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PP IR FE T AL E (SD) BRI R (194.0724.74) A/ mm® ALK E (SL) #6718 (34.50£0.28) wm, S ALFEHL(ST)
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A TTERR (R=0.342) AHXT R/

SCBRIA T e i 5 s SR AR A R s A K SR s AR KRR

Leaf epidermis characteristics of the main grassland monocotyledonous plant

species on the Tibetan Plateau

HU Xuanping', JI Chengjun®"*, AN Lihua’

1 College of Sciences and Engineering, Shaanxi University of Technology, Hanzhong 723000, China
2 College of Urban and Environmental Sciences, Peking University, Beijing 100871, China

3 Medical and Health Analysis Center, Peking University, Beijing 100191, China

Abstract: The characteristics of the leaf epidermis of the main monocotyledonous plant species from grasslands on the

BEETE : HRE QARSI H (31370419)
Yrfs B #:2015-03-30; W 4% i Al H #3 :2015-00-00
# MIRVEH Corresponding author.E-mail ; jicj@ pku.edu.cn

http ://www.ecologica.cn



2 A E = 36 &

Tibetan Plateau were investigated using optical microscopy. The differences in stoma quantitative indices among plant
species was studied using one—way ANOVA and the relationships between stoma quantitative indices and environmental
factors, such as altitude, and average temperature and precipitation in the growing season, were analyzed using the Pearson
correlation and linear regression analysis. The results indicated that: (1) The main monocotyledonous plant species on the
grassland shared many special leaf epidermis characteristics, due to long—term adaptation to the plateau environment. These
characteristics included: (a) Two types of cells on the leaf epidermis: long cells were generally rectangular and closely
arranged in rows; and short cells were rectangular, square, suborbiculate, or saddle—shaped, and their distribution was
randomly scattered, solitary, or twinned among species. (b) Most stomas were distributed in the lower epidermis and
belonged to the single—sided type. This pattern might play an important role not only in maintaining high CO, assimilation
rates but also to limit water evaporation and avoid physiological drought. (c¢) Morphologies of stomatal apparatus, guard
cells, and subsidiary cells showed obvious polymorphism. Guard cells were nearly square, half-moon, or dumbbell-shaped.
Subsidiary cells were low-dome, dome, or high-dome shaped. The stomatal apparatus appeared in an ellipse, wide-ellipse,
or intimate circle. (d)The stomatal apparatus was paracytic, containing two guard and two subsidiary cells, and was further
aligned into stomatal bands with equal or unequal intervals. Subsidiary cells were surrounded by and parallel to guard cells.
(2) Average stomatal density (SD), length (SL), and index (SI) were 194.07 = 4.74 units/mm’, 34.50 = 0.28 pm,
and 18.13 + 0.31%, respectively. The coefficient of variation (CV) of SD (53.02% ) was largest, followed by those of SI
(37.23%) , and SL (17.94% ). There were significant differences among species in these three stoma quantitative indices
(P <0.01). (3) Stoma quantitative indices of monocotyledonous plants of grasslands on the Tibetan Plateau were distinctly
correlated with environmental factors. Altitude was significantly associated with stomatal characteristics of the leaf epidermis
(P <0.01). Average temperature in the growing season had a weak positive correlation with SL. (P < 0.05) , and a notable
negative correlation with SD and SI (P < 0.01). Precipitation in the growing season was significantly negatively correlated
to SI (P < 0.01). Specifically, SL, SD, and SI increased with increasing altitude ; SL decreased, and SD and SI increased
as average temperature in the growing season decreased; SL increased, and SD and SI decreased with reduced precipitation
in the growing season. (4) The linear regression equations of SL, SD, and SI from altitude, average temperature, and
precipitation in the growing season were ¥ = 0.005X,+ 0.878X,— 0.021X,+ 12.278; Y = 0.046X,- 11.688X,+ 0.466X,-
46.391; and Y = 0.003X,- 0.363X,+ 0.009X,+ 7.394, respectively, which were extremely significant (P < 0.01). The
relationship between environmental factors and the leaf epidermis characteristics showed that the coefficient of SD was the

largest (R = 0.690) , followed by those of SL. (R = 0.557), and SI (R = 0.342).

Key Words: Tibetan Plateau; grassland; monocotyledons plants; leaf epidermis; average temperature in the growing

season; precipitation in the growing season
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IIHT e TR S PR AR AL 2 T A S LA AR L PR R | PR N o FE U I3 14 o 17 524 7 P
PRI, S F 75 75 G i e el B AR A0 X e DA g P53 I AL B (GO

1 #MREFE

1.1 FE

AR AL R RS IR T S PR 2 Bt AR 5L T 2003—2005 4F 5% 257 8 5L, SRR 1 - A AE P A1 ST B AR
JR Eh AR- T R -TP H6G 11 5 W ( Formalin-acetic- alcohol , FAA) ¥ [H1 7 . BF5E X 38 (80.25°—101.03° E,31.06°—
37.43° N), UK 4101 m(2934—4990 m) , 4F -4 -0.41 °C (-4.44—6.16 C) , A K FH 8.05 C
(3.78—13.38 °C) ,4FFEIK 361 mm(110—569 mm) , 2K ZEREIK 306 mm (85—485 mm) , AFFEAFRIR & F 5
Bl ( Cyperaceae ) 5 ARAF} ( Gramineae ) , 5351 K125 5 & ( Kobresia) & ¥ )& ( Carex ) i B R ( Blysmus ) |} 15 H
J& (Achnatherum) 55 )& ( Leymus) 15 51)& ( Koeleria) 5 RJE (Poa) 7 1N & , fUH5/NE 5 ( Kobresia parva) i
B8 ( Kobresia tibetica ) . H i 75 ¥ ( Kobresia kansuensis ) |, % 5 5. ( Kobresia humilis ) | K 16 78 5 ( Kobresia
macrantha) K75 (Kobresia robusta) | 151 )5 155 % ( Koleusia pusillalvan) (2% 75 5L ( Kobresia capillifolia) |25
&5 ( Koleusia stolonifera) | & & & ( Carex thibetica ) . JCTE A & HL ( Carex ivanoviae ) . %€ Ji # ¥ ( Blysmus
sinocompressus ) \ % 3% 5. ( Achnatherum splendens) J 5 % ( Achnatherum inebrians) 5 ( Leymus secalinus) 17 5
(Koeleria cristata) X HN R (Poa aitchisonii) 17 TFf
1.2 ik
1.2.1 e BB

SR FH 2 W R R O il 4206 i 722 M A0sE UL it R TR AR . B 28 109% ()58 BR XA S ST 12 h,
THARKMPEIR, K E IR (S E AL SERE 13 mm, JEERE 0.05 mm) 7 FF 8—10 em, BT TP 7ESE 56 & 1
b SRR R L TE K R WK ARG W T TR 7K 435 HI B AR AR, 433 b 3RT 4T R I
TR LY 173 b, FRRF BN 172 REXFT PR HORG UG T ARG b 2R T8, HIBE 7139 18] O ) F2 080T, ey
5 b T S SR A s AT AL BT W TS M, g T R B BT, FHTE K iR 2 P Ail i sk R A
S HIWOK R 3R T K 43 B R BT 26 B2 0 sty BOST I T 483 R b, 3 i J5 T MotieBS D27 BB 4%
Motic Images Plus 2.0 I 05 3 G REAHFIIN A2
1.2.2 AL EFEbR

AL FRE 32 2% 2 S fL K (Stomatal length, SL) <L % i ( Stomatal density, SD) 5 fL$5 %%
(Stomatal index,SI)3 MEFR, (1) AL (SL) M - 78 WA T IR 10 HUEF , A HIUEFBEHLIE R 5 <
AL I AR LA B2, B AL B (A pm) o (2) AL (SD) P . 7 2 (o Bsa B BEHLEE K 10 41
B LB E B sh B R TE R B RS [F) BB AL AT AL TR, S SR 10 W0 K P2 (4 59 O B3 T AR
A AALEL, RIS B AL BE (AL A/ mm?) o (3) SSLFEE(SD) WE : FEHLILEE 10 DAL Se it B i
PP ALAE(S) FNERA LI 2 p A LA (P IR AR B, SALIREL(%) = (S/S+P) X100 %,
1.2.3  Asdabn S Uk IR

X4 670 AMPRUESL A 1970—1999 4R 1145 3 1449 W 18 0 /K B 47 5 HURS ( Kriging ) Hi (53T
AR A T AL R 3k (http . //www. worldcelim.org) , #R J5 MR PEFE b 1Y 28 45 BE M A (B 45 5 v 12 BORE
1445 S X TELE RN KR L LA 30 a AP S5 (1 S B b ) 30 E R Ak B3 7 A Sl AR K i AR R 2
K PSS TR
1.2.4  ZEitortr

XoF S50 B 4 SR SPSS19.0 GE it 8K #E AT 43 Mo X T AN [) 49y b 1] <L A EE 48 A 25 5 SR JH one — way
ANOVA J7 224187 , SALBCER 5450 BREE R - 0 1y >R ] Pearson AHIC /04T LA K L (019 537 .
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splendens) W5 %L (Achnatherum inebrians) % ( Leymus secalinus) 5 AN AT (Poa aitchisonii ) 58 41 i 53 =
% ABIH T B S ST A UM HES e AT P AN B A E R 3
F4 B (Achnatherum splendens) ¥ FLANMIARAL A I 2 E TG | B8 A WU T 5K AN A7 HES (81 2) o (2)
ALY I AT L 53 BT - 75 9 S e B AR ) AL 2 A T e R R J T M A ) B o3 A B R
FHMETE 17 MMURY B, BRIE I 5 (Achnatherum splendens) W5 %5 ( Achnatherum inebrians) \Ji 55 ( Leymus
secalinus ) 5 LA IR (Poa aitchisonii )4 NFRAEM B T F ML S AL HAAFPANAEM B F £ HA <AL
S (422) . (3) INATUIGA I AT - KRR AL BG4 8 TN ) T AU 25 00 B 9] B
ZAME, PR TLANN S P | P s R B MRS | 8 s v 1] 5 R 28 AN QR | a1l i R
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E1 SEsREHTESTFHEYHRESILSEE
Fig.1 Stomatal characteristics of epidermis on the main monocotyledonous plants of grassland in the Tibetan Plateau

1./ Kobresia parva( N 3R ) ;2.8 5. Kobresia tibetica (N3 52 ) ;3. H 7t 7 % Kobresia kansuensis (N3 ;4. 5% 7 5 Kobresia humilis (T 3
B2) 35 KAE T Kobresia macrantha( T 252 ;6. MU #E Kobresia robusta (B 252 7.7 F S 5 Koleusia pusillalvan (T 352 ;8. 485 % Kobresia
capillifolia( R 2RI ) ;9. 2575 Koleusia stolonifera( N3 12) ;10,98 E B Carex thibetica( T3 SZ) 3 1. TLHHRE H Carex ivanoviae( F ) ;12.18
JRFERE Blysmus sinocompressus (T 3¢ ) ;13. % M K Achnatherum splendens (T3 ) 5 14. T T K Achnatherum inebrians (T 28 K ) 5 15. Fi KL Leymus
secalinus (N R ) ;16 1AL Koeleria cristata( F3RE) ;17 XA FBR Poa aitchisonii( FREZ) ;18. 2 J K Achnatherum splendens( 132 ) 519. 5
¥ Achnatherum inebrians( 1385 ) ;2085 Leymus secalinus( L3R Ez) 521. KW FEATR Poa aitchisonii( 1357
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B2 HIE ; Bl A0 508 DA 7, 2EITUE . SALE MG EDE | SEIRE 8GR B, 55 (8] A 55 (8] B 1
B HLHY, 53R A TAT BRI R R R . (4) WRSFLERSEBITT T 2B - 75 98 = R 5 1
FEPTALER IR (paracytic type) , FH PRI 40 -5 £ 1040 i 4 [R5 i 1040 i 5 0% 40 747, 9F
56 44 R LA .
X1 FHEREMEESFHEYHREMRBERBIST
Table 1 Types and feature of leaf epidermis cell on the main monocotyledonous plants of grassland in the Tibetan Plateau

KA Long-cell HEARML Short-cel

W4
Specien s TR T 45 B T BERER
Shape Wall type Shape and distribution Wall type
R HU KT HER PLM R 0 AL PP %5 o
Kobresia parva a3 5
e R PN [ EFIE KRB BOR A,
Kobresia tibetica B KT BB B ERBRAR
T LG5 T S VLR O R S s SR R R
Kobresia kansuonsis SN RSyIpIA TR IR LR M D 2R RE TRBIRAR
el BT HERR U KRS R, R
obresia humilis
KA FUHE 7T P TRIR WK R P U TR
Kobresia macrantha SN RSyIpIA TR IR HMK I8, TR A0 RPLTRAR
M MUK 7o USRI ARG, B B
obresia robusta
e S P [N KO I8 s /O, R L
Koleusia pusillaloan SNy ERPLTRAR ey RPRAR
;quf'%’.jﬁ - NNy R PTRAR WISy = i T R PETRAR
obresia capillifolia
s S HERR KIID TETTRABRE 5 o
Koleusia stolonifera it
- B A L X 3 7
e NNy R IRAR HMK T M AE AR ALK P E SR BIRR
Carex thibetica BRI
<
s AN L% LI S
Carex ivanoviae iR
A i P SR . , . o
Bi . NNy TRPETRAR AFNDE | 3 A5 1E I ALK IR 5 TR IRAR
lysmus sinocompressus
B3 . g SRR, S L,
Achnatherum splendens Lk FHRRBRSR JATHES 5 A
e - ey DB, BB KA
Achnatherum inebrians HUMECI7TE PR B S A 5 BT A AT HER FH
T s S v B¥IY  REPE DA
Leymus secalinus Lk ERBRAR 4 B 5 i 53+ FH
bt 2 AR v E
o B VR P W PUE ST R i
Koeleria cristata iR
I 5% 51 Sl Flr A
SC LR BT o T R Y 15/ W NE A XE W & i i

Poa aitchisonii

A 4 B 3 A

B2 EHREEMTESFHEYMRENEHR
Fig.2 Short cells of epidermis on the main monocotyledonous plants of grassland in the Tibetan Plateau

L. F% 25 Achnatherum, splendens( Ey ¥ 5400 AT AAML) ;2. B35 Achnatherum inebrians( ¥ AN ;3. 85 Leymus secalinus ( B %

TEHAIN) ;4. 3L RBOR Poa aitchisonii (25 TE 41 )
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Table 2 Stomatal distribution and morphological feature of epidermis on the main monocotyledonous plants of grassland in the Tibetan Plateau

Y2 xR SALER PR T4 fRUmERi o) AR
Species Distribution Stomatal apparatus Guard-cell Subsidiary-cell Stomatal type
2\%% TERE R E211 R AU i 1377 | Y =1 BT | A veg A s R RS -5 R
obresia parva
o TR R AN MR RO, A DA P
obresia tibetica
e T WHE  AK R RETUE 5 R A o0
obresia kansuensts
R T Wi WY T, 5 DA T
Kobresia humilis
KAE B , U v W HT TR o2 W
Kobresi TRK I RE ik CEATE RETBUE, S4B R DA P17
obresia macrantha
AL 552 T WHEE WK CEAR  REDUE. 5@ A T
Kobresia robusta
K'%»?\'%E . TRK 1 BT g T RBITOE , 5626 B T 40 517
oleusia pusillalvan
28 A
I T WA A ST ARRTOY, 5 IR AT FH1
obresia capillifolia
:;ﬁ%'% . TR EFTE M mRTOE, 7840 B AR T4 P17
oleusia stolonifera
bl T ] MK CEA PR, 554w T T
Carex thibetica
A R ” y . ;
RIE Tk SWEE  WKCEAR  RETUE A m R T T
arex rvanoviae
46 J Bl e y s H T s
. TERE T A1 i cEATE RIEATUE, 24 mE iR DAl T3 R
Blysmus sinocompressus
jz&;-r TR KA TR Y, PR R ARBEITIOR , 58 4t el O TL 40 il P15
chnatherum splendens
% Ty
ﬁqﬁﬂ$ . TR E G 15 T UG, MEERR AR TR , 58 460 B O TL4N L -3 R
chnatherum inebrians
e b FRE BRI AR RBITOY, e el DA oI
ymus secalinus
A B
;’:é . TR 1 BT g WSk RIETUE S8 AR A 17
oeleria cristata
R RER e " SR, o -
PR E T AR Y MEES R BTOE 58 24 Ok T A P11

Poa aitchisonii

2.2 P Rl R A A R T R L AR R AR S T

R ERIE g BRI (£ 3) . R RR (Poa aitchisonii) 1S FLEK 5 K (46.85+0.86)
wm, #HE ( Leymus secalinus ) YR 2Z (45.78+1.06) wm, 3% 5% & ( Achnatherum splendens) 5 B 5 & ( Achnatherum
inebrians ) AL/ AR AR ML 15 K BE 23 51 R (29.41+0.518) pm 5 (29.84+1.57) wm; 2 % #5 ( Achnatherum
splendens) 1" 101 1) S L % 1 % 5 (356.57 +15.07) AN/mm®, AR H T RIMIALBEN 6 % iF &
(Achnatherum inebrians) b2 S FLEFBE 7 (120.08+17.51) A/mm” , W0 K TH T RIS FLZEE (80.21+3.
24) A~/mm’ ; M (Leymus secalinus) 5 EHNF B (Poa aitchisonii) 12T S FL% EE 4351 4 (75.68+5.52)
A/mm® 5 (86.49+9.13) A~/mm® , HIB /N F T F A AL HE (250.88+16.22) 4/mm’ 5 (166.52+7.38)
A/mm?

T RIS BRI 5 R R (3R 4) ALK ORI A6 B ( Koeleria cristata) (47.50+0.89) wm,
/N A B B ( Carex thibetica) (30.48£0.58) wm, “FYS LK E N (34.50+0.28) wm; 5% i 5 ( Kobresia
humilis ) “TALSE BE A K (299.52+9.51) /mm®, TCHMR & B ( Carex ivanoviae ) IS FL% BE /N (50.22+£4.72)
A/mm? EESFLEE R (194.07+4.74) A/mm” 3 SALIE BRI AAG 5 1 /IME 435 8 15 5L ( Koeleria cristata)
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(26.68+1.61) %5 TCHMH E 5L ( Carex ivanoviae) (8.35+0.69) %, &k F 1 3 ML =G S, ILEE
7R 5 R AR OR (53.02% ) ALK ZZ 57 R B0 /N(17.94% ) o 5351, One—way ANOVA 452K W] A A4
ARl 5 R R AE SL.SD 5 SI #8545 125 5 H4k  2 (P<0.01)

®3 EHSREMIZAFHEYMF ERESALHSHHE

Table 3 Stomatal quantitative characteristics of upper epidermis on the main monocotyledonous plants of grassland in the Tibetan Plateau

W4 AALIEE SL SALEEE SD SALFREL ST
Species Stomatal length Stomatal density Stomatal index
I Achnatherum splendens 29.4120.518 356.57£15.07 /
ik Ih ¥ Achnatherum inebrians 29.84+1.57 120.08+17.51 /
W Leymus secalinus 45.78+1.06 75.68+5.52 17.44%1.504
YIARINK Poa aitchisonii 46.85+0.86 86.49+9.13 23.314£1.26

x4 EHSREMIZATFHEYMR TRESILHESRHE

Table 4 Stomatal quantitative characteristics of lower epidermis on the main monocotyledonous plants of grassland in the Tibetan Plateau

W4 ALK SL TALEE SD SALFREL ST
Species Stomatal length Stomatal density Stomatal index
INEEL Kobresia parva 33.17+0.41 237.84+7.04 18.54+0.49
%5 Kobresia tibetica 35.77+0.94 278.274x14.60 20.864+0.96
H il &5 Kobresia kansuensis 36.72+0.52 166.96+8.35 15.82+0.68
¥R Kobresia humilis 30.52+0.35 299.52+9.51 22.26+0.76
KAEE T Kobresia macrantha 36.27+0.65 173.60+12.79 13.26+0.56
HUHE 5 Kobresia robusta 40.11+1.20 135.09+5.48 13.11+0.71
B B Koleusia pusillalvan 40.80+0.99 189.76+12.32 19.08+1.43
LRI & 5L Kobresia capillifolia 34.36+0.86 193.84+18.76 16.62£1.55
HZE 2 Koleusia stolonifera 36.54+1.87 169.12+16.70 15.49+0.64
JE B Carex thibetica 30.48+0.58 236.89+10.31 18.34+0.67
THEARE R Carex wanoviae 31.66+0.68 50.22+4.72 8.35+0.69
AEJRBEEE Blysmus sinocompressus 33.17+0.41 237.84+7.04 18.54+0.49
B HEHE Achnatherum splendens 33.63+1.38 63.74+4.42 15.64+0.98
i Ih ¥ Achnatherum inebrians 43.71+1.02 80.21+3.24 20.69+1.40
WEL Leymus secalinus 32.55+1.07 250.88+16.22 23.29+1.24
VA ¥ Koeleria cristata 47.50+0.89 86.12+7.47 26.68+1.61
YARFBR Poa aitchisonii 36.23+0.82 166.52+7.38 13.0120.69
S Mean (um) 34.50+0.28 194.07+4.74 18.13+0.31
AR5 AL coefficient of variation% 17.94 53.02 37.23

R Z MK Significance <0.01 <0.01 <0.01

2.3 B I A R LR S BRI R A A G R
231 SALFHESECS PRSI T R DG B

Pearson FHIRMTAE RN : (1) M4k 5 M A UFLAFAE 2 18] 52 IEAHSGSC &R, A1 5 2R BUR: 3 I 3% ( P<O0.
01) , BUREF SR TH =1, SL.SD 5 ST B BT, (2) B R FIIRT SL Z £ 55 IEAH S (P<0.05),
55 SD SI Z [ A UAHIE R R (P<0.01) , BVRERE A K F R A RR AR, AL BEAR /N ThT SD 45 ST 52 B
M, (3) ERKFERIKS SL Z F 2 A5, #HC R BUE I 3% (P<0.01) , T SD ST 2 8] 52 4% . 25 1E
FHR G FR (P<0.01) , BB AR A R b AL — @ B EH O T SD 5 S1 2 R RE
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Table 5 The correlation analysis between stoma quantitative characteristics and environment factors on the main monocotyledonous plants of

grassland in the Tibetan Plateau

e SRS ALK SL AL SD LIRS
Pearson correlation analysis Stomatal length Stomatal density Stomatal index
MR Altitude 0.187*" 0.330 " 0.242**
A K Z 443 Temperature in growing season 0.091* -0.461"** -0.279 **
H K ZE[% K Precipitation in growing season -0.447"" 0.525*" 0.158 **

F# o« FIR P<0.01, * R~ P<0.05, TTARiHER P>0.05

2.32 ESIEN T LR IE SR A A
N T 3T S T B S8 B RO A B s R OR8N, AT A K Z 038 5 AR R TR O F A2 4
R AALECR SRR TR MRS BT (R 6) .
%6 FEESETHENS R0 EE S THEN ST BB E 5

Table 6 The linear regression analysis of environmental factors and stoma quantitative characteristics on the main monocotyledonous plants of

grassland in the Tibetan Plateau

LN 5 BT SALKEE SL SALEE SD SALIEE ST
Linear regression Stomatal length Stomatal density Stomatal index
W i Constant 12.278 -46.391 7.394
KR Altitude 0.005** 0.046 ** 0.003 **
A K ZEHE Temperature in growing season 0.878 ** -11.688 ** -0.363

H: K ZE[% K Precipitation in growing season -0.021** 0.466 ** 0.009 **
[l AR (2 1 Significance of regression model * e %
Y3 Z B0 Determination coefficient 0.557 0.690 0.342

Frh « = FIR P<0.01, * F/R P<0.05, TTHRIRF R P>0.05

BE AR 0 R A K IR 5 A K k) SLAY RIS 5 2 R Y= 0.005X, +0.878 X,-0.021X, +
12.278, [A1H 5 BRGE T 1A 36 B 35 ( P<0.01) ,3 A FRBEAR & 9 [l RS 35 (P<0.01) 3 RS A A B F-XF SD 11 117
H 7R Y=0.046X,-11.688X,+0.466X,-46.391 , [ 5 77 FE K 55 1 3% ( P<0.01) , £ FRBE AR 5 19 [0l 0 R0 3%
(P<0.01) ;3 PNEREEA AR T X ST 81975 728 Y= 0.003X, -0.363X,+0.009X, +7.394, [n] 5 75 FL 46 56 i 3%
(P<0.01) A K ZE=HR A REON B (P>0.05) 1R 548 K FEK RHE R E0 5.3 (P<0.01) . BRI,
FREE R X SD HPiE 2R (R=0.690) ,SL YR, % SI I TTRk R AN /)N

3 iTFig

TR 1o DA e 609% 1Y DX Il vy e ) 5 oy S R L o AN R A S SR R I £ O A i
PR, A 20 i A AR S AL 2% DX e i B AR A 3 TR A A R AR ED 2 AR 22 T
AP R R 25 TR e S UG A S U AR TS YIRS , SR AR X 2 R A S A LR W L B A R 1R
BT AR v E AR A B A
3.1 MR B A ST

TR e L MBAL A X g SR A5 ) A 20 7 2 A B 32 1 B 41 b T, ELAAR SR B Ay o2 T 4
BRI, BVFZ Y E R BB MR AR IR DA 7] Pl SR 2 I G J s 0T I A
W L R IV R T N S R R SR JEL R B A B R AR OROK P S TR, A
BIFE T 75 8 e i 3 el B I 3 T R TS 2 OO A I 1 V3 T 00 X v SR s P 1 Y ) 5 —
FBILHR o AT A B AR g 2 i 0 0 A b SR AT R i D R T 9 3 A BE D g
UK IR AR AT , 5 BRFAT S HES, Sy SR ) g AR ) I 3R K A5 SRR SRR 4 R A I8 T o 4 i
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RIPE , AP SELTERE ) BeR A 8L,  ANMIE 25 22, A T RO B S . e H R R A R0 40
A4y TS, B sl 54, A M T 1 < 200 3, 50 5 P A L G I D, 47
TR AN A5 6 1B, SR BURI SR 1 SR % B0 KR UK ISR AS B3 5 B PR B
330, B T M0 P S L 3t 2 7 R M 9 R AR PR X P B 03 1
32 AL G A A AT

BRACL AL i TR 5% ) R ACLIG 52 55K/ N A R R PR R RS i 2 1
Ve AR I S AR, AT DFTE R S LR 5 S R, AL A A R ) A7
FHAKAHE R . FERER A T MR AL A LS5 R T, K Rk (75% ) I F KA
T, BRI FIE— AU, PR MG e T4, 7T AR BN CO, IR A I T, —
SERRRE TRV AR 2 0 1P, TGk 5o A T A P T8 AL R 2 R T T
L ARG | RS R R P FT LS 7 P SR M7 12, R ) 7 D55 X TR 1 T 1 T2
I G B S FLA 5 BT R % TR T WS 50 R T P g b 3 5t F: T S
SR AR 55, S T S T I S PLIES A5 H ESR L B 22, DT B S 19 B8 (s
AT SEH AT b 1 0 — RIS KR 5 0 0T IR T 2889 0 51 (paracytic type) , il TL2
Mo S TR , 56 4 TN, R PRZEH 1, LA 45— B, HESU 57 | FLAT A TL AL S 5 2
BN, Bl R 0 CFL R ST, W38 CO, A3 Bl T 7 0 T R A 28R T, T b
M TF £ B BT T W17 e L, 2 LT R I A 35 97 09 0 PLK
33 SAUBCRRHIERT FR B B 5

BT A5 5 X SR BE G |43 R, 48y TSR SRS i T LA e U4 P | — AT L2
L 6 T MR IS 5 TR KON A P 05 A 8 S O P 4 538
BOS Woodward ™) He 200 4F FiTHY 8 A HHy 55 BLAE O RO, % AL A ACHLIRS COL YRS 52 610 6
KR, BEER 1T COSMRRRIT, 7EIE COLAE T SALAE 5L BATHS UM Tl €O, | 7K
R SRS 2 SO, MO A A0 9 P8 S e 0 FL R B, FLB 9 0 75 , SL.SD 5 SI 8
S TR LR A0 B R TR 5 AL 2 I B 36 3R BOE T A S A 1 4
SRR

52 LA, SR AT I L L e, A 2% K, R 0 R o 75 5 5 M
MR T T | AT S BB A B R R I, SALBRE S LR, AL 2SN, AL
500 ST, PSR 5 50 TR 1 SIS ) ), 5 E S 5 B0 W 0 AL 4
AP IR 250 SR 150 T €O A, 8 %, (I TF 96 A B R A5 LA 28 £ T
FLAS/N TR RAE AT SRR 1Ak 5 4, % 6 0 AL A 5 AL T i R A T
ST AR RS, LRI R E | IR M A6 P K01 A2 T M 0 73— S

ELATTESE R AR R FLAT AT IBIE ) SCTLI 5 K/ B0 S5 R ek AR s )
S Dot T S0 RO 2 T SR 7S . AR LR IE 5 K AT G 3RO 0,447 ( P
0.01) , 22 ACALAC B A1 TSI 47 16 0 8 SR, I My AP/ T 6 P R R BRI Bt
KT A 0, K AM 0 B T B T, R 2 L B 5 AL R, SRS T H 1
CO, FARE S, (61 R AT A . RS 3R AR S A B K 5B P 0 SR, R A
T 3 2 A BIIEAT , 2 B 0 AR 4 S T 0T B 5 1

B AL R A A5 R RS R LIS 6 FLAZ A% 15 RS D5 B0 R 12 B0 5 5 SR
PESEAGTRE 5t AT R I FF OS5 0 DRIR 18 4 PR 22 1 5 A0, S 0 TR TR AR 452
25 PR -2 1 RIS, IR 1 5 5 T PR ERE B T A R B LA T8 3
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