 2R R B SRR A A R A M RN D RE R SR . DAL T
FHBR I PE A IS 32 B4 T2 A A RSG5, U0 Dara 55 ARHE Y Fh 20 0 BOR A 56 2 AL 508 TR
1o JEE X A 5 5 T S5 JEO RO B HEA T T VP AR 5 R AR Landsat 38 AU TR R M R A R 1
HE IR I AR AR AR DL 5 ) RSSO HCHR BE BEAT AT . A E AR S HOE A B G R AE S R G v G
(1953 5 S BORTL H SLBELRSTOUL , o) A s 1 AR R A 1) S B E > A, 5 R EURCHOR (8], JOHR # T BOE
AT IR T o A WY 81 BRASOR, , IR 88 A 0 T 0 S Y P RO MO, P i
FOAAE RS 1) S BV EA AR AL OSSR . Ol AP0 R S OB L5 5 48 PRI A B RAR B BCHOT R
Hh e A RO OB 0 -5 REAR S v 4 P G A5 A ) Bt L, SR PR S PR 2 1o o3 BT T i 1 6 A
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fIEREAR PR B DU BE AT 1 RSB IT A BP SRR A I S5 A R il | 2R F DL R
G ARRFIE A5 T A SR A S ) RO TR BE 2R B PP R 2R, S S i P SR AR A R B, T
O30 A AEEG Forh | 5 AR DO U, A 4638 45 5T LA R AS IR 5 OB R IR 25 AR B, A
PEOTAE RO P EECRC T, 35 BRI AT P SEBRAE LR A AR AT, HAC B A B
3.4 Ry

SEFSRMOPK DX A S5 A U B IR DR AP A OF I, — AT 25 M 7 0l A e PO IRV (AR | B & ol &
JEABEANBI R, B R R ER ™ B, A ) AR PRI, A T O ROR IR SR ST 2l b 2 A7 52 31 b
M UM SE S A, 7 LR R AR v A A AR S R G RORRSE 1, D 4P BT SRR 8 IR 7 Ol 22 B iyl
FREL R T T AWM FE a5 R S 0 DU R AR g il (1) EFX 48 P BE TR X, 07 S R i 40, X R A i iR
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