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Identification of salt tolerance of 121 watermelon (Citrullus lanatus L.)

germplasm resources

GAO Bowen, SUN Dexi, YUAN Gaopeng, AN Guolin, LI Weihua, LIU Junpu’, ZHU Yingchun"
(Zhengzhou Fruit Research Institute, Chinese Academy of Agricultural Sciences, Zhengzhou 450009, Henan, China)

Abstract: [Objective] The aims of this study were to identify the salt tolerance of watermelon germ-
plasm resources at the seedling stage and select salt tolerant types. Watermelon is an important vegeta-
ble crop in China, and its yield and quality decline seriously under salt stress. At present, the research
mainly focuses on the identification of salt-tolerant rootstocks and the application of exogenous sub-
stances. However, there are few reports on the screening of salt-tolerant germplasm at seedling stage of
watermelon. In this study, 121 watermelon germplasm resources were screened for salt tolerance at
seedling stage by the multivariate statistical method, in order to provide abundant parental materials for
improvement and breeding of watermelon salt- tolerant varieties. [Methods] 121 watermelon germ-
plasm materials were cultured until cotyledon expansion, and then transferred into Hoagland's nutrient
solution for culture with 15 plants in each pot, and the nutrient solution was changed once every two
days. There were two treatments, control group (CK, Hoagland ' s nutrient solution) and salt stress group
(Hoagland’ s nutrient solution was added with 150 mmol - L'' NaCl), which had 3 replicates for each
treatment with 15 plants in each replicate. During salt stress, the nutrient solution and NaCl were re-
placed once every 2 days, and the indexes were determined 8 days after treatment. The indexes included
shoot fresh weight, shoot dry weight, stem diameter, root length, root surface area and SPAD value. And

watermelon accessions were evaluated with correlation analysis, principal component analysis and
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membership function analysis. [Results] Compared with the control, these indexes of all materials un-
der NaCl stress revealed abundant genetic diversity. The relative value of fresh weight of overground
part was 0.132-0.979, with an average value of 0.509. The relative value of dry weight of overground
part was 0.156-0.967, with an average value of 0.611. The relative value of stem diameter was 0.721-
1.103, with an average value of 0.917. The relative value of root length was 0.193-0.989, with an aver-
age value of 0.745. The relative value of root surface area was 0.204-0.985 with an average value of
0.646. The relative value of SPAD was 1.052-1.494, with an average of 1.201. The results showed that
the variation range of each index with 121 watermelon materials was different, so single index could
not be used to evaluate the salt tolerance of watermelon. Under NaCl stress, salt tolerance indexes of
watermelon seedlings had different degrees of correlation. There existed significantly positive correla-
tions with shoot dry weight, in comparison with shoot fresh weight and stem diameter. Root surface ar-
ea showed significantly positive correlations with shoot fresh weight, shoot dry weight and root length.
The principal component analysis showed that the contribution rates of the first three principal compo-
nents were 30.685% , 24.245% and 19.490% , respectively, and the cumulative contribution rates
reached 74.420%, and the eigenvalues were all greater than 1, indicating that the original six related sin-
gle indicators could be converted into three independent principal components, which covered most of
the information of the original indicators. The fresh weight and dry weight of overground part were the
most important variables of principal component, which reflected the overground biomass of watermel-
on seedlings under salt stress. The load (absolute value) of the second principal component in root
length and root surface area was larger, reflecting the growth of watermelon seedlings under salt stress,
while the load (absolute value) of the third principal component in SPAD was larger, reflecting the phys-
iological changes of watermelon seedlings under salt stress. Principal component analysis showed that
the feature vectors of fresh weight of overground part and root length were larger among the three prin-
cipal components, which could be used as indexes for evaluation of salt tolerance of watermelon seed-
lings. The membership function value, weight value and weighted membership function value (D value)
were calculated according to the formula. The D value range of test materials was 0.165-0.566, indicat-
ing that there were extensive differences in salt tolerance among test materials. According to D value,
121 watermelon materials were divided into 4 salt-resistance types: Three accessions were high salt-sen-
sitive materials (D value << 0.3), including P1186489, P1494532 and Dahongzi; 81 accessions were
week salt-sensitive materials (0.3 < D value < 0.6) , including Zhengzhou YCL, Huozhou 1, Yanshi 1,
Zhengzhou 1, PI482322, Zhengzhouzigua and so on; 34 accessions were medium materials (0.6 < D
value << 0.7), including Luofeilin, Grif16135, Kuiketawuzi, Xiaoma Seed, P1161375, 27150, Tomato
seed, Meili, etc; 3 accessions were salt tolerant materials (D value = 0.7), including Zaohua, P1490377,
Zhongshihong. [Conclusion] Vine fresh weight, and root length were considered as the best indexes to
identify salt resistance of watermelon at the seedling stage. High salt- sensitive materials, (P1186489,
P1494532, Dahongzi) and salt tolerant materials (Zhongshihong, P1490377, Zaohua) can be used for
breeding salt-tolerant cultivars and identification of salt-tolerant gene.
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Table 1 Sources and classification of watermelon

G AT B K eit) 2= 5T B K eit)
No. Germplasm Source Classification No. Germplasm Source Classification
1 PI494530 JE HFIE FFFUG I 25 KR i FFIK
Nigeria Citrullus ssp. mucosospermus Zhengzhouzigua Zhengzhou, ChinaCitrullus var. megalospermus
2 PI254723 FE N INK VNI 26 fHH91-2 M RANT FFIR
Senegal Citrullus ssp. mucosospermus Xinbai 91-2 Jiangxi, China  Citrullus var. megalospermus
3 PII86YTS ngh eI 27 HLFF L g LERLS
Ghana Citrullus ssp. mucosospermus Baiguazi Beijiang, China  Citrullus var. megalospermus
4 PII85636 ngh LRI 28 KBRZMF B R
Ghana Citrullus ssp. mucosospermus Dabanhongguazi Japan Citrullus var. megalospermus
5 P1494532 J& HFIE FRFFET 29 AP A FIR
Nigeria Citrullus ssp. mucosospermus Gaolanzigua Gansu, China Citrullus var. megalospermus
6  PI595203 B[ VNI 30 IR L FIK
India Citrullus ssp. mucosospermus Langfangzigua  Hebei, China Citrullus var. megalospermus
7 PI179240 L H I BFF 7 31 Ay PETE R
Turkey Citrullus ssp. mucosospermus Hongguazi Ningxia, China  Citrullus var. megalospermus
8§ PII86489 J2 EAIE L 32 WKL mp s HR s
Nigeria Citrullus ssp. mucosospermus engkouzigua Cn}?iflra ongolia, Citrullus var. megalospermus
9  PI457916 | L B ETERLYIN o o7 o "
b . 33 TR e FFIR
Liberia Citrullus ssp. mucosospermus Ningxiahongzigua Ningxia, China  Citrullus var. megalospermus
10 PI490377 0 ETERLYIN ; e
: ! 34 AL L b Land
Mali Citrullus ssp. mucosospermus j;jfl}Zl’ll ougua .IT:'.;em.gxi,EChi na 77 @M Landrace
1T Pl490381 ok ik 35 BT I8 1 $s77 . Fh Landrace
ali itrullus ssp. mucosospermus Malinggua Shandong, China
12 PIs32722 HIR HkriL 36 =% e L $s77 P Landrace
Congo Citrullus ssp. mucosospermus Sanyi Wiuhan. China
13 PIS32726 HIZ HkrL 37 Tk i 77 Ff Landrace
Congo Citrullus ssp. mucosospermus Shoujintiao Xinjiang, China
14 PI532732 HIEN RFF7GIR 38 JAEL o [ B Hb 7 i Ff Landrace
Congo Citrullus ssp. mucosospermuts Zhouzhihong Shaanxi, China
15 PI559997 JE HAE ETERLYIN 39 R T E kY Hb77 A Landrace
Nigeria Citrullus ssp. mucosospermus Dahongtian Shaanxi, China
16 PI542119 R ILYY A PG R 40 s AMEEE Hu 75 dh F Landrace
Botswana Citrullus var. citroides Tangpaodan Xinjiang, China
17 PI482322 FELA i P PE K 41 MR 2R M 77 b R Landrace
Zimbabwe Citrullus var. citroides Lamagua Shandong, China
18 bt b bt B HIPE R 42 LR HbJ7 il Landrace
Beijingyesheng  Beijing, China Citrullus var. citroides Lipi Shandong, China
19 PI632751 UK LT ESEESUITIN 43 Kbkt T 2R M7 b Landrace
Namibia Wild watermelon Hetaowen Shandong, China
20 Grif16135 HUK LI Namibia #ETHIK C. rehmii 44 gL T 2R 75 i Landrace
Tailihong Shandong, China
21 PI386014 78] Iran 25781 C. colocynthis i o .
. 45 i BN FpE 218 Hhu 77 i Landrace
22 PI386015 8] Tran 254K C. colocynthis Suxianxiaozi Anhui, China
23 PI537277 AL IH Pakistan 2578 )K C. colocynthis 46 LA [ERRESREIB Hi 7 5 Ff Landrace
24 ERLHIL o 2 K Qingbaojin Hebei, China
Daoxianhongzigua Anhui, China Citrullus var. megalospermus || 47 74 [ Shaanxibai B} P Shaanxi b 77 P Landrace
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#3 Continued Table
Y AT B KU Bzt G AT BEUE b S/ P
No. Germplasm Source Classification No. Germplasm Source Classification
48  fEJifi—* Yanshi 1 [ F§ Henan, China 77 5 Ff Landrace | 85  Z'HE#k Luofeilin -~ &' 5 JE ¥ Luomaniya tf [ /il Improved variety
49  1EMPIY Binlangpi  FF[E (L1 74 Shanxi, China  HiJ7 i Fl Landrace || 86 4115 Hong 1 H A Japan 2K AR Improved variety
50 %3k Qitouhuang [ LifF Shanghai, China #1777 &l Landrace | 87  JHLKXAH Xudahe — H K Japan 2R TRl Improved variety
51 2000B57 BRI r A g o5 Wi fh Landrace || 88 &[0 & 3 [E America 2R TRl Improved variety
2000B57 Banye Henan, China Meiguoduanman
52 M % Tubaipi i [H ¥r58 Xinjiang, China H1J7 5l Landrace || 89  Tomato seed % [H America 2 K i Improved variety
53 WREIEERLE o [ e 75 @ Ff Landrace || 90 HiKAN Xindahe  H A% Japan 2K i Improved variety
Hutubizaoshu Xinjiang, China 91 PII61375 i [F Korea 2 K i Improved variety
b . 2 Nani . - o :
54 RHIHA Kalagipa H71F F4 58 Nanjiang, China ffﬁ A Flt Landrace 92 ¥l Nongchong  #[H Korea g B4 58 Tmproved variety
. . ST . . ‘ ‘ :
55  RZLAF Dahongzi :I[js% Beijiang, China iL7‘i i Landrace 03 HM1E o B B4 58 Tmproved variety
56 BisE Ak v [ e 5 75 Ff landrace Zhengzhou 1 Zhengzhou, China
Alakeziwai Nanjiang, China 94 HH2%5 r LR B R A Improved variety
57 BRFELAF o [ e 77 P landrace Zhengzhou 2 Zhengzhou, China
Shaanxihongzi Shaanxi, China 95  i%/)\-5 Lianxiao-5 H7< Japan 2 K AR Improved variety
=N 3 = -
58 &L éT EP J.lﬁ‘: . HoJy i A Landrace 96  F/NK H A Japan 2K AR Improved variety
Touxinhong Liaoning, China Xiangxiaogua
39 ?%ﬁ}[& . i) @%ﬁ . Hu 7 i Landrace || g7 %5 % Duanman H A Japan 2K AP Improved variety
Ningxianxigua Shaanxi, China N L .
.. . 98 /I Ealie=2 I d variet
60  HkR Taojian EIESNIFR . Hi 77 P Landrace Xi;qungpi Turpan, o fn i Improved variety
Shandong, China e e
99 F3It2°5 Sulian 2 731 Soviet Union K At A Improved variety
61  INAHT b ks 177 P Landrace |[100 AR J5Hk Soviet Union B R il Improved variety
Xiaohongzi Beijiang, China Silafupaka
62  ETREE v [ R i Hb 77 5Bk Landrace || 101 3%4F Meihao 150 2% Ukraine R &l Improved variety
Kuiketawuzi Nanjiang, China 102 KUK Daxigua  HEE# 2K AR Improved variety
63 FHEH L Hu 7 s F Landrace Shanghai, China
Kalatawuzi Nanjiang, China 103 AL . I ETZR . 2 B il Improved variety
64  EPH1%5 Fuyang 1 "[H % Anhui, China  H1J7 54 Fl' Landrace Zhongshihong Guangdong, China
65 ML Heipi 1 % Anhui, China  HJ7 0 Ff Landrace || 104 11H3 %5 HIEAES # R it Improved variety
i . i Zhongyu 3 Beijing, China
& izh i Beiji hi It 7 1L IR .
66  JIUK Jizhuagua .\j fLA eijiang, China Lﬁnnﬂ andrace 105 Seer o 37 5 (B v Tmproved variety
67  RHIKPER F VAT 7 i 77 i P Landrace Xingchenghong  Liaoning, China
Weishixigua Henan, Shlna i 106 2002D80 e SR 2 K A Ff Improved variety
68  {£¥ Hualing o [ 4k 5% Beijing, China M1 77 5 Fil' Landrace Zhengzhou, China
69 L% Zaomiai [ JL 48 Beijiang, China #8177 & fifl Landrace ||107 M YCL F S _ 2 P Improved variety
70 F5%41 Tachehong H[HJL§H Beijiang, China HiJ7 jiFf Landrace Zhengzhou YCL  Zhengzhou, China
; . . g oyl i i i
71 ¥ /K Donggua *H[E77 7 Henan, China b7 i Fh Landrace 108 M(Ei?e‘he% P EF Mexico B R i Improved variety
72 /NRRFF Xiaomazi  H[E RS Henan, China  H#b77 1/l Landrace 109 Sugarlee £[H America B4 B Bl Tmproved variety
T Meili i, i i 5
73 KM Meili JJX Soviet Union H0 77 fichit Landrace 110  Calhoun Gray 3% [E America 2K A Improved variety
74 TTIMAER T 75 Ff Landrace . i . e .
Guangzhouhuapi  Guangzhou, China 111 Black diamond  3%[E America 2K i Improved variety
. . o .
75 WL o T H 77 5 Fh Landrace 112 Dixielee 3% [E America 2 K A Improved variety
Dingxinhong Liaoning, China 113 k15 ] R ‘ 2 K A Ff Improved variety
76 3% Heibengjin 1 E L5 Beijing, China #1775 Fl Landrace H“OZIF‘I"‘” Zhengzhou, China
N I %] 35 L =] .
77 &A% Jinbaoyin  H[EYLPY Jiangxi, China /7 5l Landrace 114 AT Wuchazao ;fi?jégchina PR A Improved variety
= 3 [m]
78 EAL HIERER AR 115 F.4¥Zaohua T 2R TRl Improved variety
Xiangjiushan Shenyang, China Improved variety Liaoning, China
7 /J\.ﬁ[[.&.4 M . SR . 116 JFE15 o [ 2 K A Improved variety
Xiaoxigua-4 Zhengzhi)u, China Improved variety Bianliang 1 Kaifeng, China
80 ALK HOEHTE SR 117 74-5-1 o [ 7 B B Bl Improved variety
Wuchaxigua Xinjiang, China Improved variety Xinjiang, China
81 R/NEAT [ g BB i 18 1% o [ 2 B F Flh Tmproved variety
Zhuxiaoheixiaozi  Xinjiang, China Improved variety Sumi 1 Xinjiang, China
82 KJK Changhui HH L B R 119 /NfF45 o [ 3 5 2K iR Improved variety
Xinjiang, China Improved variety Xiaozi 4 Xinjiang, China
83 AB R Abxi Hh [ i) LR il A 120 F4455 Kaiza5 H[E R S A Improved variety
Henan, China Improved variety Henan, China
84  HiF% Qionglu HE Eif LR il 121 K265 o EYL R 2R A Improved variety
Shanghai, China Improved variety Huadong 26 Jiangsu, China
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2 d 1 IRE TR . AT HEA] (CK, Hoagland " s
B IR A i i 4 (Hoagland ™ s & 77 Wi 8 N
150 mmol - L' NaCD2 b B, AN HE 3 AN E R B
ANEF 1SR, S ia AR, 552 d Bk 1 08 FR AN
NaCl, %2 8 d J5 il € HA8Hr o
1.3 $EFRINE

Hhy b5 AR G S WA AR FE — B 7 R
e B KT o Od 1, AR 22455 4 %)
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PO RS 22 i A b 1 em A1 58 B, 43 730 I 5 R —
TR B s KA A B /IMEL, BT 35058
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IKIPBE 3 U, FHWROK AR f5 » FHAR R 73 #r A (LA-S,
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W& 2 o & T Ik, FH SPAD A3 43 ) 0 5 8
iefmt R A R 3 AN B A, B I AR
N Fr ) SPAD AR, FERAAR I xR & & .

S TRAR I HADE R R, & TR AR A HE =4k
A/ HEE .
14 HIELES S

X H Microsoft Excel 2019 # £F3E 17 54 Ab #H
f8 H Origin 2019 #1722 |4, {8 H SPSS 19.0 #F 47 4H
A3 M R o AT R SR R B BT

2 HR55

2.1 P B EART EL B B9 A 2

150 mmol - L' NaCl &b 2 J5 , 121 7 75 JRAM K} 2%
i 25 4 b5 357 52 BAS [ RE BE A s (B 1D o Horr,
AR o ARG AR R AR S0 HEAE LL S
B, 2 BH ER e X PR RS S A R

KA R TR = AR AN [RI R B2 B4 E o S iRk
ZORH LT R R, T RE R B T4 e G 2k L PRI
PR 6 2ok B2 25 3l . SPAD 55506} BEAH EL 24
JIT 384 50, 2% B 150 mmol - L' NaCl Ab 3 % 75 JIX 41 1
(Pt X ARG (R E X ] B 55 b B ) R IR
Ax.

iy 843 6 5T B ) AR NHEL N 0.132~0.979, 548
790.509; HhF 43 5 & B AHXE A 0.156~0.967,
PIME N 0.611; M AN E 4 0.721~1.103, ¥ {EH N
0.917 ; M2 K [ A X4 1B 4 0.193~0.989, %1 E 4 0.745;
H2 2 T R 16 A KB 0.204~0.985, ¥ {E N 0.646;
SPAD AR N 1.052~1.494, %118 4 1.201. & B
121 /NP JRA BE - 48 45 1) AR A0 R FE AR AE 22 5, DALt
ToiE R H A TR R vPAN 78 I S
22 XM

FHOCHE 4 7 0] DL E S IR AN [R5 A 1) (1) AH SG 2
FEE 5 A 5% 22 001 248 58 MR B DK 3R BH 48 A [] 140 A G P B
S, 1282 A %0, 150 mmol - L' NaCl i~ , 75 /R4
B _E T BRI b _b E f R R  ZER AR
W IEAH IR R R, FHOE R E 7 78 0.828.0.247 5 1)
FMAA A 3o 5 B TR E R KA
TE M 3 AR DG 8 &, A % R 0 il 0.299,
0.238.0.437. XUt B & FEbre (15 BAEETIR
RPN IR , 75 EE O — 22 T .
23 ERSO

1a H 3 a3 43 i T DA B 2% 4 b ) R A 56 52
ey, FHEBR I EAR AR TP, B8 2 H B R 42
B 3 70, A 3 AN 3K 1 DT R Bl
30.685% « 24.245%  19.490% , 2 B o1 ik X ik 3
74.420% , HAFFAEAE I KT 1, R BIAT LI SR >R 6 AN AH
SR BRI bR 4 0 3 /N R [ 3 p Ay HLFE 7
TR FEAR A OE o A5 2 o LR B g0
B EESTREAS 1 E i (i)
WK Ry 1 WEZEAE, LT HEbE g
SR F 3oy AW 58 1T B AR VR
AR B A CAEXHED B, B T 2 ia R v K
ST AR R A A KA B, 5 TIT 3 %5 SPAD I3 At
(HAEXHED R, IR T R 38 R VG JI &) i 1 1 2 38
A CREFHRYE AT 45 B, 1k B far (A8 XD
BRBI2 A48 bR - H b8 o 6 5 & (R (A
0.945) AR K (A A 0.865) 7E Ay it S 1y HA ) i 5
PR FEAR .
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Materials are sorted according to the increasing relative values (from left to right); error bars indicate standard deviations; dashed lines indicate 121

materials means.

1 150 mmol-L* NaCl &2 T 121 4NN Rl 4h E A R e 4niaxt &

Fig. 1 Relative values of all indexes of 121 watermelon materials under 150 mmol- L' NaCl

150 mmol- L' NaCl &332 T H K
W B I FRRIHE X REAERE

=2

Table 2 Correlation matrix of each index of watermelon

seedlings under 150 mmol- L NaCl

EizLan Mo EEOYEE BRI T M ORK R SPAD
Index Jig SFW  Ji®SDW SD RL FIRSA

o B3 1

Jii & SFW

Ho BT 0.828%* 1

Jii 2 SDW

ZEHISD 0.173 0.247%* 1

REKRL 0.177 0.105 0.122 1

KA RSA 0.299%* 0.238%* 0.165 0.437%* 1

SPAD 0.121 0.123 0.160 0.043 0.061 1

T FIRAE 0.01 /KGRI E 2 2 A

Note: ** indicates a significant correlation at the level of 0.01 (bilateral).

=3

3 NERTHVFFHEE  STRR IR K BT A P

Table 3 Eigen value, contribution and loading matrix of 3

principal components

e B %x

ECL7 Principal component

Index

I il il

BRARTH P iy b #4055 B SFW 0.945  0.068  0.134
Loading matrix Hh b 3545 T B SDW 0.935  0.157 0.079

25HSD 0.170  0.174 0.649

K RL 0.004 0.865 0.051

REHFLRSA 0213  0.803 0.072

SPAD 0.010 —0.053 0.846
FF{E{H Eigen value 1.841 1455 1.169
TTEAZE Contribution/% 30.685 24.245 19.490

ZUF BT Cumulative contribution/%

30.685 54.930 74.420
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Table 4 Value of each variety’ s comprehensive indexes [CI(x)], #(x) and D value

G5 4 || g5 4
No. CI(DL €Iy €I pXD p(X2) p(X3) D 0T CID CH) CIGB) pXD p(X2) u(X3) D o

1 0.815 -2.406 2328 0.613 0.228 0915 0.566 58 62 1314 -0.593 0.637 0.675 0.508 0.608 0.603 35
2 1.741 0.672 0.018 0.729 0.703 0.496 0.659 10 63 -1467 0.039 0217 0326 0.605 0.532 0471 92
3 -0356 -0479 -0.781 0.466 0.525 0351 0.455 96 64 -1.870 0.503 1.877 0.276 0.677 0.833 0.553 62
4  -1.054 -0.030 -1.553 0.378 0.595 0.211 0.405 107 65 1290 0.704 -1.334 0.672 0.708 0251 0.573 52
5 -4.070 -0.719 -1.030 0.000 0.488 0.306 0.239 120 66 —2.884 1.324 0.744 0.149 0.804 0.628 0.488 83
6 -1.531 -0.828 0.218 0.318 0.471 0.532 0.424 103 67 -0.081 -0.058 -0.329 0.500 0.590 0433 0512 73
7 -0.792 0.793  0.347 0411 0.722 0.556 0.550 63 68 -0.787 -0.469 0.490 0.412 0.527 0.582 0494 79
8§ -1.428 -2905 -1.968 0.331 0.151 0.136 0.221 121 69 -0.740 -0.256 2311 0.417 0.560 0912 0.593 42
9 -0.615 -1.800 -0.086 0.433 0.321 0.477 0.408 106 70 0.188 -0.299 1.834 0.534 0.553 0.825 0.617 28
10 2.487 1.023 0963 0.822 0.757 0.667 0.760 2 71 -1473 0.569 -0.469 0.326 0.687 0.408 0.465 94
11 -0.765 0.502 0.020 0.414 0.677 0.496 0.521 71 72 1.527 -0.204 0.006 0.702  0.568 0.494 0.604 34
12 0.630 0.793 0355 0.589 0.722 0.557 0.624 23 73 0.016 -1.280 -0.280 0.512 0.401 0.442 0.458 95
13 -0.531 -3.880 1.292 0.444 0.000 0.727 0.373 112 74 1.089 0.610 -0.604 0.647 0.693 0383 0.593 43
14 -1.547 0.885 1.425 0316 0.736 0.751 0.567 57 75 0918 1.498 0.752 0.395 0.831 0.629 0.598 39
15 1.464 0.623  0.511 0.694 0.695 0.585 0.666 9 76 -1.457 -2.024 0.851 0.328 0.287 0.647 0.398 109
16 1.269 0.175 0.842 0.669 0.626 0.646 0.649 14 77 -0.790 0.177 -0.402 0.411 0.626 0420 0.484 85
17 -0.924 -0.323 -2.454 0.394 0.549 0.048 0.354 114 78 -1.024 -0.703 -0.150 0.382 0.491 0.466 0.439 99
18 0.696 1.671 -0.719 0.598  0.857 0362 0.621 26 79 -0.267 1.652 0.471 0477 0.854 0578 0.626 22
19 3.098 -2.126 -0.274 0.899 0271 0443 0575 50 80 0.114 -0.056 0.260 0.525 0.591 0.540 0.550 64
20 -0.367 0.562 1.199 0464 0.686 0.710 0.601 36 81 -0.541 0336 -0.678 0.443 0.651 0370 0.491 81
21 2272 -2.766 -0.750 0.795  0.172 0357 0477 89 82 0.079 0319 0.586 0.520 0.649 0.599 0.583 47
22 0337 -0910 -0.274 0.553  0.459 0.443 0493 80 83 0.101 1.361 -0.580 0.523 0.809 0.388 0.581 49
23 -0.468 0.075 -0.923 0452 0.611 0325 0470 93 84 1.032 -1.574 -0.574 0.640 0.356 0389 0.482 87
24 1.760 0.253 -1.802 0.731  0.638 0.166 0.553 61 85 2269 1932 1.812 0.226 0.898 0.821 0.601 37
25 -1911 -1.270 -0.295 0.271 0.403 0.439 0.358 113 86 -0.633 0985 1.686 0.431 0.751 0.799 0.632 18
26 —0.854 0.748 -0.522 0.403  0.715 0.398 0.503 75 87 1259 0996 0.675 0.668 0.753 0.615 0.682 7
27 3.905 -0.345 -1.435 1.000 0.546 0.232 0.651 13 88 -0.770 1.866 -0.154 0.414 0.887 0.465 0.582 48
28 -0.967 -1.746 0.582 0.389  0.330 0.598 0.425 102 89 0469 0.733 0248 0.569 0.712 0.538 0.608 31
29 1.204 0.521  0.660 0.661  0.680 0.612 0.654 12 90 -0.433 1.903 -1.291 0456 0.893 0259 0.547 67
30 1.274 1.094 -0.723 0.670  0.768 0362 0.621 24 91 1313 0.530 -0.519 0.675 0.681 0.399 0.605 33
31 0.859 -1.214 1.707 0.618 0.412 0802 0.599 38 92 -1314 -0.671 0.029 0.346 0.496 0.498 0.434 100
32 -0.062 -0.678 0.614 0.503 0.495 0.604 0.527 69 93 -1.239 -1.881 -0.615 0.355 0.309 0.381 0.347 115
33 -0.875 1.162 0.861 0401 0.779 0.649 0.589 44 94 -0.164 -0.721 -0.937 0.490 0.488 0323 0.445 98
34 0.629 0.905 -0.057 0.589 0.739 0.482 0.610 29 95 -0.546 0373 -0.735 0.442 0.657 0359 0.490 82
35 1.724  -0.946 2.574 0.727 0453 0.960 0.698 4 96 0303 -1.034 -0.548 0.548 0.439 0393 0472 91
36 -1.261 -0.477 -0.882 0.352 0.526 0.333 0.404 108 97 0.160 0.875 -1.379 0.530 0.734 0.243 0.522 70
37 -0.842 -0.432 -0.401 0.405 0.533 0.420 0.450 97 98 -0.574 0.134 -0.633 0.438 0.620 0378 0.482 86
38 0.099 0265 0.416 0.523  0.640 0.568 0.573 53 99 0.165 1.516 -1.479 0.531 0.833 0224 0.549 65
39 -0.769 0.713 0379 0.414 0.709 0561 0.549 66 | 100 0.217 0.336 -2.717 0.538 0.651 0.000 0.434 101
40 0.254 1.212 -0.301 0.542 0.786 0.438 0.595 41 101 1.019 -0.434 0.892 0.638 0.532 0.655 0.608 30
41 -1.757 -1.437 0.143 029 0377 0.519 0.378 111 102 -0.049 -0.105 -0.881 0.504 0.583 0.333 0485 &4
42 -1.535 -0.078 0900 0.318 0.587 0.656 0.494 78 | 103 2446 0.023 2.080 0.817 0.603 0.870 0.761
43 1.991 -0.305 0.532 0.760 0.552 0.589 0.648 16 |[104 0517 2362 -0.017 0.575 0.964 0.490 0.679 8
44 -0.189 0.227 2372 0487 0.634 0923 0.649 15 105 1.496 1.122 -1.005 0.698 0.773 0311 0.621 25
45 0392 -0.172 -0.323 0.560 0.573 0.434 0.531 68 |/ 106 0.004 -0.356 -2.220 0.511 0.544 0.090 0.412 105
46 1.170  -3.520 -0.633 0.657 0.056 0.378 0.388 110 |[107 -3.094 -0.931 -0.464 0.122 0.455 0.409 0306 118
47  -0.655 -0.959 2.797 0.428 0.451 1.000 0.586 46 | 108 1.920 0.636 -0.154 0.751 0.697 0.465 0.659 11
48  -1.949 -1.086 -0.861 0.266  0.432 0337 0338 116 | 109 0975 0.034 -0.309 0.633 0.605 0437 0572 54
49 0.503 1.326  1.414 0.573  0.804 0.749  0.695 5 110 0.084 0403 -1.144 0.521 0.661 0.285 0505 74
50 -0.836 -1.682 0.268 0.406 0.339 0.541 0.420 104 |/ 111 -0.848 2.595 -0.044 0.404 1.000 0.485 0.619 27
51 1.502  -0.583 1.002 0.699 0.509 0.675 0.631 20 |[[112 0476 0.129 0.039 0.570 0.619 0.500 0.568 56
52 1.917 -0.014 0.233 0.751 0.597 0.535 0.644 17 |[113 -1.075 -0.785 -2.178 0.376  0.478 0.098 0.336 117
53 3.098 0291 -0.473 0.899  0.644 0.407 0.687 6 |[114 2383 -1.389 -0.029 0.809 0.385 0.487 0.586 45
54  -1.552 0.900 -0.065 0.316  0.738 0.481 0.497 77 || 115 0449 0.718 2313 0.567 0.710 0912 0.704 3
55  -1.465 -3.068 -0.622 0.327 0.125 0380 0.275 119 |/ 116 -1.005 -0.655 1.018 0.384 0.498 0.677 0.498 76
56  -1.023 1.226  0.280 0.382 0.789 0.544 0.557 59 ||117 -0.809 1.559 0.708 0.409 0.840 0.621 0.605 32
57  -0.967 0317 0.424 0389 0.648 0570 0.521 72 | 118 1.798 0.228 -0.864 0.736  0.634 0336 0.598 40
58 0.749 0.649 0.529 0.604 0.699 0.589 0.631 19 |[[119 -0.627 2299 -0.935 0.432 0954 0323 0.574 51
59 0514 0.787 -1.433 0.446 0.721 0.233 0.480 88 |/ 120 -0.010 1.014 -0.309 0.509 0.756 0.437 0.571 55
60 0.404 0.862 -0.933 0.561 0.732 0324 0.555 60 | 121 2777 -0.506 -0.489 0.859 0.521 0.404 0.629 21
61  -1.039 0.544 -0.721 0.380 0.683 0362 0.474 90
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