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Abstract: [Objective] L. chinensis Sonn. var. fulvosus Y. Q. Lee (LF) is a wild variety of litchi that originated
in Yunnan province. It has many special characteristics, such as very easy flowering, high fruit-setting rate, high
yield, early maturity, sour taste pulp, and so on. In the litchi industry, LF is mostly used as rootstocks. In recent
years, LF has usually cut down to grow other crops with high economic value or died from the drought in spring
in some areas, which led to the loss of its genetic diversity. Therefore, it is urgent to strengthen the investigation of
the germplasm resources to preserve the genetic diversity of LF. In this study, we investigated the wild LF
resources extensively in Yunnan province and collected fruits from 93 single plants. The characteristics of these
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fruits were measured, evaluated, and analyzed to provide a certain basis for further research and utilization of LF.

[ Method ] LF distributed in 10 counties of Yunnan province were extensively investigated, and 93 single LF
plants were recorded, with at least 50 meters apart from each other. At least 15 matured fruits were picked from
each plant. A total of 16 Descriptive traits were measured according to the description standard and the 8
quantitative traits were also determined based on the standard methods. The distribution frequency, coefficient of
variation, and diversity index of these characters were analyzed. The LF plants were classified by systematic
cluster analysis according to both the descriptive and quantitative index, and the principal component analysis was
carried out. [Result] (1) The main fruit descriptive traits of LF were determined. Most LF plants have fruits with
crooked-heart shapes, reddish with yellowish pericarp, oblique fruit shoulder, convex, and obtuse shape of fruit tip,
smooth shape of fruit skin segments with hairy-tip shape of protuberances, and inconspicuous suture line. Fruits
from most LF germplasm resources had waxy-white pulp with a little brown inner membrane or absence of color.
The fruit pulp usually showed a tender texture, no fragrant, sour and sweet, and slightly astringent taste. All the 93
LF plants born fruits with large, oval-long, and light brown skin seed, except one plant had aborted seed. The
diversity index (DI) of 16 fruit descriptive traits varied from 0.46 to 2.29. Among them, the highest DI is the peel
color with 2.29, and the distribution frequency of reddish and yellowish is 41.94%. Followed by shape of fruit
skin segments, the DI is 1.79, in which the smooth distribution frequency is 49.46%. The suture line had the
lowest DI with 0.46. (2) 93 LF germplasm resources had an average single fruit weight of 3.95~28.38 g, a
longitudinal diameter of 22.28~45.36 mm, the transverse diameter with 16.56~34.62 mm, the lateral diameter
with 12.13~31.48 mm, the pericarp weight with 1.09~6.41 g, the seed weight with 0.26~7.25 g, the total soluble
solids content (TSS) with 7.65%~21.95%, and the edible rate with 38.42%~69.74%. The DIs of the 8 quantitative
indexes ranged from 2.83 (Fruit transverse diameter) to 2.98 (seed weight), indicating that their variation range
was lower than that of the descriptive indicators. The coefficient of variation of single fruit weight, longitudinal
diameter, transverse diameter, lateral diameter, pericarp weight, seed weight, soluble solid content, and edible rate
were 29.76%, 14.39%, 13.17%, 14.37%, 38.36%, 32.14%, 14.54%, and 11.69%, respectively. (3) The results of
cluster analysis with 16 fruit descriptive traits showed that LF fruits can be divided into four categories, among
which the fourth category has better flavor. Based on the 8 quantitative characters, the LF plants could be divided
into five categories, among which the fruit size of ClassV was larger than others, and the edible rate of the Classll
were the highest. Each category contains resources from multiple regions. Principal component analysis (PCA)
showed that the first principal component factor reflected the fruit size and weight, and the second principal
component factor reflected the fruit descriptive traits. The comprehensive scores of each LF plant were calculated.
The higher the score was, the larger the fruit, the higher the TSS content, and the higher the edible rate. (4) One
plant with aborted seed in fruit was found, and two excellent plants with good descriptive were screened out from
the collected litchi resources according to the score of PCA. [Conclusion] The fruit characters of LF are rich in
phenotype diversity, which can be used as materials for improving new litchi varieties. This study will provide a
basis for further research and utilization of this kind of resource.
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Table 1 Classification and evaluation of fruit descriptive traits of 93 litchi resource fruits

IR VIR Descriptive trait

ke SRR S FHBAR  RTBUBR AR B TS T RS
Quantified  Fruit shape Skin color Shoulder Shape of fruit Shape of fruit Shape of Suture line Flesh color
value shape of tip skin segments protuberances
fruit
1 Ivy Ho F IR HESOIR S LS ik At
Heart-shaped  Chartreuse Flat Round Conical Wedge Obvious Milky white
protrusion
2 KO ENskigoean BUH R B FLIART BiR AN iy = e
Long White and  Shoulder Blunt circle Papillary Acute Not obvious Wax white
heart-shaped green with red tilt protrusion
3 EL RELAH B G S 7 Rt jkd TR iy gii)
Crooked Light red Flat Perfectly Bulge Hairy tip Wax yellow
heart shape with yellow and round
oblique
4 FETE ARG RS ——IE RREH [FEN
Short circular ~ Red H Smooth Round tip
shape with green  One flat
stripes and one
bulge
5 I BRTE AL —HR K B i
Nearly Light red H Retuse Blunt
spherical One slant
shape and one
bulge
6 CbiA [EEAN WUH Bt i
Oval Bright red Shoulder Smooth
bulge
7 HhE % R
Elliptical Mauve
8 oAt REREL
Other Deep Purple
9 =EAN
Dark red
10 RN S

Dark red with

dark green
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Table 1 (Continued)

A MEYER Descriptive trait

H RAWERE MR Tob e i€y A5 R 7S FELS R
Quantified
Brown inner  Seed shape Seed coat color Flesh texture Fruit aroma Flavor Astringency Burnt core
value layer
of fruit flesh
1 Toaki/b I BRI Pt El TE % it P
Without Nearly Yellowish-brown  Crisp Unscented Faint No Yes
or Little spherical astringency
shape
2 ol M % e 0 (& il Wi =
Middle Oval Light brown Delicate Slightly Sweet Slight No
fragrant astringency
3 % KRS i) HE iy 7
Much Long oval Dark brown Fine Sweet aroma Sour-sweet Astringent
and tough
4 I 5 7 ik IR AR 12 Fofl
Cone Rough Special Sour Other
fragrance
5 XS WETE
Chicken
beak shape
6 LS UNA
Irregular
shape
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Table 2 Source, latitude and longitude, habitat and tree body information of 93 litchi resource fruits

oS S Hb LR GrhE R T W T Wi ek et
NO. Origin Accessio Latitude and Altitude/m Trunk Tree Crown diameter Tree-age Vegetation type
n Longitude girth/m height/m /mXm
E A K R AR
Hri B Subtropical
23°00'~23°02'N , 5.91x6.43
1~18 Pingbian 18 339.04 ~1118.32 0.86~2.04 6.00~10.60 50~200 evergreen
103°38'~103°45'E ~12.27x14.63
county broad-leaved
forest
E A K R AR
i EESC Subtropical
22°59'~23°11'N , 7.70x8.50
19~38 Yuanyang 20 243.20 ~ 1202.17 1.02~3.46 9.20~16.30 100~350 evergreen
102°38'~103°01'E ~16.37x15.98
county broad-leaved
forest
E A K R AR
& T8 )
23°01'~23°02'N , 8.70x7.50 Subtropical
39~44 Jinping 6 169.583~871.814 3.20~4.65 10.20~22.00 200~500
103°15'~103°19'E ~26.20%25.70 evergreen
county

broad-leaved
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46~52

53~54

55~67

68~71

72~91

92, 93

£
Hekou

county

#AKE
Jianshui

county

il B
Shiping

county

BT B
Xinping

county

oL B
YuanJiang

county

JREE 3 B
Malipo

county

SRR
Lvchun

county

20

22°53'N, 103°34'E

23°17'~23°20'N ,
102°38'~103°34'E

23°51'N, 102°21'E

23°49'~24°14'N ,

101°24'~101°44'E

23°39'N, 101°03'E

22°59'~23°15'N ,

104°40'~104°53'E

22°39'~22°40'N ,
102°11'~104°18'E

454.64

1087.59~1302.14

1114.867~1129.461

658.5~1205.68

1415.443~1422.114

492.929~1129.917

1072.05~1470.343

0.98

1.95~2.57

1.55

0.87~3.20

2.50~4.50

1.70~2.88

1.46~1.97

12.70

11.80~13.20

5.40

7.30~10.00

10.50~16.20

13.00~17.00

9.70~12.10

8.25x7.76

10.85x10.70
~13.80x10.20

8.89x7.87

4.50x3.90
~16.60x16.80

10.00x11.40
~16.00x14.30

9.90x12.85
~21.35%20.50

9.04x8.90
~10.30%8.50

40~50

100~200

130

40~200

100~1000

100~250

120~150

forest
PRt e
Subtropical
evergreen
broad-leaved
forest
PRt e
Subtropical
evergreen
broad-leaved
forest
PRty e
Subtropical
evergreen
broad-leaved
forest

P Rty e
Subtropical
evergreen
broad-leaved
forest

P A 5 i
Subtropical
evergreen
broad-leaved
forest

P Rty e
Subtropical
evergreen
broad-leaved
forest
PRt e
Subtropical
evergreen

broad-leaved

forest

2.2 fdk MRS

MITA REAEIRKTE , RETARI N 6 B, 2l hBOTE. Ko, FETE. SRETE. BT
B (B 1D« RFRAEF JUERL —F &/ —F . —®—EEMIU5EZS 6 M (E2) ,
RUTIRA 3 8, 70 eREl . BERIAIVER (K 3) o MR EEA 3 f, ITEBRIE . WETE A R

B (&4 o BN TR, 5B R SRR AU AL & 1L 7 B R BE



® 0o

ELR b BER

® 0o

hER SRER: IEEERR

B 1 REFREZERE
Fig.1 Main types of fruit shapes
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Fig.2 Main types of shoulder shapes
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Fig.3 Main types of apex shapes
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Fig. 4 Main types of seed shapes
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Table 3 Distribution frequency and diversity index of fruit Descriptive traits in 93 litchi resource fruits

AN R AR 3 G 3 A AR ZREMETREL
AR Trait Frequency of graded distribution of different descriptive traits/% Diversity index

1 2 3 4 5 6 7 8 9 10 (H")
RSETAR

2.15 13.98 64.52 1.08 4.30 13.97 1.59
Fruit shape
R BB

1.08 1.08 41.94 17.20 1.08 22.58 3.22 4.30 7.52 2.29
Skin color
FIRTAR

4.30 2.15 4.30 9.68 66.67 12.90 1.61
Shoulder shape of fruit
RITBAR

25.81 43.01 31.18 1.55
Shape of fruit tip
LR PIZN
Shape of fruit skin 20.43 12.90 17.20 49.47 1.79
segments
P AS

19.35 77.42 2.15 1.08 0.93

Shape of protuberances
GEL

9.68 90.32 0.46
Suture line
RAZE

45.16 52.69 2.15 1.12
Flesh color
R IR AR
Brown inner layer 48.39 29.03 22.58 1.51
of fruit flesh
IR

8.60 41.94 45.16 1.08 1.08 2.14 1.61
Seed shape
it g P

2.15 89.25 8.60 1.29
Seed coat color
A5

2.15 75.27 22.58 0.91
Flesh texture
R

81.72 18.28 0.69
Fruit aroma
LS

18.28 54.84 26.88 1.55

Flavor
Tk

22.58 46.24 31.18 1.52
Astringency
R

13.98 86.02 0.58
Burnt core
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Xt 93 Ui e Bk Rak 8 MR MEREAT THIA G, 4R IER 4. WEH BRI E 3.95~28.38
g, BLYIE 22.28~45.36 mm. B LR 16.56~34.62 mm. T LM 4% 12.13~31.48 mm, 57 & 1.09~6.41
g P& 0.26~7.25 g, W IEHEE Y (TSS) & & 7.65%~21.95%, 1] & A, (LN 38.42%~69.74 %.

MR RZBE, RIVRENZRRZBERK, N 38.36%, HUEMFRE, N 32.14%, RLIRE.
PR BRI RE DN 14.39%. 13.17% 14.37%, ZBREER K. ZB73RHRNN
AR, N 11.69%. SARRUL, 8L LE G BRI A8 S RBOH IR T AMEMIR . B PR ER A
Beim, N 2.98; RSEHAN HEAK, 283 HEMRMZHMEIEEH B & TR EER, UHEE
PR EZHEEEFEE.

A BRI P B R & 3.95 g, “FII R SLOE L FahiE L Faeii4z 43 22.28 mm. 18.22 mm.
16.05 mm, F¥REEE 1.40g, FHMFESR 026g, TSS & 18.27%, A BX N 57.86%. (Hi's
44, A0 T L0 4T BOK % 2 R

x4 BRHRERRIMBEERT RS

Table 4 Quantitative character variation of 93 litchi resource fruits

ON! LGN THE NG A5 A ZREHEREL
PR Trait Maximum Minimum Mean SD CVI% Diversity index (H')
HLR R

28.38 3.95 15.88 4.72 29.76 2.93
Single fruit mass/g
Rtz
Longitudinal 45.36 22.28 33.56 4.83 14.39 2.94
diameter of fruit/mm
RS
Transverse 34.62 16.56 27.92 3.68 13.17 2.83
diameter of fruit/mm
R
Lateral diameter 31.48 12.13 25.10 3.61 14.37 2.88
of fruit/mm
A

6.41 1.09 3.34 1.28 38.36 2.94
Peel mass/g
Ty i

7.25 0.26 3.97 1.28 32.14 2.98
Seed mass/g
w CRIVEHEE TEY)

21.95 7.65 16.30 2.37 14.54 2.85
Soluble solids content/%
Al fr

69.74 38.42 53.83 6.29 11.69 2.96

Edible portion/%

XF 93 4 # E w BEUR R LI 8 MEMARBHT IES ARG (B15) o S5RKY, 93 /i RSLMH
MRS B IES S AMEGL IES 5. N FissE, BIRTEL 8.79~20.60 g Z A ELEIN 77.42%, 3L 72
By HRYIEAE 28.73~38.39 mm Z [AI ) (5 EL N 73.12%, 3% 68 #3: HSLRERAE 24.24~31.60 mm Z [A] () 15
FEoA 74.19%, 3£ 69 175 RSMARTE 21.50~28.71 mm Z [H] 1] &7 EEoA 70.97%, 3£ 66 45 % R FELE 2.06~4.62
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g Z A EEN 64.52%, 3L 60 43 Fh T RUELE 2.69~5.25 g Z [Al[A) 5 HE R 67.74%, 3L 63 iy TSS & &
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Fig.5 Frequency distribution of quantitative traits of 93 fruits
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SBIETRACA 2 4, BB R ITR EZAMRE RO, RIFTERANIUE T, RITER A%
B, RANBREEREATZ, AR,

SEIVIEEHE 3 0 HUR, %SRRI SR S 2 RS AT, R PO TLRIR S . BeE . T, Rl
TN, SRS, RNTHOR . %8 2 B f a8 = 1 oy R IR R R TR, B2 1.58.
MR RER TR Z REVETREOR , B #H RITERP R EBG 2 BN £ E, 858N RE 8
1, ZONANBIEL, X X 4048 B 7 SR S A 7 5 B ) — KR i

HEPERIER MG BRI (8 6-B) , EMALIRES 12.5 AbR Sk N 525, 9V ERNAE 2 BRI, %
PRI R SR E R MR R, FIME Y 24.16 g 5.03 g\ 4.77 g. HIVEEEE 3 4 BT,
AV [ T4 R R T A i A 4 AR LIRS, 730000 13.90% 11 41.84% . Ui HIIX 2 KB 7 Wk 5 H
MR RS BB, ATDARIE I A5 85 1 83066 66 0, iZBEM R LM R, BiR. Mife
RIME Y T 3o 4 2%, 435128 3520 mm. 28.94 mm. 25.89 mm, Ui HiZRREA RSB, 51T R AHE
18 Bt U, BRI AT B R BN R Ay, T 62.49%, RUIZEFE IR RNE R . I
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A 4 R, SRR I & B E RS, 09 18.61%, AT LUE HZ IS i ISR SEAR AL T HoAth
I RS o
RIS KRN, MFAMXPREH TP RIEN K, P RFEEEHOE 2N E IR .
U], B RSN RN S B A R RARE, XA S LA R IR R

s 10 15 20 as 10 15 20
A = i i h S L B 1 h x
2 a1
42
a1
78
8
89
43—|
52
sal—
56
s
71
o
29
a
39
1
a7
a8
a
21
az| T
16
75
13
73
12
5 i
6 2
65 6
5 15
5 19
7ol 7
91 20
20 18
27 72
asl T 17
48 34
a 7a I
17 @0 -
ag 24
24 93
aa 67
72 i | 89
23 a6
3 30
67 38 I
19 I 37
a8 83
13 B4
78 85
22 86
i 32
a 82—
6 49
69 62
7 7
pH —-— 25
63 81
51 23
a1 10
28 27
31 87
73 25
74 81
66 54
87 80
64 83
71 33
81 a6
36 54 I H |
35 51
a6 I I 85
1 28
8 T =9
79
79 T 57
10 58
38 5
a7 as}J ]
34 78
82 53
75 59
— R m
57 80
7 I 14 I
55 I 4 P v
56 10 H
20 T 1\% 77
30 ] i - .
83 26 v

6 93 MIRHIR MR (A) FEEMRK (B) RESHHHIKE
FIg. 6 Tree plots of 93 fruit descriptive traits (A) and quantitative traits (B) in cluster analysis
®"S5 MRILREMRILXBNERRE

Table 5 Main characteristics of various groups of phenotypic traits of 93 fruits

EUES EOIES EDIIES IV ENTES
PEIR Trait

Class I Class II Class III Class IV Class V
RAR ELIE T EOIE MR ELIE -
Fruit shape Crooked heart Elliptical Crooked heart shapeand,  Crooked heart shape

shape Elliptical
R B R WAL O Light W20 oE H%4T Dark red -
Skin color Light red red Light red

with yellow with yellow with yellow
RIFAR — R —R—FEiZ One F F -

12



Shoulder shape of fruit

RIFEAR

Shape of fruit tip

LR PN

Shape of fruit skin
segments

T IERAS

Shape of protuberances
eyt

Suture line

RAGE

Flesh color
SRR

Brown inner flesh
IR

Seed shape

it g P

Seed coat color

P
Flesh texture
R

Fruit aroma
U

Flavor
Astringency
%

Burnt core

IR T

Fruit mass/g
R

Fruit vertical
diameter/mm
RS

Fruit transverse
diameter/mm
R
Lateral diameter
fruit/mm

RB

Peel mass/g

Ty i

Seed mass/g

of

One slant and one
bulge

Bl

Blunt circle

T

Smooth

Hairy tip
Uil
Not obvious
RN
Wax white
ok
None or Less
KA
Long elliptical
A
Light brown
S
Delicate
T
Unscented
[izLiil
Sour-sweet

e

Slight astringency
EaES)
Both

16.57

35.20

28.94

25.89

431

slant and one bulge

Bl
Blunt circle
T

Smooth

Hairy tip
R
Not obvious
ENER)
Milky white
th
Moderate
KA
Long elliptical
A

Light brown
S
Delicate
T
Unscented
[izLiil
Sour-sweet

bt

SE

Slight astringency
EaES)
Both

15.63

31.36

27.78

25.73

2.52

Flat

D
Perfectly round
T

Smooth

Hairy tip

Uil

Not obvious
AAE. EAE
Milky white, Wax white
EANIE 2
Moderate, Much
HhE %

Elliptical

A

Light brown
gtk

Fine and tough
T

Unscented

[ieLiil

Sour-sweet

e

Slight astringency

AS
=}

No

7.44

23.00

21.21

19.45

13

Flat

R BUL B

Round, Blunt circle, Perfectly round
SRR Fk. TR

Papillary protrusion, Bulge, Smooth

R
Hairy tip
i
Not obvious

It (4 4 Wax white

%

Much
iz
Elliptical
ez
Light brown
i
Delicate
T
Unscented
it

Sweet

b

SE

Slight astringency
EaES)

Both

7.71

28.26

21.85

18.59

2.02

2.39

24.16

28.40

18.09

14.52

5.03

4.77



w CRIVEPERE TR 15.84 17.82 18.61 13.90 16.78
Soluble solids content/%
CIREES 51.85 62.49 57.90 41.84 59.89

Edible rate/%

2.5 ERT DR REESIEN

XF 93 1346 7 R 8 ANBURMARIEAT FRear 70 (3R 6D, Sk i A D48 bn A 2E AT ARt AL AL 22,
PR F A REAEE KT 1R, $RECE 2 AN FE RSy . ATLAE HET 2 AN E RS RIS ] 77.90%, X
2 AN E R A S T SRR R B R ARG B 5 1 B RRIEE 4.74, TUBREE 59.23%, ERSEY
o REkife, R BIRpE. MrE . RS EAEECR, FEAE BN 0.887. 0.923, 0.894.
0.799. 0.881. 0.878, FE BRI AR/NAIRFIIVEAR: 56 2 FRFHE(E 1.49, TUBR% 18.68%, fE TSS
FRANER P, FEEN 0.787 F10.767, EE RS AR .

R 6 RIS NMYEMIRMER ST DL

Table 6 Principal component analysis results of 8 quantitative traits of fruit

A A B AL 1) B

PEIR Trait Eigenvectors of each principal component
PC1 PC2
Rt 0.887 0.172

Fruit vertical diameter (X1)
RIpife 0.923 -0.105

Fruit transverse diameter (X2)

F o 0.894 0.221
Peel mass (X3)
L 0.799 0372

Single fruit mass (X4)

iy H 0.881 -0.24
Seed mass (X5)

RIMAE 0.878 0.029
Fruit transverse diameter (X6)

AR A -0.193 0.787

Soluble solids content (X7)

CIREES -0.276 0.767
Edible rate(X8)
FRHEE 474 1.49

Eigen value

piged 59.23 18.68
Contribution rate/%

BTk 59.23 77.90

Cumulative contribution rate/%

B 93 454 B 75 S L BRI HEAT T SR, SHET 2 MR EE AT RS R . BT 2 NEI AR
A 424y N . F1=0.887ZX1+0.9237ZX2+0.8947.X3+0.799ZX4+0.8812X5+0.878ZX6-0.193ZX7-0.276ZX8 :
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F2=0.172ZX1-0.105ZX2+0.221ZX3+0.372ZX4-0.240ZX5+0.029ZX6+0.787ZX7+0.767ZX8 (7 ZXi N &
AR X AR HEA S BB o K B MR 1950 507 2 DT F A SR IR SR A B F AR LR G55, R
F=0.5923F1+0.1868F2. Zi&E13 bk, RPRILBA. TSS EE LT ERE WS . MARMEREESSE
(R, %5 4485 RIE N-4.67, GEWREKE. RS 1789 &E, HN3.87, HikZ%HmT 18, 54

N 328, LEAMEREAF, RIE RN RAh4REEEE .
=7 B BRIERDEETFN

Table 7 Comprehensive evaluation of principal components of 93 fruits

—

ER Ny oy FERAF oy % FERAFY o
?fi Principal component B H4 éf Principal component B H4 =3 Principal component B H4
M score Synthesi  Ranking N score Synthesi  Ranking | NO score Synthesi  Ranking
NO., —m———— NO.
Fl1 2 s score F1 2 s score . F1 2 s score
1 -0.19 -1.66 -0.54 54 32 -1.78 -0.31 -1.43 75 63 -1.57 1.19 -0.91 67
2 2.19 -1.96 1.20 24 33 -1.55 1.06 -0.92 68 64 -1.92 1.99 -0.98 69
3 1.70 -0.44 1.19 25 34 3.28 -0.17 2.45 9 65 -0.63 0.71 -0.31 51
4 1.35 0.02 1.03 28 35 -0.80 -0.53 -0.74 61 66 -4.17 1.13 -2.90 89
5 0.81 0.92 0.84 31 36 -3.13 1.37 -2.05 83 67 -1.18 -2.53 -1.50 80
6 3.55 1.57 3.08 5 37 -1.95 -3.62 -2.35 86 68 0.64 0.56 0.62 35
7 4.03 0.63 3.21 3 38 0.35 -2.59 -0.35 52 69 -0.11 0.87 0.12 43
8 -0.11 0.51 0.04 44 39 2.04 -0.30 1.48 18 70 -2.12 0.73 -1.44 76
9 1.83 -0.45 1.28 21 40 -2.51 -2.29 -2.46 87 71 0.88 1.10 0.93 29
10 -0.94 -0.64 -0.87 65 41 0.46 -0.84 0.15 42 72 3.53 0.25 2.74 6
11 1.20 -0.14 0.88 30 42 0.51 -0.59 0.25 39 73 2.81 -0.60 1.99 13
12 3.05 -0.62 2.17 11 43 0.03 -0.21 -0.03 46 74 -0.11 -0.89 -0.30 50
13 3.34 -0.53 2.41 10 44 -5.95 -0.61 -4.67 93 75 2.60 -0.33 1.90 14
14 3.52 -0.80 2.48 8 45 0.86 0.32 0.73 34 76 1.00 -0.08 0.74 33
15 3.78 0.92 3.09 4 46 -1.63 -0.74 -1.42 74 71 -3.14 -3.85 -3.31 90
16 2.87 -0.39 2.09 12 47 1.34 0.64 1.17 26 78 0.97 1.47 1.09 27
17 4.97 0.39 3.87 1 48 1.67 0.74 1.45 19 79 -1.44 1.81 -0.66 56
18 4.00 0.99 3.28 2 49 -1.59 0.47 -1.10 70 80 -4.12 -0.97 -3.36 92
19 3.30 0.64 2.66 7 50 -1.19 0.99 -0.67 57 81 -1.71 -0.74 -1.48 78
20 2.12 1.12 1.88 15 51 -0.84 0.78 -0.45 53 82 -1.92 0.07 -1.44 77
21 1.56 0.46 1.30 20 52 -0.07 -0.23 -0.11 48 83 -1.02 0.01 -0.77 62
22 1.07 -0.07 0.80 32 53 1.56 2.16 1.70 16 84 -1.60 -0.06 -1.23 71
23 -0.95 -0.22 -0.77 63 54 -3.37 1.53 -2.20 85 85 -1.14 -0.13 -0.90 66
24 0.11 -1.30 -0.23 49 55 2.07 0.44 1.68 17 86 -1.81 -0.43 -1.48 79
25 -0.49 -1.40 -0.71 58 56 0.41 1.22 0.60 36 87 -3.07 1.00 -2.09 84
26 237 0.20 -1.75 81 57 0.00 1.90 0.46 37 88 0.43 0.24 0.38 38
27 -2.24 -0.71 -1.87 82 58 -0.39 1.98 0.18 40 89 -1.10 -2.04 -1.33 72
28 -0.31 1.14 0.04 45 59 -3.62 0.73 -2.58 88 90 -0.65 -1.00 -0.73 60
29 1.64 0.04 1.26 23 60 -1.56 1.59 -0.80 64 91 0.48 -0.84 0.16 41
30 -0.43 -1.66 -0.72 59 61 -1.49 2.14 -0.62 55 92 1.47 0.60 1.26 22
31 -3.6 -2.41 -3.31 91 62 -1.66 -0.43 -1.37 73 93 -0.12 -0.02 -0.10 47
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3 W

A BRI G, R ATE 7 BT A O AR T RO HBIX . R AIVEIR 1048 R 8 2 AEME RN R
FEEAE R A5 SRR, Z B A [ 3 X A YA I 2 O T =5 2 RE Rl o 205 5 8% A8 e 28 R . SRSk
A SRR, AR R AR e 25 R, ARSI AU 7 AR 3 2877 T R AR, AR R
HRehy B R BEAL ZREIE, A REGOR, MR 7R S P R0, AR A 2T R I AR S IR AR
SRR S (W FZRUE . RN ARSI 89 4y 7 JTURN BT BEUREAT R ALE AL ZREME BT, 33 M EEMEIR Y
A5 R AGTE N 5.45%~72.59% . i AR 20 45U T R B ZREE AT, 33 MIIRIN 2 FEME R 3L
Y 0.50~1.97. AHEFLH, 93 434565 MEE MR 7 RECN 11.69%~38.36%, H& R M) 2 HE 1L
AR 2.83~2.98, T4 291, HRVEVEIRIZ FEMEFRECLIR Y 0.46~2.29, P304 1.31, ULHAEEM:
RTEAE 5 52 He Y R B SRR g e, g b 45030, R AR = 5600, SV B AR BURRE Fo 28 2R — 30

SRR W 45 F AT S AN ] R ) PR SR 2500 SRR A 22 5, BRERES R b [F) — SR T I B U R B IR AR ALE 22
SEIN, TSRS 2R 2 T () PR 25 S o T PR S 2R B B SR S0 60 AN 75 A R
10 N REVERIEATER G 00T, GR N 6 DR, KHE T R IEBRFIT. WA GmF, KR
R TR SR Rl REFIDNR R T B R OISRl EBEIV I R R Fr 1
PIFRNE AL 2ERF V ORSR B e SR T Al SREEVIN R R IR REDE M. EEFM RS
R, MRIEHIRTEIERR 93 B BT AMEL 3 4 B, 55 T REZURSLEOR .. REHEIRA
WO E: B TR RO R SRR . RABEI A6, BRI R)E RS - A5 48
BIVRM R E A FZERE . WTRURI, BIRRAE I EAE, AHARTT DORA R % 32 21 5%
PEIRR 23 A [F) K8

TR T RIEZ MR DB A SR G T8bR, AR BHEET 2 st o i — RO E, e
PR R A FR O3, A 55BNk 74 03 R BETOMDRHE) 12 MR IR PEMEIRIZECH 4 A3 dr, RETTER N
55.35%. TSR0 (RERE T B REAR TR 20 AN ST R B IR B AT E R A hT, BT 4 S E RN R
FATTHR 1L 85.226% . 2EF I IL 50 43 Wk 93 4346 B 75 i B IR 1) 8 MR IERIAAN N 2 N E sy, &
TR IE 77.90% 0 5 1 32 53 DTRREE A 59.23%, 325 G SR/ NRII B AH OG s 25 2 £ Ry DTk %N 18.68%,
TG R FORPERAE DG . TEA J5 0 B 7 BT BT IR 1 BT R FE AT R B R, S ELRES 1 3R
92 B ZARCR, LAME A B I R 3T St A

X 73 A A SEVEIR (K 2 WL VT A A2 P BT BE U VAR o T P IE T R 51 DX BB AR ) Y A WA
JRBEUR, IR R BRBEAT /00T, BN EDWHOTAN 5 S e iR BB, RS AN B R AR AL T
T PR B B RRR R ) o R ARAE S H 0O, FERT A BN WAL IR AR T, B T IZ RE R AR 2R R
REYE, TN A SRR AN REREE MG | P de SRR RE R BRI, 2 7 Bl b T R R e (1 LR
EHMRILRIINT, SR = 8 B 7 R URBEAT ZREME 4T, D975 S0P BT I 50 BRI it R (1 55 7 42
BT kA .

KRG REY, WEHRLRMEZHERFE, (A EENRE. SHAESX A TEML,
B AR R, Rk, RSy & T i B A RS, TVE R B AR A O, TR B
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SLAEZSRN, BB PR RN 7.11~28.38 g; T FIST L B A B BN 3.25~7.03 g8,
J7UVEER AR T B N R T R 8.20 g, R AR F AR /N 7.50 @By T AR BE I I S AR 7 BT 48 B R i
12.70~24.10 g0, 5 E7 T RLHqE . RLpim. Rz n oy 28.73~38.39 mm. 24.24~31.60 mm.
21.50~28.71 mm; HFRFEFAFHBS BN 1.93~3.20 cm. 1.63~2.45 cm. 1.54~2.21 cmB®); |76 5 4 7 K 43 5l
4 1.83~3.64 cm. 1.63~3.08 cm. 1.49~2.76 cmB; 7RI 1) S AE F AR IIME L AR 3008 2.84~3.68 cm.
2.64~3.50 cmVl. BbAh, BRI RS TR B AR, 5] R R B T R,
TSS & & 5HMAERXMHEASK. WEHREA M TSS & & 754 38.42%~69.74%F1 7.65%~21.95%:;
MR B TUR BT AR Z B AT 30N 27.69%~55.05%, TSS T E A 12.50%~18.00%38; |7 5 5 73 B A= 7 1 ] & %6
24.19%~62.38%, R ETEY 10.69%~20.09%0; | AR B RE 75 8 7] £ %0 48.00%~87.00%, TSS 7
& 14.80%~21.00%4,

RSP ZE TR, B R ELHIRZ IR OIE N, TR (15 A 75 b RS RIR DA Y « 51
KA SR EBS, R B AT . KO BRI N FEE, B)5E AR ZERAK,
HHELBEE, WAREF. —F—R EELSE. WEHNARATERUE N, BB AR
PASRGED . BERAEN LS, PRS2 R BT, R B 7 B R AR E AR
FSPAHE R0, BB 72 R R, MBS 2 MR s W B AR b DURZL . BEAL, R4, %K
LU F08 RIS A A DAL L 2L RO,

4 2 B
T RSB A EE R Z AN, 251200 1 B BEURAN 2 4 f U AT A AR S5 5t 15 0
BETE 75 M Fh S b A R BT 71, AT N ZH B AP e R AT RE, Az YR Rt — S5 5T AR B S (A4 .
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