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WI=E 28 45(0.722) . 2% 8 5(0.732); Cd Xfit Ji CO2 [RIAKAS A MMl AR B 1 T HID LA 2AACR B RIFREE, Pn
I Fv/Fm JLEZIABARTE Cd AT i 5, B R A 0.58 F1 0.37; B ZRGIFHE, JetmtilR &R
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Screening the pepper varieties with low cadmium accumulation
and high-yield characteristics using principal component
analysis and membership function method

HUANG Xinhao!, XU Hongyang?, MIU Wu?, LEI Jiagi!, JIN Yuke!, ZHENG lJingyuan*, ZHU Fan'"

(1.College of Landscape Architecture and Art Design, Hunan Agricultural University, Changsha, Hunan 410128, China;
2.College of Horticulture, Hunan Agricultural University, Changsha, Hunan 410128, China; 3.Hunan Xiangyan Seed
Industry Co. Ltd, Changsha, Hunan 410139, China; 4.Vegetable Institution of Hunan Academy of Agricultural Science,
Changsha, Hunan 410125, China)

Abstract: To sort out the high-yield pepper varieties with low cadmium(Cd) accumulation suitable for planting in
mildly Cd-contaminated soils, the 12 main varieties from major pepper-producing areas were evaluated using pot
experiments in Cd-polluted soil. The study examined the differences in Cd accumulation among varieties, the impact of
Cd on photosynthesis and yield, and then used principal component analysis and the membership function method to
identify varieties with low Cd accumulation and high yield. The results showed that among the 12 pepper varieties,
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Changxing 8 and Longfu had higher yields per plant, with respective values of 402.35 g and 384.26 g, significantly
higher than other varieties. Cd contents in the roots, stems, leaves and fruits of the 12 peppers varieties decreased
sequentially. Among the four types, cowhorn peppers had the highest enrichment coefficients in their roots and stems,
while thread peppers had the lowest enrichment coefficients in their roots and stems, and the enrichment coefficient of
the leaves were lowest in cluster peppers. Varieties with the relatively low fruit Cd enrichment coefficients included
Changxing 8(0.24), Xiangxin 28(0.22), and Longfu(0.24), with Longfu having the lowest Cd content in its fruits. The
target hazard quotient(THQ) indicated that the relatively high health risks were associated with Xingxiu(1.373),
Chengyan(1.125), and Xiangla 699(1.152), while the relatively low health risks were observed in Longfu(0.587),
Xiangxin 28(0.722), and Changxing 8(0.732). The degree of inhibition of leaf CO2 assimilation efficiency by Cd was
greater than that of photochemical efficiency. Pn and Fv/Fm jointly influenced the yield of pepper under Cd treatment,
with path coefficients of 0.58 and 0.37, respectively. In conclusion, the Longfu peppers were recommended for
cultivation in Cd-contaminated fields due to their optimal parameters on low Cd accumulation and high yield.

Keywords: pepper; cadmium; high-yield; principal component analysis; membership function method; enrichment

coefficient

H(Cdye—FhiERmES B TR, LW
PER, Bahtkmt, ek, T iE. &
3L BEAd AN K ERE, SRR H 158 Cd 154,
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1 14%., 15%. 16%), FE&RSMNASINBEAE (100 kg IR &

TSN 100 g WEAE), FEAMEAERSIE, R

*1 IR DROEREUMRE CdRESH

Table 1 Basic physicochemical properties and cadmium mass fraction of the tested soil

kst e oH FHBRF R 8 AYURBR R SRR s SR R RV R
(gkg™) (gkg™ (mg kg™ (mg kg?) (mg kg
CK 461 13.71 23.63 256.39 813.07 0.0
T 5.92 36.98 63.75 277.02 860.71 25

1.3 IRt

12 A BRB AP 25 BUBURLARLIH B 50 i, Rk
B2 6 h, KeFhFI500A0 T AR 10 cm A3k
FEMA (NG 2 J2084E, (RERRIE), fFFhrEgr)s
PR H AR — B LR TR AR B i AL
(1) 50 FLyXCEEH, HAOLE, WK E

P HTIALE AT i - e AFE SR, T R
Jy9cm, 4 16.5cm, &k 11 em, JEFRAHE
KAL, H#EEet 2kg.

FEAE K Z= 6 mF 108}, Phitk#HR—2 4
KRG R AP 4l iR Ak 2= 2 3, B
CK. TH&MHE 5 bk, Mampfi 14k, 1L 120 45,
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ARIFIIES 80 KA 140 R THLRE SR, <k
AN SRR DO CSEIE , FFTESS 140 Kbty
MERPEECRE, M AR . 25, it JRAY Cd Jiii
I3
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K FK—m AR I AR 7 20 T Cd & e
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Ry Cd BE A RS F SR A S
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FESL ) Cd W
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BCF) 5%41z Z %k (transport factor, TF)EBI:Hrafipsint
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Fi HESCRR [200 10 ik S5 B i A Fa bn 1 o ko ok
BEEATRAMIAGE KA TR E (D 1H).

2 HR55H
21 wEHETAREHRMEMINSEMNERENE
8K Cd L KRN
M 2 AT IFEH, AR, 12 B
2% 8 SRR AR AR B = F T, 40l 40235
384.26 g, WEmE THAMERIAY; PSR i A

SR F5(175.85 g); L. Bz 2307 FIHIEE 14 4351
SRR, A AN AR P S AR A i

M 2 A, SRR, 25, mh L 2R Cd i
SO BRAR o BB, AU ZR MR &R Cd
Jo e B e ) A R A BRI 699, SRR AR
2307, JEEM 3 MR AR Cd Bl 1.73 ~
2.67 fi5; 251 Cd it /-G F 3.10 ~ 6.07 mg/kg,
Hr B 751 Cd T /- BRIk, FEHY Cd it 734K
e M Cd 4340k 1.68 ~ 7.19 malkg, #%
2307 M Cd i o s, ALY Cd ity
B 327.98%; A, 3 ANEARAR RN Cd T
HMBUEET, h 0.21~0.26 molkg, e AR
Cd e oMk, }0.11 mg/kg, K485, KH
99, W 55 SHIMIY 28 SR Cd it %
¥k, S 0.13 ~ 0.14 mg/kg.

KR 99, SE K I 55 5 B AR, Bk 2307,
WP 14 . K% 8 5| M 28 S THQ /N T 1.
Hrr, HErEHE RECE SRR F5(1.373), i
(1.125)FifiBk 699(1.152), HARMZ I ARH(0.587).
WIS 28 5-(0.722). K% 8 5(0.732).
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Table 2 Yields per plant and Cd mass fractions in organs of 12 varieties of pepper under Cd tress

gpl R Hb g /*l%?@ cd ﬁﬁi %E’J cd ﬁﬁi ﬂl:é@ cd ﬁﬁi JF%E@ cd ﬁﬁi @ﬁ%ﬁ@ cd ﬁﬁi H ARG 2k

SrE(mg kgt E(mg kgt AE(mg kgt ME(mg kgt 438/ (mg kg ) (THQ)

HIRRL A (216.83%21.35)g  (8.73#2.01)d (6.0740.09)a (2.2340.06)g (0.7240.05)c (0.2140.01)bc 1.125
HBR 699 (215.94419.84)h  (14.4041.53)b (3.9320.17)fg  (2.0740.05)g (0.7640.04)bc  (0.2120.01)bc 1.152

B (175.85422.56)i  (6.23+0.53)f (3.1020.13)h  (1.6820.17)h (0.8240.06)ab  (0.260.02)a 1.373

e L (245.66430.15)f  (11.72+1.50)c (4.4140.16)d (6.3640.18)b (0.8540.03)a (0.2020.01)c 1.050
KR 99 (246.46227.36)e  (8.6620.13)d  (4.3840.22)d  (4.83#0.19)c (0.6540.01)d (0.1440.01)e 0.748

EE (369.2649.18)b  (7.8540.92)de  (4.1320.27)ef  (3.9820.19)de  (0.8240.02)ab  (0.1820.01)d 0.948

A WIFES5%5 (356.07422.33)c  (14.0920.64)b  (4.8240.25)c (4.6120.24)c (0.7326.08)c (0.1426.02)e 0.754
JERAML (384.26426.58)a  (11.2740.93)c (5.2520.26)b  (4.1420.20)d (0.6040.07)de  (0.1140.01)f 0.587

K7 2307 (336.55420.89)c  (16.9242.14)a (6.0620.33)a  (7.1940.16)a (0.8240.03)ab  (0.170.01)d 0.926

M B 14 (275.71230.33)d  (6.4540.44)f (3.7040.15)g (3.7940.06)e (0.6340.05)d (0.1740.01)d 0.932
K485 (402.35228.94)a  (6.3240.16)f (4.1840.03)de  (2.7740.11)f (0.5540.04)e (0.1440.01)e 0.732

MioE 285 (287.26249.56)d  (6.7920.14)ef  (4.0140.21)ef  (4.6940.17)c (0.6040.04)de  (0.1320.00)e 0.722

[RIBIAN R T BERR B R ] 04 22 57 e 24 72 (P<0.05) .

22 FEHHSMBEEMEEERSH

Cd AbFER 12 BRI Cd 1 & 5 R Ecn
3R ANFIBHERRIAR . 25, 0f R EEREUT
25, BRI, KOR 99, Kk 2307, Bk 14 %
W 28 5 LAAN, HoAth 7 S AR ILHAR | 2K it

R Cd B AR R MUK BRI S A 4 DB,
EAPI AR ZE B AR R R, R AR =S

FRAR, IR R = R R ROR M. W 699, K
2 2307 it 55 A A E AR R BUYRGR s £
2 MIEERRLEIENR. AR FR SR Cd
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SR 022~037, K85 Y285,
HEABUT) SRS A R BRI, 43991 0.2, 0.24, 0.24;
EEMEEREE S, H 037,

Cd AbFET 12 PHHRHFINT Cd (% REE
AEAEDLUNER 3 s TF s, TF gy TF uad 8511

PRBERUEZA, IR TF wedE 4 AR
. TR B RAY AR A MR AR BRALT FlooT
Cd Mi%ic REIYRIN TF pafelk, TF 2ol ST
TF spo 2P AABUET 3 A EAFNEY TF sl FHAh 9 454
P o TF axdARAY AR AR, TF vt AR i
TR 2307,
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Table3 Cd translocation factor and enrichment coefficient of different varieties of pepper

AERE s R
£ Iy

Ui % - R (i o HER 2kt 2R -5

HIRHL A 3.49 2.43 0.89 0.29 0.70 0.26 0.08 0.37 0.12 0.32
TR 699 5.76 1.57 0.83 0.30 0.27 0.14 0.05 0.53 0.19 0.37

BT 2.49 1.24 0.67 0.36 0.50 0.27 0.13 0.54 0.27 0.49

IR %4k 4.69 1.76 2.54 0.34 0.38 0.54 0.07 1.44 0.19 0.13
KR 99 3.46 1.75 1.93 0.26 0.51 0.56 0.08 1.10 0.15 0.14

EE 3.14 1.65 1.59 0.37 0.53 0.51 0.10 0.96 0.20 0.21

AR IR 55 45 5.64 1.93 1.84 0.29 0.34 0.33 0.05 0.96 0.15 0.16
TR 451 2.10 1.66 0.24 0.47 0.37 0.05 0.79 0.11 0.15

Rz 2307 6.77 242 2.88 0.33 0.36 0.43 0.05 1.19 0.14 0.11

52 Wi 14 2.58 1.48 1.52 0.25 0.57 0.59 0.10 1.02 0.17 0.17
K285 2.53 1.67 111 0.22 0.66 0.44 0.09 0.66 0.13 0.20

W 28 5 2.72 1.60 1.88 0.24 0.59 0.69 0.09 1.17 0.15 0.13

23 HMRL CIEERPSHMBE CdEER
B BERBNERS O

MBS E Cd w4 REY T Hrddi i

(B 1-A)RTLAE i, BCF Ml BCF witi B4, %M
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Fig.1 Principal component analysis of cadmium enrichment coefficient in fruit and cadmium enrichment t coefficient, translocation coefficient in

various organs of different pepper varieties
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24 TRIFEMSRMAEEERESE

MR ATTLE N, 12 HBs R, 2 2307
K% 8 ST 43 a 32 Cd M2 AT RN
PEHOFIM 14 B4 a SRAE T AAH Ry &
R, X REAH L4351 R B T 56.8% 71 57.7%.
T ALBER, R 699, WA 55 5 | JEAEAR. iz 2307

B4R E b SR E T CK A B AR 14 fnt
4R b T CK Ml TR T 59.5%7F1 56.5%,
FRIIAER 699 Fp MRS, HA B A B AY2E A
o NRSEET CK 1y, Hep, Bk 14
FIZEE S N RS REAE T AR 50 BEAH L2331 R R
T 55.8%7#N 56.7%.

x4 WHETTERMRHMHERESE

Table 4 Chlorophyll content in different varieties of pepper under cadmium stress mg/g
S A Pt 135 MegkE a i MR b MR a SRR bR KPY MRSE
WIRML R CK (2.3620.21)Aab  (1.1640.38)Aa (3.5240.21)Aa (0.8640.06)Aabc
T (1.0220.12)Bef  (0.4720.04)Bcd (1.4940.08)Bef (0.3840.02)Bde
B 699 CK (2.3020.33)Aab  (0.3740.14)Be (2.6740.47)Acd (0.6240.12)Ade
T (1.7920.07)Ba  (0.7820.04)Aa (2.5740.11)Aa (0.6540.09)Aa
B CK (2.1220.28)Abcd  (0.8220.15)Abc (2.9340.43)Abcd (0.7640.09)Aabcde
T (1.3020 .07)Bde  (0.7820.44)Aa (2.0920.46)Bbcd (0.5240.04)Babcd
W Rk CK (2.4040.15)Aab  (0.950.12)Aab (3.3520.27)Aab (0.8740.06)Aab
T (1.6920.22)Babc  (0.6140.14)Babc (2.3020.36)Babc (0.6240.10)Babc
KA 99 CK (2.1120.27)Abcd  (0.8420.10)Abc (2.9540.36)Abcd (0.7840.06)Aabcd
T (1.1820.20)Bde  (0.4820.14)Bcd (1.660.34)Bde (0.4240.08)Bcde
EE CK (2.1240.13)Abc  (0.8240.08)Abc (2.9440.20)Abcd (0.7840.06)Aabcd
T (1.4720.11)Bbed  (0.610.08)Aabc (2.080.18)Bbcd (0.540.04)Babcd
A WES5 5 CK (2.5840.22)Aa  (0.550.09)Ade (3.1240.30)Aabc (0.9440.05)Aa
T (1.4420.25)Bcd  (0.5920.16)Aabc (2.0340.39)Bbcd (0.4640.10)Bbcde
JeAEHL CK (2.1420.29)Abc  (0.4020.14)Be (2.5340.43)Ade (0.5720.11)Ae
T (1.8240.13)Ba (0.7420.13)Aab (2.5620.26)Aa (0.6140.04)Aabc
Kz 2307 CK (1.6240.13)Ae (0.5740.05)Ade (2.1840.17)Ae (0.6140.04)Ade
T (1.7020.13)Aabc  (0.670.06)Aabc (2.3740.19)Aab (0.5740.06)Aabcd
L B4 CK (1.8240.14)Ade  (0.6920.02)Acd (2.5120.13)Ade (0.6740.05)Acde
T (0.7740.03)Bf (0.3040.03)Bd (1.0740.04)Bf (0.2940.02)Be
K85 CK (2.0040.04)Acd  (0.7520.04)Abcd (2.7520.32)Acd (0.7426.01)Abcde
T (1.7620.21)Aab  (0.6620.11)Aabc (2.4320.32)Aab (0.6540.11)Aab
WrE28%5 CK (2.1120.09)Abcd  (0.8920.12)Abc (3.0040.21)Abc (0.780.04)Aabcd
T (1.3240.11)Bd  (0.5240.05)Bbcd (1.8520.17)Bcde (0.4840.05)Babcde

[EIFA R RS T RE R [ — it AN [ s - e ) 22 S A e 2 8 L (P<0.05); [RIFIA[R/ING T RES R AN [RIBIOH Al Al e

[l — i - e rh it 22 53 HA e 3 X(P<0.05).

2.5 A RIFMBMHSAEZIRFITRERAEESH
MFE 5 FTLAE H, SN E M Rogoe s
HR Pn fE T ACFE R0t IR B, A4+l 3
AR ORBE 55, JEFRML. R 2307) LS RAR®
FPE TS Pn A0 AT BN, midlsx 7 A~ sh
BRBR) P 7E T ACFEF ¥HR B SZ i rka s, H
o, REHSFINEE 14 19 Pn o0t BRAE 9B 2 R

23.6%701 26.2%., Cd Zb¥T, #Hs, 3£ SZiH-F 28
SHOERGE N AR FvIFm B0 BRZH B 2%
RAG, T LA S RBRLAY F/Fm 255 I 1 R 45
AN BEAL, TERRNAT , ANl S ADBRARE) Fv/Fm £
FEf 225, o, WSk 699 HIRF 55 B Fv/Fm i
S TS AR FuiFm, TR R . 35 Kk
B 14 1 FylFm B At SRR BRAC N R
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T BT, BREHRSILTIE Gs B HRZHm
HIEARLISL, HAMFHMY Gs i I4lA A
FRERE R, &5, £, £E . MiF 55 5.
JEARHL. R 2307, K% 8 5 XM 28 51 Gs
AT REAL R, Cd AP, K% 8 S 1 ALRR
BT REZH B 10, R A3 dih R BB S L FR
B BRI, JCHURR TS . B, EE .
55 5 SR 14 (AL BR H (B o0 REZH A 2 T Rk

R TBR 14 FREHEAL , AR S FBE Cd BT
Y Z& s R T X IR ZH Y . K2% 8 SRy lE] CO,
WeRELE T AbBE T o0t BRI B A, T 75 L 9540

EE | HIWTE 55 S KBk 14 AOMR] CO ik EETE T 4b
PR R R R BRI, K% 8 S5y Ci 7 T Ak
PHR 5B RRAR, AT A B AY ) CO, Yk BE 7E

T AEPER 555k AR L BeAT W B 22 5%

®5 WWETARGAMERMISEZREBRERAUFHE

Table5 Gas exchange parameters and maximum photochemical efficiency of different varieties of pepper under cadmium stress.

TR R Sy e s S L ik b | L SR TS
B CK  (13.12#2.36)Aab  (2.59+1.56)Acde (0.160.04)Acd (298.04+10.88)Abcd (0.2540.03)Aef  (0.81+0.01)Aabc
T (10.02#1.13)Bef  (2.59#0.33)Af  (0.1940.05)Af  (307.3529.94)Aabcd (0.230.02)Adefg (0.7840.01)Bde
WH 699 CK  (12.2641.37)Abc  (3.2540.57)Babcd (0.1740.04)Abcd (281.47+16.95)Aef  (0.3040.04)Abcd  (0.8120.01)Aabc
T (11.28+1.61)Acdef (6.04:1.30)Ab  (0.2140.07)Aef  (274.35+12.46)Ag  (0.3140.03)Aa  (0.8240.01)Aab
B CK  (14.15#1.85)Aa  (4.00+1.40)Aab  (0.2240.07)Bab  (291.16+17.32)Bcde (0.27+0.04)Adef (0.80+0.01)Abc
T (14.8322.63)Aa  (4.6320.91)Ad  (0.2940.08)Ac  (312.83#12.04)Aab  (0.2240.03)Bfg  (0.8120.01)Abcd
W Rk CK  (10.91#.93)Acd (2.1240.95)Bef  (0.14#0.03)Bd  (274.53#11.66)Bfg  (0.3140.03)Aab  (0.81+0.01)Aabc
T (9.86L44)AFf  (7.89+1.47)Aa  (0.2620.07)Acde (297.62+14.42)Ade  (0.2620.04)Bcd  (0.8120.01)Abcd
KA 99 CK  (12.94#1.48)Aab  (2.5340.35)Acde (0.2140.04)Aabc (310.43+12.84)Aab  (0.2240.03)Agh  (0.8120.01)Aabc
T (12.1821.97)Abcde (3.6840.66)Aef  (0.2340.05)Aef  (318.1627.68)Aa  (0.2020.02)Ag  (0.80+0.01)Acde
EE CK  (9.84+1.35)Bd  (1.480.99)Af  (0.1220.02)Bd  (278.86+13.94)Bef  (0.3020.03)Abc  (0.8020.01)Ahc
T (13.334.62)Aab  (2.152#1.51)Af  (0.4640.09)Aa  (311.11#7.96)Aabc  (0.2240.02)Befg (0.79+40.01)Be
A WRES5 5 CK (10.9321.30)Acd  (3.27#1.37)Babcd (0.13#0.03)Bd  (263.93328.86)Bg  (0.3420.07)Aa  (0.8120.01)Aabc
T (12.0922.37)Abcde (5.4621.54)Abc  (0.2540.06)Acde (283.91#14.23)Afg  (0.2920.04)Bab  (0.8240.01)Aa
JetERL CK  (11.83#1.59)Abc  (3.44+2.25)Babc (0.1740.05)Bbcd (283.90422.24)Aef  (0.2940.06)Abcd (0.82+40.01)Aa
T (12.6322.06)Abcd (7.9122.08)Aa  (0.2840.09)Acd  (282.98+15.35)Afg  (0.2940.04)Aab  (0.80+0.01)Acde
$KJ7 2307 CK  (12.90#1.20)Aab  (3.0840.44)Abcd (0.2040.04)Bbc  (301.24:17.79)Aabc  (0.2540.04)Afg  (0.8120.01)Aabc
T (13.3022.09)Aab  (3.23#1.11)Aef  (0.3840.11)Ab  (301.6745.59)Abcde (0.250.01)Acdef (0.8140.01)Abcd
R WIH14 CK (13.89#2.05)Aa  (4.1120.80)Aa  (0.2020.05)Abc  (285.87+18.08)Bdef (0.2940.05)Abcd (0.80+0.01)Abc
T (10.2523.88)Bef  (3.8620.90)Ae  (0.2340.08)Adef (304.0615.33)Abc  (0.2420.04)Bcdef (0.7940.01)Ae
K845 CK  (12.08#2.13)Abc  (1.4040.42)Bf  (0.1620.06)Acd  (298.33+10.02)Abcd (0.25+40.03)Befg  (0.80+0.01)Abc
T (11.7741.68)Abcde (5.921.00)Ab  (0.2240.06)Aef  (274.47#1351)Bg  (0.3140.03)Aa  (0.8120.01)Aabc
ME 285 CK (13.1641.89)Aab  (3.99:1.47)Aab  (0.2040.07)Aabc (290.18421.92)Acde (0.28+40.05)Acde (0.8240.01)Aa
T (10.7621.35)Bef  (4.0821.43)Ade  (0.2740.07)Acde (292.09217.52)Aef  (0.2720.04)Abc  (0.8040.01)Bcde

AR RE T B FR R —HABUT A FEAS R 4 b 19 22 58 Be 2% 5 L (P<0.05) 5 AN [a)/INE - B Fm AR R BB AN E Rl — ki 3 b i 22 R A 5t

P17 L (P<0.05)

26 ATREEHMBM~ESMF Cd Z&EE. XE

MRERIK R

FI 2 Ty A P i 5 i Cd & A2z
A TEREMI C R THIESY , BEAULG 5 IS e BE 48 b
FHMEG) N 28.16(P=0.287), IRz
Wi IIZ AR S R AT 5

(RMSEA)} 0.050,

iR, AR (R 2) B8R, TF aufll TF =
S Cd & 512 25053 0.49., 0.63, 1

MASBREU
AL, Cd X oL

AR IEmEZN, Cd PZEEI - 1) 43 B KA Hh
Mt Cd it 2t Cd & 3 — e BRI 2552
RE DAL, R IR R
RE T B IR B = XA

E‘/
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Fig.2 Relationship between yield of tested pepper varieties and leaf Cd

accumulation and translocation,

performance

2.7 CdQIETE Cd = 85 miPE iFik
Xt 12 A FRY Cd i P DA SRR

# 6 Cd B TK Cd &~ Sl mi LR &M
Table6 Comprehensive evaluation of low cadmium high-yield pepper varieties under cadmium stress

as well as photosynthetic

WA T b, FERFEE R T 1 2 HUnE T
JLEEEE] 3 AT, & BRI TTERE S
54.99% . 26.48% il 18.33%, 2 il o7 ik & ik F|
98.20%. FRARETTERR IS HAGE , dEmTTE SR
JEREUE, MRIRFEBHAEEFME Cd B =gt B P
{E(D fH). D{EBAK, FKIUK Cd, m”HIPLIHEE%R
o fiER 6 WAL, JptEM D fEfK, RIHAR
Cd. FEr HIRE Sy itk . ABFIEE L L SRS 12
B FI L Cd 5™ BE T H R B 55K e AR
W M 282 K8 e MIBF55 S, EE .M
B 14, Rz 2307, KR 99 4L, FEHE L MK 699
7. Hrph, ARAURHEAL Cd BUR Hs ek

AR A

R E L UNIER LEATRARASR & R AUE
GiiES i DE ¥
c1 c2 c3 M1 M2 M3
WKL BB 1.29 1.65 4.92 0.36 0.04 0.14 0.23 10
i 699 -6.86 -0.09 3.38 0.22 0.03 0.18 0.16 1
B -3.52 17.56 -2.25 0.16 0.02 0.26 0.13 12
R BN 8.02 3.17 475 0.47 0.11 0.21 0.32 9
KA 99 1.61 3.73 —2.50 0.44 0.35 0.16 0.36 8
E=H 1.33 —2.41 -1.07 0.55 0.49 0.11 0.44 5
AL WEDE 55 5 0.29 -4.09 -0.77 0.56 0.41 0.99 0.59 4
JeAEH -0.44 -5.33 4.86 0.89 0.38 0.80 0.72 1
Kz 2307 -2.54 —2.77 -2.37 0.51 0.35 0.12 0.39 7
M i 14 3.17 -0.64 -6.94 0.55 0.31 0.15 0.40 6
K85 -3.20 -8.37 -1.77 0.63 1.00 0.31 0.65 3
i 28 5 0.87 -2.39 -0.20 0.76 0.78 0.27 0.66 2
Ui & 56.20 17.92 11.50
AL 0.54 0.26 0.18
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