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The diet composition and trophic niche of main herbivores in the Inner Mongolia
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Abstract: In recent years, degradation of the natural grassland areas of Inner Mongolia has been particularly severe. Many
factors have contributed to grassland degradation, including frequent grazing, trampling and damage by herbivores. These
factors have not only changed the structure of the plant communities and plant species composition; they have also affected
community succession. To examine the effects of grassland degradation on the dietary composition and trophic niches of the
main herbivores of the Inner Mongolian desert steppe ( Ovis aries, Spermophilus dauricus , Oedaleus asiaticus) , we measured
changes in the dietary composition and trophic niches occupied by these herbivores under different intensity grazing regimes
in June-July 2003 using an n-alkane technique. The results showed that the richness of Stipa klemenzii-dominated
communities decreased significantly with increased grazing intensity, whereas the proportion of Salsola collina in the
community increased. Salsola collina was the main food source for Ovis aries, Spermophilus dauricus and Oedaleus astaticus.

Six to eight plant species were ingested by Ouvis aries but Salsola collina made up the largest proportion of its diet. The other
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main species ingested by Ouvis aries were Allium bidentatum , Cleistogenes songorica and Allium polyrhizum. Five to seven
plant species were ingested by Spermophilus dauricus in Stipa klemenzii-dominated communities, but Allium bidentatum and
Salsola collina were consumed to a greater extent than other species. Spermophilus dauricus fed less selectively on Salsola
collina with increased levels of grazing intensity and more selectively on Stipa krylovii. Overall, Spermophilus dauricus fed
most selectively on Allium bidentatum , which had the highest selectivity index score. Five plant species were ingested by
Oedaleus asiaticus, but Cleistogenes songorica and Salsola collina constituted the largest proportion of its diet. The
selectivity indices of Oedaleus asiaticus for Salsola collina and Allium polyrhizum were lower with increased grazing
intensity, while the selectivity indices for Cleistogenes songorica and Stipa krylovii increased. The selectivity index of
Oedaleus asiaticus for Allium bidentatum was highest at moderate grazing intensities. Analysis of variance tests on grazing
intensity, herbivore identity and plant species factors revealed significant differences between each factor that we examined
(P <0.05) and significant (P < 0.01) interactions between any two factors or among the three factors. The proportion of
plant species ingested by herbivores in ungrazed plots was significantly (P < 0.05) lower than that in grazed plots, but
there was no significant difference between moderate grazing and heavy grazing intensity plots. The proportion of plant
species ingested by Ovis aries was significantly (P < 0.05) lower than that ingested by Spermophilus dauricus and Oedaleus
asiaticus , but multiple comparisons of the diets of different herbivores showed that there was no significant difference
between Spermophilus dauricus and Oedaleus asiaticus. Trophic niche breadth of the three herbivores became increasingly
narrow with increasing grazing intensity. There was a great deal of overlap among the three herbivores with the greatest
trophic overlap occurring between Ouvis aries and Spermophilus dauricus. There was also considerable overlap in the diets of
Ovis aries and Oedaleus asiaticus, Spermophilus dauricus and Oedaleus asiaticus. In summary, heavy grazing on the Inner
Mongolian desert steppe changed a Stipa klemenzii-dominated community into a Salsola collina-dominated community. This
succession led to the degradation of the grassland, and to fierce competition for resources among the three main herbivorous
species. Therefore, controlling pests and mice population densities to prevent outbreaks is important for grazing livestock

and food safety.
Key Words: desert steppe; Ouvis aries; Spermophilus dauricus; Oedaleus asiaticus; Diet composition; trophic niche
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P 1100 m , £ FFEFR 571924 200 mm , AIBAEDIHETE RS A LI/ INEL S | ZARZ (Allium bidentatum ) FITCTEBR
FHL( Cleistogenes songorica) N F , KR = E A 13—17 em, MB A TEEN 35% Aih, LIRS+, {56 TF
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X R ARG OB 5 8 T 7, BCBUBE 45 0 1) B 5 o 2 AR 2 TP /K U B Bk e 2 i
A TSP R B i LA S AR P Bl A P g ) 328 30 A R AN [ S A g )3t/ N X, TE A DX R 7 B 10a 179 A
P, HP 5 S DX R R B OO A3 S e B e R A FE 2.0 km 1 1.0 ke 9 X35, R R 2 b R A 5% 5 g b Tl T
Rl
1.2.2 K ERE R ETEHFT

K H 4 S ARMRIE  FEA RO X AT RISHURE 9B 5 m, 478E 50 m, 3 3 47, ®:47 100 J¢ , L E 300
Je FESEE 3 H e H I RS e T IR, B 40 eI ARCY 1 hm? |3 H #ES2I R4 H w0k A
U RE . AR R T2 K8 (%) J5 , Goit B AN AR, Do B 25 B R AP e il (3R 1) . i
X F 2 R 18 R B B B2 2 B ( Phodopus sungorus) | LBk B (Allactaga sibirica) A IS B ( Meriones
unguiculatus ) . 22 2% 4 B ( Cricetulus Barabensis ) . %8 H- & B ( Allocricetulus eversmanni ) . . it U /5 Bk 5
( Cardiocranius paradoxus) %5 , N[FI XA S /R AR 2, MILEFR (1) . SR)G7ESE 50 2 fif 5138 R
B BRI B NEY,

F1 TRMHEERTMHBEREBM

Table 1 The density of mice and their composition under different grazing intensities

e i B BRI B Composition of mice/%
ooy oty V) REAGHE WM WAGER  HOR  AER KROR | BAGH  GEOAEER
Density of mice S dquricus A. sibirica P. sungorus  A. eversmanni  Mus musculus M. unguiculatus C. Barabensis  C. paradoxus
NG 5.92 32.3 16.1 29 9.7 3.2 6.5 3.2 0
MG 2.24 50 16.7 8.3 25 0 0 0 0
HG 4.64 24 16 24 12 0 4 8 12

NG: JTeHIX No grazing; MG H X Moderate grazing; HG . TR HIX Heavy grazing ( similarly hereinafter)

1.2.3 /N EE BT
iz FHAA I 19 512 D0 e it ek ) A 2R 8 B 6 S [ A0 a0 DX P B BIL R 20 A 550, g a5 1 SRR 949 10
W, A3t 200 ), G s AR S TR g B i O AR RO AR SR N SR 1d RS K
DA RO LA 3 kN AE s (R 2)

R2 AEMHPCREEHNEEREAEMLILS

Table 2 The density of grasshopper and proportion of their dominant species under different grazing intensities

TR et R/ (1200 1) YNG4 L0/ %% YN M/ (1R /200 1)
Grazing intensity Density of grasshopper Proportion of O. asiaticus Density of O. asiaticus
NG 15.3 70.6 10.8
MG 32.6 95.3 31.1
HG 24.8 95.5 23.7

1.3 HERCREMAL
1.3.1 HWHSFRE S B

TEA R RCROE T MR NN 1Y 2 45100 m BIAEZRE RS 10 m —FET (1.0 mx 1.0 m) , 3
20 FETT . BT A ST L IRDAIED, SRR R BT S, 7 65 CMbAR Tt T B R AR E T R, ORI XA
P KT 0. 5% B RFELZ) 20—200 ¢ 3o 1 mm FEEEE, 40T Hobb e o it
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1.3.3 RENEWEEE S0

Mo R X PN T B 3K 2 R o R A S A A ( TEARCIX 10 35 Fp RERARCIX 6 I FEE X 6 H) JHUE
WY, R IR A B S, 76 65 CHEAE Tt T By st 1 mm 0, 2007 Hosk e & 4,
1.3.4 U5 A A4 IORE 55 A0 B

AL SO /N A8 ALY 150 Sk (M :F=1:1) EAEE T (1.0 m x 0.5 m x 0.5 m) , AffE
&, BB 6 /NI YSCAE — R ZE Ml HR AR 4 YR 2SR T e 65 CHLAE TP LT, A FLAE e 1B
1.4 FESHT

HIH) 5 ZEAEAE S BB AT ik 2 X S 45 5 b A 740 #T
1.5 HdEabrfnsrHr
1.5.1 SREWE HGITHE

XA S BRI RN O i A A O R B U BIR T 5/ N 7 DAL R P Eatwhat B4R
1.5.2 EHHERECTE

VEREMEFREL (ST PR T4, Rts &Y b B MO 5 i R SRR xR E Y S E

ﬁ%%wﬁo%&ﬁﬂz%ﬂ%&@ﬁDﬁﬁﬁﬁ*%ﬁ%ﬁﬁﬁfﬁﬁﬁ%¢%$%ﬁﬁﬁmwo

1.5.3 EFRADMIE

BRI E IR 58 ) R A Shaanon-Wiener {5 88 50015, A= 507 5 &35 KO A Hurlbert (1978 ) &
RO AN B, = - z P, x1gP, 10, = z PP S B, RS0, A T
BP, R i SRR j IR B P, o b SR ORI LB €A A BETRCR S B A R
2R
1.5.4 BdEinr

RIS HE R SPSS11. 5 4 fF GLM A RIEAT R X =R FE Jr 25007, W 1SD 5 T rikii i £ & 1
B, A B Excel HHEIFERIKZ,
2 BRESW
2.1 BEE PRI F L1

T I AR AR 5 B AT AN TR BE R /N S B T T A 14—20 R HH Y 10 FRAE Y L E AR
Wy R BRI 99% L L EA TR SRS e EE YRR, b ORI INET S5 Bl BB B 1 i
ifi T, 3% B2 (Salsola collina ) W TBCACHR BERS N4 N, AE A 3R (32 3) , DRI/ IVER 25 B v Bl A0S 14 38 K Tt
BRGSO B XA PR A I S L T R AR 3 R A,

®3 TRMPCREZZEYMHEETYERLLS

Table 3 Main plant species and their dry matter proportion in the community under different grazing intensities

FHPIFIZE Plant species NG MG HG HA)FPZE Plant species NG MG HG
ZMRA A, bidentatum/ % 0.87 3.46 1.01 WLk 2, Allium polyrhizum/ % 1.23 1.09 0.95
&8 Artemisia frigida/% 1.33 0.13 0.22 B Cares duriuscula/% 1.28 0.05 0.52
TR F¥E C. songorica/% 9.97 6.74 8.85 INIREAE Convolvulus ammannii/ % 1.46 0.61 1.40
YRR Epheelra sinica/% 0.11 0.12 2.63 AHRK Kochia pristata/% 0.10 3.06 0.12
WBES. collina/% 20.22 75.28 81.65 INEFSE S, klemenzii/ % 62.88 9.09 2.14
o SR LA

.45 99.63 4
Proportion of total DM/ % 99 9 99. 49
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&, HAEBEERE Cyy \Cog (Coy M Cop BERAFAER 0] 22 57 | BELE R L S ANIULAT AL 1) 22 53¢

x4 DSFBEPEIZEMMERRE (mg/kg THIR)

Table 4 n-alkane concentrations of main plant species in S. klemenzii community

HEHFIZE Plant species Cy  Cy Gy Cy Cyp Cy Cp Cy Cyp €y Cy Gy Cis S Total
ZHRA A. bidentatum 2 8 2 16 2 92 22 331 20 233 16 24 0 768
XU A polyrhizum 3 112 17 106 17 239 22 693 65 4177 57 94 3 5605
B AL frigida 1 9 2 39 1 76 14 836 52 679 53 117 29 1908
BHE C. duriuscula 4 6 3 7 2 21 6 274 31 303 23 58 2 740
TC1-BRFHE C. songorica 4 1 2 7 2 29 5 85 4 90 4 4 5 242
INERE €. ammannii 1 2 2 7 1 18 1 32 2 38 1 8 0 113
FFREE E. sinica 1 5 2 10 1 25 5 236 7 48 10 7 0 357
KUK K. pristata 1 3 3 41 4 116 15 559 24 335 19 71 9 1200
HEZRS. collina 1 2 1 4 1 14 4 93 7 92 5 11 1 236
INEFZE S, klemencii 2 15 3 22 6 171 12 474 21 2521 33 1892 88 5260

2.3 R[RHCGREE T 3 FhERsh P &k

PG DN BARAT 10 A ZRE AT H i TR RBCBGRE T REE AR A T B2 (R 3) IS T
AN BRI BE T B RS R B B R R IR A — B 22 5 (R 5) o MF FEEREH Y 6—8 Fii
Yy, Horbops B0 7 R L ok, FLFE SO AR SN T XA (Artemisia frigida ) TV R ( Cares duriuscula) HI2R
BB YR E B R B 5—7 FiiEY) , FELUE B AR  WIN/N 08 F 2R 5 FiiE Y, H
rhIETERR B NEF S RIS B R B B K, ARG 2 A 2L (Allium polyrhizum ) F1Z MR 24 o 8 3 X i 0o
JE BRSPS 3 RT3 T 5 225007, K IR R A AE Y 22 T EL PR PR 2 ) A = 2 TR
FAAEN R B EAE (R 6) . 2P AT 2 8 L B, Jo e DI A £ 5l 0 R £ 1 AR B 491 o 35 0 T e i
DX AE P BE O X U X B RS R B L B 22 AN R (R T) s AR B ) B TR Y
IR B BRI /N A28 (H R 5 R B BRI /N A B A SR A HE B 22 AN 35 (3R 8) o AN [RIUHOR AN W] B B )
WX} 8 PR R A 1) HL B B & SRR MK ( Kochia pristata) A1, FiA B R & il 22 R 85 (R 9)

x5 AEMBEE3MBEHYAEARR S ELLE CFAHERER) /%
Table 5 Estimated diet composition ( Mean+S. E% ) and their multiple comparisons of three herbivores using the n-alkane technique under

different grazing intensities

H2E 0. aries KEIRER S, dauricus WH/INEE 0. asiaticus
Y Plant species

MG HG NG MG HG NG MG HG
ZARH A, bidentatum 11.0£1.2a  4.5+0.3a  16.422.0a 14.6+2.1a 13.2+1.3a  0.4x0.1b  5.6%0.3a 0.8+0. 1b
XU A, polyrhizum 5.3+0.8a  1.5%0.1a  1.1x0.1a  4.2+0.8a  2.2+0.4a  2.5+0.4a  2.10.2a 1.340. 1a
B AL frigida 0 1.0=0. 1 9.3x1.3a  1.3%0.3b  1.40.2b 0 0 0
B C. duriuscula 0 1.0+0.1 3.2+0.4 0 0 0 0 0
TCrEBRFHE C. songorica 11.6+1.5a  17.8%2.1a 0 0 4.3+0.7 19.0+2.0a 22.7+2.3a  28.4%2.5a
ARHK K. pristata 3.5+1.2 0 0 0 0 0 0 0
WEXKS. collina 60.62.1a  72.2%2.2a 60.5+2.4a 76.8+3.2a 77.6%2.6a 38.8+2.2b 58.0+3.4a  63.2+3.3a
INEFSE S, Klemencii 8.0+1.8a  2.0+0.3a  9.5+1.2a  3.1x0.2b  1.3x0.3b  39.3+2.2a 11.6x1.8b 6.3+1.2b

MRFEFRERARE AR FRFRREFBE(P <0.05)
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Table 6 Three factor analysis of variance of diet proportion
, SEIr A
SRR Type III sum A 25 F
Source of variation b Degree of freedom Mean square
of squares
T Grazing intensity 832.641 2 416.32 263.958 **
B Y Herbivores 815.261 2 407.63 258.448 "
HE S Plant species 66565.481 7 9509.354 6029.179 **
TSR E X T B Grazing intensityX herbivores 1663.121 4 415.78 263.615""
Tl 43 FEE XU A2 Grazing intensityXplant species 8251.361 14 589.383 373.684 **
BB G PR ZE Herbivoresxplant species 7197.236 14 514.088 325.945 "
i ER5)L7 B
BCHCRIE AT A IDACRRIR 3130.473 28 111.803 70. 886 **
Grazing intensityXherbivoresXplant species
%2 Error 227.12 144 1.577
JFN Total 88682.693 215

o« ZHMEE(P <0.01)

RT TRBHEENERTLILOISELLR

Table 7 Multiple comparisons of diet proportion under different grazing intensities

HOBCHR T s B i
Grazing intensity Mean Std. deviation Number of samples
NG 8.2958a 15.71730 72
MG 12.4292b 21.09884 72
HM 12.4917b 23.34801 72

AR FEEFROR 22 5 3 AR FRRR 22 53 B3 (P < 0.05)

RS TRREIMPERRILGIZELR

Table 8 Multiple comparisons of diet proportion in different herbivores

BRI T % FrifE2E BEAS &

Herbivores Mean Std. Deviation Number of samples
M 0. aries 8.3250a 18.31380 72
KRR S, dauricus 12.4125h 23.24482 72
WIH/NEW 0. asiaticus 12.4792b 19.02243 72

AR F RN ZERARE AR TERRZE R BE (P <0.05)
x99 AEHEMERBLGHSEILER
Table 9 Multiple comparisons of diet proportion in different plant species

LS % b2 FEA T 1
Plant species Mean Std. Deviation Number of samples
BB C. duriuscula 0.4593a 1.01952 27
ARHK K. pristata 0.3852a 1.15948 27
ZHRA A, bidentatum 7.3778b 6.33521 27
B A frigida 1.4444¢ 2.91380 27
XU A polyrhizum 2.2481d 1.60633 27
TR TR C. songorica 11.5370e 10.58436 27
INEFSE S, klemencii 8.7889f 11.71299 27
WEBKS. collina 56.3370g 23. 40620 27

A FRERR 22 R A 2 AR FERR 27 B3 (P <0.05)

2.4 A[FHCHCEREE 3 P sh Y s B R RE R
PEFRPEIRBOCT 1. 0 ULHTZMAE IR SR 2, FE A FIHOR T, 20 3 X B0 B i PR BN R) (35 10)
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EAERE ZMRA TCr a7 HERRA 2, Hoh Z2 AR 2R Ba 1 R B T f 3 e PR 8 B T, B0k 2 B
WOH B R PR HCT 3, I LA rp B2 T A DRI DX 405 5 20 ) 0 A i JB | v o8 R s B A AR i O Tk £
P, BRI PR R B BE MU AR AR AL, (H 32 2 TRV o m] SO ik e Sy e R FE 5 T 0k
B IR B RO B W R SR B FE R/ IV S8 A 0 22 B TR AN AR B (3R 10) |, JUHAS AR R 48 B s, I
ORI R 35 B IR B ROV B SR M M A8 B8O B, X/ NV 2P B e M A B n | o [e)RE 8 B2 SRR LA AR
SR AR PR PR AT, WL IRTRE S O AR S MR B 5 Bt A R 3R SIE /N2 0T SOUEAG Z8 0 B SR O PR 4
BT B, 00 JE 25 B RN 5P RE PR AR RO I, Z MR BAEIE VORI T P AE 8dmos (£ 10) , B
NGRS ) B R R S O e B AR

R10 FEMHCRE 3 MEEINYIERIEFEER(S)

Table 10  Selectivity index (S/) of three herbivores of primary plant species under different grazing intensities

H2E 0. aries KEIRER S, dauricus WH/NGERE 0. asiaticus

FEHFP Plant species

MG HG NG MG HG NG MG HG
LA A bidentatum 3.18 4.46 13.01 13.76 13.68 0.46 1.62 0.79
WAL A, polyrhizum 4.86 1.58 1.15 1.16 1.98 2.03 1.93 1.37
WiE A frigida - 4.55 6.77 7.69 4.55 - - -
B C. duriuscula - 1.92 2.34 - - - - -
TETEBRAFHE C. songorica 1.72 2.01 - 0.56 1.91 3.37 3.21
AKHBR K. pristata 1.14 - - - - - - -
WEBXKS. collina 0.8 0.88 3.02 1.02 0.96 1.92 0.77 0.77
INEFSE S, klemenzii 0.88 0.93 0.16 0.33 0.47 0.63 1.28 2.94

2.5 AETSCHCGERIE 3 FhE RS E SRR AL T
3 PR SIEA RO TR S SR AR S ST R R A — R (R 11) | BEHOE A3, 40 = R I /)
FEUR Y E TR A AR A | T35 B R B B0 AR A7 PP BE TR IX fe I, {ELE A 22 Al A et A 9 R T AR
11 TEMABEE3 HRENNEFRESMEE

Table 11 Coefficient of trophic niche breadth of three herbivores under different grazing intensities
TR Grazing intensity

B E Y Herbivores

NG MG HG
M 0. aries - 1.27 0.92
KRR S, dauricus 1.20 0.78 0.81
WIM/NFI 0. asiaticus 1.17 1.15 0.92

2.6 3FEFESYIERESMESE

A A e R RE S T W T B R B AR R B, [ s W e AT 2 RV A RS R . 3 P s
ShPIE/ NVEF PR T S PR E TR S L R (3R 12) , HrP A 2 Ak B R s RUE S & e ) e,
YA AR AT YN /N 3K 5 7 SRR P /N A2 i A 25 A B, AT 3 e sl 0/ INEH S B v X e
AR BEARML, Se S+ BONIEN . 456 3 RV B Sl B0 HORe A e PR B (36 10) 208, = XXk A Z AR
A TE AR TN FEUCOR A 5 T8 5 R OOV 8 Y 5 4, LA 3 5 S /NG M50 02 B B B S 4
G BSRACRET P LB, 5P R
3 itie

(1) BEREHARIS BT LUTN RS Ps] 15 PO R & 2 (R B R 8h YR & I BOR R R B 2 ol
P T B e AR A B0 e B A W R 21T 0 4530 Ay, B e B AR T LAY B O A £ R 3 0
2—10 PR A LG AR T GE Tt JTCIX A 20 AR, R CROIX AT 14 FRE Y, TR CHX
A 17 B RS A A i S BB O BB T R DX R A IR T 0. 059% B LAFAR ) =t B

http ; //www. ecologica. cn



3 ST 205 P95 T 0 B B0 £ B U 7 2 863

R D IR, a0k 1048 ( Gueldenstaedtia verna ) (5 BEVE A1 0. 03% M3 T ( Cynanchum thesioides )
0.02% i & 5. ( Pocockia ruthenia) i 0. 0005% . 3L F f£ 8% € ( Astragalus galactites ) 15 0. 002% . ¥ 4= §if
( Plantago depressa) 5 0.04% 4 5 ( Koeleria cristata) i 0. 03% %5 VK%L ( Bassia dasyphylla) /7 0. 04% 55, 25{L)
HIFE A A FS 2. ( Scorzonera austriaca) AW B FE (Iris tenuifolin) K[ 14 ( Asparagus cochinchinensis ) , T 3 $E4H
PITE BB S WP A B L PRIASEIF T S #R2E 8 5 99% LA B 11 10 R AR AR Y 171, oKk &6
B ES, REEFINYITRERE T 10 FCF LIS H A R FPSE (8 i T HAERETE T i B 1R X 4 o
IR R B VRS /N | I 2 Bl o b AR AR B (B 0 AR ZE O P i 10 ABCR AT Al I DR 25
HoA 5 BT & R sh Y kit — 2 I s Ao

R12 3MHREFMERESMERE

Table 12 Overlap of trophic niche among three herbivores in S. klemenzii community

frinaht e i 5 R N
Herbivores 0. aries S. dauricus 0. asiaticus
H2E 0. aries + 0.1944 0.1815
BRI S, dauricus + 0.1033
WM 0. asiaticus +

(2) R B R SZ AR Z2 IR SR R 0, e, 405 9ol 1 1k ) 30 O 25 5 R ik e Ui e 25 1R
R RO BHR (M E AR ) TR BUOR B R R S B AR R 2 R R O R A
RN B S IR JUHAE B X220 AR SRR e EOX 40 0 5 B R B L, 3x 5
R BB 2 A K, YRR = ol B ORI I 40 50 I TR SR
ML (Y PORE SO TR AR ) S S R e X, 4 BN T XA R R A, T LR
TERETE PR AR /D I R R AR 1 2 3 HA RS e PP R B2 AT

(3) BB UE T R A A LA AR O T SRR AP AR S5 A 0 A 98 B R O 1 25 A
BRI SR et 2 AR A (3R 1), 3K 5 R i Sl G AAC DX R B JRE T DX ) 4 T R R AR T 509, (BRI v
AR BE A B, RV I8 SR B RN R MR Rk 16 s 2 (0 — e R b e S il E 2R
B Z BBV E SR A C R B RBEDTTE 2B A i Bk A LUR B h B 8 58 3% . et s &
PRI A, I Z RO B s TR R ZE AL IR R B AR R R AR RS T BT LAE
AT A SR B R ARSI, UREREA TR I (A0, A BE W E RH RS B AR B LB H 3k 5 R B R DA
YV 0 BN ST S2 S S PRI TR R R, AR ST R RIS A 1 3k 1 /R B BROR B T 5—6 R
FRVIZSFRARRN | MRS TSP 02 RIS, AT h O R S RO B BUE &
AT ERRYEM  HIK SR B AT B AR A R Ve 8, 1Kk 5 K B B Sk R MR B R RE S R AT
KM TR SR AR A O A S A T ORI BRI T e B R R A X S R
Tt BT R R RETOR , AT RE S T B B O A A

(4) BT RES TARZ 77 Bk F A is e gk (EC 2 805 v H R X IR HUR 2 MO R AT IR 28R B
SRIRIE PN 2 ) AT R B V2 T A 08 i e (B SZBR T AR e A ) AR 5 1o A
JoE A I S P /N i DR FORN 2 S R 2 A SR S B e A R B S ok
MRS, A0 T 5 R AR | 55 B AR R AR O AR S R, MU /N AR ) £ R
TRCHSE B A AL 22 S AN 3, Ul TSI YN /N A S50 £ ) B R R i | 2 v 2 REVE R RE BN

(5) A= S B8 BE SRR — AP RELE— AN Th BT A R 4 RS TR BE R A SR 70 Y e e se e g, B
BRI I EGE T HAAF RO (R I B YR, SBOE FR A AR A Y Y g I s, e AT
RAFFGERA I S) A A MR T, AR 3 b 55 3l Wy 9 A5 2557 PO 1o 48 DK A8 7 | % 4 2 1
BRI IR AR, e BT IR — MR SR A T BRI R R RO
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AR T /INEE S ARV IO b SIS 2 A0, T EL 2 el R 3 9 e A TR I U5 W/ NBE S 3 v 2 28 AN 0 1 T
RIS,

(6) ARV AL A 37 2 SR A O W W URAF A58 5, JUHAE ET BT IRAS SN BT ARBIFE 35 5 7R 3 il
FINE I /N M5 A A 2545 4 A A A 0 T B R BE R, DI T B8 B T AR I, 3 2 ) B DA A S A B 38
T R F S AR S S R AR Z b S AR By R O VRV R B A E M IR A n] R PR R
R AW R, 3 M AL R B BOR RN AR L I AR UG AR A AN R R
SRS N RSN AN TEER R YREE bR B BRI S AR R AR AL ) TS R
Ji£ | IR 2 5 e Hof g 2 A 25 0 T A R RO, BT T Z LR A DGOC R ™ L AR R B, ZERIRE Y, R
F1% 368 FEE e R, 7 HP R A DX U 1 3 R, R TS AR B8 0 8, B 940 % B S04 R, D5 W 0 B2 O 2= R A1
eV TP SRR o BE OO 2 IR 7 v B AR 2 2 T At P 2 38 BB AT )2 16 55 BN 2 BE AR AR AR B, DTk
P A B R BE IO TR T 6 I o BE OO 5 1 B B R AR I R SRR, PR, 4 B A
TR EE, By 1k B HRCE A R A SRR B B s W BAT T R BLSE B SL
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