SUPPLEMENTARY MATERIALS

to the article Yu.V. Kruchinina, E.G. Komyshev, M.A. Genaey, V.S. Koval, D.A. Afonnikov, N.P. Goncharov

“Genetic analysis of wheat ear architecture in F, hybrid of tetraploid wheats
Triticum aethiopicum and T. carthlicum and its computer phenotyping”
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Fig. S1. Description of the shape and size of the spike (Komyshev et al., 2024). In the central part of the figure, the brown line
schematically shows the outline of the spike (the central line is horizontal, with the base on the left and the tip on the right). The
green outline shows a model of quadrilaterals that are symmetrical about the spike axis. The characteristics of the spike outline are

provided on the right.
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Common features for the spike contour:

Lenghth, SL
Perimeter, SP
Area, SA
Roundness, SCI
Circularity, SRO
Integrity, SSO
Roughness,SRU
Awns area, SAA
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Table S1. Species-specific traits of the spike in plants of the F, hybrid population
from crossing QT. aethiopicum (k-19301/2) x &T. carthlicum (k-32496)

Seed Tetraaristatum Colored spike Character (type) of awness  Teeth of awn Hairy glume
number  (+yes; - no; (+ black; +f funeral; (AT aeth.; CT. carthl; (+ yes; +f furca;  (+ yes; — no)
al awnless) - normal; g green) al awnless) -no)

+
+
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Baldness

in the trichomes
on the spike glume
(+ yes; - no)
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Table S1 (continued)

Seed Tetraaristatum  Colored spike Character (type) of awness Teeth of awn Hairy glume  Baldness
number  (+yes; - no; (+ black; +f funeral; (AT aeth.; CT. carthl; (+yes; +ffurca; (+yes;—no)  inthe trichomes
al awnless) - normal; g green) al awnless) -no) on the spike glume
(+ yes; — no)
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Table S1 (continued)

Seed Tetraaristatum  Colored spike Character (type) of awness Teeth of awn Hairy glume Baldness
number  (+yes; - no; (+ black; +f funeral; (AT aeth.; CT. carthl; (+yes; +ffurca; (+yes;—no) inthe trichomes
al awnless) - normal; g green) al awnless) -no) on the spike glume
(+yes; — no)
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Table S1 (end)

[eHeTnYeCcKnIn aHanm3 apxXTEKTYPbl KOOCa NWEHNLbl 2026
1 ero KomrbloTepHoe deHoTunuposaHue y F, rubprpos 30.3

Seed Tetraaristatum  Colored spike
number  (+yes; - no; (+ black; +f funeral;
al awnless) - normal; g green)

Character (type) of awness Teeth of awn

(AT aeth.; CT carthl; (+ yes; +f furca;

Baldness

in the trichomes
on the spike glume
(+ yes; — no)
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Table S2. List of morphometric parameters of the spike calculated based on the image (see Fig. S1).
For the characteristics, the ordinal number, designation, name, and units of measurement are given
(in the case of a dimensionless parameter, the unit is indicated as b/r)

No. Feature designation Parameter Unit of measurement

6 BaBuioBckuii xKypHan reHeTuku u cenekuyun / Vavilov Journal of Genetics and Breeding - 2026 - 30+ 3



10.B. KpyunHuHa, E.I. Kombiwes, M.A. TeHaeB [eHeTnyeCcKnn aHann3 apXnTeKTypbl KONOCa NWEHNLbl 2026
B.C. KoBanb, [I.A. AboHHUKoB, H.I. loHUapoB 1 ero KomrbloTepHoe deHoTunuposaHue y F, rubprpos 30.3

Table S3. Means, variances for the distributions of two classes of spikes estimated based on a mixture of two distributions
for features obtained based on image analysis. The number of spikes in classes, their ratio, the value of the ¥? statistic,

and the p-value for checking whether the number of spikes in classes is equal to 3:1 are shown.

The rows for which the ratio is not significantly different from 3:1 are shown in gray.

The data are presented for four projections of the spike

Projection 1
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Table S3 (end)
Projection 3
Trait meanl varl  mean2  va2 numi num2 numratio_1vs2 chisq chisq p
qx1 ................... 102313 ......... 300 ................. 1375 ......... 72 .................. 115 ................ 0531915 .............. 00000 ..........

q_X2741 .................. 1 528 ......... 583 ................. 1557 ......... 76 .................. 1” ................. 068 ...................... 2557 .............. 00000 ..........

. q_x3 .................. 1 9 : 1 .................. 1 72 7 ........... 7 2 ................... 15 3 ........... 6 .................. 131 ................. 003 ...................... 4679 .............. 00000 ..........

q_|_ .................. 1 1362847 ......... 8 80 ................. 1948 ......... 55 .................. 132 ................ 042 ........................ 222 .............. 01364 ..........

q_y1 ..................... 5 3 ...................... 0 8 ........... 60 ..................... 15 ......... 80 .................. 107 ................ 075 ...................... 3291 .............. 00000 ..........

q_y2355 ...................... 0 0 ........... 51 ...................... 121 ................... 186 ................ 001 ....................... 5914 .............. ooooo ..........

q_ym ................... 5 1 ...................... 17 ........... 4 5 ..................... 03 ......... 12 .................. 175 ................ 007 ...................... 3388 .............. 00000 ..........

q_512912656 ......... 946 .............. 1,3848 ......... 71 ................... 116 ................ 0611770 .............. 00000 ..........
qs2 4083 88942 3022 49688 78 100 o722 2913 00000
q_53 ................ 1 4538276 ......... 210 ................. 2 073 ........... 3 .................. 184 ................ 002 ...................... 5402 .............. 00000 ..........
qs 5454 92553 3884 56519 60 27 047 547 00194
5|_ .................... 1 1362847 ......... 880 ................. 1948 ......... 55 .................. 132 ................ 042 ........................ 222 .............. 01364 ..........

5p32882,9754 ....... 2 709 .............. 1’5560 ......... 36 .................. 151 ................. 024 ........................ 304 .............. 00813 ..........

SA ................. 1 ’099543’0553 ....... 3 107 ............ 2 4'2565 ......... 56 .................. 131 ................. 043 ........................ 275 .............. 00971 ..........

5AA7590 ........... 1 36’8936 ....... 2 299 ............ 3 010793 ......... 48 .................. 139 ................ 035 ........................ 009 .............. 07590 ..........

5c|02 ...................... 0 0 ........... 02 ..................... 00 ......... 42 .................. 145 ................ 029 ........................ 053 .............. 04681 ..........

SROOS ...................... 0 0 ........... 01 ...................... 001 ................... 186 ................ 001 ....................... 5914 .............. 00000 ..........

55008 ...................... 0 0 ........... 08 ..................... 00 ......... 27 .................. 160 ................ 0171070 .............. 000” ..........

5RU21 ...................... 0 6 ........... 13 ..................... 00 ........... 8 .................. 179 ................ 004 ...................... 4226 .............. 00000 ..........
........................................................................................................ P rojectlon4
Trait meanl varl  mean2  va2  numl hum2  numratio_Tvs2 chisq chisqp
qx1 ................ 325 .................... 1 263 ......... 135 ................... 564 ......... 41 ................... 146 ................ 028 ........................ 030 .............. 03709 ..........

q_xz ............... 8 002290 ......... 585 ................. 1356 ......... 72 .................. 115 ................ 0631916 .............. 00000 ..........

q_X3 ............... 910 ........................ 0 0 ........... 63 ................... 2381 ................... 186 ................ 001 ....................... 5914 .............. 00000 ..........

q_|_ ............... ”152251 ......... 8 35 ................. 1355 ......... 54 .................. 133 ................ 041174 .............. 01870 ..........

q_y1 .................. 4 4 ........................ 0 9 ........... 53 ..................... 05 ......... 70 .................. 117 ................ 0601630 .............. 00001 ..........

q_yz ................. 51 ......................... 11 ........... 4 0 ..................... 03 ......... 34 .................. 153 ................ 022 ........................ 434 .............. 00373 ..........

qiym ................ 4 3 ........................ 0 6 ........... 39 ..................... 02 ......... 31 ................... 156 ................ 020 ........................ 672 .............. 00095 ..........

q51 ................ 9 59 ................. 1,2044 ......... 336 ................. 3 975 ......... 37 .................. 150 ................ 025 ........................ 248 .............. 01157 ..........

q52 ............. 3 3173,5459 ....... 2 692 .............. 34’140 ......... 57 .................. 130 ................ 044 ........................ 334 .............. 00674 ..........

q_53 ............. 1452 ...................... 7 76 ......... 146 ................. 1414 ........... 2 .................. 185 ................ 001 ....................... 5655 .............. 00000 ..........

q_54604 ............... 13,8886 ....... 3 356 .............. 4 ’1963 ......... 37 .................. 150 ................ 025 ........................ 248 .............. 01157 ..........

5|_ ................. 1”52251 ......... 8 35 ................. 1355 ......... 54 .................. 133 ................ 041174 .............. 01870 ..........

. SP ................. 3 03 7 ................. 1 ,9 6 8 5 ....... 2 39 4 .............. 1’1340 ......... 75 .................. 1 1 2 ................ 067 ...................... 2388 .............. 00000 ..........

. SA ................. 9 53 8 TR 4 9 ,1 1 84 ....... 7 04 3 ............ 17’3442 ......... 47 .................. 140 ................ 034 ........................ 0 02 .............. 08828 ..........

SAA .............. 5 78 4 ............. 1 2 7,5 3 40 ....... 133 5 ............ ”'256 2 ......... 51 ................... 136 ................ 038 ........................ 0 66 .............. 04 1 74 ..........

5C| .................... 0 2 ........................ 0 0 ........... 01 ...................... 00 ......... 83 .................... 99 ................ 089 ...................... 5035 .............. 00000 ..........

SRO .................. 0 1 ......................... o 0 ........... 01 ...................... 00 ......... 29 .................. 153 ................ 013 ........................ 860 .............. 00034 ..........

SSO ................... 0 8 ........................ 0 0 ........... 09 ..................... 00 ......... 81 ................... 106 ................ 076 ...................... 3489 .............. 00000 ..........

SRU ................... 16 ........................ 0 2 ........... 12 ..................... 00 ......... 15 .................. 172 ................ 009 ...................... 2821 .............. 00000 ..........

8 BaBuioBckuii xKypHan reHeTuku u cenekuyun / Vavilov Journal of Genetics and Breeding - 2026 - 30+ 3



