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Responses of plant phenology to climate warming in Minqin desert area
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Abstract: Recently responses of plant phenology to climate warming have become a hot topic both in the plant phenology
and the climate change studies. However, reports of desert plant to climate warming based on a long-term observation are
quite few. In this study, a 34-years observation was carried out to reveal the responses of phenology of 42 desert plant
species (including mesophyte and xerophyte) to climate changes in Mingin, a typical desert area in the Northwest China.
Results showed that spring phenophases were significantly greater than reported by others. In the process of climate
warming, change of monthly average temperature in different months and change of annual mean temperature was not
corresponding entirely. The influence on phenophase by monthly average temperature in the phenophase month was more
obviously than that in the last month, and annual mean temperature influenced phenophase the least. The study area locates

in China typical desertification areas and has an arid desert climate; air temperature rising in spring is faster than other
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regions. This is the reason of advanced spring phenophase in local area; it is also the reason that it has more sandstorms and

the in-advance date of sandstorms over the past several decades in this area as well as China’s northwest sand area.

Key Words: typical desertification area; plant phenology; climate warming; response; Minqin
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Table 1 Main plants observed on phenology in Mingin Botanical Garden

(1)

B4 e Fe s pUMIE
Family Type No.  Plants Number of year for observation
IRl Salicaceae FFEA Arbor 1 ¥ 884 Populus alba var. pyramidalis 1974 ~2007
2 %% Populus gansuensis 1974 ~2007
3 1% Populus euphratica 1974 ~2007
4 B Salix matsudana 1975 ~2007
5 B3 S. matsudana var. matsudana 1990 ~ 2007
#EA Sshrub 6 VG YOHD Salix psammophila 1978 ~1984,1990 ~2007
%Pl Rosaceae FrA Arbor 7 ¥ Prunus armeniaca 1975 ~1976,1989 ~2007
#i#} Ulmaceae FrA Arbor 8 Fi#r Ulmus pumila 1974 ~2007
&P} Lleguminosae FrA Arbor 9 [EBE Sophora japonica 1983 ~2007
10 HI#% Robinia pseudoacacia 1975,1983 ~ 1984 ,1987 ~2007
11 %58 Amorpha fruticosa 1978 ~2007
#EAK Shrub 12 Y& Ammopiptanthus mongolicus 1983 ~2007
13 FEEHERY )L Caragana roborovskyi 1990 ~2002,2005 ~2007
14 ¥4 )L Caragana korshinskii 1974 ~2002,2005 ~2006
15  H[Al%E% )L Caragana intermedia 1974 ~2007
16 1E4% Hedysarum scoparium 1974 ~2007
B Herb 17 FHH¥E Glycyrrhiza uralensis 1975 ~2007
18 %I HTE Medicago sativa 1983 ~2007
19 35 5.F Sophora lopecuroides 1974 ~2007
Hi%} Upressaceae FrA Arbor 20  {W#H Platycladus orientalis 1990 ~2007
%P} Moraceae FrA Arbor 21 R Morus alba 1974 ~2007
B Z=#} Rhamnaceae FFEA Arbor 22 W Ziziphus jujuba 1979 ~2007
I# TPl Elaeagnaceae FrA Arbor 23 YW Elaeagnus angustifolia 1974 ~2007
JNFRA Small arbor 24 Yk Hippophae rhamnoides 1978 ~2007
ARHEE} Oleaceae FrA Arbor 25 /N Fraxinus bungeana 1983 ~2007
WA Shrub 26 %33 Forsythia suspense 1978 ~2007
27 #¥T 7 Syringa oblata 1984 ~2007
28 T # Syringa oblata var. alba 1984 ~2003
BM Bl Anacardiaceae i8¢ /NFF Shrub or small arbor 29  KIEW Rhus typhina 1978 ~2007
JoH F#} Sapindaceae #EA Shrub 30 SCESR Xanthoceras sorbifolia 1978 ~1984,2005 ~2007
FAJIR} Tamaricaceae #EAK Shrub 31 LMD Tamarix ramosissima 1974 ~2007
32 KM Tamarix elongata 1974 ~ 1984 ,2005 ~2007
33 ST Tamarix laxa 1974 ~ 1984 ,2005 ~2007
#i#} Solanaceae WA Shrub 34 BIRMIAC Lycium ruthenicum 1975,1983 ~2002
PR Zygophyllaceae WA Shrub 35 JE 4 3 Ml Nitraria tangutorum 1975,1978 ~2007
357} Asteraceae WA Shrub 36 YD Artemisia arenaria 1974 ~2007
37 T Artemisia ordosica 1990 ~ 2007
#B} Chenopodiaceae J/NFEA Small arbor 38 #R#R Haloxylon ammodendron 1974 ~2007
F£H A} Ranunculaceae WA Shrub 39 H:F} Paeonia suffruticosa 1983 ~2007
B Herb 40  AjZY Paeonia lactiflora 1983 ~2007
KAF} Gramineae B Herb 41 1425 Phragmites communis 1975 ~2007
16538l lumbaginaceae B Herb 42 BEHEHFS Limonium aureum 1983 ~2007

* [ [f] the same below
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Fig.2 The change of monthly average temperature from 1974 to 2007
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Fig.1 The change of annual mean temperature
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M A2 Y PRI G5 R L 15 W R 4R B B0 BURI AR U - 2R 00 K TR AE 463 L 28 0T
T AETE PP B R UG TR R A SR ST AN T A AR , T v SRR N R A I RA U
AT ; WA G TT e YR AT , Y S o A BRI 2 - 028 (30 M- e G e A S AN R A o

GITERRY, X 42 FHEY P R E 14 (3 A 11 H) Jria, BBRA 215 63 & (11 A 8 H)
G5, LR ) 51 k. AR A A B R MR R BRSO — ik A2 7E 3 A TAIEN 7T H b
f1,3 A TRE4 ARRYRREBURKZET A2 @I R 2 R — A A7E9 A THZE10
HT 4,8 A LAIRTGE ZYMEIH A s A B T
3 5
3.1 YRR RSB RHAE

Ho— B RS B LG BB - A R o =, BRUSRSE B 2 J5 i — MR A S S 43 , DT T )
GIHTRL A, AR AU AR BB o TR, AR SCLAMZF ) R B 2R S A (I 9 A1) et d (2) kAT
TR —RBRERK: 42 PR N 2 28, 55 — RBRERBORF 42 FAEYI IR N 3 28,58 = RBKBRBOK: 42 Bl YY)
BHh112K(%K4).

T4 REXEINMMERPENER
Table 4 Changes in 9 phenophases of every clustering groups
Y15 - #9754k 418 The mean changing slope of phenophase(d-a~!)
S SR HRI R

HOKRE MHES Begiing 0000 e o The HHIER g TR pkm mocam
uds beginning  beginning  Buds and .

Plant group No. of R . o X Flowering K Late Fruit
. opening  extending flourishing inflorescence . flourishing . .
expanding . . period flowering maturity
period, leaves leaves appearing stage
buds . .
period period
12,13, 14, 15, 17,
1 19,22, 24,31,32, -0.182 -0.152 -0.146 -0.096 -0.145 -0.169 -0.154 -0.110 -0.078
33,34,35,38,40,
2 36,37 -0.164 -0.166 -0.095 -0.084 -0.110 -0.496 -0.206 -0.132 -0.318
3 4,10,20,26,27,28 -0.343  -0.325 -0.196 -0.134  -0.281 -0.114  -0.051 -0.109 -0.134
4 3,11,21,23,30,39 -0.293 -0.250 -0.184 -0.117 -0.221 -0.151 -0.017  -0.063 -0.163
5 9 -0.275 -0.009 -0.136 -0.171 -0.484  -0.281 -0.090 -0.340 -0.330
6 25 -0.221 0.163 -0.307 -0.239 -0.157 -0.304 -0.007 0.006 -0.260
7 1,5,6,7,8,18 -0.321 -0.331 -0.260 -0.249 -0.305 -0.303 -0.259 -0.173 -0.167
8 42 -0.227  -0.263 -0.293 -0.340 -0.179  -0.107 0.031 -0.385 -0.012
9 2 -0.377 -0.296 -0.117 -0.083 -0.293 -0.391 -0.261 -0.223 0.282
10 29,41 -0.065 -0.026 0.038 -0.029 -0.133 0.033  -0.019 0.042 0.149
11 16 -0.178 -0.140 -0.101 0.085 -0.176  -0.138  -0.683 0.085 -0.097

AR HTRT G RS b A A AR AR 2 FA ST X 11 AN R & MY W 28 RUARAE , R84
R B 2.6 ARAEFEARN KB 15 MY, B5EE 11 A RAEER,2 A AEREAEY(19,
40 5) 1 NHAE/NTTAR(38 5) F1 1 AN AT (22 5) s HAZEHE b A HEY
3.1.1 HMYAESEWYEER

MR 4 FJLE W, DAY YRR R AMEY A B, JUHE 2008 K TEEE 167 3 2 O R et
B, #—SHRESHMEITYFEAER(ES) , EREN: OP AR BEEED Y LA R, B g
Y PSR IR B KT R AAE Y , T R 3R 0 B /N T R AR ; @b A A Y R A S U B RO, « 2F
JE KA FEBETE P PO FFIE M AR R M 1 3 ; @ B AR A 4 28 Ak o BURR M ) IR A A U2 - TR AR SR
ZERE K ZEFF O AR RHA L B JR i A A e - , B A A ) A P A AL A R 3R I R A
3.1.2 HMYAEERRYIFEEES

WA B SN AE— AL = SEAE A R 3 TR EAR A ARG A TE AL, A SR 4 R T AR
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VEARFNEA 3 FAVER, T FE 3 FAETE AL (3K 6) AT LU - OFFAAE Y (¥ 9 15 52 iy 0 B K T HE A AE
Yro Hor, WZFRZ R R SR, FPAEFT AR MY ISR AT IR B R T RAETT A, M 2 T 46 R H LG
BAETAYRERIE LR T HEFTA QBRI LR , S A Y K9P 5 SR AT B2 R T A
Yo Horp, BAERASHEY) 2 RS AR FE P AR AT IR BE R TP AR A
3.2 YEiRRETH R A
3.2.1 YyiesiAe xR AR A i i R

H1 (3) Bt R MY &R A5 A 3R AR AR SC R B, 1 (4) 2O HAR 5 R B0HAT
TS (& 3) . & 3 A OZFPIRZ S R M 3 ZFT 0N ER TE 73 R i B S i 5 R R
AREHBEEMRIR, IR R 2 B0 ) 5X Le Yy i bl R AR R T R B R AT H . VR RAI it

Populus alba var pyramidalis A en VA vn 722 en P72, A, VA 72 VA VD en.

: ! : . ) ! o
. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Popu]lls gansuens's m T m T ml ml m T m 22 T 222, T 2 m T 2 T T T T TESY T 1
s 1 1 | 1 1 1 | | | 1 1 | | 1 1
Populuseuphratlca S mlm I%Il ml 17/‘lyn ml I77/1! T ml ml T ml T eaT T INE
Salix matsudana 1 7T 177, ez LA : = 7z 7! 7! : : : : : .
S. matsudana var. matsudana 7zl 177 M7/ ! 71 iz ! 771 ! 1 ! ! ! ) ]
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Salixpsammophila v DAvva A e \0 enen Ao B2 7720 | 7zl ' | N | ! |
1 1 1 1 1 1 1 1 I 1 1 1 I 1 1
Prunus armeniaca 7z A v vn e 0 vni 2 VA 72 o200 72, ! 1 L L ! 1 ]
1 1 1 1 1 1 1 1 1 1 1 1 1 1
Ulmus pumila A, ., ) vz P72, i 771, 7z, 72) \ \ , ) et )
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Sophora japonica | ¥ 722 F72 £ 772 772 P, =
P . 1 1 1 1 1 1 1 1 I 1 1 1 I 1 1
Robinia pseudoacacia 7z} N 77 R 77 W 7/ ) T2 . N 77 ,
. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Amorpha fruticosa | — ¥ rn P2 ZzR : z8 zz8 : : : —o— - : - .
Ammopiptanthus mongolicus 77 NI 77/ W 7 NN 77 NN - - N 77 AW 771 ! ! ] ! ! RN ]
1 1 1 1 1 1 1 1 | 1 | | | 1 1
Caragana roborovskyi vz vz L Fza vz vz L 7z L L L L
. .. 1 I | 1 1 1 1 1 | 1 I 0 | ] ]
Caragana korshinskii 2,772 ) vz 7] 17! z 7| v e
. - 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Caragana intermedia P en en'en en'en 2 v7 77 | 7z : : : g T .
Hedysarum scoparium 771 : 7] : = 77 21 2 17z : : : : : : : o !
Glycyrrhjza uralensis iZN iZM 7 [z 7 L L L | TR G RS S | L 7 y
N . 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2] Medicago sativa 77| 771 7 rz 77,
=] .
.g_ Sophora alopecuroides 177] : ¥Z2_rza : m: : m: : : : : : : : m: : :
) Platycladus orientalis — = 7z : = 2 =1 : : : - : : : .
g Morus alba | zza_rza A1 v 1 1 L1772 1 1 L 1 1 1 L 1 ]
2 le’phusjly”ba . 1 7 1 1 . 1 - 1 - 1 1 1 1 1 1 1 I 1 1
. . 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1
&= Hippophae rhamnoides | ¥ 77/ 7z 2z 72 : . . : — . . : : ~n
| Caragana intermedia Iz D X ek zzK = : : R : ! LN !
iE Fraxinus bungeana P72, 773 W v 1 [770) [z 1 1 L o1 o | 1 - Il ]
. 1 1 1 1 1 1 1 1 I 1 1 | I 1 1
Forsythia suspense | zn U, vn 72, 7, 2 v, 7, N N oo - . - .
. 1 1 1 1 1 1 1 1 I 1 1 1 I 1 1
Syringa oblata = A, A P m e ; e et , . .
Syringa oblata var. alba {za FA' _en' en! ! 7L ! ! ! ! ! ! ! ! !
Rhus [vphina 7l 1 \r7 1 ! ! 7701 1 | | | | 1 | |
- 1 1 1 1 1 1 1 1 1 ~ 1 ~ 1 1 1 1 1
Xanthoceras sorbifolia [72) \¥ZA_¥72 | ¥7ay, vrz2 W70, A, L L ' ' ' L v ' )
.. . . 1 1 1 1 1 1 1 1 I 1 1 1 I 1 1
Tamarix ramosissima 7Zm P72\ e P72, e 770, . 22 ! : YT 1 T By
2. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Tamar’x elongata £ 1 2 1 721 [ [ 22 1 2 1 [ [ Z [ 1 1 I [ 1 1
Tamarix laxa |—=2, A e I i l I l T
Lycium ruthenicum (ZN 7z L iZN vz L L L L L L L - - oy
N . I 1 1 | 1 1 | | | | | | | I I
Nitraria tangutorum 77 ¥z 7z rz2 7z - - S
Artemisia arenaria A, wm'za 'vden! el —C : e L : : : :
Artemisia ordosica 77,1: 177) : 77,1: 177 : : : : : : : & : : : : :
Haloxylon ammodendron |2, 7M1 A, 73, 72, 701 1772 L 7Za1 TR — — L — y
. . 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1
Paeonia suffruticosa P2 vz P70\ 77 vz, w72 V7, P72 v7a, 7714 + + : ! : . : 1
. . 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1
Paeonla lac’lﬂora m T m T iz T 22 T i T 22 T £ T T T T T T T TERY Y1
; ; [zzXl | | ! | | | | | [ | | | ]
Phragmites communis : : : : : : oy : : —e— : : N
Limonium aureum |— 22 L L L P21 772 VP72 L L L L L L L L )
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
s £ £ £ £ £ £ £ £ £ £ £ £ £ £ £ £ &£ £ £ &£ &£ < O <© O B R = — e ]
s £ E £ €E € E€E € E£€£E << €€ <<€ €€ <€ €€ <5 <
f=1 =1 f=1 =1 f=1 =1 f=1 =1 f=1 =1 f=1 =1 f=1 =1 f=1 =1 f=1 =1 f=1 =1 f=1 S o =1 f=1 =1 f=1 =1 f=1 =1
6 6 86 6 8 6 6 6 8 6 6 6 6 6 6 6 o 6 o 6 6 © 6 &6 8 & & & & o
€ E E E EE EEE EE EEEEEE EEEE EE EE E EE E E
2O R D ¥ 0 R OO O O 0 R 0 O R O ¥ O O 0 R O = 0 = O
@ E ® E &8 E & E & E & E® E ® ES E & E @ EQE S E & E I E
4 8 10 8 4 8 4 838 31 8 3 8 3 3838438 4833843 384338 333 3
1%} 1%} 1%} 1%} 1%} 1%} 1%} 1%} 1%} 1%} 1%} 1%} 1%} 1%} 1%}
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

P15 Number of phenophase

B3 USRI R I TR

Fig.3 T-test of correlation coefficients between Phenophase and temperature change
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AR AR AL RIE RIGHISFE IR S IR MR AR Z MR E TR KR, 75 B 2B Y X )
TR AARE IR AR MR . @B A A 2 A MR LA KR B mB S . e mT I, 24 b i
BARYAE G 3 B TR BR B B, T HL B 2 A i BE BRI I3 — RBOsit i AR 7E SR AR IR BRI A
HTH.

3.2.2 WA LA SR A AL B B B —o—2H Feb,  —w— 34 March
HRELA, 1961 ~ 2007 4 I G A & 3% b7+ o YA TR Al
g (EXA F T R B B RG, 20 148 60 ~ 70 130 -

10.0

T A 38 5 4 P R A R 9 5 50
SxtRI(E 4) . R4, RAEFH SRR YRS 8 89
IR S0 T A A A % ] TR T oL
XI55 B 0 sl

L S e EL 0 XPW- Ak
B, 7542 FE SR R AT 3 A 22 0 “Aqh'
B RAAE S R 4 B AR 19 Fh, R A7 4 0 WW
THES A LABAA LM, TR UTEAAER 8 O
(1974 ~1980 4 .1981 ~1990 4=.1991 ~ 2000 4 Fi 2001 20 L
2007 4) B AN RRERERAMBLSWE 50
K A 24 HOF SR E SR AR T SR 0 o

-5.0

FRAREI Y TR, M 80 R DESR EFF,  20f
1984 A0 B MOBEDT 8 AR ORI R, %&

A Air temperature ('C)

RATHT AR BT BE R AE R (R 7) KW, -6.0
() ZERED YA SR E RFRRE ;2 l
FIIEAHSR KRR, AR Y 2RI KA fL 5 R IE R % 90
RBEBEMYKME AR f£26 FihEHEYP, 5 Slog AL TR

1981 ~ 1990 S JRH &R 10 F#, 5 1991 ~2000 4£5, 44} Year
RERE K 14 F, 5 2001 ~2007 iR B E K 12
s TAE 16 F R A MY, 5 1981 ~ 1990 SRR
EHY 6, 5 1991 ~ 2000 BB BER 10 F, 5
2001 ~2007 4 IRELBE [ 6 FHo

(2) ZFI R 3 A IR E A F R B 2, 457 3 SRR 25 B R B 2 A X foe AN B - A e o
Y, 5 1974 ~ 1980 4F 1981 ~ 1990 41991 ~2000 42 B K3 24 A P-4 R A A B8 2% IEAH X9 70531
72,1014 RN 12, W05 2ERZ K8 B A PR IREA BB E EMHRK 21 6.2.0 FhA1 4 F, 5 R 4F
PRIBRABBEEMKEA A 1.53 FA1 F,

(3) R 5P &£ EAFHRR A FYRRMNEFYUERAREEFEMRX LU EXRE
WY GE HH A 3 (4 MR8 7,10 10 F1 7a) , SIRXS H A A ) 2 B2 K 92 Wi A2 B2 2001 ~ 2007
4 >1981 ~ 1990 4EF1 1991 ~ 2000 4F > 1974 ~ 1980 4, MR IEXT B A F W) 28 K =2 A2 B = 1991 ~ 2000
4 >2001 ~2007 4F > 1974 ~ 1980 4 > 1981 ~ 1990 4F,

3.2.3 RnaiEAR b E B

FI(5) RGETHIX 42 FEY) 15 PRI 14 ~ 64 REAR L AR (K 5) o S5RFM  WHRBE
IIARAFAE 2 AW B VS L 56 | REITERRFF 22 ~ 26 Z I8, XA HIos 4 A 16 H ~5 A 10 B, XA~ H
BN ZROE YR ZFIT 0N R M 463 | R B A AERE 46 Fr B, fi 3R 2 AT 41,2001 ~ 2007 455 1974 ~

B4 1961 ~2007 FEHAFA A H
Fig.4 Trend of temperature change from 1961 to 2007
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1980 4=3.4.5 A Gyt Lk, PRI HBE R T 1. 71,
0.77°CH10.87°C , JuHE 2 G4 T 2.26°C, diE 3
AL, e RSB X Y RIS AR EAS
RAERAE BERBBEEMERR 7ERF 22 ~26
PINYMRZET A 5 2 g BLE IR P 56 ~ 61 Z

35
30
25
20
15
10 -
5

LUNCIE
Frequence of phenological

B, PR H#ok 10 A A ~11 A B4, X4~ H BB 01418 22 26 30 34 38 42 46 50 54 58 &2
S FE Y ) AR | T4 AR 8 R 9 4R B, 2001 ~ 2007 )% Phenology gradation
451974 ~ 1980 AL, 10 AHSIREE T 0.16C,

BS s
11 A {53\ {E‘lig /1 0.69C, H EkTLEé {EE%E& Table 5 Phenophase frequency distribution

KR AR W R R i 58 B A

x7 FUWABSTRAERSEEUKEERA U EERAXEWHEY
Table 7 Buds expanding period and more notable air temperatures changes of different year and more than positive correlation species

AFEAEARIA TR AAEF S (C)

Monthly average temperature and annual mean temperature in different period

. 1974 ~ 1980 4= 1981 ~ 1990 4F
Life type Ecotype
Iy: YH A ST ="
Last month  That month Annual mean  Last month ~ That month Annual mean
FWREW P4 £ total 6 2 1 2 10 5
The date of Mesophytes F+/K Arbor 5 2 0 1 4 3
bud expanding (26 Fir) K Hrub 0 0 0 1 4 2
(d) 7K Herb 1 0 1 0 2 0
B4 227§ Total 1 4 0 0 6 1
xerophytes FrA arbor 0 0 0 0 1 1
(16 F) H#EK Shrub 1 4 0 0 5 0
7K Herb 0 0 0 0 0 0
AREERM A B AEF S (C)
e - Monthly average temperature and annual mean temperature in different period
Life type Ecotype 1991 ~2000 4 2001 ~2007 4E
Iy: YH A ST ="
Last month  That month Annual mean  Last month ~ That month Annual mean
FWARAH A 4238 Total 0 14 3 4 12 1
The date of Mesophytes F+/K Arbor 0 9 1 2 8 0
bud expanding (26 Fir) K Hrub 0 4 0 0 2 1
(d) 7K Herb 0 1 2 2 2 0
BA 4 Total 0 10 2 1 6 0
Xerophytes FrA Arbor 0 1 0 0 1 0
(16 F) H#EK Shrub 0 8 2 1 5 0
7K Herb 0 1 0 0 0 0

4 g

(1) 1974 4ELIK, L3R 2 B E R THE S, BARTHIE B R T HAth SCRR 58 506 5 RIS MK Bt R B
RS, B 1974 LK, Zrb AR RO R F TG0 3 L e 28 505 3L T FE 1R
FIFFAEARI) ARG T 9. 0d, M RIPFHER T 3d; A MY ESTWIRIF IR T 6. 5d, M K IF
PIHER T 3.9d. S NRIBIT LB, HEYIRMIIRATIEE R TH, F 1 W IRIERTIEE ST ARMEA > B4
Y, M APPSR A > AR > TR, X R HAR KB TE BA W K E 1R

(2) 55 4 MERIGETH AT ER R, SFE YIRS RS A R R E R IEARR
R, AR I R S IR Y IE B AR M B D B 5 368 2 M I 20 Al i P 8 1) R 20 R R i A 2
HEPE SR, RUOR SR & B H PR, 4P 3R -5 2 A P <R B A 2SR B, %t 25
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BRI MR e AR o $RARA T S H SR _E A P SGR DA R M R AR L
MR BE R/, X S HABIE 5 BT R B S B

(3) FZYRHRATIE B A MR SR T HATEE SR, F 2RI R Bt X E A, X
WU 2 b F= W0 S AT 0 BEAR X R B IR R B e, Rt L4k E A K PR R R S A 5
KA HIRRTR R o

(4) LSRRI — A Bin AR ek g i, R K 8RN, UHR A R K E A (= 10mm R
K RA 43.20mm) , By LA, YR SR AT -5 MK BN E S R HF A B R
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