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ABSTRACT

Creating new efficient technologies such as doubled haploids is a fast solution for producing inbred lines. In this study, using
the microspore embryogenesis method, doubled haploid (inbred) pepper lines were produced. The Topcross test was
performed using 32 doubled-haploid lines produced and the topcross parent of California Wonder to examine the general
combining ability of the lines. Hybrids derived from crosses line x tester in 2018- 2019 were planted. In order to evaluate
the general combining ability of the lines, days to germination, days to flowering, days to fruit set, fresh fruit weight, dry
fruit weight, fruit length, fruit width, thickness of fruit diameter, number of seeds, average yield per plant, number of fruits
per plant and plant height were measured and analyzed. Comparison of means by Duncan test showed that top-cross
progeny of DH55, DH64, DH57, DH53, DH217, DH202, and DH90 doubled haploid lines respectively with average of
8.58, 7.22, 7.18, 5.99, 5.93, 5.80 and 5.69 kg per plant had the highest fruit yield, among them the highest amount was
related to the Topcross offset from DH55x California Wonder with an average of 8.58 kg per plant. The heritability of the
evaluated traits was over 70%, among them the number of days to germination and the average fruit yield per plant were the
highest. The above-mentioned lines also had the highest positive and significant general combining ability for the average
yield per plant. Therefore, these 7 lines can be used as superior parent lines in future breeding programs.

Keywords: Heritability, sweet pepper, tester, yield.

* Corresponding author E-mail: m.shariatpanahi@abrii.ac.ir



e Slaads Jald ansble bls slanY egae s pdicaS 5 Dj08 byl g obml i ) SKen 5 Lo g3 agg

Dagnoko ) auiS oo o2l ,8 | Sglaie 0gue Sloguas
.(etal.,?2013

wlgiee Je:se by (o ol slaasl
S5 boolyen waz el 4 plioess a4 e
a2 g oog pobey sl aliulio Lol wigs jlaly
Jlis a4 8l o Solsiay 1 sa fs JUss 21, sob;
dbee banze 5 oley RalS cex b,
Slal lp olisS o sleel LB sla s, 5l (S
@adshle bls (hg) 5l eslitul o slaan s
Enayati Shariatpanahi & Emami Meybodi, ) <ol
» @hoer ssraes W bl a5 2009
oole ALl slocwls 0,5 oo & g0 UL slacwlE
aulgise ladind 5y e ;5 oad 2SS L
0313 ki (b9 sl o 4 1) 093 (S s
Enayati Shariatpanahi et al., ) wws LS ez g
31 (2006; Niazian & Enayati Shariatpanahi, 2020
Skl B i g slats, ale
L UL o2, ails cet) 35500l gy @ Olsisn
5 4V S i o Hgawg,Sae b, 5 eolaul
CES) PisR5 Obey sk 5 (Sley s L
olS 5 iz 4 pbiwws ol ;o 5 (AL S
Enayati Shariatpanahi & Zare ) sge o,Lal 1550
S )5 5l e ol aSsble LS .(Bayati, 2020
oY @ b e oS ale g9 S Sl
Sy wilgoe o Wedoe wdshla Jbs alls
Sy o8] adg 4 mie g 0ad (el slaasli
(Miri, 2020) &s )5

b & 6 x5S s Bkl Dol N, Codse
Sl pally s bl 4 anily (glos xS
AB)l Mol bl yes 4 (Adday, 2017)
@bl wls x5S )90 gy 4 Jyaren
Slio owyp sehies 5 pilly (Semy LSle
5loolaiwl b o jlae ol (g5 12 a5 sl oyl Collas
(b sldg )5 sl wile (S S
5 Jlsls (WS el S b sl 99 sla B
S el Y xps (BE L
Nduwumuremyi et al., 2013; Moradi Dezfouli )
oS Nal Glaal 1 Sege 1 S et al., 2017

-

400

Capsicum annuum L. ole o L (ol auds Jald
S el o9 g 009 Solanaceae oolgils 4 3late
Greenleaf, 1986; Grubben ) cosl o5 9 535
S ek 4 Capsicum .. (& El Tahir, 2004
C. ol 4s% 0 alex 5l 4sS Vo s> Julis
.C. chinense Jacq. .C. frutescens L. annuum L.
C. pubescens Ruiz and Pav. ¢ C. baccatum L.
S ) i (p e Cont 438 dw oS wdly o
3% 4 pme)S g Jume 3blie oled o )
el (Grubben & El Tahir, 2004) ailosls plais]
Peige9)S 2072x=24 6l)ls 5 03 adshus ol
Slidlos F g cunl piFogs olLS Jals abl
& G 85 opbie ol LS gud b 5l
Sl po iS5 wop 0-Fe olis el
3 G55 we WY 4 ST e
(Lemma, 1998) cuul ssalie LB 5L gladles 5
5 & Omebig wile 5900 lagmeling ol Jald
S Ere pries Sl G kS 3550 SIS Slge
4 e o Conl el 5 Sl lge daadenss)lS
Mohammadi ) o4 o0 oLS (pl YL ol o3

(etal., 2018
aibe £l e Slao ol Jald Aol jo
6Bk 0, Slae ioldl dagilos pln 0 Cuaglie
333k plp 50 ogee Suglie) dgr (59, Wb slaosee
L o JalS sl Lo Jass 5 (hae 5o et
Pl as 6,50 Gl 0gh lohg axg (slasts
Jolss wgs as 3l o Mol sleasl
oRIB s S Yk Bl s gyl
sk Slhole lp ) cgee ojles Jhad L Cwlxs
4 S g 03l ogee (5,0 5 SYsb sbocdlas
g dhebe Sbioe (Sl azgi 950 Jlows i
Rl & s 6500 me 3l Gra Cwldx
OBWES Grae @M In) WpS 5 azg 3550
alisedgs ool oslie Lol 09,0 5 @slyz o
) (ol Coo 3 0ge Dloogas ;3 0008 g9
5 b coris (syslaez cax Slel
L gleas ly obx! 4 Capsicum slaaisS sl



a5y VEe v ol oF 5,Las DY 890 o)l 5Ll pole

oo o] Sl cis 5 base culey culo
ol Gl sl Qliabl LB sla g 51 (S il oo
DAPI (4,6- ;I oolawl b (650lSS, i,
o900 ol 4 all e diamidino-2-phenylindole)
5 oolatel b e ygang Ko (550155, 5l &S
159 S0 (903 (3233 al>po & gial 0 9Sng S
sl gdee patie azis Sy oloj g et
OPLyS Slisdos @bt 5 Gl (liie (3155
S Cal Gl e sl gl n el
2l Syenls 5l Saddy gylade bg sslee SIS
oSl )3 39290 (5l gmmg o Al o cnl 1o 1)
wd 95 lanl b g lats S5 bl als e o
Ol S sly sl ren 4 s
5 Sl el 9 45 g Son b oS
dzie wiws glaws 9o glaol L g sl
Ak lhie by sl SE a5 Sl
Ciner & ) wos cdlby wilb Suls
wd, 2 5l aze #o 8l (Tipirdamaz, 2002
L baxie Jsaeas o Jgacdd ¢ odd Cubloy
Y (NaClO) moows o lSemn Jolxo 31 oolanul
Sl b bdsid gadind g 428y Vo Sae 4ty
28,5 Do abBs B L e 9 L Y el jhie
g del> ey aY) Y g S e jo Sl
S90S lame il S (mle o9, @Y
40 aS oy Bs (Gamborg et al., 1968) oolaiul
I R L I e O O
9 &l brze (Jg b oolitul Jld 65 i 5o
1) g9 S w392 00le g3 cnl g Bs Lo lea
g ool o3l sy g Jaze 10 59, VU O 31 L Iogas
W iz 250l odolive iz v g oo S 5
Sasish g b ol aisble oS 5 sl Iyl
5 S regalugls oliiiws 5l osliiul b asshle (lals
wald glyie 4 5l W adglus Jalb oLS
3eslaiul b oadehle lals ol 0l g s
e b3l s ead adshle B (e 25
kS ol Jiie aldS 4 (5508 50 o8l
S Al o sad ady adsbls blo slappY
S5, Ble b plas s 5l oolitul b cauls al> e

Sz (585 by Sl 9 srdieeS S ale
Sl b O3 des G 4l 0 9 65 S 90
5 opills ol b as el (S5 Clas cuS jalls
29 Sde 9 Vb sages iy 5 slls slagn
Vo pogad snlieaSy b glos e asldl
Mirarab et al., 2011; ) 0o 5 oo olulil 5 jasis
S &S epl sl .(Moradi Dezfouli, et al., 2017
Syge Sy el glaasly jo ol (S
5 035 (S Sl il Wb w0 S 1E Ll
4 .(Falconer & Mackay, 1996) sl ndycdlyg
olls 5l g Ol 4 s pdyeslyy (IS sk
556 S a5 09l e el Cmex JS gl
S ool 2 (ogee (5 pddlyg el (5 5]
Ceol IS e bly @ S (Se5 bl
g 4325 yixes (Retes-Manjarrez et al., 2017)
Lodas clio gpdyadly 5 S8y al bl
Jusl cuz Mol Joo e 2k 5l eslal
Retes-) sl Glize Bl 0 Cslhe Slaw
.(Manjarrez et al., 2017

olS olx! Sl cw)y p Bua b ol b
s S S sl 3 slaals Jals assble s
Sl g (eges GpdieaS S D)8 s
9 ogee CodsS Ll Sl dheen Sodlly gl
byls cod glaads Jald o Slee b las e Slaw
S Oyge slllS

B9y 9 Slge
ClS gy 5l eolaiwl b Jald ausble bls sla Y
(Shed microspore culture) oaisol;l sla ygumg Koo
S35 o oRamgly Jokw 9 8L ciS i o
(Wosls (5155 1yg00) Wl Caws 4 oyl pl (55,9LaS
S ¢ o) S35l o)l slaw s e
5 (Seminis &S %) o,l59 « w,le «(Enza zaden
GlS 0 Rijk zwaan S8 E) o s
9 o S5z (65)3laS SileiSSam olKingy
A.Jy (_g‘).: RUCAW) wlo).; Lm:\.‘;u.c olo 99 )‘ o=
a>ye olold wishls Lls 5 adebile LS



e Slaads Jald ansble bls slanY egae s pdicaS 5 Dj08 byl g obml i ) SKen 5 Lo g3 agA

oS 5l ol pg Jaie Lol plals 4 IS
=Y+ NPK 55 LSS (slazan) (5895 adis 5 5Ll
5 2 oo j0 g ol adgl Jolye o V-V
FooVeVe g V=08V 068 5l colainl 2o0gme
A5 plxil (Zarbar ¢S 055 pizmes g NPK
sl 5y gl ys ¥ obal 5 ol cux
Slae g ab kel Glas gylon cunlosly Siails>
G 5ey ok Spilex B g, olasd (ormen (coge
o Shee Slao (rizmen ((Bo0gae U o) (25
Slio plo g (g g S8 5 (Bye (Job alex
Wk 5 pSojlul ogee 9 g b Lai e Su3eled )50
(VE-\D J5.%)
IS5 b olas SLlS 5l LB s iobesT ol
Ll 25 ©5,sleS ($39)9SSsm olimgyy allS o
03] by (Sl amlie 5 uibly i b
Jle s sl eslail b (o O Jliz! mhaw) oSSl
255 SrdeS S GeeS jslate 4 b el SAS
oo SreeS S Joerd 5l adshle bls slacn
ol oolaiwl Ll SOB yge3l 4o
GCA (pi)= Xprog— X..
Ol camonlis GCA Jgo 3 ol o a5
Xprog ol ansle Lls oY 090 S pdueaS S
oY o a by gl hgie (5] sanaslis
ol Gialesl 5o IS uSiles oyl5me X g asiine
L (W) oY egee spiycdlyy oizen
D dlre 23 Jge 8 5l ool
b= ag%z % 100
dogn¥ gages (spigdlyy W 393 Jgeyd 5o
olis 1y s uilyls 08 5 sy ol 0f
...\.Q:éu;o

o g @b
sy bls sbacn¥
cusS gy YU TS eaimsplis Lialejl b
slaepY Lol g wsbla (llS oy lp 4Ygs
ohgy ool SeS 4y ladds Jals asshle Ll
Az S aS dol Cewd w4 adsble bl (Y YY1 iy

SS9 g oads dgpl (fieg,Suw £r) 00,8 il
rsd) Boges JolS' (Sapus) 5 LS5 5l g i
@ pladl (Jol5 job 4 03 @ s Sl ogee )
8 et g Wosee 56550 5 gl caloy
Ve BY ogam Y o 5l ol oYy slp ogae
S oae Vere Lo 85 faemme (0 a5 Al Cullo g 0gune
RVCHAN
i b a8 5 aishla Bls slagaY s
Crond 53S9l o Ble o Fos g e Lo YO
Sy g ol S Cand Sy 5 4050 S
Ul aisble s (slassY CuiS b olojan s
SLedlos 5 ol3T ,& golans o Ll 0590 (slas yud |
Sllee .Wau0,8 culs o California Wonder
e 5 25,5 oo Sl Sl el 1 (5 lae
)b 0l 5 wdshle bl GlagnY jed b S
dived B 050l dume <uinS California Wonder
Syzge ot laazis Gl plsr 5 558 lolS
(@@ a4 el o 5l e ansl
oad a2l (g 0k il plgre 4 adshle Lls sl
o 5l eolaiwl b oo, ails o) 51 8 laSTluw)
California S i s b g (o B> 555 g
(05,5 als camd) (g,0 al 4lee 4 Wonder
el cws Sjse a4 b I Wl eols B
B-1A JS8) a6 )I38 Sy bazes 59, 9 <85
5 e85 ool ol Slads 4y g oyl la 8 .(VC 4 )
b5 (B0 51 Jol ayen JolS LS5 51 g
YV il NN Jol ogee 5 ond azls
California  ;lzdlos 5 o1 o8, L SN o Y
YY L o] ol 5l a5 &S S 5 Wonder
Fiogli gige ol & zie ciible s oo
Cilop 3l G Nl s b cpY (B el
ssd ool 6ySide g (W Jel> (sleoses
9 Susk) g (owe )3 b S Zex Jel>
AL o Jolo jod G B0l (6l S8
il S eSS SileSSen oRangy
30 5N 99 g Gresle Ve slalals o lals
15 Lol slalis ole oy 5l g i L JalS o
aw b (Bolai Sls )b el (5 ez 4> pe



a4 VE o lias) oF 55l (Y 5,58 el Ll psle

slagny  (ogee GphaS s Ul e
I adlas sy FYeVgle s L Jols
Syge Slaw Sl Gl S5p (Y F ol jo g a8 S
Moradi Dezfouli et al., ) aois ol adlas

(2017

Cebll (Y VY wadady gy gl

A w093 SR 5 Syl
28,5 18 oyl g s b (MW 950 asll
IS asdshle Bls slocnY 55, p (shwios olul
odd Jol> jyrwgSn 2oz Gk 5l &S

O ool S b (B plmil (B& €) .adshila ls slan¥ (30,8 a3l (A) .l SOU (o) 40 sogee sy 5.V S50

ogre 2Ll (E) .l Sl (B 5l Jol> 5d s (D) California Wonder \Lidlos 3 sliT olg Asble Bl Y

ool Sl (B 5l el
Figure 1. General combining ability based on top-cross. (A) Emasculation of doubled haploid lines. (B& C)
Performing top-cross between doubled haploid line and California Wonder OP parent. (D) Cultivation of seeds
obtained from the top-cross. (E) Evaluation of fruit obtained from top-cross.
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Table 1. Analysis of variance of some traits in doubled haploid (DH) lines of sweet pepper (using top-cross test).
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n.s, *, **: Non-significantly difference and significantly difference at 5 and 1 percent of probability level, respectively.
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Table 2. Heritability of some traits in doubled haploid (DH) lines of sweet pepper.
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Table 3. Mean compression of some traits in doubled haploid (DH) lines of sweet pepper (using top-cross test).

DH line Days to seed Days to Days to fruit Fruit length Fruit width Pericarp thickness

xCW germination flowering set (mm) (mm) (mm)
201x CW 13.33ab 101.33a-¢ 105.33abc 62.78a 52.26ab 5.62abc
223x CW 14.33a-d 97.67ab 101.67a 59.07abc 57.66a 5.12bcd
11xCW 13.33ab 98.33ab 103.00ab 49.60c 52.94ab 4.79¢d
202x CW 18.00bcd 100abc 104.00ab 58.12abc 51.90ab 5.2la-d
210x CW 19.00d 107.67a-f 111.33 abc 64.23abc 52.92ab 5.08bcd
214x CW 13.67abc 107.33a-f 114.00abc 58.61abc 52.21ab 5.83ab
217 CW 13.67abc 113.67c-f 117.67bc 64.90abc 52.49ab 5.16bcd
218x CW 15.00a-d 104.67a-f 108.67 abc 67.20abc 54.03ab 6.08a
24x CW 13.00ab 103.33a-f 107.67 abc 61.92abc 51.84ab 5.32a-d
33x CW 18.67cd 116.33ef 120.00c 69.06ab 49.13ab 4.66d
4x CW 12.33a 103.33a-f 109.00 abc 61.41abc 51.02ab 5.92ab
42x CW 27.00e 104.00a-f 112.00 abc 57.48bc 53.83ab 5.08bcd
46x CW 14.67a-d 97.67ab 102.33ab 56.15bc 56.06ab 5.47a-d
5x CW 14.33a-d 103.67a-f 107.67 abc 58.83abc 53.68ab 5.88ab
53x CW 13.33ab 102.33a-f 106.00 abc 53.22bc 53.10ab 5.14bcd
54x CW 16.33a-d 105.67a-f 109.67 abc 54.98bc 55.98ab 4.78cd
55x CW 15.00a-d 109.67b-f 113.67 abc 55.98bc 49.74ab 5.54a-d
56x CW 18.67cd 106.67a-f 111.00 abc 56.27bc 47.38b 5.15bcd
57x CW 13.67abc 101.00a-d 106.00 abc 50.83¢c 47.16b 5.03bcd
62x CW 14.67a-d 95.67ab 100.33a 66.07abc 50.66ab 5.88ab
76x CW 14.33a-d 94.00a 103.67ab 75.48a 51.13ab 5.45a-d
81x CW 11.33a 115.33def 120.33¢ 67.53abc 53.10ab 4.70d
85x CW 16.00a-d 116.67f 120.33¢ 57.03bc 53.45ab 4.90cd
90x CW 12.33a 104.00a-f 109.00 abc 69.72ab 53.45ab 5.42a-d
64x CW 13.00ab 100.00abc 106.33 abc 59.20abc 51.90ab 5.45a-d

5 (5l g Dgla ds 10 8 Ltz mhaw (o oS e By S Blas L ole Sk g o 0
In each column, means followed by at least a common letter are not significantly difference at 5% probability level.
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Continued table 3. Mean compression of some traits in doubled haploid (DH) lines of sweet pepper (using top-cross test).

DH line Fresh fruit weight Dry fruit weight Seed Fruit Average yield/plant Plant height
xCW () (2) no. no./plant (Kg/plant) (cm)

201x CW 62.78a 6.15a 96.35a 9.00ab 5.21bed 103.07bc
223x CW 70.81a 6.76a 133.43a 8.00ab 4.66bcd 97.97bc
11x CW 53.76a 5.46a 113.24a 9.67ab 5.45abc 101.33bc
202x CW 58.04a 5.75a 109.50a 10.67ab 5.93abc 96.37¢
210x CW 69.68a 7.59a 68.37a 6.33b 1.81d 118.80abc
214x CW 68.33a 6.32a 101.90a 8.00ab 4.24bcd 116.60abc
217x CW 67.00a 6.15a 139.53a 9.67ab 5.80abc 112.73abe
218x CW 78.24a 7.29a 125.20a 7.00ab 3.78bcd 117.00abc
24x CW 65.05a 6.47a 105.32a 8.33ab 4.55bcd 97.73bc
33x CW 59.52a 7.18a 89.64a 7.67ab 4.45bcd 146.93a
4x CW 70.67a 6.99a 116.67a 8.33ab 5.01bed 106.97bc
42x CW 62.83a 6.15a 87.97a 6.67ab 2.64cd 129.50abc
46x CW 66.86a 6.44a 132.40a 8.00ab 4.27bcd 119.27abe
5x CW 67.53a 6.07a 110.47a 7.67ab 3.93bed 97.13bc
53x CW 60.48a 6.78a 145.50a 10.00ab 5.99abc 113.07abe
54x CW 66.32a 6.42a 124.63a 8.67ab 4.83bcd 122.00abc
55%x CW 65.51a 691a 143.83a 11.33a 8.58a 123.97abe
56x CW 59.82a 5.90a 75.15a 7.67ab 341cd 114.83abc
57x CW 46.29a 4.6%a 70.22a 11.00ab 7.18ab 125.23abe
62x CW 70.08a 6.96a 73.80a 8.67ab 4.86bcd 113.20abc
76x CW 77.45a 7.71a 121.00a 6.67ab 3.02cd 120.40abc
81x CW 70.38a 6.82a 119.73a 8.00ab 4.62bcd 135.60ab
85x CW 61.07a 6.27a 103.04a 9.00ab 4.80bcd 115.93abe
90x CW 75.87a 7.46a 113.95a 9.33ab 5.69abc 122.73abe
64x CW 66.96a 7.12a 137.55a 10.33ab 7.22ab 96.50c

W 5l g Dgli a0 8 Ltz mhaw (o oS e B S Blas b ole oSk g o 0

In each column, means followed by at least a common letter are not significantly difference at 5% probability level.
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Table 4. Estimation of general combining ability (GCA) of some traits of sweet pepper doubled haploid lines.
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A A & %\‘ D«s 9 = .E é e £ g ~
a o = o E
201 x CW -1.83 -3.07 -3.90 -4.96 -0.10 0.31 -2.87 -0.40  -13.99 0.37 0.34 -11.52
223 x CW -0.83 -6.73 -7.56 -1.26 5.29 -0.19 5.16 0.22 23.09 -0.63 -0.21 -16.62
11 xCW -1.83 -6.07 -6.23 -10.73 0.58 -0.52  -11.89  -1.09 2.90 1.04 0.58 -13.26
202 x CW 2.84 -4.40 -5.23 -2.22 -0.46  -0.10 -7.61 -0.80 -0.84 2.04 1.06 -18.22
210 x CW 3.84 3.27 2.10 391 0.56 -0.23 4.03 1.04 -4197 230  -3.07 4.21
214 x CW -1.49 2.93 4.77 -1.72 -0.15 0.53 2.68 -0.23 -8.44 -0.63 -0.64 2.01
217 x CW -1.49 9.27 8.44 4.57 0.13 -0.15 1.35 -0.40 29.19 1.04 0.93 -1.86
218 x CW -0.16 0.27 -0.56 6.87 1.67 0.77 12.59 0.74 14.86 -1.63 -1.09 241
24 x CW -2.16 -1.07 -1.56 1.60 -0.52 0.01 -0.60 -0.08 -5.02 -0.30  -0.33 -16.86
33 xCW 3.51 11.93 10.77 8.74 -3.23 -0.65 -6.13 0.63 -20.70 -0.96  -0.43 32.34
4 xCW -2.83 -1.07 -0.23 1.08 -1.34 0.61 5.02 0.44 6.33 -0.30 0.13 -7.62
42 x CW 11.84 -0.40 2.77 -2.85 1.46 -0.24 -2.82 -0.41 -22.37 -1.96  -2.23 14.91
46 x CW -0.49 -6.73 -6.90 -4.18 3.70 0.16 1.21 -0.10 22.06 -0.63 -0.60 4.68
5xCW -0.83 -0.73 -1.56 -1.50 1.31 0.57 1.88 -0.48 0.13 -0.96  -0.95 -17.46
53 xCW -1.83 -2.07 -3.23 -7.11 0.66 -0.17 -5.17 0.23 35.16 1.37 1.11 -1.52
54 x CW 1.17 1.27 0.44 -5.35 3.62 -0.53 0.68 -0.13 14.29 0.04 -0.05 741
55 xCW -0.16 5.27 4.44 -4.35 -2.62 0.23 -0.14 0.36 33.49 2.70 3.71 9.38
56 x CW 3.51 2.27 1.77 -4.06 -4.98 -0.16 -5.83 -0.65 -35.19 -0.96  -1.47 0.24
57 x CW -1.49 -3.40 -3.23 -9.51 -520  -0.28 -19.36 -1.87 -40.12 2.37 2.31 10.64
62 x CW -0.49 -8.73 -8.90 5.74 -1.70 0.57 443 0.41 -36.54 0.04 -0.01 -1.39
76 x CW -0.83 -10.40 -5.56 15.15 -1.23 0.14 11.79 1.16 10.66 -1.96  -1.86 5.81
81 x CW -3.83 10.93 11.10 7.20 0.74 -0.61 4.73 0.27 9.39 -0.63 -0.26 21.01
85 x CW 0.84 12.27 11.10 -3.30 1.09 -0.41 -4.58 -0.28 -7.30 0.37 -0.08 1.34
90 x CW -2.83 -0.40 -0.23 9.39 1.10 0.11 10.22 0.90 3.61 0.70 0.81 8.14
64 xC.W -2.16 -4.40 -2.90 -1.13 -0.46 0.14 1.32 0.56 27.21 1.70 2.34 -18.09
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