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Genetic Diversity and Comprehensive Evaluation of 296
Peanuts Germplasm Resources in Guizhou
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Abstract: The genetic diversity, correlation, principal component analysis, clustering and comprehensive
evaluation were employed to analyze and assess agronomic traits of 296 peanut germplasm resources. The results
revealed that the genetic diversity index for three quality traits ranged from 0.526-0.909, while the genetic
diversity index for ten quantitative traits varied between 0.834-2.007. Additionally, the coefficient of variation
ranged from 3.268%-68.198%. These findings indicated that these peanut germplasm resources possess abundant
genetic information. Correlation analysis suggested significant associations between emergence uniformity,
whole growth period, leaf shape, productivity per plant and yield. Principal component analysis extracted six
principal components with a cumulative contribution rate of 78.336%, representing most of the agronomic traits.
Cluster analysis divided this collection into two categories including four groups based on their characteristics
related to high-yield potential, small-grain size, early-maturity or large-grain size. These groups can serve as
candidate materials for future germplasm selection in breeding programs. A comprehensive score was constructed

using fuzzy membership function based on contribution weights assigned to six principal components, which
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was shown as F=0.323F +0.257F,+0.122F,+0.108F,+0.010F,+0.091F,. Four peanut germplasm resources

displaying favorable comprehensive traits were selected as potential candidates for future peanut breeding. This

study offering a theoretical basis for selecting appropriate parental lines and specific in future breeding programs.

Key words: peanut; phenotypic traits; genetic diversity ; comprehensive evaluation
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Table 1 Name and source of the test materials
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PRI A AL 32 B A AR A R O RS D
PRI ZE T 2017 4 LART YOS 50— A7 19 B 5T 0% U
(F£1),3£296 . AL T 2019 44 A & 2021
A4 ] IE S 3 AR AE U N AL B 2 B A 3k 56 3 i
A7, IS IR 3945 ) N T8 RAE . 100 Rk M
MUHE P 0T, AN E A, B MR A E 5 17, 17K
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No. Name Source No. Name Source No. Name Source
1 H15001 GivlIEY 12 H15020 S 23 H15035 GivlIEY
2 H15002 BME 13 H15023 BRIy 24 H15038 BME
3 H15003 lE=) 14 H15024 piviks) 25 H15039 oike)
4 H15004 Mg 15 H15025 SN 26 H15040 TME
5 H15041 TME 16 H15027 iGik=) 27 H15046 TN
6 H15007 GivlIEY 17 H15028 iKY 28 H15047 GivIIEY
7 H15016 BME 18 H15029 pRlIEY 29 H15048 A
8 H15017 G 19 H15031 piviks) 30 H15049 B
9 H15018 M 20 H15032 BTG 31 H15051 BME
10 H15019 BME 21 H15033 GitlIE=Y 32 H15052 GitlIEY
11 H15021 ke 22 H15034 ivlkS) 33 H15054 tuKe)
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No. Name Source No. Name Source No. Name Source
34 H15055 0N Ky 73 H15146 GOk 112 SENTEA: s R E
35 H15059 SN 74 H15106 g 113 HBHTEAE SN B i) B
36 H15060 GivliE=Y 75 H15107 pigiike) 114 Jews e B L
37 H15061 BE 76 H15108 MG 115 FTAEAE BT R
38 H15062 BN 77 H15109 Lk 116 KIS B4 B B
39 H15064 gl Y 78 H15112 SN 117 M HEAEA: B 2% T
40 H15065 pigliEy 79 H15115 B 118 B2 B GEH
41 H15066 i)k 80 H15118 iRlIE=Y 119 B SHNAE R
42 H15068 il By 81 H15119 SN 120 Mg THAE A A R
43 H15069 TNE 82 H15200 DAY 121 “HE e S
44 H15070 )ik 83 H15121 NG 122 B IAEAE-2 SN 2
45 H15071 SE 84 H15122 Gk 123 WL BEHI45 2B EL
46 H15072 BE 85 H15123 A 124 AT /NEAE BN
47 H15073 s 86 H15124 B 125 ULy Aan B % L
48 H15074 SN 87 H15125 iKY 126 Ak NEA: SN AR B
49 H15076 GivlIE=Y 88 H15127 GivlIE=Y 127 TUEAEAE-1 B W B
50 H15077 BE 89 H15128 G 128 B 93-81 SN ST
51 H15079 SN 90 H15129 OLkS 129 FKAfAEA: S T L
52 H15080 pit)IE<Y 91 H15130 ik 130 WA= SUNE MRS T
53 H15080 GivlIEY 92 H15131 bRk 131 LEEE SN H
54 H15081 i)k 93 H15132 GRlE=Y 132 =S SUNE MRS T
55 H15083 pig)ik) 94 H15133 IRy 133 S5 NAEH: B 551
56 H15084 gl Y 95 H15135 ity 134 MEACAE N P B
57 H15085 SN 96 H15136 iKY 135 BV RAEA: SN R H
58 H15086 BE 97 H15139 iRlE=Y 136 94-9112 S I ZE T
59 H15087 BE 98 H15140 sMAE 137 R BEHIE RS
60 H15088 BN 99 H15141 BN 138 HEIAEA: B ERA
61 H15090 BENE 100 H15142 ik 139 WEEZ BN E
62 H15091 polke) 101 H15145 pivliEy 140 93-81 SN TR 2 i
63 H15092 piviiE) 102 H15089 BME 141 SBATEA: -4 SNE L
64 H15093 BMA 103 WAEEDS BN RIS 142 THEEE SEMA T
65 REREACL SOMNE TR |[104 BAE—5 SN MRS | 143 FAEA: M AR B
66 H15095 GivlIE=Y 105 M AEA: -1 piglike) 144 FRLAEA GivlIE=Y
67 H15097 pdlke) 106 WIEEDS SRR TT|| 145 HiEAE pglike)
68 H15099 pigliE) 107 HIBAAEA: SNE P EE |[146 WA SNE R
69 H15100 bit)IEY 108 Lybied: SHNE LT |[147 HEH 99-1-2 BN
70 H15101 Dty iKY 109 TEF A SN |[148 45 3 R SN H
71 H15102 BME 110 TP seMEE e [|149 HERAEA: BEHIE RS
72 H15103 piv)ik) 111 RS BN E ||150 Pk KA A BN R
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155 AR SUNEE T |[194 Bl sE P EE (233 2013524068 S T
156 TEVTAAEA: BB E [[195 AT S FEAE DA AR |[234 2013522375 DA B
157 HEAE-1 SONEZHE  ([196 JeAEAEA: bRl 235 2013521218 SN 5512
158 EIVIAAEAE SONEENTHE  ([197 Moy EAE -2 wivike) 236 2013524146 SNEET R
159 HrG AR piglike) 198 SR AEE sMAE 237 2013522382 SN B
160 Hilifed SONETRRE  ([199 RILEE iviike) 238 2012521197 B A G
161 $99-12 M 200 WA FMNAHRE {239 PN i TG
162 BilifEA-1 SHNE TR L (201 FEAEA: bRliEY 240 2013522164 GOl KW ER3t
163 Jens -1 SN (1202 B RAEA: st H 241 2013524454 olike)
164 IS4 BNAHEAT 203 BRI BNEREE (242 2013523221 BENE
165  E16-21-FE5e-3% SUNAMEMIGET||204  MulEREEE SN MILE |[243 2013522352 SN ENVT R
166 HEEAE pivlike) 205 SNIFEIGH AeA: SUMAESIE (|244 2013526194 SHNE
167 AR SNEHEE  (]206 FAREZE SR SNEABEE  |[245 2012522199 piglike)
168 KAk s 207 SNIRFFREEAEA: SUMAE S (|246 2013521230 S 55 )11
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170 WA SN ][209 TEYT R IEA: FMNAFILE |[248 PR T/ NEA BN B RAT
171 ByAbA: SR (210 EVIIK SUAEAE SN ETE  |[249 W2 HRiEA SEMAE T
172 ZE SN YL (211 FABEACEAEA: SONERBER {250 H{AUEEE2 BUNE T
173 SE ¥iZea A 212 YL ARAE A FMALAR |[251 AL (L TMAR SRR X
174 R SEMAETT {213 BT FEMNA LR |[252 TAKNEAE MR SRR
175 MILAEE SO ML ||214 WSRO RIBTEA UM RABEE.  (|253 TRIKFFLAEE MR SRR
176 AR 2 e TN ZHE  ||215 BT 2K AEE FNEENTE (254 FEIEREEE BNAEILE
177 MILRAEE SEMAE MR ||216  RREFANS A BUMAERRTT ||255 BT TR
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187 KRB AL ik 226 2013524088 SNEHTH (265 PRI SUNEF A
188 BV Yok Fp FONEROEE  ([227 2013521078 SN 266 Aok B JgsE-2 SN ARkl
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No. Name Source No. Name Source No. Name Source
268 PR BEMNEFIEE [|278 B~ eal FOMNE BRATT ||288 METAEE UM T
269 PRAKTT S %1 SMAA AR ||279  2013523134-241 T 289 H15015 B RIS BT
270 TR %1 BEMNE KT (]280 LT K St IR {290 H15026 SN R FE i
271 K5 2%-2 SO AR [|281 EYUE Wi SN EIEE (1291 H15011 SN IR TE BT
272 KT %2 SHNAE AR |[282 2013523334 SN RIS | 292 H15009 SN I i
273 & /-1 SN KE (1283 BRERIZEA: SUNE MR {293 H15126 SN IR TE AT
274 EReLiiti v/t SMAFAEL |[284 2013526508 BEIHAHEHIFGE B (294 H15143 SN RIS i
275 EALRG| SONEF A ||285 2013522106 Bt HRHFZE 295 BF-LLAEA: vl Kop SEt
276 SRAOKHERIEEL  SUNE R ||286 S PHHb T 211 SEMAE SEHTIT (296 A S AR i B
277 Ea=y =AU TN R (287 Kk rifes: SN

1.2 RWHA*E W 296 1 AEAE RN BT 13 A Z VIR pR B (0 AR

Lo, LI, 33828 302 Uy = (XX (K=
Xinin) o Uy 278 8 pREE , X 871 i B 1 748
B (L X 5 Xy F IR PR (095 ME R
KA XIFREARSE I 13 PRI T 32 800 08T, 4%
P AR TR K gk 3Fe LA R 35 o3 IR 45 0 2
BORAA TR BRI (F,) 2545 T AL
(V)RR MR ZE5 1500 (F(EH) , F=V,F +
V2F2+' . _+V"F“L23J R

2 HER59H

21 TEEMRERREERBESHEEST

296 3 48 A5 R T BE IR Y 3 AN TR MR Al s 14 &
FEMEFR BB AL YT M 0.526~0.909 (£ 2) , F-HI{H Ky
0.715, M-{aisfE ZFEMEFE B0 =, 4 0.909, H 1 4
FrEERUE SRR BORAR, 77 0.526, MR A
A AN, R LUK BRE SR 3 , w66 DAk 68k 32
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Table 2 Frequency distribution and diversity index of different types of descriptive traits in 296 peanut germplasm

resources
PR SR 4341 Frequency distribution L 2R RL
Characters H’
1 2 3 4 5 6
I LS 0.821 0.047 0.041 0.074 0.010 0.007 0.710
1 LC 0.030 0.679 0.199 0.091 0.909
ST S 0.003 0.203 0.794 0.526

I 1~6 RN AMGIRTE SEMIRIE (JEBE (BB K HTE SEETTE s I 1~ RN IR SR 6 S0 IRER 4R 65 TR ST 1~3 KK
HAEFE — i ARETE 1009% HET LTS, 80%~90% i R — KT 70% H P N A S

The leaf shape 1-6 is long ellipse, wide oval, rounded, oblong and wide lanceolate; The leaf color 1-4 is light green, green, deep green and dark

green; The seedling uniformity 1-3 is neat, general, not neat, 100% emergence of seedlings is neat, 80%-90% emergence of seedlings is general,

less than 70% emergence of seedlings is not neat; LS : Leaf shape; LC : Leaf color; S:Seedling uniformity; The same as below
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22 TEEMREIRHSERNSZESHEEST
FH 2% 3 AT, 296 15y 46 A BT R 1 10 B0 PR AR
()35 A% Z2 R B A B AE 0.834~2.007 Z 7], °F-
BIE R 1.621, Y14 w7 (B ) (st 5 Z AR MR SR
5, o 2.007, RRAE S 1k 2, R 2.004, B E L
ZREVEFE R, 7 0.834, 296 3 464 il Jit 2 U5 114

R3 296 BEEFHRFR 0N BEERNEEZSH

10 M Ea PR A S R G FL Y 3.2689%0~68.198%,
HrE{EAS R, 68.198% , 4 KL H
FER/IN,3.268%, FZEE - XE (A5 AR
B CRAREE R AR AR ) WA e (B JH
RAE G ENE S REE, ULHTAT LI
PERN S 0 A AL

Table 3 Main characters of 10 quantitative traits in 296 peanuts germplasm resources

ik okl FoMi o e R T
Characters Max. Min. Average SD cv *Tﬁ&
F2Em(em) H 181.000 18.200 35.155 10.526 29.940 1.611
XMk (em) L 204.000 20.600 37.716 11.697 31.013 1.569
BERBHEN 29.000 2.200 5.234 1.718 32.823 1.562
FARREE AL P 88.000 4.600 14.752 6.212 42.112 1.789
ke 71 (g) PY 47.222 2.500 15.269 6.488 42.495 2.004
G () (kg) EY 920.460 71.703 401.849 132.816 33.051 2.007
HRE(g) 100-P 265.800 91.000 151.313 30.173 19.941 1.958
AR H (g) 100-P-S 201.000 13.800 110.128 23.936 21.735 1.937
HA{HE(g) 100-S 725.000 13.000 59.747 40.747 68.198 0.834
HAFRH(D)D 143.000 128.000 132.189 4.320 3.268 0.935

H : Height of mian stem; L: Length of first branches,N: Number of branches with pods; P: Pod number per plant; PY: Pod yield per plant; EY:
Equivalent yield per mu (fresh weight) ; 100-P: 100-pod weight; 100-P-S: 100-pod-seed weight; 100-S: 100-seed weight; D: Days of birth; The

same as below
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PR F IR R KR Pra w5 R E A E
AR FEARCR s AR CE S A E RN
IEARR R . RUISAKZNARBIFAE R VIR AR
24 EEMRFFERRIEREERS ST

XF 296 17 AE A 1Y 13 A FE A AR PEAT 32 0L

303 HTe HHER S ATAL, 6 4> F RS M BT mimkeR
78.336%, 5 1 R4 FEAEAE A 3.289, BT Bk % K
25.3019%, 25/ R XRS5 A E  FrpkSs
B H F LR, AR FE 5 R/ A
Ko 52 FRMAMFHEME N 2.613, TTRkF 4 20.101%,
Ry H R SR bR, R TR bR SR AU E A
Koo FRUAY 35 TR 4 WRAE (S TR
1.239.9.529%, 1.103 .8.483%, F- il 53 3 . 4 FHFAE [1]
SR AT AR o RS R S A B REL
1M 848 3 5 F RS 4 FRAE ] B R 3R 3 A48
By 3 R Bk AR 7 1 SR | B 32 40 3 e
i, ERST 4N E TGS SRR T ] LI
B R R NG A A SR, XM HE iR 5
Pl S RE R AT G 55 5 EMRHIEE N 1.014,
TR K 7.800% , M8 T BLA8 45 , LA AE bR S 4E
MBI 56 BT FHIEME ] 0.926, TTHkH N
7.122%, FEERA 7 7 R B EAR bR, LR IR AR S A AR
R R A



34 BEPIAE : LM 296 3 AELE Pl BT 08 DB A% e E SR 255 DAY 379

R4 296 HEEFMRRREZRZHERBXES T

Table 4 Correlation analysis of major agronomic traits in 296 peanut germplasm resources

. . Hi— X X e ~
Mtk ;;E i;{ e R A gﬁ f%( fﬁ; H R ﬁif
Characters s b LS LC H Ethz N P Py (@;f) 100-P-S 1005
ST S 1
HEHERED -0.044 1
e LS 0.120"  0.340™ 1
e LC -0.054 -0.107  -0.065 1
FEEH 0.054 -0.082 -0.048 0.923" 1
HE—XME L -0.120" -0.015  -0.026 0.622"  0.659™ 1
SN -0.030 -0.050 -0.099  0.593™ 0.654" 0.728" 1
ARG P -0.004  -0.040  -0.051 0.018 0017  0.035 -0.001 1
HRRAEFE ST PY -0.030  -0.001  0.126° 0.174"  0.169" 0.126° -0.084 0.024 1

Pr&mE(BE) EY 03107 0.184 0467 -0.097  -0.022 -0.031 -0.224" -0.032 0.350" 1

H R 100-P-S 0292 0.166™ 0448 -0.104 -0.032 -0.037 -0.210" -0.009 0.338" 0917 1

F{ 3 100-S 0.109 0026  0.114" -0.090 -0.081 -0.064 -0.125" -0.012 0.097 0312 0324" 1
T H A BIZEIR P<0.05 F1 P<0.01 7K V- i 2RI B E AR R

“and " " indicate significant and highly significant associations at P<0.05 and P<0.01 levels, respectively

RS 296 R EEFMRFBEZREERER S S

Table 5 Principal component analysis of main agronomic traits in 296 peanuts germplasm resources

FEIR FHG 1 Fsr2 FHIY3 F G4 FHGr5 FHGr6
Characters Principal Principal Principal Principal Principal Principal
component 1 component 2 component 3 component 4 component 5 component 6
FEEH 0.449 0.241 -0.009 -0.098 -0.057 0.015
XA L 0.444 0.289 0.039 -0.008 -0.066 0.036
FREHN 0.413 0.246 -0.101 0.017 0.053 0.030
ARRAE AL P 0.448 0.130 -0.034 0.234 -0.038 0.104
HkkA " 01 PY 0.025 -0.010 0.236 -0.161 0.774 0.555
Yréami (fff) BEY -0.022 0.310 0.004 -0.591 0.151 -0.373
HRE 100-P -0.267 0.492 0.079 0.001 0.010 -0.063
HR{"E 100-P-S -0.266 0.485 0.098 -0.007 0.027 -0.052
A1 100-S -0.161 0.200 0.112 -0.249 -0.307 0.428
HHHESTREE S 0.021 0.068 0.454 0.452 0.346 -0.473
HEFRHD -0.112 0.195 0.420 0.369 -0.302 0.330
e LS -0.118 0.133 -0.627 0.309 0.218 0.122
e LC -0.186 0.327 -0.356 0.249 0.109 0.026
BEAEAH Characteristic value 3.289 2,613 1.239 1.103 1.014 0.926
BTk (%) Contribution 25.301 20.101 9.529 8.483 7.800 7.122
BTkt (%) 25.301 45.401 54.931 63.413 71214 78.336
Cumulative contribution
25 TEEMRFERNEREIRES W BE, FERAE Sy RO S i R i B D) A

296 (R AEAE RN TUGEIR Y 13 R EHRRIGERME 6o 3, F2280%, bk A7 s G (f
FADPS T RE R MM R R TR MR B, ARE AR CE A E(QRTHIVL,
(%£6). ML =4 if, vl 296 X AEAER T ATLAE A M= F s & bkt S I A 2 118 3 AE
VAR 2 KR D) 1 RO E 203 R, 452 RhBTREIR, J B s 2, i LUK [RF o 3
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Table 6 Statistics of the major agronomic traits of the four categories of peanut germplasm resources after clustering

LS TR B Rl B REL F2E(em)  S—XBA

Germplasm type S LS LC (d)D H (em)L

1 1.50+1.50 7.50+3.50 3.50+1.50 130.66+2.49 32.20+10.40 35.50+12.50

I 2.50+0.50 4.50+0.50 3.50+1.50 134.40+3.92 99.60+81.40 112.30+£91.70

11 2.50+0.50 4.50+0.50 3.00+1.00 128.12+0.77 42.11+23.09 34.70+13.50

v 2.50+0.50 5.00+1.00 3.50+1.50 135.29+4.25 33.70+11.10 35.20+12.80

A A L% BARRGERA MR I(2) A E e (M TRE(g) AR HE(g) A H(g)
Germplasm type N P PY #)(kg)EY 100-P 100-P-S 100-S

I 5.20+3.00 15.20+9.00 15.72+13.22 529.43+391.03 167.05£55.65 119.80+42.80 70.75+29.25
I 16.10+12.90 47.70+40.30 15.75+£11.92 426.054+354.34 145.30+54.30 77.85+64.05 51.50+38.50
it 5.4042.00 15.60+9.00 14.00+7.57 436.89+203.44 146.45+48.35 108.15+37.15 49.15+10.95
v 5.104£2.30 13.30+8.70 22.34+14.91 466.90+300.15 204.40+£61.40 154.00+47.00  385.00+340.00

HRTESTIL IR M- QR 7 AT G I 3 (AR e 2

Data of seedling unifomity, leaf shape, leaf color are the mean+SD of distribution levels

E1 296 MBI FEEZREMHIRBES T

Fig.1 Cluster analysis of major agronomic traits in 296 peanut germplasm resources
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Table 7 Comprehensive score of 296 peanut germplasm resources

£k a1 %' gE1) ETae) 1) %' LAy
No. Comprehensive score ||No. Comprehensive score ||No. Comprehensive score ||No. Comprehensive score
1 0.064 34 -0.087 67 2978 100 -0.484
2 1.679 35 -1.143 68 1.157 101 2,616
3 -1.176 36 -4.986 69 -0.462 102 1.143
4 3.070 37 -2.240 70 0.270 103 -0.598
5 -10.795 38 -1.277 71 -1.701 104 -0.396
6 -0.017 39 -2.632 72 -0.393 105 -0.717
7 1.626 40 1.899 73 -2.369 106 0.138
8 1.378 41 1.605 74 -2.196 107 -0.277
9 2.605 42 -5.998 75 0.651 108 1.282
10 1.388 43 -0.082 76 0.628 109 2.650
11 2.257 44 -1.579 77 0.144 110 -0.100
12 3.285 45 -0.812 78 -0.447 111 1.386
13 2.738 46 -0.323 79 1.369 112 1.423
14 2.021 47 2.745 80 0.230 113 -0.720
15 1.886 48 0.273 81 -1.053 114 1.509
16 0.554 49 2.876 82 0.468 115 1.242
17 -1.968 50 -0.986 83 -0.722 116 2.052
18 1.330 51 -3.502 84 0.561 117 2.044
19 -2.953 52 -0.290 85 -0.035 118 -2.308
20 -1.401 53 -0.131 86 0.768 119 -0.380
21 -3.432 54 0.293 87 -0.161 120 -2.209
22 -3.086 55 0.103 88 0.807 121 0.440
23 -1.817 56 0.473 89 0.568 122 0.696
24 -0.552 57 0.987 90 -2.437 123 -0.113
25 1.917 58 -0.546 91 0.542 124 1.023
26 -1.578 59 0.736 92 -2.922 125 1

27 -0.831 60 -4.740 93 -2.646 126 -0.215
28 1.318 61 -1.464 94 -2.098 127 0.934
29 0.815 62 0.538 95 -2.576 128 -2.500
30 0.114 63 -2.282 96 -0.314 129 1.105
31 0.150 64 7.130 97 -1.671 130 -2.158
32 -2.813 65 -0.091 98 0.361 131 -0.802
33 1.340 66 1.394 99 2.478 132 0.576
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&7 (%)

42 . EE Gais ||wE P P G
No. Comprehensive score ||No. Comprehensive score ||No. Comprehensive score ||No. Comprehensive score
133 0.677 174 0.162 215 0.474 256 1.969
134 1.328 175 -1.725 216 1.727 257 2.440
135 1.460 176 1.757 217 1.853 258 2.887
136 -0.570 177 —-6.437 218 1.429 259 2.873
137 0.373 178 2.097 219 12.540 260 -0.775
138 0.996 179 2.117 220 1.650 261 1.716
139 0.711 180 1.581 221 0.809 262 -5.703
140 0.334 181 2.178 222 2.391 263 -2.187
141 3.217 182 1.765 223 -1.884 264 -3.047
142 0.942 183 -0.279 224 6.940 265 2.485
143 -2.332 184 -0.251 225 2.019 266 0.477
144 2.834 185 -2.813 226 2.464 267 -0.978
145 -0.377 186 -1.470 227 1.224 268 -3.789
146 1.150 187 -6.069 228 1.866 269 0.220
147 -2.888 188 -3.137 229 2.023 270 -3.677
148 -0.942 189 0.080 230 -1.116 271 -4.868
149 1.432 190 1.437 231 -2.998 272 -3.304
150 -2.171 191 -4.088 232 -2.251 273 -0.552
151 2.624 192 -3.088 233 -1.910 274 -0.553
152 1.840 193 -3.791 234 1.543 275 -1.039
153 0.138 194 -0.407 235 2.269 276 -0.659
154 -0.339 195 0.519 236 2.510 277 0.768
155 0.594 196 1.784 237 -1.648 278 -1.466
156 0.869 197 -1.487 238 -1.347 279 -5.587
157 -0.436 198 0.424 239 2.607 280 -4.961
158 0.521 199 -0.261 240 2.300 281 -3.919
159 1.851 200 -1.403 241 2.633 282 -3.023
160 0.325 201 -3.384 242 -0.236 283 -0.830
161 1.732 202 -0.639 243 2.952 284 -0.369
162 1.137 203 2.675 244 2.110 285 -4.189
163 0.448 204 1.722 245 -1.046 286 -4.698
164 1.813 205 2.035 246 8.015 287 -10.356
165 -0.206 206 -1.143 247 2.610 288 -0.341
166 -4.032 207 1.643 248 2.824 289 -0.773
167 0.367 208 2.131 249 -1.534 290 -1.516
168 1.229 209 2.106 250 3.297 291 0.385
169 2.720 210 1.638 251 -0.995 292 0.710
170 2.133 211 1.265 252 -1.349 293 -1.339
171 2.449 212 1.923 253 1.387 294 -0.903
172 -0.981 213 -1.600 254 2.230 295 1.407
173 -1.031 214 1.231 255 1.782 296 -1.875
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