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Abstract; 4 sampling plots in concentrated distribution of Elaeagnus angustifolia Linn. were selected in
Zhangye City of Gansu Province, and 40 sampling trees were preliminarily selected by using fruit color,
leaf color and plant shape as criterions. Variability and diversity of 15 phenotypic traits of each sampling
tree were compared, and the correlations of phenotypic traits and ornamental traits of E. angustifolia were
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investigated by using correlation analysis, principal component analysis and cluster analysis. The results
show that there are different degrees of differences in 4 qualitative traits ( namely fruit color, leaf surface
color, leaf back color and crown roundness) and 11 quantitative traits ( namely fruit vertical diameter,
fruit horizontal diameter, fruit shape index, leaf length, leaf width, leaf shape index, plant height,
crown diameter, under-branch height, branching angle and branching number) of E. angustifolia.
Concerning the distribution frequency of qualitative traits, the fruit color is mainly orange red, the leaf
color is relatively light, and the plant shape is relatively in disorder; the average of coefficient of variation
(CV) of 11 quantitative traits is 27.03%, the CV value of fruit horizontal diameter is the smallest
(10.29%) , and that of under-branch height is the largest (104.77% ), and overall, the CV values of
traits related to plant shape are relatively large. The average of Shannon-Weaver diversity index (H') of
qualitative traits is 1.19, the H' value of leaf surface color is the largest (1.34), and that of crown
roundness is the smallest (1.00) ; the average of H' value of quantitative traits is 2.76, the H' value of
leaf shape index is the largest (3.58), and that of branching number is the smallest (1.58); the H'
values of quantitative traits are higher than those of qualitative traits. Among 4 qualitative traits, only fruit
color shows a significant (P<0.05) negative correlation with leaf surface color; there are no significant
correlations among most traits of 11 quantitative traits, but there are significant or extremely significant
(P<0.01) correlations of fruit vertical diameter and fruit horizontal diameter with fruit shape index, leaf
length and leaf width with leaf shape index, and crown diameter and under-branch height with branching
number; there are no significant correlations of qualitative traits with most quantitative traits, only fruit
color shows extremely significant positive and extremely negative correlations with fruit horizontal diameter
and fruit shape index, respectively, and crown roundness shows a significant positive correlation with
crown diameter. The principal component analysis result shows that the cumulative contribution rate of the
first 6 principal components reaches 76.98% , which can basically reflect the phenotypic traits of E.
angustifolia, including most traits associated with fruit, leaf and plant shape. The cluster analysis result
shows that 40 sampling trees can be divided into 3 groups at Euclidean distance of 20, which contain 18,
12 and 10 sampling trees, respectively; and group 1 and group Il can be divided into 2 subgroups at
Euclidean distance of 11, respectively; on the whole, the crown of sampling trees in group [ is
relatively round, the plant height and under-branch height are relatively high, and the fruit color is
bright; the crown of sampling trees in group Il is round and big, the under-branch height is relatively
low, most of them show a large shrubby shape, the leaf is round and wide, and the leaf back color tends
to be silver white; the crown of sampling trees in group Il is relatively in disorder, the fruit and leaf are
long and narrow, and the leaf color tends to be silver white. The comprehensive analysis result shows that
the variations of phenotypic traits of E. angustifolia are rich with a relatively high diversity. The
ornamental of E. angustifolia can be evaluated according to related traits of fruit ( color, size and shape) ,
leaf (color, size and shape) and plant shape ( crown roundness, under-branch height, branching number
and crown diameter).

Key words: Elacagnus angustifolia Linn.; phenotypic trait; diversity index; cluster analysis; principal
component analysis; ornamental value
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Table 1 The scores of fruit color, leaf color and plant shape of 40 sampling trees of Elaeagnus angustifolia Linn. from Zhangye City of

Gansu Province

RERRED WA Score RERREED PEAME  Score
No. of e/ a 3 o3 No. of Ke/a 3 s 3
sampling 1:}kAlII;\e %FE: DEE f ) Hl; {an ? St sampling HeAﬁ:,\e %E: [HL?; f> ngz] 4; Mt
tree"” color? color® shape® Total tree!) color? color® shape® Total
ZY1 20-40 23 25 9 57 7ZY21 20-40 23 36 9 68
7Y2 20-40 22 20 11 53 Y22 20-40 23 18 10 51
7Y3 20-40 23 19 9 51 7Y23 20-40 29 33 19 81
7Y4 20-40 29 19 11 59 7Y24 20-40 23 13 12 48
7ZY5 10-20 23 29 22 74 7Y25 20-40 30 24 11 65
7ZY6 10-20 15 25 21 61 7Y26 20-40 30 18 12 60
7Y7 10-20 16 36 17 69 7Y27 20-40 22 33 15 70
7Y8 10-20 14 30 18 62 7Y28 20-40 15 22 10 47
7ZY9 10-20 23 18 28 69 7Y29 20-40 23 23 24 70
ZY10 10-20 23 15 24 62 7ZY30 20-40 22 19 28 69
ZY11 10-20 23 32 15 70 ZY31 20-40 29 22 26 77
ZY12 10-20 22 23 13 58 7Y32 20-40 28 20 27 75
ZY13 10-20 30 33 13 76 7ZY33 10-20 23 15 9 47
ZY14 10-20 15 36 29 80 7ZY34 10-20 7 33 9 49
ZY15 10-20 22 24 27 73 7ZY35 10-20 15 33 28 76
7ZY16 10-20 23 20 25 68 7Y36 10-20 30 14 21 65
Y17 10-20 8 22 22 52 Y37 10-20 7 22 15 44
7ZY18 10-20 15 28 20 63 7Y38 10-20 22 21 20 63
ZY19 10-20 15 19 15 49 7Y39 10-20 15 16 15 46
7ZY20 10-20 22 19 25 66 7Y40 10-20 23 13 17 53

D7Y1-72Y4 ;. Wtk A HMIXZFZKE Collected from Xujia Village of Ganzhou District; ZY5-ZY15; W4k 118 5% WA B Collected from Runquanhu Park ;
ZY16-2Y20,ZY34-2Y40: Wt H LB TLAK Collected from Jiulongjiang Forest Farm; ZY21-ZY33. U4 H K4k F % {8 122 i Collected from

Zhangye National Wetland Park.

DB E A (1~10 43) BEEA(11~20 23) FRELL (21 ~30 43) The fruit color can be divided into yellow white (110 points) , orange yellow

(11-20 points) and reddish (21-30 points) , respectively.

D AP N R B A B R B, B IR (1~T 43) B (8~13 43) FlIi& (14 ~20 43) The score of leaf color is the total points of
leaf surface color and leaf back color, both can be divided into dark (1-7 points), relatively light (8~13 points) and light ( 14-20 points ),

respectively.

) RRIEAR A 728 100 4 P 743, 2 M T2 L (1~ 10 43) B R4 I 2 (11~ 20 43) FIR 58 51 4% (21 ~ 30 43) According to the crown roundness score,

the plant shape can be divided into disorderly crown (1-10 points), relatively round crown (11-20 points) and round crown (21-30 points),

respectively.
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Table 2 Distribution frequency and Shannon-Weaver diversity index of 4 qualitative traits of Elaeagnus angustifolia Linn. from Zhangye City of

Gansu Province

B PR BRI AL/ %" Distribution frequency of each grade! Shannon—Weaver Z2FEVETE %
Qualitative trait 1 2 4 5 Shannon-Weaver diversity index
SRS, Fruit color 7.5 22.5 50.0 20.0 1.20
KB4 Leaf surface color 5.0 10.0 42.5 32.5 10.0 1.34
HF @ Leaf back color 5.0 25 20.0 52.5 20.0 1.22
B[R B BF Crown roundness 55.0 22.5 22.5 1.00

D SRSB4 B 6 ST LR, A BN 1,23 F1 4 9 The fruit color can be divided into yellow white, orange yellow, orange red
and red, corresponding to grade 1, 2, 3 and 4, respectively; M 3R B {0 4 H BRS¢ 46, ( NN137A) | R A 4% (5 ( NN137B ) | K iR 4 4,
(NNI37C) JRHEMISE 0 (NN137D) FIK B & €8 (191A) , 43 BT 1.2.3 .4 Fl 5 9% The leaf surface color can be divided into greyish olive green
(NN137A), greyish olive green ( NN137B), greyish olive green ( NN137C), greyish olive green (NN137D) and greyish yellow green (191A),
corresponding to grade 1, 2, 3, 4 and 5, respectively; MiFEIEI AKIELRE (191A) JKIELRE (191B) JKFELRE (194B) &L E (190B) Ak
BAAC191C) , BRI 1.2.3 .4 F15 2% The leaf back color can be divided into greyish yellow green (191A) , greyish yellow green (191B) , greyish
yellow green (194B) , pale green (190B) and light grey (191C) , corresponding to grade 1, 2, 3, 4 and 5, respectively; R 5 [58] 7 BE 45 R A it 2R L
S A TR A AR TS [ 3%, 43 53155 vy 1.2 1 3 2% The crown roundness can be divided into disorderly crown, relatively round crown and round crown,

corresponding to grade 1, 2 and 3, respectively.

FIRERRECR 5 FE X KT 70% , 1t B K0 4 T A ke dk
B I A e 5 A e 152 388 32O 1 SRR R B N R
55.0% , Ui B U AR IR 38 R 2% 6L

2 A W4 AR B 8 1.00 ~
134, ¥ R 119, Hd M RE AN H H &5 K
(1.34), B REa R HEH KT8 B, SB35
B L I B 6 (1) 6 10 2R O e SRS ) HY
{84 1.20, B 6L 15 8% B () H (B f /N (1.00) , A |
DR 4 MR B R R A SR
2,12 HEMRGETFA SN HFEKET Y
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H 3R 3 WL VDR IR LA SR SRR RIE 48
O SN N B (5 R 7 N =N I s N = i S A
RN AR AR @ 4 3 M 1.45~2.15 em 1,10~ 1.65
cm . 1.10~1.65 . 4.43~7.21 cm . 1.29~3.13 cm ,1.82~
4.29 400.0~1 230.0 cm.295.0~790.0 ¢m 0.0 ~443.0

em 30.0°~70.0°F1 1.0~5.0, MR BAFEFEE R
RIS S AR S ZBON 10.29% ~ 104.77% , ¥ {E N
27.03% ., H BRI AR S R AR K (104.77%)
I3 RCE A S R ABCBAR (51.92%) , 5 W72 ¢ &
O R T A IR R SR AR Y R R B D
(10.29%) , R FIEFREAHK A9 E 5 R
BN, 439 10.55% 10.50% F1 12.60% , &k &,
5 RSIE AR RAIMRAS 7 RE B T 51k
TEAR B R BIPRR AR S REOI K,

R 3 Al . 11 MR /(A 1.58 ~
3.58, % {H 2,76, Hrh, BB R H' (H & K
(3.58) ;b I RIEFR 8L R At S8 B (A
R, 4051 3.40 .3.36.,3.25 .3.22 i1 3.07; 1M /0 B %K
B H' (B /N (1.58)

SR EA DR 1 A B PEIR S B B 1
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K3 HBREKETDE I PMHEEROSITE TS ZHF Shannon-Weaver e

Table 3 Statistic, coefficient of variation and Shannon-Weaver diversity index of 11 quantitative traits of Elaeagnus angustifolia Linn. from

Zhangye City of Gansu Province!!

#i1H Statistic Dpy/em Dpy/cm FSI L;/cm b;/cm 181 h,/cm D¢/cm h,/cm 0/(°) N
fi/IME Minimum 1.45 1.10 1.10 4.43 1.29 1.82 400.0 295.0 0.0 30.0 1.0
FKAH Maximum 2.15 1.65 1.65 7.21 3.13 4.29 1 230.0 790.0 443.0 70.0 5.0
YJ{E Average 1.78 1.35 1.33 5.80 2.14 2.78 718.8 480.1 145.7 47.4 2.8
FrifE2E Standard deviation 0.19 0.14 0.14 0.73 0.38 0.53 165.8 127.0 152.6 9.5 1.4
CV/ % 10.55 10.29 10.50 12.60 17.97 19.01 23.07 26.45 104.77 20.07 51.92
H' 2.42 2.34 3.25 3.36 3.07 3.58 3.22 3.40 1.98 2.14 1.58

D Dpy s BEYAZ Fruit vertical diameter; Dy : SS2RE42 Fruit horizontal diameter; FSI; SIEHEHL Fruit shape index; L, ; MK Leaf length; b, : M98
Leaf width; LSI; FJEFE%X Leaf shape index; h, : & Plant height; D, : S & Crown diameter; h,: A N & Under-branch height; 6. I
Branching angle; N IR Branching number. CV; A2 Z K Coefficient of variation; H'; Shannon—Weaver ZAREMEFE L Shannon-Weaver diversity

index.
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Table 4 Correlation coefficient among phenotypic traits of Elaeagnus angustifolia Linn. from Zhangye City of Gansu Province!

ek AFEPEARBIAI S RS Correlation coefficient among different traits

Trait FC ISC  IBC CR Dev D FsI L, by LSI hy D hy 0 N
FC 1.000

LSC -0.360* 1.000

LBC -0.090 0.200 1.000

CR 0.100 -0.120 0.250 1.000

Dy -0.067 0.017 -0.244 -0.174 1.000

Dyy 0.470+x -0.187 -0.010 -0.113 0.506=*  1.000

FSI -0.550%* 0.224  -0.258 -0.079 0.504% —-0.486*+ 1.000

Ly, -0.249 0.059 -0.107 0.016 0.117  -0.382%  0.517*% 1.000

by, 0.007  -0.051 0.070  -0.025 -0.072 0.192  -0.261 0.260 1.000

LSI -0.242 0.108  -0.109 0.027 0.147  -0.444%+x 0.600+* 0.401% —0.756* 1.000

hy 0.215 0.188 -0.250 -0.139 -0.145 0.108 -0.252  -0.428** -0.156  -0.165 1.000

D¢ 0.071 -0.012 0.083 0.336%  0.057 0.119 -0.077 -0.213 0.017  -0.147 0.238 1.000

hy 0.185 0.077  -0.179 0.153  -0.162 0.015 -0.181  -0.467+*x -0.254  -0.150 0.547=% -0.198 1.000

6 0.044 -0.017 -0.033 -0.017 0.279 0.338+ -0.061 -0.049 0.025 -0.011 0.019 0.121  -0.156 1.000

N -0.037 0.027 0.130 0.146  -0.120 0.032  -0.155 0.086 0.330% -0.190 -0.169 0.336% —0.494x*x  0.005 1.000

DFC. SSHE Fruit color; LSC: M-85 (0 Leaf surface color; LBC: M35 & {5, Leaf back color; CR: #7&[F%% )% Crown roundness; Dyy : R3HE
Fruit vertical diameter; Dy : SRS 4R Fruit horizontal diameter; FSI; FIFEEL Fruit shape index; L; : MK Leaf length; b : 5% Leaf width; LSI;
MHIEFE%L Leal shape index; h, : 75 Plant height; D, : S g Crown diameter; hy: 1 F &1 Under-branch height; 6 IR E Branching angle; N

5% e Branching number. * ; P<0.05; =**, P<0.01.

£S5 HREAKBRWIOIERBERNERSSHER

Table 5 Result of principal component analysis on phenotypic traits of Elaeagnus angustifolia Linn. from Zhangye City of Gansu Province

ZMIRAUEFAE & Eigenvector of each trait

vk s
Par?nﬁfiil RIBIE MR MAFEE ROERREE SRR IR ESIZ RN -5
component Fruit Leaf surface Leaf back Crown Fruit vertical ~ Fruit horizontal Fruit shape Leaf Leaf
color color color roundness diameter diameter index length width

1 0.637 -0.257 0.115 0.085 -0.225 0.636 -0.876 -0.683 0.299

2 -0.089 -0.115 0.341 0.146 0.020 0.122 -0.107 0.386 0.680

3 0.158 -0.219 -0.449 -0.415 0.846 0.644 0.217 0.045 0.002

4 -0.012 0.177 0.230 0.514 0.201 0.079 0.107 -0.245 -0.458

5 -0.492 0.729 -0.046 -0.337 0.104 -0.007 0.128 -0.111 0.300

6 -0.112 0.301 0.687 -0.014 0.097 0.223 -0.130 -0.170 -0.115




18 WIS B %30 %
4E3R5 Table 5 ( Continued)
PEAR I ARAE 1) 12 igenvector of each trail
S A FHRARAORFARIPIAL  Figemcctor of cach tai g TR BT
Principal LSIZ A i S M KR e IR I3 B ,ﬂ‘{ ) Contribution Cumulative
component Leaf shape Plant Crown Under-branch ~ Branching Branching Eigenvalue rate contribution rate
index height diameter height angle number
1 -0.763 0.435 0.249 0.346 0.119 0.091 3.246 21.64 21.64
2 -0.327 -0.578 0.243 -0.774 0.130 0.694 2.393 15.95 37.59
3 0.029 -0.046 -0.034 -0.190 0.516 -0.161 1.958 13.06 50.65
4 0.305 0.144 0.738 -0.095 0.323 0.228 1.501 10.01 60.66
5 -0.320 0.418 0.152 0.066 0.075 0.140 1.348 8.99 69.65
6 0.020 -0.325 -0.393 0.025 0.240 -0.296 1.099 7.33 76.98
RATREAE SR B K A TR F8 B0 4R AIE ) i 48 A B
XHEBR (KT 0.63) , T2 R SRIE R JE 4 2y20 !
fiE. 552 ERIM TN 15.95%  Hrbnt5i BT e |
e RIS A B R AE 1] R L R K (K TR T ! B | L
0.68) , FEE Wi 5 Ko B S AR K AH G RRAE, 55 3 & v ' E
A TTRRR A 13.06% , Heop JRE SN AR R S 45 7v35 | , ;
4 = 2 > o zY14 — :
(A [ 4 4 X B3 (R T 0.64 ), 0 I e it 5 22 L. !
K/NVKEE, 56 4 WU ST R 10.01% , H by | | :
56 [528GR ) it 2 RHE AR (K F0.51) Zvi2— , ;
FE WA AR, 2 5 RIER 6 AL Y TR R 4 zy33 — | |
Y4 '
SR 8.99% F11 7.33% , 43 il LA W 3 B0 €8 -5 231 €8 1) zy2 ' !
AREAE -4 48 X B0K (5351 0.729 1 0.687) , i o , |
2 A F RS B B AR ZZY;gg . ;
24 XD EERNBES ZY10 : m:
¥ Lt 7Y5 .
KT 15 ASFERPAR AL 25 S0k H o4 s A m}_ , :
40 BRVDARERRHES T IR IS OMT S5 S LI 1, R A T 2K o | ;
SRR S AS AR WAL R IRPER AT L 4 4 | |
HBhke, ZY34 !
7Y39 : i
241 RESAER hIE LA, ERKICHER 20 737 L |
4b A 40 BREERESN b 3 21,40 T 404 18 BRkEvk, 41 N I
I35 12 ¥Rk bR, 41 AL 10 BRbEME, 7ERRICH 2 Zggg i— . :
1140 AT E— 0 T M I AR 24, Horpr, zy1 = :
ZY18 | 1
WIrm 2 Al T AT, 3l E 8 F1 10 #k Zv8 , g , ! ,
0 5 10 15 20 25

FERE AL BT 202 2 AW I A, 0 500 4 7
4 F1 6 BRFERE

242 RREpmegRAERLE hE6 L. 41
AL FERR A S, bk i FVRL T 1 1 2 3 (34 I
b 5 T TR T, AR 5t 52 2R 5 G 34 B A A i, A
RIS e A (B, ke v IR R R B e, SR SE B
g, Ho AL T, B BARRRIE Ry o R A B R AE 43
Kot /b R Tk WA T, 0 BRI S 4
R B /MBI R 22 R AR RIS

FRICHE S  Euclidean distance

ZY1-7Y4; WsE HH M IXFFE Collected from Xujia Village of Ganzhou
District; ZYS-ZY15; W4 H SR B Collected from Runquanhu
Park; ZY16-7Y20,ZY34-7Y40. W4 A LIBT3 Collected from
Jiulongjiang Forest Farm; ZY21-Z7Y33, W 4 A oK I E KR Y
Collected from Zhangye National Wetland Park.

E1 EFTREERSMEROE R KBTI E 40 srEKRBE
KE

Fig. 1 Dendrogram of 40 sampling trees of Elaeagnus angustifolia
Linn. from Zhangye City of Gansu Province based on result of
phenotypic trait analysis
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Table 6 Average of phenotypic traits of sampling trees in different groups of Elaeagnus angustifolia Linn. from Zhangye City of Gansu Province

based on result of cluster analysis

RS R INIFA el IERY

Grading average of each trait"

RTYP IR/ em PRI/ em FIBFEL

54 Group AT R G I 2 €5 TR} 58 ] e Fruit vertical Fruit horizontal Fruit shape
Fruit ;r\)lnr Leaf surface Leaf back Crown diameter diameter index

’ color color roundness
H1 Group I 3.2 33 3.7 1.8 1.72 1.36 1.26
W4l 1, Subgroup 1, 3.5 3.1 3.5 1.9 1.81 1.47 1.23
W4 I, Subgroup 1, 2.9 3.4 3.9 1.8 1.64 1.27 1.30
ZH 11 Group Il 2.8 3.2 4.1 1.8 1.75 1.36 1.29
ZHI Group I 2.2 3.6 3.6 1.3 1.94 1.32 1.48
WZH I, Subgroup I, 1.7 3.7 2.5 1.0 1.96 1.21 1.62
WA, Subgroup III, 2.5 3.5 4.3 1.5 1.93 1.38 1.39
4 /em 58/ cm NI 5/ em i/ cm KR ®/em SRR/ (°) I3
34 Group Leaf Leaf Leaf shape Plant Crown Under-branch Branching Branching
length width index height diameter height angle number

H 1 Group I 5.40 2.03 2.68 824.1 463.8 283.9 44.5 2.0
2H 1| Subgroup I, 5.07 2.07 2.48 925.0 526.3 309.6 50.6 1.9
W4l 1, Subgroup 1, 5.69 2.00 2.86 734.4 408.3 261.1 39.1 2.1
ZH 11 Group II 6.06 2.54 2.41 648.5 525.8 20.2 47.7 4.2
ZH 1 Group I 6.12 1.81 3.41 631.0 448.5 73.7 51.8 2.2
WZH I, Subgroup I, 6.85 2.01 3.41 650.0 406.3 108.3 45.8 1.5
WEZH I, Subgroup I, 5.64 1.67 3.40 618.3 476.7 50.7 55.8 2.7

D BSR40 O § (0 BB (0 RELT AL @, S IR 1,23 F1 4 9% The fruit color can be divided into yellow white, orange yellow, orange red
and red, corresponding to grade 1, 2, 3 and 4, respectively; I 26 B G, 20 SR I BRS¢ €6 ( NN137A) | R AMAR 4% (5 ( NN137B) | 7K Hl R & 6,
(NN137C) j}—(ﬁﬂ"ﬁ%@(NN137D) *ﬂjj—(ﬁﬁ%@( 191A) ,ﬁ};]'IJX]L@ 1.2.3.4 15 %% The leaf surface color can be divided into greyish olive green
(NN137A), greyish olive green ( NN137B), greyish olive green (NN137C), greyish olive green (NN137D) and greyish yellow green (191A),
corresponding to grade 1, 2, 3, 4 and 5, respectively; M5 (A5 A KB GRE (191A) KBS (191B) KSR (194B) ALK (190B) Flik
PAG(191C) , 2% 1.2.3 .4 F1'5 2% The leaf back color can be divided into greyish yellow green (191A) , greyish yellow green (191B) , greyish
yellow green (194B) , pale green (190B) and light grey (191C) , corresponding to grade 1, 2, 3, 4 and 5, respectively; R S [58] 7% BE 45 p SiE 2R L
PR TEE 458 [ 2 I e [ 24, 23 XF 17 1.2 1 3 % The crown roundness can be divided into disorderly crown, relatively round crown and round crown,

corresponding to grade 1, 2 and 3, respectively.

A1 A5 6 5 e e R 23 A B 43 1 45
(EA5 PR S e T4 T ANZEL T, o 5 0 R 30 45 11 th e
o, MEFREONAL T = 9 P I G T4 T gl
I, SR BN e R 4 HA R, B R, 25K
FEACIR, R I8 i, i B S AR

AMAHREE LR R AR5 K i
TEAS BRI A F B 1 43 G 3 (2 A s T4 T gl
I, SRS € | I8 B0 RIS o ) 358 B 114 o 0 24 1 2
T4 T Al I, SRR 00y S st e,
o WAL, SRR IR I R pe ke, I Motk o R 2 1
B, WL AR 5 S 20 T, 4 i B30 R 35 7
(3 G BB R s, TR (AR 38 B,

3 i msEib

AR S ZR ] S WA S AR R AR E A, R IR A
Sl R AT PR A P R | R g A

ARasE, B2 53 R EORT 109 ) 52 WAL A 6] 22 5458
RS20 RS R Y 11 AN BCR IR A R S R AL
4 10.29% ~104.77% ,¥JR T 10% , Bl T A 11 5L
MR R BT AR R R A
FwHSEAR R H SRR 2 A DG ) — e g 1k
AR CINAL T R4 AR B AR S R B R Gk
104.77%#01 51.92% , . B V0> A8 #k 19 I8 SRR A2
A 2 SRR EACRFTR AR, R, AT AN
[] Bel PROFH 3% ( A4 8 A 308 AR R el e A 45 ) AT VDL
o R AP MR E

Shannon—Weaver ZREEFEE(H') 2PN Y £
FEMEREEE bR 2 —, ) 2 N TR R AR 0 £
FEVEVEM Y s HE R T 1 B RErE ), LRt
LI WIR AR VD AR R A B R AR IR Y
H'E¥RT 1,439 1.00~1.34 1 1.58 ~3.58 , 14
SUbAURAr iR BRIE A S R B MR 2 B B
W& R, VAR B R (A
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