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The bryophyte consumed by reindeers and species diversity of bryophyte in

reindeer habitats

FENG Chao, BAI Xueliang*
College of Life Science, Inner Mongolia University, Hohhot 010021, China

Abstract: Bryophytes typically have a small body size and are widely distributed around the world. Research suggests
bryophytes have various kinds of secondary metabolites and natural compounds which have many biological activities. High
acid-detergent fiber ( ADF) concentrations found in the mosses make them indigestible. For these reasons, bryophytes are
not thought to be grazed by herbivorous mammals. However, studies found mosses were eaten by a variety of vertebrates and
birds in cold environments. Reindeer feed mainly on mosses in winter. Mosses account for about 10% of their winter diet.
The reason reindeer feed on mosses is that they contain a special chemical compound, arachidonic acid, not synthesized by
reindeer themselves. Mosses contain a high concentration of arachidonic acid. Ingestion of arachidonic acid could benefit
animals in several ways: (1) arachidonic acid is one of the precursors of some prostaglandin hormones, (2) because it has
a low melting point (—49.5%C ) arachidonic acid might contribute to lowering the melting point of fats in the animal’s
extremities, (3) most importantly, arachidonic acid affords protection to cell membranes against the effects of cold.
Consuming this fatty acid may afford the reindeer better protection against cold weather.

We analyzed reindeer feces in Aoluguya, a minority community in the Great Khingan mountain range of Inner
Mongolia, to study the bryophyte species consumed by reindeer. The feces samples were collected in April, June, and
September in 1999 and analyzed microhistologically. The results show residual leaf fragments of bryophytes account for a
large proportion of the feces; only leaf fragments of bryophyte, and not other plant parts, keep distinctively recognizable
forms. The morphologic features of cells were seen clearly and distinctly. We found 5.63% , 2.2% , and 12.92% of the

sample content collected in April, June and September was from bryophytes, respectively. Four genera comprise most of the
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bryophyte material found in the reindeer feces: Pleurozium Mitt. , Dicranum Hedw. , Aulacomnium Schwaegr. , and
Prilidium Nees. , with Pleurozium schreberi making over 70% of the total. Polytrichum juniperinum was found in relatively
large amounts only in sample content collected in September. Didymodon Hedw. and Racomitrium Brid. were found
occasionally in the sample content. A small amount of bryophyte leaf fragments which could not determined to species
comprised less than 0.01% of the sample content. Reindeer appear to feed on bryophytes seasonally but the species and
relative proportion of the main species of bryophytes consumed do not change significantly. Obviously the eating habits of
reindeer are selective.

We also measured the coverage and phytomass of bryophytes of four forest types used by reindeer; Pinus pumila-Larix
gmelinii forests, Ledum palustre var. angustum-Larix gmelinii forests, Rhododendron dahuricum-Larix gmelinii forests and
Helodia. The result shows the coverage and phytomass of one or two species of bryophytes are higher than other species in
every forest and Hylocomium splendens, Sphagnum spp. and Pleurozium schreberi are dominant bryophytes in the four types
of forests we investigated. The genera found in the reindeer feces account for 45.5% of the genera by the total number of
genera found in the four forest types. If grazing reindeer prefer to graze the most abundant bryophytes in their habitat, these
species would have more grazing pressure than less frequent species. The selection of bryophytes by reindeer is determined

by the abundance of the bryophyte species itself.
Key Words: reindeer; bryophyte; faeces; coverage
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LRI e WIREAAE T R4 IS RS i R F13R £ LA IR A6 DR BR80UJR oy 9 T g 2
SRR O RS R s i TR E R T HE SR s g1, 2004 R0 600 HA4
Y 1 s bl R A FLS K R B LSk T & kT T LARRAR P B S B VR R B R T AR
HEAEES | FEATEMATEPERIG R R , S aEb R R, B EE ATy,

HERYRAIGUN , 062 . TR S 2R AR R LA 25 R A 2 i P R ARME S
IR A I By B A U SRR e RS R s R B SR,
ﬁ%kﬂrﬁt*&i&lZ?FE%ﬁiﬂ@%%@%ﬂ%ﬂ%%%ﬁ%’ﬁﬁﬁ%E@%/Jﬁm . 1978 ﬁ15,El<ern\Kildemo 1 Parker [A]
BHESE T YRR B BB ;1984 4F | Boertje ZEWFFTAL L YIREM A M B YIRT RBL, E AT 65 &
B 109% ), B EEAIRTE AR IR N REIRAF AR A0 BE 5, (1 5 6F o 224 ml v M A i i L L= 46 A Dy
TR B S e i, XA R DR RE W 48w sh i I AR SE RE 7 , X T RE 2 I EE A H B AR VG A SRR L IX () s YR 8 5
BRI

YIEE H P RLE 28 e 6 1 (E X rh & SR A ) A R SR A L TTIIESE . A SCa e X A= 1%
TE PN 52 iy R %28 UG 114) 2885 VG S5 bt 5 AT ) 5 38 AR A 9 P S8 RN 5, 2 — 254 9 R £ ) 5 8 1) o
J& KL G 3 AR FR , I &I FH 5 B A 0 U5 RN I 1) R4 4 SRt B et
1 MRFAE =%

1.1 B8 XA

e [ 8 1 RE R R AR TG AR R D22 AL, v T A2 121° 05'4"—122°53700", 4k4h 51° 20'4"—52° 30700,
TESNE AL 70 J7 hi® TG SIS R AR B S L 22 RPE0YRT R EVE S VG S, AR RS R I, A
700—1300 m, KI&L2UEJE AT KRl , & 298 B, 2 AFE R ARIRE 1 Ay h-43.4 C S iz
6 Ay H29.6 C, HFERE 1 AHE-27.9 °C,7 A 17 €, FEKE 300—500 mm, LR 82 d /&
AT FRMHE Bl AT A R A (B -V A AR R R AR R - A MORITA R AT AR TR
TRASRFIVE A AR 0] 45 i HT S A R MR B D, 7 b T 5 2 R T (B AS K AE K 3E  2  HbAK  5 di
LBk Y=
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1.2 BPRERIIBUR: M A

HURE R PN 52t AR DLR T AR T 3 DH 08y e SRR S R 2, X 9IRS 2y DX sl A A - 35 I A AR AL
T -T5 I FASK FLRY-va A ARANTE PEIEAT 1 55 AR Wy i A IBORE TN R . 1999 AEBFANRAE4 A 6 A 19 H YIRE
AOZEfE
1.3 B SIE Jr i

K 3 A A U R 2 AR 22 K hi i 2—3 d IRV I B B R M S A e b i (ks il 2
em, N 100 AS/INJA% ) BYR3E F R P-4 R IT , WG & 1B SERR S 7E M BRARDILIY 2 60058 T LS8 48E 4T
MR IR & B R 5 A T R BORAE T A TR A A0 L PR E S i, B RS (E I 10 9T, R0 3
MAEER ST

A A 2 PR M B 2 T B B (0 5 B AR pH E & EEAE YY) 5 A HURE b 43S B AL ZE B 10—20
10 mx10 m.1 mx1 m Al 10 emx10 em BYREST I E M EE A0 5 B, I L 10 emx 10 em FEJ5 N2 FE #EAE
Vg Ye, AW (kg/hm’) = T8 (kg/m’) x5 x10°

i 73 Hr R ] Excel 2003 F1 DPS V3. 01 FPFALBIAE , R A8 [H 3 05 22 70 M1 Ml Duncan 8 5 24022 1 HUER
AN [R5 A ) 1) 2 S o 3k
2 ERSW
2.1 YIFEFEMEN F A EEME

I Y FEFEE Y W OIS R B, R HER YA B iR S LU SE B T M AT Y O AT RO e
3ANAMIZEME P Y E8H 4 & K 2E 888 (Plewrozium Mitt. ) | #l B #8 )8 ( Dicranum Hedw. ) 45 #i 8% J&
(Aulacomnium Schwaegr. ) F1EM & J& ( Prilidium Nees) , =45 K # ( Polytrichum juniperinum) RAE 9 H 13 1Y
FEP L W ILXT 8 ( Didymodon rigidicaulis ) FIHV &£ J& ( Racomitrium Brid. ) , &4 /D M-8 F il /)N, Toik
i S A, SRR ZEE R A LBV T 0.01%

@© FRZEEE (Pleurozium schreberi) FAAE Mg HUAL FLARHES , 257 sy ity -, i 4H i e K 2508, &
BE SV FEERAE ML T A AL, A AR DR B DR JERE (T 1-1)

QHh EB#¥ )& ( Dicranum Hedw. ) FFIE  KER B ol B o (0, SL 058, LR S0 B U IR, &4k
AW i BRI OB SR IBEDE | 71 SR e R RS RE  HRESL  SEERAN MK T IR BRI BDE
WA REAL AR, Z R EAE A, R EURE Y JERE MRS T Z A e B R A, g
YA $5 K - il R ( Dicranum elongatum) (] 1-2) | H Al B #E ( Dicranum japonicum) (& 1-3) i il B2 #%
( Dicranum polysetum ) ( & 1-4) i &% ( Dicranum scoparium) (Kl 1-5) ,

@ BEDHEE (Aulacomnium palustre ) FFAE T MEIRIE 8K RIBEEHE | 9, Jeim B AleE 220 JHA T
FEBCRE T | 273 B T EL U 2 BN B SO RN 7S 008 | B JEEF- il o T L e e B T B 4
IR (E 1-6) .

@ B (Prilidium ciliare) FelE MR AT, BN TOM  h 5 A KT, oM BER S SR A
BELL, MR BOE SR EDE (8 1-7) .

G a4 K EE ( Polytrichum juniperinum ) ¥$1F  NZ MWL), BEE  HIE | FIE SR KB | i B | i
FRAEMER TIE (B 1-8)

© X4 & ( Didymodon rigidicaulis) FFE W1 42k sl Bk | BB 45301, 109 1T 240 M A [ sl 81 7
B W LA RDE (85 TR B2 RER NS, -3 BRI Bl Y BE , B AN KBRS 5 (8 1-9) .

RAEBEERY AT N I SBHERIT  (H G FEXS & SR ) I RRAR 4 19 73 ¥, R B b Jm ARG [ 5, — 264
IR IR BN AT BEJE T AN [F) b s 5 BEAR ) W S SV KA AR A e — B TR,

2.2 FEfErpE SRR O
4 Jp W2 B S BN 2ERY 5. 63% , DRZE6E (Pleurozium schreberi) (WU e 2 | & B 5L
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B 1 1. RZEEE ;2. KT ESE ;3. BARMESE 4. W HEEE ;5. #1286, BFHIHE,7. EHE 8. K& XRE 9. XS
Fig.1 1. Pleurozium schreberi; 2. Dicranum elongatum; 3. Dicranum japonicum; 4. Dicranum polysetum; 5. Dicranum scoparium; 6.

Aulacomnium palustre ;7. Ptilidium ciliare ;8. Polytrichum juniperinum ;9. Didymodon rigidicaulis

19 93.9% ; it BB &% ( Dicranum spp. ) JAPEAE I EE (Aulacomnium palustre) F1E M & ( Ptilidium ciliare ) {9 HC A
L, R i 0. 1% —0. 16% ; HA R R 1) St T &6 85010 0.01% . WIH 4 R <RAE-4 CH|-5 C,MYIE
WIE7E 3 4 A IFER B X —HHE IR A IS s R R RERCR B
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6 HIMFEMEE K2  ZEEBM R mETE , & atay R A5 25N 2.2% . IR 256§ ( Plewrozium
schreberi) WKAR & IR Z RN S, 7 B B BB 74% 55 4 Ay B T B R EE ( Dicranum spp. ) B &
it s, 2 TIPS #E (Aulacomnium palustre) BN & ( Prilidium ciliare) | 5 & #8500 17% ; HAE RS
AR, HAE G RTE, DIFTES , ol pue . 9IRE B A O BT RN 3 T 20:00—21:00 LU
el A Oy 2OR A B, X — B R BRI

O 7, PIREHEALAE T B A e A b BB 12, 92% , KSR SR R 2R 8§ ( Pleurozium
schreberi) 5 W) FUI B RS, M 5 85 B0 90. 4% 5 I FE#¥ ( Dicranum spp. ) , 1R 4% 35 &% (Aulacomnium palustre ) Fll
B E (Prlidium ciliare) FCBIARVT , i B #E ( Dicranum spp. ) #HXT 3% HoAY @ Fh Gom /b T EHE L A1 0. 01%
(F1),

ATLAE Y, BT AR B RCR AR, PR & S R B 2L — @ e, HREH Y
BRI TP g FIARXSE LU 304 K A2 R BAE A, AR ZE8E ( Plewrozium schreberi) U624 5 FEH i & SRR 70% L) L, 2
YIRER B B E#EY) i EEMXTS R B A PR EE,

x1 BHENMEEETHESSE

Table 1 Average percentages( +s. d. ) of discerned bryophyte in fecal samples

HEE Bryophyte 4 H April 6 A June 9 A September
IR Z5BE Pleurozium schreberi 5.29+1.072* 1.63%0.275° 11.69+2.533"
i E2 2% Dicranum spp. 0.16+0.046" 0.37+0.085" 0.62+0.064"
EME Prlidium ciliare 0.12+0.108" 0.01+0.010¢ 0.41+0.047"
TBPEAIHEE Aulacomnium palustre 0. 10£0. 025° 0. 19+0. 020° 0. 17+0. 068°
¥4 % 8% Polytrichum juniperinum 0.020. 17
EHE B4 Total bryophyte 5.63+1.108" 2.2+0.295¢ 12.92+2.574°

AR FEERRTE 0. 05 /KA1 W35 2250 MR 7 RE R B 2257, BB R A ) A 03 16 LUA8E, b s 1] DA B 433 o9 LA

2.3 WIRET B X I A EEA ) o5 S A

MEFA-TENEFA R HURE M I 3% 840—1050 m, pH {H 3. 9—4. 4, & B2 A 4 3 FP J2 55 &% ( Hylocomium
splendens ) \FEWEE ( Prilium crista-castrensis ) FIIRZEEE ( Pleurozium schrebert) , s\ 15 87. 0% , /A=W i0h 8352. 6
kg/hm’ ;

FEF-IEIRARR  URE HL I 4K 850 m, pH {H 4. 5—5. 5, HRF)E AU SR R 2K 6 | B L GE A I A% #E
(Sphagnum spp. ) , BF5 ¥ 65.3% , M/ WHh 7087.3 kg/hm’;

FERG-P5 I AARR  BURE ISR 750—900 m, pH {8 4. 4—4. 5, RE 2 - (0 S5 Fh 2 R 25 & | B B AU e
( Sphagnum spp. ) , BTG 18% , AWk 2346. 5 kg/hm’ ;

HE BRI 850 m, pH fH 5. 5—5. 6, B #F)2 A 0 35 Fh 2 U8 7k 8% ( Sphagnum spp. ) FITH 1 45 3 6
(Aulacomnium palustre) , 555 E 80% , AWK 10075. 4 kg/hm* (£ 2)

HI 6 2 AT LUE Y REA 6 DA 4 FhbRA s b 2 4002 DL 1—2 Rl sEm ) iy 5 FE R A i e ok, K%
LR IRIX LIS & ( Hylocomium splendens) e %% ( Sphagnum spp. ) FIIRZEEE ( Pleurozium schreberi) i ¥, X Fi 4y
AR SRR ARUERE R AT A R FERARS Y AR P B2 A 38 pH (EA ¢,

2.4 BEYRESHEERENRKR

YIJEE 3 A7 3 A v I WL S 1) & BEAE YL T IF I8 Y X IR b YA 0301, SR B R o 4 FhobREL v 25
Y JRE 45.5% . Ll B5e 22 WY IR 258 ( Pleurozium schreberi ) BRAETRPEBCAT 70 A S AE L E 3 ASAREL A #R
SE AR B Ll AL T bR b S B K IR B T 43.5% R ZEEE E R MTE DI S R
BIREAMT IR A A4S i 2 TN R SR B AR 2856 AR 9 H & 2 W it B & ( Dicranum spp. )
FEBRTEPESNY 3 A MR 3547 0 A, (H 35 BEAI, A JR 258809 0. 93% 6. 9% M1 22.2% i B & ( Dicranum
spp. ) /MBS AR YIRS R R R, H I EEAR AR BRAS 4R B I — s W8, BT il R &% ( Dicranum
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spp. ) FE I FER B B 2 — IR i#E (Aulacomnium palustre) TETREE T RN 12 HE 3 4K
A 5S4 K 8 ( Polytrichum juniperinum) 1M & ( Prilidium ciliare) W) 55 FEAHIT (0. 1% —2.5% ) , H: %}
B HEATRFESHEN R ERE At e R ENR D Mol ad DL EJUME B0 0] LUE Y YIEX & SEAE )
BYRE LIDEUE Ay 3, o BE R 0 & R i B/ N SR A eI LB 2 s iR B 3, I EE XS B s AR i e e T S
HEERYIA S ARG

R2 YIBEFXE 4 MREMBEEEHENSEREYE

Table 2 The bryophyte coverage and phytomass in four types of forests that reindeers are living in

ERA -7 HAAAK LIRS AN E NN
E#E Bryophyte Pinus pumila-Larix gmelinii forests Ledum palustre var. angustum-Larix gmelinii forests
Fid A4k Phytomass FAE Az 44k Phytomass

Coverage/ % ¢/100cm? kg/hm? Coverage/ % ¢/100cm? kg/hm?
&R Hylocomium splendens 75.0 8.9 6675.0 3.5 8.9 311.5
IRZEEE Pleurozium schreberi 2.5 17.4 435.0 43.5 10.0 4350.0
EMBE Prilium crista-castrensis 7.0 12.8 896.0 5.8 12.8 742.4
P HHE Sphagnum spp. 1.1 16.0 176.0 4.5 12.9 580.5
i B #¢ Dicranum spp. 0.7 10.0 70.0 3.0 10.0 300.0
4 KB Polytrichum spp. 0.6 15.6 93.6 2.3 23.5 540.5
EME Pulidium ciliare 0.1 7.0 7.0
TR EE Aulacomnium palustre 2.3 10.0 230.0
TR BE Rhytidium rugosum 0.4 8.1 32.4
KIMRIFEHE Calliergon Giganteum
BHEE Tomenthypnum nitens

LB -v AR AR biakes
8 Bryophyte Rhodﬁdendron dahuricum-Larix gmelinii forests Helodia
o 9B Phytomass i AWy hE Phytomass

Coverage/ % ¢/100cm? kg/hm? Coverage/ % ¢/100cm? kg/hm?
B %€ Hylocomium splendens 0.5 10.5 52.5
IRZE#E Pleurozium schreberi 4.5 15.0 675.0
BHIEE Prilium crista-castrensis 3.5 12.0 420.0
P HHE Sphagnum spp. 4.0 13.5 540.0 65.0 12.9 8385.0
i B Dicranum spp. 1.0 8.25 82.5
4 KB Polytrichum spp. 2.0 14.2 284.0 1.6 19.6 313.6
BME Pulidium ciliare
TR 8% Aulacomnium palustre 2.5 11.7 292.5 11.5 9.9 1138.5
TG #E Rhytidium rugosum
KR JFEE Calliergon giganteum 1.3 13.3 172.9
ETEE Tomenthypnum nitens 0.6 10.9 65.4

3 g

3.1 YIEEYhEEEY AR

BT E P TEYIRE £ & #E 0 60h J5 08 B P AUH 3% —11% W E#EEEAL S B #E AR 1L R il 1
Xof ZEAH 1) R AVOUL R A S Y EE B T SRR O A B AR 40 T RTHR  ARUCBIESE h & BN R B 1 B A ) £
4 1ME, 002 RZEEE ( Plewrozium Mitt. ) | [ BB # )& ( Dicranum Hedw. ) . 9% 3 #% J& ( Aulacomnium
Schwaegr. ) FIEM & & ( Prilidium Nees) . H:H JRZE%E ( Pleurozium schreberi) 5 358 1 & #EAH Y 1Y) 70% VL I,
o B EAR AL AT AR Bl ASHFSE rh R 258 R B IR 2 R 5 Kjell Danell 457 38 i %t 91 fE 36
1 2 IS S HUAE D) 53 A (R RSN R AR 2R B U R 2R B RN — 8, AR5 X0 S 9IRS 19 2 W 4k
ARTEAM I, Z M B EEREYVE N — R RAE B Y & & b — 283 K sE Y i fh s s . 78
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i R A AU R Sy A 3 A DR 32 B R B e R ¥ ( Sphagnum spp. ) , A i R #¥ ( Dicranum undulatum ) , 3
ith B2 &% ( Dicranum polysetum ) , 7R 258 ( Pleurozium schreberi) K245 K 8% ( Polytrichum juniperinum) , EL 43 K #§
( Polytrichum strictum) , B34 K 8% ( Polytrichum piliferum) M1 ME& ( Pulidium ciliare) ™ ; 75 B /R ¥ 37 1L AR 75
RO DX Y U B = R il B2 #¥ ( Dicranum scoparium ) , Barbilophozia floerkei , Polytrichum coll. | [i# 41 249 &
( Barbilophozia lycopodioides) T 25 #% ( Plewrozium schreberi) %52 78 1 55 R KR Hb IX 4 9 B 3 2 R 1 i 2
J& ( Dicranum spp. ) , 3% ( Hylocomium splendens) , 75 Z58% ( Pleurozium schreberi) , 4 /2 % )& ( Polytrichum spp. ) ,
EMEE (Prilium crista-castrensis ) FIJEIREE ( Sphagnum spp. )

SR SR S IAE ) HA IR i 5 % | 5 T R ARG 1 M0 (0 & B R A 2>
PORERE . AUF5ES LU W Th YIRS T & EE R SRR A ), A D BRI A ZE AN ] 33X AT B2 1h T4
B BRI AE W AN ) AR R AR A O R 2 T2
3.2 YN E YRR

R4 Robert G. S RYBIFFE , WIFEXT B4 0L £E00 KA 1) 15 BE B F & i P AL E IR G & Yy
B AR T, B R R YIRS A A o AR RAR BLARE ) LA RS R
THE SR BT B A RO R B ] TR # 10 J7 T, BT R R AR A s SR AR AR L
BT R I H A S E RS IR L7 4k ( ADF) 11 {5 2 BE R e Bl 7 AL, R, 91 e 1 & 8 0 R g
ARSI F TR BRI, T2 R — PR IR I —— 625 DUMRIR , T AR s A S sERe 1t ARBE5E gl
B R B e 22 W IR 2888 ( Pleurozium schrebert) | HoAE A2 VUG R & ik 8] T A8 T 1Y) 30% —40% (28] JERE AT
By, MRS (Dicranum Hedw. ) FAE/E DU R & 5 5 SR 6% —10% ) FE |2 thR 5
i (AN EAT B I R i AR G T A A S AR e S RS O R e S R, AR
-4 & &% ( Polytrichum juniperinum ) FNE 5 4% 3 8% ( Aulacomnium palustre ) [ 1642 VU R 2 & HUA SR 1K)
5% P R AR, PG, B RERA AR DO R Y B e R A R R

S IRZERE AL A DU R A A 24 A B BE ( Hylocomium splendens) (46 4F DU IR & 2 5 MG B A 30% —
40% ') TE AN Sk A IR B ARG AR T R I a5 B R et e AR RS R AR A R R
FIRESE I TACREEBIA CIZEME . 78 4 RIS 70 A YU 5 &8 ( Sphagnum spp. ) BYAEAE DUIETR & S 7E 2 2=
RE T EHRI 31% ) AREIR DA WP REHIC R, AT A &, A TFIEIAH AR EKSF 7
BB R BRI P BB B T VR AR EE AR A L R IR R G AL A 0 1 A B 0 T LA 4 i RS [ 5
FYIR S SRR EE AL 17 G 55 SRR (10 G A B P ) 2L I O i AN 8 AT A8 0 I RE R 0 DX sl oA
A2 W 5 BRI A T S R A R i — 2D R
3.3 HERHYX IR M E

REEEEYEYERLEZNEYH S /AL BAEFERFENTHINEYWEEN 5% —10% 47, & EEK
MAEY), TEREAEYI R R ADF S EEBENHSANARRER L, SHKEN RN RMaHEEER™ ., F
5T & B0, I RE & FH & Ll 42 & BE ( Polytrichum alpinum) A4S B Fe KF RE i A 78 x4. 813)/g, 1K & [A] B 1 Y
BREAREYINA 1281x4.813)/g" o d1 T HEEARMEG L, IIRE R BE N PRI LA BRI B i, (H & i
A6 DU IR Y 5 e C ARG AR P 2 s 19 (30% —40% ) 128 3 LI R AN AR RIS 105 R AS A7 AE T e 2
R R eI A6 DU R ELA v B AR T PR (Y RS AR 2R 1 — B2 s S iy 81 i 28 AT LAY
TEH BN 3 2L R LA R Az I IV 30 ) 2 8 A2 Ak s 78 AR DU R R Rl U4 (=49, 5 °C) , T RAREAIR R A 9 g 1D
(Ol A, A BT R AR AR 25 0 R 1 0GR ORGP A1 SN 52 FE v iR 351 RT3 A BT g
T AR UG TR | o T AETER IR b AR A7 SN B rh A 2 08 1 A6 A6 DO R

H T H SRR Y IR AL B EE T BOA AR (W& A B R TR TR IR A B S i) 62% 7)) IRFE
JA A R RE RIS R A X 4, X B B 10% 2470
4 ZEig

D FEEAE B FEVS Y I R i B T A B, RAEH A W et . BTSSR 2020 TR
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o T AR AR DUMRTR , DAL, 7 AT AR 2 o 18 A DU R 5 g B 5 S AL D 0 SR N 1 1, AR IX R #7 6
R A B Y A BRI 3 BE AR i, I A7 A — L8 R BUA Fp it — 2250 . (1) BR AR 0 A B9 52 1), 16 AR
ZWEEAEY AW IR R JF H sz B 2R BRI MRLE ; (2) RE H S Y I 5 2L 16 35T
ARBIICER 5 (3) B SRR X YRR AT TR L& 52
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