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Abstract: Twenty-six fruit characters were collected and determined from 50 local pear germplasm
resources in Fujian Province. Distribution frequency, coefficient of variation, and Shannon-Weaver index
were analyzed. Q cluster, R cluster and principal component analysis were used to evaluate the germplasm

resources and characters. The results showed that the diversity of local pear fruit description characters
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was abundant. Conspicuous fruit dot, many fruit russeting, rough skin, crisp flesh, sour-sweet flavor,
absent astringency, small fruit core and maturity in September had more proportion than other
corresponding descriptors, accounting for 92%, 52%, 54%, 50%, 50%, 70%, 54% and 80%, respectively.
The average variation coefficient of content of vitamin C and titratable acid, ratio of SS and TA, and ratio
of TSS and TA was 67.60%, 48.26%, 42.22% and 41.14%, respectively, which was higher than that of
other numerical characters. The fruit peel color and shape was found to have the richest diversity among 13
description characters, with 1.660 and 1.605 of Shannon-Weaver index. And the indexes of 13 numerical
characters range from 1.698 to 2.074, which was higher than that of 13 description characters with 0.324 to
1.660 of Shannon-Weaver index, indicating that the numerical characters had richer diversity than
description characters. Q cluster analysis showed that all the tested germplasm resources were divided into
five groups at the Euclidean distance of 14.71, and there were differences of fruit characters among
difference groups without regional trend. R cluster analysis showed that 26 characters closely related were
significantly clustered into five groups at coefficient of 1.236. Twenty-six characters were mainly
composed of 10 independent principal components with the cumulative contribution rate of 86.545%,
which showed dispersion of contribution rate and multi-directional variation of local pear fruit characters.
Positively increasing the first principal component factor will be favorable for improving the fruit interior
quality, while positively increasing the second and fourth principal component factor will be favorable for
improving the fruit exterior quality, and negatively increasing the third principal component factor will be
beneficial to increase fruit size.
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Table 1 Fifty pear germplasm resources and origin

KR ETR) Tt 5T 44 K KR ETR) g 44 4
Source No. Name of material Source No. Name of material
=77 Sanming 1 27K Jianning Zongbao T/ETT Ningde 26 H# AL Zaoshuli
2 3k Tietou 27 Jei# AL Longtanli
3 T4 12 5 Ninghua 12 28 # AL Huangpili
4 T4k 14 5 Ninghua 14 29 BER Guixili
5 A #i Baihulu 30 2% % Bannannii
6 KIHZL Damali 31 43415 Dongli 1
7 {=# = FL Renshoutingli 32 W Gutian Hulu
8 R8T K Wenjiao Qingpi JeA T Longyan 33 2 FR%4 Dongmali
9 AL Gaodili 34 LI EAL Jiangshan Xueli
10 11%:% Shandongli 35 7% Wuping Huanghua
11 KIEFL Changxili 36 FEF4EL Shuangjiangli
12 JEEERL Youxi Xueli M T Zhangzhou 37 #J[55% Huanglali
13 FE AL Gouyaoli 38 J\HE Bayuebai
14 Bk¥EE/K Taoyuan Fengshui 39 K ZH . Changtai Zongbao
15 463k Chaitou 40 Pyl R B¢ Zhangpu Chipi
Fg°F 7l Nanping 16 BURIKZ Zhenghe Daxue 41 J#/RA Tongguali
17 FEARZL Shangping Muli 42 HJNEL Huizhouli
18 KM% Changbu Xueli 43 #3 Huangxiao
19 KAfi#i P Changbu Hulu 44 PHIERL Pinghe Xueli
20 KAMi# K Changbu Qingpi 45 7% & Nanjing Chipi
21 FEAESL Chenghuali 46 W& TI#i7 Lingkou Hulu
22 FHLEA 7 Nandi Hulu 47 7NAYH Liuyuexiao
23 E 7 K Yushan Qingpi 48 +3L Tuli
24 KKZL Tianshuili H#HITH Putian 49 KFFAZL Dayang Muli
25 J\HZ Bayuexue 50 HZd Tuli

RIS T 2014—2017 FFdE4T, S MR FIERME T MEIREIR Y CB £25 5, 2006), 7£
BB S AE BRI, B RLERAE 10 ~ 20 AN S Sy [8 5 AR EEI R, 2 N EEAT 26 SRR
PERFEFR U RN E . Forb 13 AN R PERR A B EE:, FRIEREE (R 2). 13 MR
PR, RS TE. B MR, R KR DA SR RS B A m] i v [ A 2 i o i T
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Table 2 Thirteen description characters and their assignment

E27N FRIIRME Assignment of each type

Character 1 2 3 4 5 6 7

TEAR i [T A 9P B {51517 (B 7 YR B

Fruit shape (FS) Oblate Globose Ovate Obovate Cylindrical Spindle-shaped ~ Pear-shaped

) He vl o W 3 W

Fruit peel color (FPC) Russet Light russet Green Yellow green Green yellow  Yellow

R iR g NI

Dot obviousness (DO) Conspicuous Medium Obscure

S E2 Ex > TeEii% /> Absent

Amount of russeting (AR) Many Medium Few or extremely few

JeHFE Degree of fruit skin FHkE i P

smoothness (DSS) Rough Medium Smooth

R R it h 4 ]

Flesh texture (FT) Extremely  Coarse Medium Fine Extremely
coarse fine

RAER B ifg BAR i)

Flesh texture type (FTT) Dense Crisp Crisp to soft Sandy

AR b el %

Juiciness of flesh (JF) Dry Medium Juicy

LN [l Wi licgi) Bt it

Flavor of flesh (FF) Sour Slightly sour Sour-sweet  Light sweet Sweet

Ik i x

Astringency (AS) Present Absent

2 % el 2 P

Amount of stone cells (ASC)  Heavy Medium Light Absent or scarce

PN N fh N

Fruit core size (FCS) Large Medium Small

FRESH 8 HTH 9 H kA 9 HhAy 9 H~A 10 A EA 10 A

Date of maturity (MD) Last 10 days First 10 days Second 10 Last 10 days of  First 10 days  Second 10 days
of August  of September  days of September of October of October

September

1.2 BIESH

K H Excel Al SPSS24.0 JEATHHH IR . ZREMEIRBOT S KR B ETE T FRTERIREL %36
RO RIRAE T3, SR MEIRRI N 1040, 1408 < x-20, 104 = x+20, HIAIEZAMZE 0.50,
o NinHEZE . FSZVEIRZ #E1% L Shannon-Weaver (H') f8EULSH, Bl H'=-3PIn (P), P;f8iZMIR
51 NP BT S S B A e GRAERE 5, 2015).

K H Origin Pro 2017 34T R KA A1 T o 40t e, Q BSR4 B P 5 1] 2 25 9 BK
KR (Buclidean distance), ZERTTHENE 2 T7 ML (Ward’s method); R Y5 7347 i MtK 18]
PR B NAH R R %L (Coefficient), JRTTEEF] by % Q BUAI R BY TR I Hir 45 S 43 i) 22 1 KH B (1R A AR 1L
RIERELE G2 (BRI M B — F M I8 #E S Wy FREUE, FHAERDIR I briE
HR oy FE (KFILMETET, 1995). FM 7 DARHMEEEE] 1.0 LB E E s A4, 0t
BAAPR 1S s DA B 32 4 45 40 RS- PEIR 1 28 B a3 B Ar - 22 1) 2 143 0 BT XURR B
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Fig. 1 Distribution and diversity index of fruit description characters in 50 pear germplasms

Numbers of legends corresponded to the description characters’ different types of Table 2.
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212 #H=EHIR

50 4t 7 FpsE SRS ) 13 N EE IR 7 REE R 9.83% ~ 67.60% (3£ 3), Shannon-Weaver
ZHEVETR UL R 1.698 ~ 2.074, FHEKF TR L E MR ZFEEEE .

LKA BRpE. e, BRMFIRIREIIE /58 441.16 g+ 8.86 cm. 9.56 cm F1 0.93,
Horp PR AR 5 R BN 30.70%, ZFREVETREOIEE 1.80. BRI ER AN SSHH 874.25
g, m/NA CHBHF 22330 g, HA 300 g BA BRI EL L 88.00%, 500 g BL BRI A7 20%; A
KN CEFHLER A 12.67 cm, BFEN CETHARE 6.95 cm; BRERKSN SHIET 11.81 cm, %
BN A 721 ems RIBIREESE N CA#HS M Bk 119, s KRR MO
MZEL 0.78.

TR B K UKL BB 4 79 2.91 em 1 4.05 mm, A8 5 R H 36.22%H0 21.09%, ZFE
PEFEHOL 1.901 F1 1.843. KA FEAERL 531 ecm, &AL CKEEA M CHEMEL 1.05 cm;
BN &FL 15T M CHEEHS 5.60mm, BN CREHLETST OMOCKAMAH S 2.77 mm.

MR SRR, ATEEETEY . FAPERERI AT R A R ME A A 4.96 kg - em™.
11.81%-+ 7.07%F1 0.24%, 25 RZB KN NRA T ER S E (48.26%), 1Al EMENE & &2 FEM1e

Mook, 5% 2.074. RAES KN \NHA 738kg - ecm?, &/ HERL 2.64kg - em?s
AAYEETEY SRR Em N O HEET 14.90%, RN CKIERL 9.10%; Al S EREN
T 8.79%, EAKN KER 5.11%;: WHERSEREN KR 0.614%, &N H#H
F0.107%. SR PRI LRI IR LU ¥ T 3548 4y iR B 58.87 Fil 35.24, A8 55 RHr A E] 41.14%F1
42.22%; Hr RGN CREARLD 11474, o CORBRRLT 17.139; BERRLGERCON CE#Ei S
70.28, F/NA AL 11.98; RALEER C S EMFIIMEN 0.0170 mg - gy FEN 1 ZREL 0.0426
mg-g', WA MR 0.0025mg- g,

#£3 F50HHMAHRAERSE 3 MEMRKESEESR

Table 3 Analysis of diversity for 13 numerical characters in 50 pear germplasms

Shannon-Weaver

AR FHIME /ME ISPNE bRtk % AFRBY% R

Character Mean Min Max SD cv Shannon-Weaver
diversity index

¥ 5L /g We ight per fruit (WF) 441.16 223.30 874.25 135.44 30.70 1.856

#\4%/cm Fruit length (FL) 8.86 6.95 12.67 1.24 13.98 1.825

F4%/cm Fruit diameter (FD) 9.56 721 11.81 0.94 9.83 2.005

HILFEHL Fruit shape index (FSI) 0.93 0.78 1.19 0.10 10.96 1.933

JFEK: & /em Stalk length (SL) 291 1.05 5.31 1.05 36.22 1.901

TRASURE ¥ /mm Stalk thickness (ST) 4.05 277 5.60 0.85 21.09 1.843

SLAREEE/ (kg cm™) Flesh firmness (FFI) 4.96 2.64 7.38 1.12 22.61 2.015

LB LR TR & 8% 11.81 9.10 14.90 1.18 10.03 2.044

Total soluble solids (TSS)

A MERE S 5/% Soluble sugar (SS) 7.07 5.11 8.79 0.80 11.35 2.074

AT ¥i¥ 5 B & F/% Titratable acidity (TA) 0.24 0.107 0.614 0.12 48.26 1.698

[ 1% LE Ratio of TSS and TA (RTT) 58.87 17.14 114.74 2422 41.14 2.055

BEMR LL Ratio of SS and TA (RST) 35.24 11.98 70.28 14.88 4222 1.996

Y2 C & E/ (mg - g!) Vitamin C (VC) 0.0170 0.0025 0.0426 0.0115 67.60 1.932

22 ETRIMRKBESHR
221 QABRESH
Q BUREMOIRE (KB 2) Hon, Sy sk L3 =14.71 BaEipil B IE o N 5 M, SHaE
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Fig.2 The dendrogram of Q cluster analysis

44 Jianning Zongbao
%L Tietou

71125 Ninghua 12
T1k14-5 Ninghua 14

H & Baihulu

FpREL Damali

1= 75 2% Renshoutingli
AR B Wenjiao Qingpi
EHiFL Gaodili

1J % %4 Shandongli
K2 A Changxili
FEEFL Youxi Xueli
AL Gouyaoli

MR 27K Taoyuan Fengshui
£53). Chaitou

BRI K E Zhenghe Daxue
_B#EASY Shangping Muli
KAMiFEL Changbu Xueli
FAfiER Y Changbu Hulu
KA # B Changbu Qingpi
FEAEZL Chenghuali
HjHiAE A Nandi Hulu
Tl F B Yushan Qingpi
K7k B! Tianshuili

J\H & Bayuexue

LA Zaoshuli

Ji8 3L Longtanli

# fz 24 Huangpili

RIZEAL Guixili

2 54 Bannannii
42415 Dongli 1

A HERS Gutian Hulu

£ %L Dongmali

JLiLI% #d Jiangshan Xueli

R FEHTE Wuping Huanghua

B %AL Shuangjiangli
# 1%L Huanglali
J\H H Bayuebai

K # A5 40 Changtai Zongbao

V&R 7R Zhangpu Chipi
i JINZY Tongguali

B4 L Huizhouli

#74 Huangxiao
SEFIE FY Pinghe Xueli
Hj¥E 7 2 Nanjing Chipi
I3 O #7 Lingkou Hulu
75 A H Liuyuexiao

+ &4 Tuli

KHEAKRFL Dayang Muli
Al Tuli
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PR BEIEME 8 5. 11, 84 14 F 12 1, FER¥th IR Bimin 5 H A 54 B MFRE KR
B, DM EEG KRR, M4 D ME XS54 C KRG ARIT.

HA: BK, PR E 589.23 ¢, RIEIEE0.931 ~ 1.115, ZE(09. PRSP, HAN
it R EGEEE e, RAWE, WAERE, RBoHns: KA ecH, KRG, i
BE®, MR, PHEERN, WHEREERE, FRI. BRI, KRS MRS, 35
Bk, Fth, 4ERC HEM; RAMEFE H.

HB: HsuhiE, FIYRRRE 43528 g, FIEFEE0.791 ~ 1.014, ZRSBIPETE, FWHKE.
B, REFBEaEe, SRR AR, TRE, REDwEEZ %, LR ZEEH, XK
M2 R%, Tl CRATEEE S R e, BERICFERRLL N, Kk ZAENRER, 2/, A
Y EcR P e, Ro/hsibs, g4 R C SRMK REMIE 9 AR E 10 Adfl.

HCHERD N Bk, FHHRRFRE 47026 g, RIEFRECE 0.902 ~ 1.191, £ EREIFL
AP, RARKRE. MBS, RE s, SUEEEE. wt, 2R, RAZWE, R
b A A AE S, R EHM, RZETSE, TSRS SR, FER AR L5 i
K, KBRZEEAE, YWREWE, AgEZ RS, R, 45K CSERES: BRAMES A TA
%9 AA],

H DUSMERIN: Bz, PR G E 387.81 g, HILIEE0.776 ~ 0913, LR HH
B, R RE2auadit, REme, RA2 hE, RHZRIERE; BRI Z S g
M, REMEEER, WS, ARG BERIC, TR ER SRS, FER IR, K
WRER R BR A, Z0WR, AdifEd i, ROZNRAK, 4iER C HEPSE R 9
H.

HEHFERI A sz, SFHRRFE 427.70 g, BILIEHGL 0.799 ~ 0913, Z[AKE
T, AR REgitast, massast, REme, LA, Rk R mkhdeig,
MaRRA L, W%, THERSEMIC, FRUAER L b, KRR R, Bk, A
Y ECRE 2 Bm >, RO/NEHREE, 4iER C SERE; AT ARaE 10 A Lf.

iR e R R S ABEMR (B 4) BRI, R FURSMRES AN —EER, &
HNAE—EMRFE, WA A PR RFERERNTH B, DME, HREMKERZERXTIHMA, 1w

w4 RS MEARIHRMERER LR

Table 4 Differences of quantitative characters of 5 divisions in pear germplasms

4 FLUIRL T /g WA%/em K f%/em ESIZiE K /em FAE A /mm FpfEEE/
Group WF FL FD FSI SL ST (kg - em™) FFI
A 589.23 a 11.04 a 10.55a 1.047 a 4.63 a 292¢ 3.84b

B 435.28b 8.60 ¢ 941b 0.915b 2.93 be 3.73b 6.08 a

C 470.26 ab 9.79b 9.42b 1.047 a 340b 3.72b 392b

D 387.81b 822 ¢ 9.25b 0.891 be 2.46¢ 4.66 a 5.63 a

E 427.70 b 8.33 ¢ 9.75 ab 0.854 ¢ 2.35¢ 4.32 ab 4.31b

H AR TS VAR % A E TR /Yo & B2 L FERL LL i3 C/

Group /% TSS SS TA RTT RST (mg-g" vC

A 12.73 a 7.19 ab 0.345a 37.00d 20.89d 0.0095 ¢

B 11.66 a 7.51a 0.363 a 37.46d 23.98d 0.0112 ¢

C 11.85a 7.30 ab 0.150 b 88.82 a 5483 a 0.0211 ab

D 11.78 a 6.69b 0.226 b 56.81 ¢ 32.53¢ 0.0127 be

E 11.59 a 6.90 ab 0.171 b 70.05 b 41.62b 0.0277 a

W A—AMARFERRZEREE (P<0.05 (&R LSD ZELED,
Note: The different letters of the same column indicate the significance of the differences (P < 0.05) (ANOVA Fisher’s LSD test) .



HAE, BRANT, B
AR J 0 7 BRI SR 2 e 23T T B Ry 2R A
[l 2 %4%, 2019, 46 (2): 237 - 251. 245

R B /N T HAmA; H A M B W HERSEWEEERTHRH, M4gER C SEWIE
BERTHCHME; 4 A RSLHRIF /N, IHlE, RAHEIEK, M4 E 8RR TR,
{H SR 35 2 AL AS o
222 RARESH

R BUREHOIRE (K 3) BoR, SR RL L3 = 1.236 BEMIRD N 5 KA. A HMREiE®R
RIAE. BEMMRE, £z Rh; B AMROFERERL. R BEKE. HEMRL
KN, RBERSEFOR . AR A TSR C AR ERE R EARE .. BEE. REEE.
AL YERE AN RTINS & &, SR S T AU RN ET B D AR AR R B SR
AAEE . R, FRGEEE . KR, VRS, BRSSO B AN
BFERM . TR E. BRI, FRICAZEAR C &, KB IB. 250k R R
A, AR B A SR B, W R L S PR IR L (r=0.952), BRI E S5 (r=0.895),
RIEFTRBEILIR (r=079D . REHEERMOCHEE (r=0.603). RRXMERE (r=0.614) %,
Tt I LE R (B A7 AE L IRBR R o SRR AR W I S R B A TR, mT A MDA H B <35 $ A
i o

L1=2.464 L2=1.747 13=1.236

LR & Weight per fruit _
#4: Fruit diameter A
#A 1% Fruit length o

HUIEH8%L Fruit shape index —
{ FLFAR Fruit shape
B KB Stalk length B
4|——|: SR Stalk thickness
HLL K Fruit core size —
S5 252 B Dot obviousness A
4|——|: HUES & Amount of russeting
HUH Y1 B Degree of fruit skin smoothness | C
AT 7k [E T 48 & Total soluble solids
{ T YA M & & Soluble sugar

WL B f5, Fruit peel color
4'; BLA it Hb Flesh texture
1 A A& Amount of stone cells

H A Flesh texture type b
BLAHE B Flesh firmness

£ JXUk Flavor of flesh
¥ Juiciness of flesh

|
|
|
|
|
|
|
|
|
T
|
|
|
|
|
|
|
I
|
|
|
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

B Date of maturity _
: : JRIE Astringency _
! ‘ ] A ER S & Titratable acidity
: : ﬂ [ #R It Ratio of TSS and TA E
! ! $EE I Ratio of SS and TA
: : #eH:FC & Vitamin C _
| | L | | | | | | | | ]
3.0 2.5 2.0 1.5 1.0 0.5 0
P EY
Coefficient

E3 RERXFRE
Fig.3 The dendrogram of R cluster analysis
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23 ETRIMRBERD SR

F e R (R 5) KW, 81 8 NEMASRHEEII KT 1.0, RFTTHRZIA 80.06%, (]
10 NS 1 BFTTHR AR A 1L ) 86.55%, SRR DT R BB, BRI TTER R KA &,
W HMEIR T R EE .

RS EASHFHEE, TREMRATHE

Table S The eigenvalue, contribution rate and accumulative contribution rate of the principal component

5%y ESROK:N TR /% RBTTHRE/%
Principal component Eigenvalue Contribution rate Accumulative contribution rate
PC1 5.570 21.43 21.43

PC2 4.926 18.94 40.37

PC3 2.683 10.32 50.69

PC4 1.936 7.45 58.14

PC5 1.568 6.03 64.17

PC6 1.471 5.66 69.82

PC7 1.450 5.58 75.40

PC8 1.210 4.66 80.06

PC9 0.891 3.43 83.48

PC10 0.796 3.06 86.55

B4 FoR, 1 £ (PCL) TTlRER 21.43%, FRAEFELHE KRR E R (RTT). FEERLE
(RST). WM& E (TA). Wk (AS). KBk (FF) LLERAFM (FT). K% (FTT) AfififE
(FFD), HAFFER S EIITE 0.63 DL L, F 8wt R sef a1k, KIRSENTER I PCL AT

IEEFRFLR LB R L. FERREL . RAFH. JRE. SR X R B B E R, AR AR
A HEF (5. FHERY QD. ‘BEEY e, hEA QD. IHFR (D
&, BT QB C M E H; PC1 BRI FE 27 vT i 58 B & S AN S PO B U e v, ARSI
H OCOKBEELY (). NFHHE 38). “RFl (50). ‘EFEE 35, ‘7125 3. F

-0.2 0 0.2

D
E
— MR Trait

0w
q e

A
B
C

PC2 (18.94%)

°42 - -0.4

PC1 (21.43%)

4 ETFHAFESE 1. 2 EEHBSESREERBTOIRE
EIAF 5 5% 1 MR, TR
Fig. 4 Biplot of factor scores and loadings based on 1st and 2nd principal components

Numbers of germplasms corresponded to those of Table 1. The same below.
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FeAL (36) A UESHARE (400 55, JET Q BEKF B 4. 5 2 s (PC2) TTHk# 18.94%,
FRAE [ EAHE KRR SR (FL). FIRFEE (FSD. AR (FS). K/ (FCS) LUK SfE
KE (SL) FUAE (ST, HAHEmEAXHEIITE 0.62 DL E, TZRBCRSLIEAR, Al &R AR
s PC2 B mMIEER AT, FITEE R RGN RFEE AR T e B AL
HERER R, X—RPRRMAA SR (22). ‘Hk’ Q). ‘BFKE d6). ‘K
BREL (6D URTIEART (460, ‘KAMidirs (19). ‘FEAERY Q1) Al ‘#EriEa () %,
J&T QBT AL B I C 4; PC2 B B N R 7s R BB BOR, AEEMIA EN AL
(42), “KERL (. fmEY (13). ‘AR 1S ). CHEEAKRT 40 &, BT
Q MEEP DA,

K s fias, 253 ERr (PC3) TTHRE 10.32%, HFEA E406HE KK 2 R sLiife (FD). HR
i (WF) AR (JF), HAFE R ELXHMEIITE 0.54 AL, BRI FE 3 2 R SR /INRT T
Z/PMRREEBIRE RO, HEBEREMIA SNAME @D, ‘FEHES (22, ‘FEERY
(36).  ‘EUFIRE” (16). “RFKEL (6). ‘BvEAKE’ (45, ‘NHFE (25 M ‘mHEY
(9. 34 F o (PC4) TTHREE 7.45%, FHE M B A E KA &R LB (FPC) AR 1 [ T4
T (TSS), HAE M AR ERMBESIRER S, REMEE HHES 32). K
HEE (200, ‘EBiiFE (23) F BMKET (16).

0.6 0.4 0.2 0 0.2 0.4 0.6 0.8 1.0
i T T e T o T i T i -
s A D i
2 L B v L 0.4
©C R
Trait
1+ 1 0.2
£
L
= 0 oD 0
=+
O
(=9}
%21
1k + +4-0.2
47
2 r - -0.4
1 1 . %) 1
2 1 0 1 2 3

PC3 (10.32%)

5 BETHSHRE 3. 4 ERFEHSRIEREETRURE

Fig. 5 Biplot of factor scores and loadings based on 3rd and 4th principal components

3 Wi

ISR 1) 485 5V, AR BT R R 7T 0 AR, R SRk B ARG A ) A
KA T A R ISR 50 o fe ety ZL BRI SR SR AR R K E 7, HEFEMEE . Hdr, R
RHARAEAE ZFE M, (EA R MR I BB R — e il s 13 MR IR 7808 4.2
A, BRI A A IA MR AR TR R ik 6 AN ELLA by SRR PR B 1) A A AR 2
FRK, A7 HRERENRZEZ (=50%), 5HlRAHE (92%). RBEHELZ (52%). R
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(54%) RAHE (50%) KERERE (50%) WWARTE (70%) FIRC/N (54%), T SRSL R AL A5
BRI R, RSP ECLCR AT . ARAIRIACR S 7 FREEIRRAAE D, H N 0.04%, iARKF
AR T RIRA AR S BRI B R 80% LA FE 9 H B, B R 2, AR T
HE P B TR A2 o XL 13 AN R SLEE IR 7 RECH 9.83% ~ 67.60%, RS
TR R, fER C EELTRARBWmA, HIONHERSE (48.26%). HERRLL (42.22%)
FFEFRLE (41.14%). 2857 REURBSEPMREGE s SRR, HO/NS PRI = [ 5 R ARG,
R R R B AR S AR B O, SR R IR 1 22 Stk (B3R 2%, 2005), KUK 50 b
TR YgEER C FRERRK, HUICHTHCR S E. WRLAERL,; 5k e
(2014) K “IRHEA 7 25, FIFPERRILAI4EA 3 C SrE HRE L 34 Fh ot M 5 B IR 2 577
IZEB AT . RIEZEMILEE (1994) X 4 NFh 167 DML A RSz4iA K C &8 (5100 g SRS
geER C I mg O 15 Hklsr CRIFAE < 1.00, f% 1.00 ~3.00, 1 3.01~6.00, = 6.01~10.00,
W > 10.00), AHEFE A BT E 1 50 4307 Ms R LA R C S EAE 0.250 ~ 4.263 [7], ~FI{E N
1.70, T4 C S EMPEARFT, WMELBRUMFEHEER CH BT Sk &K 7 Y
P Rt — DR R R IR . BCE PR ST iAEE T . TS TR . T ER Y R R I
RS RR A E R bR, XGRS (1995) XPAKFAL. AL, BbAL. VHERALRETEEAL 5 MR 281
A i 18 SR SR R R T IR A R T S R A3 2, ASHIE ST T S0 3 B HE T o SR S m] i b
AT B P IIE N 7.07%F0 0.24%, 43 AT iR AR S KT, B SR R S AT
PEF TR & P IEIE 11.81%, RIL HHF S« B M CKME LR TSR & =ik
F| 14.0%LL L, oI RSB CARIA . B, SRR R, AR 28 5 R
&= 500 g LA ERIRRT S S EE 20.00%, 2% CRAEWAR R AR S IEVEA RTE ALY (NY/T
2032-2011), APREIXEEHp 5 AR R AR Fe Fp BUM AR A . 2R Hr PP, Shannon-Weaver
ZREPE TR BTSSR T SRR (] R 2 R, R/ N2 MR o A 8 H RN A MR S A S SRR R s, (A
BRI IR I 2R S OBAERE 2, 2015); ASWFSE R RR R 1 Shannon-Weaver £ FEET
05 0324 ~1.660, FRANREHE, R AHEREE, MEAEMIR Shannon-Weaver FEUAF]
1.698 ~ 2.074, RILHEHRRVERTAFE M ZHENE, X LLH YTkt 77 F st 7R & b BRI R 5
BFTR AL 7 T REdE

AT HIET Q BB HTHE 50 MR @4 M7 BRI R4y v 5 AN, & 2 A SR S MR IR AT
TEZERE, AAFHR RIS R S, X EIAERA (2012) R0 22 508 )7 24 5105 [0 A F i 3R
KB ARE, wRESmELZ M, M7 RES QRN TIERE AT REBAEERNEA X,
T J7 1, RS (2015) FFHBE R B K S A I DR 4 RSO0 38 A% (A% 2 R AR 0 3R 4T 49 4R
a7 R IRIE AL AT, R IR AN [ M X A S [R]  SR DNA AR BUZH A, 17 NT SRR
WO EIE N 9 M, REIA SR AR AR R X L7 f R, A ok 22 B A H X ) 3 T
FRERAER —32, i B B — ARSI IR 1) A e DA 56 A I B Bb 7 BEUR [RI RISHE S R, NL5E5 5 R 7
BURIRMIEL . by AERRER R IMR, A TGS — MG R . (A
FAPRKI A F1 C A R IBFEHY B3 KT HAhd; A HEMEERNNK, 1 D M E
S IRLFE R E AL B A1 D 4L AR RE 3 KT AR, A R B 4Ll e R & B T AR A,
T R EL B RR LL Je 44 R ¢ SR B E R T HAbLL. AT, 5 RAWEA &R, E&MIREER
Pl—E M, Q HARLE AN HRFF T M i i B A — 28 SEH .. R BRI 4 R R pe gt
RIGHIAR D, PHRIR 2 TR 3Ry — 28, TR B AR SRR, w] Sy MR I A 55 12 it AL Ak 4l Cxl
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FUWFEFETE, 1995); AWFFHRINAEL G L=1.551 k¥ 26 MRS A S 4, ZHIEREIM
PIAHDS, R VEIRMRIEREEOR, Hoh, BEERECSHERRIL. BIRbE S, RRERSBIRE A
BRI S RAEAE S, RV RN, £ PR ok £ 2 — BT,

REEFEH ORI, 26 NRSEMERIE RS FIEE 10 AT REATTRRE AL 3] 85% LA b, &R
THRERBO L RRTTIRR G KIFAII &, RUVEIR R BA 2 v, i n 2852 2 M
RHFEFEEW, 5REDPrERIER . Zarei 5 (2019) LUERIETHPIAFMX 77 JE 4 MRS
(K] 48 A ZLFR 5 BRI AR, JE T AR B AR AT IR SE R 32 MR EEAT E R 7, IR SR
KA S B RNMEAE T 5 — 8o (TTREIA 41.82%) o, XEEMERAR T X AFFE, &
B B ARl 3 A D A T RO s T ASAIT T b SR — 3 e AR AR O RS WU L B A SR
I S K LA IR A A S b 7 R o DA RIS B 7 T ) B A o AR 5 T 5 R o T o3 A5 A
ARBGTRI, A ZIE PR ARET SR . AR FURAR G HICERI RS, ATAESE 1 R
SPIETT R, W CEETE . AHERY . CBREL . CRERY . R ERE, g aR
SEANIIGHT . RO/ NIRIBR, RIS 2 R IETT AR SR, Bk o REERL L N
SEM; A ELRFER SR, IR IR, TR 3 B MO AR SR, W ONHWET . R
B CREREARY . BOMERET L CORRRAL o CRIEARBET SERRBT; URPRIR ARt aR t )
M, FIAESS 4 B IETT AR, W G EETE L CRMIEE . CRINERT M OCEARE?
SERN . FEAR T AR BN AN R AR, B 1 SRR IR A R TR RS N AE R
M55 2+ 4 LR B IE A A R T RGN R BT, 58 3 32 o0 S ) B U0 T 1 KSR SR

AHIE TR SRR AR BEBEAT 70 M, [RIAFUE SIEAR i 3t U B4R o 52 IR B A BOY & B AL 2 R,
Hinbeskss (2015) MEiR 86 RN RET5E, W R 5 AL 52k 1 RS R
RRDWFF i DR BRI ANFETT G RAE R TR AT B A I, ik — 2D 58 s am il st U7 3L 58
V5 e P S A RIS R R 7 SRR 1 BB AR
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