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Abstract: This study evaluated three commercial quality traits and five nutritional quality traits across 100
vegetable pea germplasm accessions of both domestic and foreign origins. The analysis focused on trait
characteristics, genetic variation, and inter-trait correlations. Additionally, genetic differentiation between two
populations, green peas and snow peas, classified based on their edible organs, was investigated. A
comprehensive evaluation and cluster analysis were conducted using the eight quality traits. The results revealed
significant variation among the germplasm for these traits, with coefficients of variation ranging from 4.85% to
95.04%. Soluble protein content exhibited the greatest variation, whereas water content showed the least. The
genetic diversity index ranged from 1.33 to 2.03, with soluble sugar content displaying the highest diversity and
soluble protein content showing lower diversity. The broad heritability ranged from 90.38% to 99.77%, all
exceeding 90%, indicating that genetic factors predominantly account for the observed phenotypic variations.

Twelve pairs of traits exhibited highly significant correlations, including a strong positive correlation (R=0.75)
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between total amino acid content and water content, and a negative correlation (R=-0.49) between total amino
acid content and soluble protein content. The genetic differentiation coefficients between two populations ranged
from 6.01% to 92.45%, with vitamin C content showing the highest differentiation and water content showing no
significant differentiation. Cluster analysis classified this collection into three distnct groups. Green pea varieties
were predominantly clustered in group II, while most snow pea varieties were grouped in group I. A unique
cluster, group III, consisted five trait-specific snow pea varieties, highlighting the genetic relationships among
the accessions. Based on trait characteristics and analytical findings, several high-quality green pea varieties
were identified, including WD-123 (Zhongwan No.9) , WD-135 (Mizhen Pea) , and WD-147 (Qizhen 76).
Notably, WD-123 exhibited a remarkably high soluble protein content (73.26 mg/g). Similarly, high-quality
snow pea varieties like WD-057 (2015-11), WD-072 (Mapi Pea) , and WD-112 (2015-44) were identified,
with WD-072 showing an exceptional vitamin C content of 199.64 mg/kg. The genetic variation characteristics of
pea quality traits and the genetic relationships among germplasm revealed provide valuable high-quality

germplasm and a technical basis for the cultivation and subsequent genetic breeding of vegetable pea varieties.

Key words: garden pea;quality trait; genetic diversity ; cluster analysis ; comprehension evaluation
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Table 1 Quality trait characteristics data and diversity indeices
. ARSEZEL Shannon-Wiener
PEIR i FRA BOME bR DT
. _ (%) ZREPEREL
Traits Mean Max. Min. SD
cv H’

Jé+: (mm)Pod length 73.42 108.69 24.41 12.93 17.61 1.84

3£ 5% (mm)Pod width 14.96 2485 6.15 2.83 18.89 1.85
J&H (g)Pod weight 3.50 7.67 0.98 1.60 45.58 1.99
7K1 (%) Water content 84.01 91.78 71.18 4.07 4.85 2.01
41 % C it (mg/kg) VC content 69.07 199.64 19.64 35.31 51.13 1.86
AP &R (mg/g) Soluble protein content 15.19 73.26 3.28 14.44 95.04 133

Al 7k (%) Soluble sugar content 3.19 5.60 1.00 0.83 25.98 2.03
LR & i (mg/g) Total amino acids content 13.41 25.34 3.88 5.62 41.93 2.02
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The left figure shows the accessions distribution of the snow pea population, and the right figure presents the distribution of the green pea population

for each of the same traits; The ordinate scale only refers to the specific value of the character; The width of the violin plot represents the probability

density of the character within this interval, the larger the area, the denser the data
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Fig. 1 Violin diagram of accessions distribution of eight quality traits
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Table 2 Analysis of variance results of quality traits
. . W5 2% . I~ S5A% T3 (%)
PRI WAL % i W
. . K Environmental F Broad-Sense
Traits Genetic variance . Error o
variance heritability
34K Pod length 501.67 39.84 0.80 12.59* 97.42
5% Pod width 23.95 0.85 0.17 28.12%* 98.83
JEF Pod weight 7.63 0.68 0.10 11.30%* 97.14
%7K Water content 49.17 15.70 0.30 3.13% 90.38
#iA= % C it VC content 4221.12 157.02 224 26.88* 98.78
A3 i Soluble protein content 625.51 5.58 0.84 112.03* 99.70
AR Soluble sugar content 2.06 0.22 0.05 9.33% 96.56
SV FER i Total amino acids content 94.90 0.66 0.33 143.74%* 99.77
*FORTE P<0.05 K A BEM 25 TR
* represents significant differences at P<0.05 level; The same as below
3 FZEHENTHREFHENEESURE
Table 3 Genetic differentiation coefficients of snow pea population and green pea population
N = YR M A 72y
. - o - P Yok 2 C CIRES @Dﬁﬁ CIRES fg*% uﬁ%@&
R -Yies Jek JETE JeH Water P o i i
Variance component Pod length Pod width Pod weight " Soluble Soluble Total amino
content VC content . .
protein content sugar content acids content
HERIN 22 12.22% 24.70% 9.54% 231%* 26.57* 94.69* 8.86* 83.71%
Among group variance
RN 22 3.99% 14.70% 18.94* 36.12% 2.17% 19.13% 6.33% 72.00%
Within group variance
BHE ML RE(%) 75.39 62.69 33.50 6.01 92.45 83.19 58.33 53.76
Fst

Fst: Genetic differentiation coefficients
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Fig.3 Cluster analysis based on the quality traits of garden pea
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Table 4 Means values of eight traits within each of three

groups

PEIR Traits I

II I

¥4 (mm) Pod length 75.19 68.02 102.84
JE5E(mm) Pod width 15.33 13.64 22.74
£ (g) Pod weight 2.86 3.88 6.63
7K 4E (%) Water content 86.36 80.89 87.46
41 % C fr it (mg/kg) VC content 81.43 5440 72.00
A PSR 7% 5 (mg/g) Soluble protein content  8.58 22.36 19.56
AR (%) Soluble sugar content 293 3.50 299
VA FEFR i (mg/g) Total amino acids content 17.08  8.75 17.01

2.6 RRFEAHZFRTFIE

BT 8 b B MR R 0 1 45 MR HE 4
I 10% B4 SR Sb R, A0 S /R o AR 30 i 38 5k 5 (X
a3, EINBEIEA 5043, 405k B IAE (19 4) JHH (6
By NG54 A (4 Ab Rt (3 ) TR (3
By) TG 34y b (24 LT (24 W (1
By) B (L) PR L4y ) 54 0y B AR GEIR 5010k A

BeE Q2 0) AEM L G) SERI(U) o AR5 SR BT
55 4l A YR 22 8] IR B B B A e L gk
A S4BT R R A 25 R HF B, 29
JEAT 25T PR R A bR e IO S 1
Fifr, Horh 35 i S S R WD-123 (Fh 3 9 5 ) (9 T 15 1 2R
M E, i 73.26 me/g, [ £ 5 5.93 g 7E 1
10% HEZ S BPEIR LB K s WD-135 (4 2 i
SORSEER K, N 7.67 g, ATEVERE SR 4.70%,
He#4 55 55 WD-147 (#5722 76) 1) R 5 ek e i
}5.60%. ff % 5 R WD-057(2015-11) (155 7K &
S E LR & R, 23 1R 91.78% .25.34 mg/g,
5 S 43 BT 5 R K B RN S TR B i R A
E A I 25 R — 30 WD-072 (FF Bz 36 ) iy 44
2 C oI . 199.64 mg/kg, 7 Al i Mo & 1
h14.30% , HEA 55 9, WD-112(2015-44) [l 36K FE 58
A, 43512 108.69 mm . 24.85 mm, £ 7.63 g, 4
2552, B MR R A . 38 R AN [ SR R i
At RN R S B A BT, B AT S el R B AR R
et Al Sy v A5ORI) FH S P 0 2 o % R B L B
2%,

RS SNMBRMEIRET10% R AEFMHER
Table 5 Rank of top 10% high quality varieties for eight quality traits
nlEEE
e e e o ) - o AR A R AR
%, ek £33 il ki dEECHR A e
. K . Soluble sugar Total amino
Rank Pod length Pod width Pod weight Water content VC content  Soluble protein .
content a01ds content
content
1 WD-112 WD-112 WD-135 WD-057 WD-072 WD-123 WD-147 WD-057
(2015-44) (2015-44) (HBWid) (2015-11) ORREZ i) (59 5) (#r2:76) (2015-11)
2 WD-012 WD-069 WD-112 WD-112 WD-001 WD-075 WD-109 WD-055
(2014-02) (2015-19) (2015-44) (2015-44)  (Blue Podded)  (2015-23) (2015-41) (Fh#EBIT)
3 WD-006 WD-020 WD-069 WD-079 WD-130 WD-118 WD-101 WD-157
(Hurst Green Shaft) GBI 1%)  (2015-19) (2015-25) (/INFRE) (2003-01) (2015-39) (ZYZ-4968)
4 WD-069 WD-061 WD-059 WD-108 WD-151 WD-100 WD-078 WD-082
(2015-19) (2015-14) (2015-13) (2015-40) (/INFR) (2015-38) (Bl ) (2015-27)
5 WD-020 WD-077 WD-149 WD-022 WD-074 WD-127 WD-135 WD-134
GEBic15) (2015-24) (KHETE) (¥Bid2%5) (2015-22) (U5 98) (H2yid) (MR 604%is)
6 WD-149 WD-149 WD-020 WD-012 WD-044 WD-077 WD-115 WD-144
(KFHE) (KAt CEHiE15) (2014-02) (2015-04) (2015-24) (2015-47) (LI4EBis)
7 WD-077 WD-007 WD-024 WD-134 WD-104 WD-067 WD-065 WD-089
(2015-24) (Onward) (15%) (MR 604%iE)  (2016-01) (2015-17) (B yemi) (2015-32)
8 WD-089 WD-154 WD-087 WD-114 WD-158 WD-138 WD-092 WD-114
(2015-32) (ZYZ-4962)  (2015-31) (2015-46) (ZYZ-4991) (HhHILS) (HAE55i) (2015-46)
9 WD-022 WD-079 WD-123 WD-009 WD-045 WD-021 WD-072 WD-045
(RHiE25) (2015-25) (FF%i9%5)  (Green Feast) (2015-05) (F#i45) ORI HiE) (2015-05)
10 WD-065 WD-056 WD-099 WD-055 WD-012 WD-091 WD-122 WD-012
(Fresi) (BFERFH)  (2015-37) (RHZEHIT) (2014-02) (2015-33) CRAbLT) (2014-02)

LAV U A re g VST DA

The material germplasm number is outside the brackets, and the germplasm name is inside the brackets
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Appendix 1 Basic information of tested varieties

RS E P s ErRe] E P e
No. Name Origin Classification No. Name Origin Classification
WD-001 Blue Podded % MEE WD-084 2015-29 A HHE
WD-002 Alaska % HHD WD-085 2015-30 A MEE
WD-005 Shell Pea FE == WD-087 2015-31 A HHE
WD-006 Hurst Green Shaft e HHD WD-089 2015-32 A MEE
WD-007 Onward B [H TEE WD-091 2015-33 U ERL g HHE
WD-009 Green Feast AR HHD WD-092 BT A=A A HHD
WD-011 2014-01 HE = == WD-094 2015-34 oh E AT R HHE
WD-012 2014-02 HE = MEE WD-097 2015-35 rh AL HHD
WD-013 2014-03 o E T HHD WD-098 2015-36 A HHD
WD-017 KEHE HrE P == WD-099 2015-37 A HHD
WD-019 YRIZAN FHE P == WD-100 2015-38 rhESA HHD
WD-020 XH G5 HHE P =t WD-101 2015-39 rhESAL HHE
WD-021 higids HHE P HHD WD-103 -#E A HHE
WD-022 XH G2 HE P == WD-104 2016-01 w7 5 TEE
WD-023 R K HrE P == WD-105 25168 rh A TEE
WD-024 155 AL HHD WD-107 2016-02 rh A HHE
WD-041 2015-01 R HHD WD-108 2015-40 U ERL g TEE
WD-042 2015-02 R HHD WD-109 2015-41 rh AL HHE
WD-043 2015-03 AR == WD-110 2015-42 rh AL TEE
WD-044 2015-04 R HHD WD-111 2015-43 rh AL TEE
WD-045 2015-05 AR TEE WD-112 2015-44 rh A TEE
WD-047 2015-06 R HHD WD-113 2015-45 rhESA HHE
WD-048 2015-07 AR MEE WD-114 2015-46 rhESA MEE
WD-051 2015-08 AR MEE WD-115 2015-47 oh = e HHE
WD-053 2015-09 rhESAL MEE WD-118 2003-01 rh AL HHE
WD-054 2015-10 rhESAL HHD WD-122 YRIEAN rhESAL TEE
WD-055 BT rhESAL TEE WD-123 95 rh A HHD
WD-056 I REH rpEAT AL MEE WD-124 K& rhESA HHE
WD-057 2015-11 oh E AT R == WD-127 AEJE98 rh AL HHE
WD-058 2015-12 oh E AT R == WD-129 SEN] AL HHD
WD-059 2015-13 rhEAT AL HHD WD-130 N RS AL HHE
WD-061 2015-14 rhESAL TEE WD-131 BAE D rh A HHD
WD-063 2015-15 rhESAL HHD WD-134 R 604 5. R TEE
WD-064 €371 rh AL == WD-135 KBS R HHE
WD-065 L7 €371 rh AL == WD-137 BEBi 75 A HHE
WD-066 2015-16 rhESAL TEE WD-138 LI VIR AL HHE
WD-067 2015-17 rhESAL HHD WD-142 TEE S YT TEE
WD-068 2015-18 rpEL P == WD-144 ARIA =) YT TEE
WD-069 2015-19 rpEL P == WD-145 Sl AL TEE
WD-070 2015-20 rhESAL HHD WD-147 #2176 rhESA HHE
WD-071 2015-21 rhESAL TEE WD-148 SEN] rhESAL HHE
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Appendix 2 Results of the determination of tested pea quality traits

G FK (mm) 35 (mm) JEH (g) FARE%)  HEERCmg/kg)  TETEEA(mg/g) O TATERE%)  BEFEM(mg/g)
No. Pod length Pod width Pod weight Water content vC Soluble protein Soluble sugar  Total amino acids
WD-001 78.80+1.14 15.59+1.20 2.24+0.85 87.96+1.07 190.64+7.72 9.17+0.68 1.92+0.06 15.62+0.22
WD-002 66.19+7.58 12.74+1.92 3.61+1.08 81.05+3.61 49.91+2.78 7.05+1.03 2.35+0.07 9.90+0.53
WD-005 69.56+4.96 14.79+0.29 3.38+1.16 83.32+1.08 51.55+4.91 15.63+0.64 2.11+0.11 9.68+0.80
WD-006 104.02+2.68 16.36+0.78 4.85+0.14 86.46+2.66 43.36+6.18 14.00+0.21 2.76+0.05 18.22+0.55
WD-007 85.18+4.02 20.24+1.13 4.68+0.54 88.03+1.55 58.9142.58 8.80+0.81 2.00+0.18 18.37+0.46
WD-009 82.54+4.26 16.48+0.12 2.74+0.21 88.70+2.84 63.82+1.42 8.76+1.37 3.36+0.18 18.14+0.76
WD-011 24.41+0.31 12.82+0.31 0.98+0.16 86.39+1.37 59.73+5.45 4.88+0.39 3.82+0.23 12.48+0.49
WD-012 106.95+10.46 17.524+0.47 3.48+0.87 89.2842.35 117.8245.11 9.42+0.72 3.49+0.12 21.95+0.61
WD-013 70.95+7.13 15.56+0.37 5.10+1.23 79.41+2.81 66.27+2.36 10.40+0.95 3.2940.16 8.88+0.71
WD-017 73.13£10.12 15.08+0.22 1.73+0.84 84.56+2.34 71.18+2.60 9.34+0.92 2.17+0.26 16.93+0.36
WD-019 68.33+2.72 14.59+0.33 1.30+0.74 87.66+3.03 74.45+4.62 8.80+1.04 2.76+0.09 17.47+0.90
WD-020 101.42+4.05 22.26+0.21 6.38+0.11 87.30+2.86 63.82+4.91 13.83+0.19 2.20+0.22 14.76+0.58
WD-021 56.82+1.23 10.3440.76 2.83+0.60 75.03+1.04 31.09+2.92 44.02+0.50 3.20+0.24 4.00+0.66
WD-022 96.60+7.33 16.11+0.47 5.44+0.33 89.33+1.98 54.82+4.25 10.73+0.74 2.28+0.20 15.30+0.79
WD-023 77.09+0.39 18.46+1.47 2.49+0.73 88.09+3.22 68.73+3.03 7.86+0.98 3.20+0.20 14.19+0.47
WD-024 77.85+5.14 16.46+0.64 6.22+0.59 83.82+1.76 24.55+3.96 11.75+1.03 3.74+0.32 5.94+0.30
WD-041 70.58+1.35 13.02+0.13 3.89+0.54 71.18+0.37 46.64+4.93 18.25+0.92 2.45+0.10 4.72+0.61
WD-042 59.15+0.99 13.19+0.41 1.50+0.67 85.30+2.49 43.36+3.75 8.89+0.37 3.29+0.24 21.87+0.30
WD-043 79.7242.08 14.94+0.40 2.06+0.43 82.71+1.52 103.91+6.34 4.10+0.52 1.80+0.05 15.97+0.46
WD-044 75.63+2.64 14.67+0.83 3.46+0.79 85.07+1.31 125.18+11.07 10.85+0.22 2.83+0.34 13.67+0.36
WD-045 64.40+4.31 14.19+0.11 1.36+0.99 86.31+0.75 118.64+6.49 4.96+0.82 3.49+0.04 22.01+0.62
WD-047 63.4243.13 11.544+0.43 3.71+0.98 74.82+1.25 32.7343.49 32.16+0.53 3.45+0.15 3.97+0.16
WD-048 59.09+4.39 6.15+0.54 2.35+0.18 81.68+1.38 66.27+5.95 10.40+0.70 1.00+0.08 10.03+0.38
WD-051 68.96+4.17 15.16+1.29 2.58+0.70 86.82+1.30 108.82+5.67 7.70+0.49 1.43+0.14 18.60+0.43
WD-053 71.05+4.28 13.8740.68 2.57+0.13 83.4242.10 99.82+1.42 3.49+0.07 1.96+0.30 11.27+0.43
WD-054 62.85+3.43 15.26+0.37 4.13+0.35 78.85+2.77 34.36+5.11 18.78+0.53 3.75+0.20 4.56+0.26
WD-055 73.29+1.32 12.50+0.39 2.80+0.04 88.59+3.80 79.36+4.80 9.09+0.68 3.29+0.13 23.5740.41
WD-056 82.05+3.64 18.48+0.49 4.34+0.66 85.10+3.38 31.09+1.60 18.90+0.82 1.86+0.12 14.21+0.68
WD-057 72.92+4.25 13.29+1.36 2.64+0.55 91.78+3.34 72.82+4.25 3.86+0.87 3.73+0.07 25.34+0.57
WD-058 72.50+3.28 15.15+0.55 2.36+0.50 87.4143.29 58.91£3.75 8.03+0.90 2.28+0.07 17.51+0.36
WD-059 73.40+2.01 16.52+0.18 6.80+0.12 79.18+0.25 26.18+2.62 16.61+0.79 3.80+0.25 7.72+0.85
WD-061 88.49+3.31 22.24+0.44 4.53+0.36 88.00+0.53 90.00+8.85 10.93+0.51 3.41+0.07 21.13+1.12
WD-063 68.54+4.11 14.19+1.73 3.18+0.28 83.9842.66 66.27+5.22 14.04+0.57 2.60+0.06 13.12+0.77
WD-064 90.77+4.36 16.72+0.66 4.00+0.63 81.10+1.64 49.91+4.25 13.79+1.46 2.29+0.08 10.94+1.34
WD-065 91.72+3.86 16.89+0.83 3.94+0.09 87.06+3.96 42.55+2.60 9.83+1.54 4.40+0.10 10.42+0.78
WD-066 62.33+4.77 12.35+0.77 2.17+£0.35 83.56+0.45 20.4542.99 16.94+0.92 3.11+0.21 8.65+0.59
WD-067 67.66+8.39 12.94+0.61 3.79+0.56 74.56+2.02 81.82+3.67 48.1140.70 3.41x0.16 6.47+0.45
WD-068 67.62+2.70 15.64+1.81 1.80+0.26 85.3443.56 71.1844.15 3.28+1.28 3.01+0.10 16.69+0.99
WD-069 102.43+0.88 22.62+1.13 7.31+0.21 84.95+1.14 94.09+1.60 11.13£1.65 3.12+0.16 12.66+0.38
WD-070 66.57+0.49 11.2940.50 3.50+0.88 77.60+3.64 61.36+3.52 17.43+£1.38 4.16+0.20 5.94+0.54
WD-071 68.15+2.66 14.89+1.22 1.44+0.85 88.40+1.85 67.09+5.97 12.12+1.11 3.69+0.11 19.0+1.20
WD-072 60.04+1.33 11.82+0.17 2.25+0.01 82.94+0.44 199.64+4.91 8.97+0.32 4.30+0.08 12.03+0.55
WD-074 81.77+1.11 15.76+0.26 2.71+0.40 86.36+1.33 132.55+5.67 4.06+0.75 4.18+0.04 15.8+1.07
WD-075 71.55+6.47 15.06+0.88 4.29+0.34 80.25+0.82 34.36+4.64 63.44+0.53 2.98+0.24 3.98+0.70
WD-077 100.72+6.58 22.09+0.14 5.28+0.44 87.62+0.91 53.18+4.38 49.95+0.61 3.55+0.07 20.80+1.33
WD-078 73.92+2.81 12.56+0.34 5.42+0.04 77.60+0.32 24.55+7.36 14.16+0.52 4.81+0.06 7.88+0.32
WD-079 87.13+£3.10 18.77+1.20 2.92+0.77 90.1942.99 49.91+3.89 8.60+1.07 2.49+0.12 16.03+0.71
WD-080 65.88+2.50 14.55+0.21 1.80+0.32 86.30+3.26 36.82+1.18 8.93+1.07 3.19+0.10 17.72+0.55
WD-082 60.88+6.10 13.3840.35 1.32+0.31 86.62+3.63 50.73+1.34 11.42+1.00 2.03+0.21 23.22+0.89
WD-083 74.47+5.11 15.84+1.23 2.99+0.63 86.75+3.12 102.27+3.00 9.58+0.25 2.74+0.16 10.58+0.15
WD-084 67.15+1.88 13.40+0.81 5.78+0.27 86.79+2.60 69.55+3.96 9.62+0.56 3.20+0.05 15.324+0.66
WD-085 70.19+1.66 13.41+0.79 1.78+0.26 86.33+1.42 32.734+6.39 4.18+0.80 3.44+0.10 13.57+0.84
WD-087 67.97+£5.76 13.8840.65 5.99+0.12 84.91+0.72 47.45+7.09 16.25+0.86 2.62+0.04 8.81+0.69
WD-089 99.59+4.95 18.45+0.53 3.56+0.33 87.83+1.48 53.1844.25 4.88+0.31 2.97+0.12 22.68+0.71
WD-091 73.93+2.41 12.86+0.80 3.86+0.27 78.41+0.88 44.18+2.83 37.48+1.29 3.34+0.16 3.88+0.61
WD-092 67.8245.16 12.57+1.11 4.50+0.34 83.86+2.23 44.18+2.64 10.93£1.14 4.34+0.07 10.15+0.29
WD-094 59.17+1.36 12.38+0.23 2.20+0.14 81.21x1.45 32.73+7.85 14.57+1.48 2.93+0.13 7.44+0.26
WD-097 70.03+3.36 12.254+0.36 4.79+0.55 77.65+2.57 68.73+6.49 17.96+0.26 2.79+0.05 7.88+0.30
WD-098 59.95+1.54 14.25+1.10 2.63+0.27 83.62+3.24 112.09+3.72 4.92+0.15 3.50+0.11 13.29+0.22
WD-099 74.74+4.87 15.80+0.53 5.86+1.05 77.13+1.03 57.27+4.91 11.91+0.32 2.87+0.09 10.18+0.08
WD-100 81.04+3.74 14.74+1.12 5.1240.29 78.57+3.93 31.91+2.73 62.2243.59 2.23+0.03 3.98+0.12
WD-101 58.36+3.00 13.5140.04 2.86+0.27 81.7245.42 52.36+2.45 7.70+0.39 4.83+0.32 10.27+0.23
WD-103 72.65+2.53 15.06+0.67 5.36+0.33 77.74+3.85 61.36+6.09 14.41+0.80 3.26+0.14 8.05+0.45
WD-104 67.62+4.65 14.84+0.41 2.68+0.09 85.70+1.43 122.73+4.91 13.59+0.86 2.29+0.12 14.12+0.18
WD-105 68.48+5.10 13.27+0.26 3.07+0.11 76.03+4.23 32.7343.67 11.46+0.12 4.13+0.24 8.67+0.28
WD-107 71.02+6.09 12.01+0.84 4.03+£0.18 79.92+1.77 99.00+1.82 12.32+0.84 3.27+0.25 10.4740.15
WD-108 72.94+4.93 15.03+1.24 1.59+0.54 89.7342.63 92.45+5.11 7.99+0.35 3.9240.21 17.88+0.27
WD-109 64.94+4.46 14.16+0.84 2.67+0.23 81.50+2.69 103.91+4.91 15.67+0.32 5.03+0.07 11.02+0.54
WD-110 74.85+4.82 14.4240.90 2.43£0.19 85.0743.36 72.8245.11 8.15+0.35 3.42+0.13 18.94+0.24
WD-111 58.01+2.75 12.15+0.71 1.51£0.16 84.96+2.37 60.55+6.18 9.62+0.70 2.04+0.15 13.80+0.09
WD-112 108.69+6.16 24.85+0.78 7.63+0.76 90.69+2.45 95.7343.82 7.78+1.13 3.10+0.05 18.74+0.33
WD-113 76.86+1.74 13.4240.15 4.51+0.34 82.69+1.12 67.09+5.04 13.18+0.43 3.68+0.11 11.23+0.37
WD-114 87.01+3.03 15.58+0.52 2.57+0.76 88.86+1.08 72.00+4.20 8.23+0.80 3.56+0.11 22.09+0.08
WD-115 67.55+1.30 11.5740.63 3.37+0.09 77.47+0.72 27.82+2.83 34.41+0.83 4.70+0.23 7.94+0.15
WD-118 81.26+2.85 16.19+0.85 5.61+0.24 84.60+0.36 19.64+5.11 62.63+0.44 3.70+£0.25 8.60+0.42
WD-122 72.81+4.27 14.5740.68 1.77+0.26 85.66+1.12 49.91+5.89 4.35+0.14 4.30+0.20 17.21+0.25




WD-123
WD-124
WD-127
WD-129
WD-130
WD-131
WD-134
WD-135
WD-137
WD-138
WD-142
WD-144
WD-145
WD-147
WD-148
‘WD-149
WD-150
WD-151
WD-153
WD-154
WD-155
WD-156
WD-157
WD-158

73.97+6.02
84.69+3.68
71.66+1.13
64.91£1.78
74.04+3.94
67.77+2.88
79.66+2.40
76.47+4.63
75.62+4.05
72.07+2.64
57.37+3.92
58.61£3.64
77.89+0.93
60.67+£2.27
67.47£1.35
100.95+3.90
64.75+0.68
70.35+1.49
62.26+2.50
86.41+3.27
59.08+2.36
69.00+3.16
62.93+3.01
69.41+2.21

15.06+0.59
15.56+0.68
14.95+0.21
15.08+0.21
12.97+0.78
14.58+1.13
16.40+0.43
13.59+0.58
11.5740.66
12.3740.47
14.28+0.86
16.01+0.58
15.15+0.40
12.60+0.40
16.36+0.67
21.85+0.53
14.08+1.03
12.57+0.62
13.74+1.10
18.97+0.30
12.76+0.37
14.34+0.48
16.17+0.64
17.43£1.09

5.93+0.64
4.41+0.42
4.55+0.55
3.63+0.88
5.33+0.15
1.84+0.02
2.36+0.34
7.67+0.22
5.49+0.15
3.68+0.48
1.90+0.08
1.8340.11
2.2740.54
3.80+0.16
2.68+0.37
6.57+0.41
2.36+0.20
3.34+0.12
1.21+0.23
4.24+0.33
2.33+0.10
2.58+0.23
1.64+0.03
2.00+0.09

85.60+1.30
85.55+0.97
86.09+2.80
81.93£1.70
80.30+2.46
83.36+0.77
89.00+3.04
85.22+1.21
86.77+1.27
80.34+1.04
83.68+2.32
87.41£2.50
86.05+1.94
85.26+2.22
81.24+2.49
86.76£1.75
82.20+2.56
80.06£1.90
88.12+0.57
87.03+1.85
81.52+2.14
84.88+2.43
84.15+1.45
86.00+2.63

53.18+1.64
48.27+5.77
36.82+7.09
75.27+4.48
187.36+6.92
60.14+5.67
85.09+4.64
96.55+8.53
86.73+5.67
40.914+7.72
63.82+8.62
40.914+2.74
67.91£5.11
48.2743.75
54.82+8.94
53.18+8.50
100.64+3.79
148.09+4.82
89.18+6.09
42.55+2.83
54.82+6.09
96.55+5.11
61.36£7.50
122.7343.75

73.26+0.31
17.76+0.68
54.04+1.42
11.42+0.51
9.25+0.55
7.70+0.69
8.31+0.52
13.38+0.69
12.08+0.47
46.27+1.80
5.94+0.79
3.90+0.03
6.35+0.81
9.01£0.31
14.3240.25
15.10+£0.97
8.76+1.47
6.15+0.82
4.14+0.87
8.64+0.07
25.2140.62
14.73+£0.48
4.4340.37
5.53+1.27

2.72+0.07
1.9240.18
2.67+0.22
3.52+0.14
2.89+0.28
3.46+0.17
3.48+0.12
4.70+0.09
2.84+0.21
3.89+0.14
3.64+0.31
3.59+0.33
3.24+0.18
5.60+0.13
2.86+0.03
3.00+0.16
3.94+0.24
3.21+0.48
2.89+0.37
3.87+0.31
4.26+0.22
3.58+0.40
2.28+0.34
2.64+0.32

9.39+0.30
5.97+0.11
5.50+0.15
15.35+0.42
9.96+0.22
11.90+0.19
22.98+0.58
7.10+0.37
16.2240.61
8.77+0.59
20.8240.13
22.95+0.68
20.72+0.05
10.64+0.45
9.88+0.14
18.07+0.28
10.36+0.31
6.90+0.18
15.18+0.05
21.39+0.38
12.03+0.52
12.84+0.76
23.44+0.44
16.75+1.33
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