Genetic interactions among flowering loci influence phenology, vigour, and yield in
chickpea
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Supplemental Table 1.

Primer sequences (5’ - 3’) for Kompetetive Allele Specific Polymorphism (KASP™) markers to
characterise alleles at phenology loci CaELF3a, CaLG3a and CaLG3b. Primer sequences for
CaELF3a were sourced directly from Ridge et al. (2017) and target the deletion verified as
conferring loss of function. Sequences for CaLG3a were sourced from Nguyen et al. (2022).
CalG3b was characterised using four markers spanning a broad genetic interval.

Marker name Locus Allele-specific primer Allele-specific primer Common primer
1 2

CaELF3a CaELF3a GAAGGTGACCAAGTTC  GAAGGTCGGAGTCAAC  CCTCCTTTCTCC
ATGCTGATGAAGAGAG GGATTGGATGAAGAGAG GTATCACCAACAT
GGAAAGATGATGAG GGAAAGATGATGAT

Ca3_34805805 CalLG3a GAAGGTGACCAAGTTC  GAAGGTCGGAGTCAAC  TCTAAAAGTAGTT
ATGCTTATTTTTACTTATT  GGATTATTTTTACTTATTIT  TTAAGTACAATCT
TGTTTTGGTATCATCTAC  GTTTTGGTATCATCTAG TCTA

Ca3_LG3b1 CalLG3b GAAGGTGACCAAGTTC  GAAGGTCGGAGTCAAC  CCCTCTATATCTT
ATGCTTTTAGAAGGACT  GGATTTAGAAGGACTTAA TTCATGAGATCCT
TAAGCATTACCTCAT GCATTACCTCAC TCTA

Ca3_LG3b2 CalG3b GAAGGTGACCAAGTTC  GAAGGTCGGAGTCAAC  CACGAGCAAAA
ATGCTCAAATAAGTAAA  GGATTGCAAATAAGTAAA CTCATTGTTTAAA
CAACAAGCATCTGCC CAACAAGCATCTGCT CCGTT

Ca3_LG3b3 CalLG3b GAAGGTGACCAAGTTC  GAAGGTCGGAGTCAAC  CTTGATTACAGAT
ATGCTATAATAGTTCCCA GGATTATAGTTCCCATTA  AAAGATAAAGGG
TTAATACTGAAACTGTAA  ATACTGAAACTGTAATG CACAA
TA

Ca3_LG3b4 CalLG3b GAAGGTGACCAAGTTC  GAAGGTCGGAGTCAAC  GAAGTTTGACTGA
ATGCTGAAGAAAAGCA  GGATTGAAGAAAAGCAG AGGCAATAGACC
GTTTTTCAAAGCTGGT TTTTTCAAAGCTGGA ATAT




Supplemental Table 3.

Mean, Standard deviation (SD), Minimum (Min), Maximum (Max), Range (Ran) and Median (Med) values for 10 phenological traits in parental lines
and Near-Isogenic Lines grown under long-day (LD) and short-day (SD) conditions.Traits include days from emergence to floral initiation (DFI), floral
development (DFD), and pod development (DPD); corresponding node-based traits (NFI, NFD,

(DFDELAY, DPDELAY, NFG

AP, NPGAP).

NPD); and developmental intervals between stages

DFD DPD NFI NFD NPD DFDELAY DPDELAY NFGAP NPGAP
Material __ Cond| Mean  SD  Min Max Ran Med | Mean SD Min Max Ran Med | Mean SD  Min Max Ran Med| Mean SD Min Max Ran Med | Mean SD Min Max Ran Med [ Mean SD Min Max Ran Med | Mean SD  Min Max Ran Med | Mean SD Min Max Ran Med | Mean SD Min Max Ran Med | Mean SD Min Max Ran Med
CalG3a1G1 D | 3462 092 33 36 3 35 | 3462 092 33 3 3 3 | 4038 052 40 41 1 40 | 1862 074 18 20 2 185) 1862 074 18 20 2 185| 1862 074 18 20 2 185| 0 0 0 o0 o0 o0 |57 08 4 7 3 6 0 0o 0 o o o 0 o o o0 o0 o
CalG3a1G1 sp | 7175 824 59 82 23 725| 7938 441 69 83 14 80 [ 8662 378 79 o1 12 8 | 365 378 31 41 10 365| 4138 288 35 44 9 415| 4162 226 37 44 7 415| 762 812 0 21 21 5 | 725 158 6 10 4 65| 48 525 0 13 13 3 |02 071 0 2 2 0
CalG3a16G2 D | 3488 217 32 39 7 34 | 3488 217 32 39 7 34 |4062 233 37 44 7 40 | 1812 08 17 19 2 18 | 1812 083 17 19 2 18 | 1812 083 17 19 2 18 0 0 0o o o o0 fs7m 07m 5 7 2 6 0 0 0 o o o 0 o 0o 0o 0o o0
CalG3a162 sp | 7362 414 68 8 12 74 | 7688 420 68 8 13 78 | 8388 309 77 8 9 8 | 355 355 32 42 10 345| 3888 318 35 43 8 385)| 3025 292 35 43 8 39 | 325 205 0 5 5 4 7 17 5 10 5 6|33 272 o 7 7 4|03 052 0 1 1 0
CalG3alR1 D | 3238 207 30 3 6 325|3238 207 30 36 6 325|312 264 35 42 7 38| 16 169 14 18 4 16| 16 169 14 18 4 16| 16 169 14 18 4 16 0 0 0 0o 0o o0 [s7 104 4 7 3 6 0 0o 0 0o o o 0 o 0o 0o 0o o0
CalG3a1R1 sD | 6933 1456 51 8 32 70 | 81 1238 66 98 32 81 | 8 917 76 97 21 8 |3333 862 23 42 19 335|3933 841 30 50 20 38 | 382 683 32 47 15 35 | 1167 635 2 20 18 125| 84 261 6 12 6 8 6 329 1 11 10 6 1 10 2 2 1
CalG3a1R2 LD | 3225 205 20 35 6 32 | 3225 206 29 35 6 32 |38 23 36 42 6 385|1638 106 14 17 3 17 | 1638 106 14 17 3 17 | 1638 106 14 17 3 17 0 o o o o o |ee2 074 6 8 2 65| 0 0o 0o 0o o o 0 o 0o o 0o o0
CalG3a1R2 sp | 6775 684 57 76 19 695| 73 855 59 80 21 77.5| 8075 669 69 88 19 83 | 3575 492 30 43 13 35 | 3862 424 32 43 11 385) 3888 436 32 44 12 35| 525 518 0 14 14 5 | 775 32 4 13 9 7 | 288 405 0 12 12 2 | 025 046 0 1 1 0
CalG3a2 G LD [ 3588 217 33 40 7 355)| 3588 217 33 40 7 355| 41 151 39 43 4 405[ 1775 071 16 18 2 18 | 1775 071 16 18 2 18 | 1775 071 16 18 2 18 o 0 0 o0 o0 o0 [512 09 3 6 3 5 0 o 0 o o o 0 o o o0 o0 o0
CalG3a2 G sD | 4812 488 43 59 16 475| 515 689 43 59 16 52 | 6038 597 54 68 14 605| 2325 104 22 25 3 23 | 2438 226 22 27 5 235|2462 213 22 27 5 24| 33 469 0 10 10 0 |88 28 6 14 8 9 | 112 164 0 4 4 0 |02 046 0 1 1 0
CalG3a2R D | 3275 225 30 37 7 325|3275 225 30 37 7 325|385 214 3 42 6 38| 17 o076 16 18 2 17| 17 o076 16 18 2 17| 17 076 16 18 2 17 4 0 0 0o o o |57 08 5 7 2 55 0 0 0 0o o o 0 o 0o 0o 0o o0
CaLG3a2 R _sp 48 302 44 52 8 475] 54 545 44 58 14 57 | 6125 333 55 64 9 625] 225 076 22 24 2 22 | 2488 203 22 28 6 25 | 2512 173 22 28 6 25 6 421 0 11 11 65| 725 243 5 11 6 65| 238 207 0 6 6 _25] 025 071 0 2 2 0
CalG3a3 G1 LD | 3338 151 36 40 4 39 | 3838 151 36 40 4 39 | 44 141 42 45 3 45 | 2088 064 20 22 2 21 | 2088 064 20 22 2 21 | 2088 064 20 22 2 21 0 0 0o 0o o0 o0 [se2 082 5 6 1 6 0 0o 0 0o o o o o 0o 0o 0o o0
CalG3a3 G1 sD | 6338 818 57 77 20 60 | 6638 776 59 80 21 645| 7275 759 66 8 20 6953262 316 30 3 9 31 |3325 328 31 39 8 32 |3412 304 31 39 8 35| 3 346 o0 7 7 15|63 169 3 8 5 7 |oe 092 o0 2 2 o0 |08 13 0 3 3 0
CalG3a36G2 LD | 38 151 3 40 4 385| 38 151 36 40 4 35| 4412 136 42 45 3 45 | 2025 089 19 22 3 20 | 2025 08 19 22 3 20 | 2025 08 19 22 3 20 0 0 0o o o o062 09 5 8 3 6 0 0o 0 0o o o 0 o o 0o 0o o0
CaLG3a3 G2 sD | 665 108 54 82 28 655| 6975 822 60 8 22 66 | 77275 58 72 88 16 75 | 3225 42 24 37 13 335| 3438 169 32 37 5 345|3438 169 32 37 5 345| 325 443 0 12 12 1 8 325 3 12 9 95212 344 0 10 10 05| 0 o o o o o0
CalG3a3R1 D | 3743 571 32 47 15 35 | 3743 571 32 47 15 35 | 4514 763 38 56 18 40 | 1957 151 17 21 4 19 | 1957 151 17 21 4 19 | 1986 195 17 23 6 19 0 0 0o o o ofl7m 258 5 1 & 6 0 0 0o o o o0 02 0% 0 2 2 0
CaLG3a3R1 sD | 7038 545 62 77 15 705| 7188 603 62 80 18 725| 7988 508 71 8 15 805|312 19 33 3 6 36 | 3738 233 33 40 7 37 | 3788 223 3 40 6 38| 15 14 o0 3 3 15| 8 183 5 11 6 85| 125 128 0 3 3 1| 05 107 0 3 3 0
CalG3a3R2 LD [ 3488 242 32 39 7 345|3488 242 32 39 7 345| 4225 403 38 50 12 425| 1825 089 17 19 2 185)| 1825 089 17 19 2 185)| 1838 106 17 20 3 185| 0 0 o o o o078 192 5 1 & 7 0 0 0o o o o0 o012 0 0 1 1 0
CalG3a3R2 sp | 7133 641 63 8 17 72 | 7333 641 63 8 17 745|8033 493 72 8 13 8 | 365 164 34 38 4 37 | 3717 248 34 40 6 37 | 3733 25 34 40 6 375 2 335 0 8 8 0 7 179 4 9 5 75) 067 103 0 2 2 (] 017 041 0 1 1 0
CalG3a4 G1 LD | 3425 205 31 38 7 345| 3425 205 031 38 7 345| 3938 192 36 42 6 40 | 1562 052 15 16 1 16 | 1562 052 15 16 1 16 | 1562 052 15 16 1 16 o 0 0 0 0 o0 [s12 o0s4 4 6 2 5 0 o 0 0o o o o o 0o 0o 0o o
CalG3aa G1 s | 395 227 38 43 5 38 | 395 227 38 43 5 38 | 4888 606 44 59 15 46 | 1938 092 18 21 3 19 | 1938 092 18 21 3 19 | 1975 158 18 23 5 19 0 0 0o o o o0 [e3 38 6 16 10 8 0 o o o o o0 o3 07 0 2 2 0
CalG3a4 G2 LD [ 3388 113 32 35 3 34 | 3388 113 32 35 3 34 3938 092 38 41 3 39 | 1662 052 16 17 1 17 | 1662 052 16 17 1 17 | 1662 052 16 17 1 17 0 0 0o o o o =55 07 4 & 2 6 0 0o 0 o o o 0 o o 0o 0o o0
CalG3a4 G2 sp | 3912 155 37 41 4 40 | 3912 155 37 41 4 40 | 4612 253 42 49 7 46 | 2038 074 20 22 2 20 | 2038 074 20 22 2 20 |2038 074 20 2 2 20 0 o o o o o 7 14 5 9 4 7 0 o o o o o0 0 o o o o o0
CalG3adR1 LD [ 3288 242 31 37 6 315|3288 242 31 37 6 315[3762 288 35 42 7 36 | 145 05 14 15 1 145)| 145 053 14 15 1 145| 145 053 14 15 1 15[ 0 0 0o o o o0 |ars 071 4 & 2 s 0 0o 0 o o o 0 o 0o 0o 0 o0
CalG3aa R1 sD | 3538 441 31 45 14 34 | 3538 441 31 45 14 34 | 4275 547 39 55 16 41 | 1675 175 16 21 5 16 | 1675 175 16 21 5 16 | 1675 175 16 21 5 16 0 o o o o o |73 14 6 10 4 75| o o o o o o0 0 o o o o o0
CalG3adR2 D | 3157 181 20 34 5 31 | 3157 18 29 34 5 31 | 3643 207 33 39 6 36| 15 058 14 16 2 15| 15 058 14 16 2 15| 15 058 14 16 2 15 0 0 o o o o |48 o038 4 5 1 5 0 0o 0 0o o o 0 o 0o 0o 0o o0
CalG3a4R2 sp | 3512 27 30 38 8 36 | 3512 27 30 38 8 36 | 4225 369 36 48 12 425)| 1662 119 15 19 4 165) 1662 119 15 19 4 165] 1662 119 15 19 4 165] 0 0 0 o o o l712 18 5 10 5 65| o 0 0o o 0o o 0 0 0 0o o o
CalG3b1G LD | 345 37 30 3 9 345| 345 a7 30 39 9 345| 4025 411 35 45 10 405| 1475 05 14 15 1 15 | 1475 05 14 15 1 15 | 1475 05 14 15 1 15 o 0 0 0o o0 o0 [5s7 05 5 6 1 6 0 o 0o o o o 0 o 0o o o o
CalG3b1G sD | 39 535 34 45 11 385| 4375 1396 34 64 30 385| 545 1593 41 72 31 625|1675 05 15 16 1 16 | 185 5 16 26 10 16 | 1975 479 16 26 10 185| 475 95 0 19 19 0 |1075 754 6 22 16 75| 275 55 0 11 11 o0 |12 25 0 5 5 0
CalG3b1R D | 325 173 30 34 4 33| 35 173 30 34 4 33|32 171 36 40 4 385|155 1 14 16 2 16| 155 1 14 1 2 16| 155 1 14 16 2 16 0 0 0 o o o0 |57 126 4 7 3 6 0 0o 0 o o o 0 o o 0o 0o o0
CalG3b1R sp | 52 437 48 s8 10 51 | 605 436 58 67 o s85| 67 204 64 71 7 665|275 236 21 26 5 20 | %65 173 25 20 4 2 | 265 173 25 20 4 2 | 85 208 6 11 5 85| 65 191 4 8 4 7 | 375 096 3 5 2 35| o0 0 0 o o o
CalG3b2G LD [ 3625 05 36 37 1 36 | 325 05 3 3/ 1 36 | 43 082 42 44 2 43 | 185 129 17 20 3 185| 185 129 17 20 3 185| 185 129 17 20 3 185| 0O o 0o o o o6 0% 6 8 2 65| 0 0o 0 0 0o 0 0 o 0o 0o 0 o0
CalG3b2G s [ 6825 81 59 76 17 69 | 6925 67 63 76 13 69 | 795 42 75 8 9 795| 32 258 20 35 6 32 |3275 171 31 35 4 325|375 171 31 35 4 35| 1 2 0o 4 4 o |12 202 8 13 5 110|075 15 0o 3 3 o0 0 o o 0o o o0
CalG3b2R D 3925 15 37 40 3 40 | 3925 15 37 40 3 40 | 4625 15 44 47 3 47 | 2075 05 20 21 1 21|27 05 20 21 1 21|27 05 20 21 1 21 0 o o 0o 0o o 7 o 7 7 0o 7 0 0o 0 0o 0o o 0 o 0o o 0o o0
CalG3b2R sp | 7075 479 67 77 10 695)| 7125 568 67 79 12 695|825 472 78 89 11 81 | 3325 220 31 3 5 33 3375 31 31 38 7 33| 365 404 31 40 9 375| 05 10 2 2 0 1 383 6 14 8 12| 05 1 o 2 2 o |27 200 0o 5 5 3
CalG3b5 G1 LD [ 3562 262 33 41 8 35 | 3562 262 33 41 8 35 | 4075 219 38 45 7 40 | 1575 071 15 17 2 16 | 15675 071 15 17 2 16 | 1575 071 15 17 2 16 o 0 0 o o0 o0 [512 o084 4 6 2 5 0 o 0 o o o 0 o o o0 0o o
CaLG3b5 G1 sD | 4988 419 44 57 13 505| 5312 688 44 60 16 55 | 6175 81 52 77 25 615| 2212 155 19 24 5 225| 2325 243 19 26 7 24 | 2375 26 19 27 8 245| 32 403 o0 9 9 1 [ee 37 5 17 12 8 | 112 13 0 3 3 05| 05 05 0 1 1 05
CalG3b5 G2 LD | 3462 245 31 38 7 35 | 362 245 31 38 7 35 | 405 25 36 45 9 405|1538 052 15 16 1 15 | 1538 052 15 16 1 15 | 1538 052 15 16 1 15 4 0 0o 0o o o |>58 09 5 7 2 55 0 0o 0 0o 0o o o o o 0o 0o o0
CalG3bs G2 sD | 425 833 34 57 23 3905|4288 911 34 60 26 395| 5638 1001 44 66 22 605| 1875 306 15 23 8 18 | 19 35 15 25 10 18 | 2162 504 15 20 14 23|03 106 o 3 3 0| 185 63 6 28 17 12|02 071 0 2 2 0 |262 342 0 9 9 1
CalG3bSR1 LD | 3612 223 33 40 7 36 | 312 223 33 40 7 36 | 4312 467 39 54 15 42 | 1762 052 17 18 1 18 | 1762 052 17 18 1 18 | 1775 046 17 18 1 18 4 o 0o 0o 0o o 7 203 5 14 9 6 0 0o 0o o o o0 o2 03 0 1 1 0
CalG3bs R1 sD | 665 842 50 79 29 68 | €8 906 S0 8 31 68 | 765 782 60 8 27 78 | 285 239 24 32 8 285|225 25 24 33 9 30 |2025 25 24 33 9 30| 15 233 o 6 6 0|85 28 6 14 8 8|07 116 0 3 3 0 0 o o o 0o o0
CalGabSR2 LD | 3488 203 32 37 5 35 | 3488 203 32 37 5 3 | 42 355 39 50 11 415| 1625 046 16 17 1 16 | 1625 046 16 17 1 16 | 1625 046 16 17 1 16 0 0 0o 0o 0o 0712 a5 5 17 122 6 0 0o 0o 0o o o 0 o 0o o o o0
CalG3b5R2 sp | 5425 1202 37 72 35 515)| 645 1182 44 79 35 665| 7812 1238 50 o1 32 82 | 2362 453 16 32 16 24 | 2738 484 21 35 14 26 | 3012 574 23 38 15 2095|1025 1312 o0 31 31 45| 1362 555 7 24 17 12 | 375 48 0 13 13 2 | 275 311 0 9 9 25
CalG3b6 G1 LD [ 3412 136 32 36 4 2345|3412 136 32 36 4 345| 405 22 38 44 6 405| 1662 052 16 17 1 17 | 1662 052 16 17 1 17 | 1662 052 16 17 1 17 0 0 0 o0 o0 o0 |63 106 5 8 3 6 0 o 0 o o0 o 0 o o 0 o0 o0
CaLGab6 G1 sp | 7788 419 75 88 13 765 8188 264 80 88 8 81 | 8912 344 8 97 11 85| 3812 304 35 44 9 37 | 41 214 3B 44 6 41 | 4112 236 38 45 7 41 4 177 o 6 6 4|72 128 & 9 3 7 |288 203 0 6 6 25012 03 0 1 1 0
CalG3b6 G2 LD | 3225 104 31 34 3 32 | 3225 104 31 34 3 32| 385 151 36 41 5 38| 165 076 15 17 2 17 | 165 076 15 17 2 17 | 165 076 15 17 2 17 4 0 0o 0o o o |62 08 5 7 2 65| 0 0o 0 0o 0o o 0 o 0o 0o 0o o0
CalG3b6 G2 sD | 7488 919 56 9 34 76 | s 812 62 91 20 81 8812 514 79 97 18 88 | 36 595 28 44 21 365|308 53 28 46 18 41 | 4062 431 31 46 15 41| s512 1% 1 8 7 5 |812 391 5 17 12 65|38 13 2 6 4 35|07 116 0 3 3 0
CalG3b6R1 LD | 355 141 34 38 4 35 | 355 141 34 38 4 35 | 42 151 40 44 4 45| 18 076 17 19 2 18| 18 076 17 19 2 18| 18 076 17 19 2 18 0 0 0o o o ofles o0 6 8 2 6 0 0o 0 0o o o 0 o 0o 0o 0o o0
CalG3b6R1 sp | 784 305 75 8 7 78 | s 202 75 8 7 81| 874 365 8 92 9 8 | 406 152 39 43 4 40 | 42 1 @ 3 2 a2 a2 1 @ 48 2 4|16 200 0o 5 5 1|74 27 3 10 7 8|14 13 0 3 3 2 0 o o o o o0
CalG3b6 R2 LD | 3575 149 34 39 5 355| 3575 149 34 39 5 355|412 083 40 42 2 41 | 1862 13 17 21 4 19 | 1862 13 17 21 4 19 | 1862 13 17 21 4 19 0 0 0o o o o0 |53 106 3 6 3 6 0 0o 0 0o 0o o 0 o o o 0o o0
CalG3b6 R2 sp | 7612 546 67 82 15 775)| 7888 473 69 84 15 81 | 855 378 78 o1 13 865)| 3838 2 35 41 6 385)| 4025 212 37 43 6 40 | 4062 177 38 43 5 405| 275 266 0 8 8 2 | 662 13 5 9 4 6 | 188 164 0 4 4 15) 038 052 0 1 1 0
CalG3b761 LD [ 36 298 33 41 8 35 | 36 298 33 41 8 35 | 415 278 39 46 7 405| 1662 052 16 17 1 17 | 1662 052 16 17 1 17 | 1662 052 16 17 1 17 0 o 0o o o o555 083 5 6 1 55[ 0 0 0 o0 o0 0 0 o 0o 0 0 o0
CalG3b7.61 sD | 4662 297 43 51 8 465| 4662 297 43 51 8 465| 5538 213 52 59 7 55| 2238 052 22 23 1 22 | 22388 o052 22 23 1 22 | 2262 052 22 23 1 23 0 o o o o o |s&m 2 5 122 7 85| 0 o o o o ooz o046 0 1 1 0
CalG3b7.62 LD [ 3512 181 33 38 5 35 | 312 181 33 38 5 35 | 4075 167 39 43 4 41 | 1688 035 16 17 1 17 | 1688 035 16 17 1 17 | 1688 035 16 17 1 17 0 0 0 0o o o0 [se2 082 5 6 1 6 0 0o 0 0o o o 0 o 0o o 0o o0
CalG3b7.62 sD | 4338 13 42 46 4 43 | 4338 13 42 46 4 43 | 515 193 S50 55 5 51| 28 076 2 24 2 23| 23 076 2 24 2 23| 23 07 2 24 2 23 0 0 0o o o o812 0w 7 10 3 8 0 o o 0o 0o o0 0 o o 0o 0o o0
CalG3b7R1 LD [ 3762 092 36 39 3 38 | 3762 092 36 39 3 38 | 4288 136 41 44 3435|1812 035 18 19 1 18 | 1812 035 18 19 1 18 | 1812 035 18 19 1 18 0 0 0o 0o 0o o0 [s2 071 4 6 2 s 0 0o 0 0o o o 0 o 0o o 0o o0
CaLG3b7.R1 sD | 4562 233 44 49 5 44 | 4562 233 44 49 5 44 | 5462 25 52 58 6 54 | 2362 119 22 26 4 235| 2362 119 22 26 4 235| 2375 116 22 26 4 24 0 o o o o o0 9 214 7 14 7 85| o o o o o o0 o2 0% 0o 1 1 0
CalG3b7R2 D [ 3788 155 36 40 4 37 | 3788 155 3 40 4 37 | 4338 226 41 47 6 435|1725 071 16 18 2 17 | 1725 071 16 18 2 17 | 1725 071 16 18 2 17 0 0 0o o o o555 141 4 8 4 5 0 0o 0 o o o 0 o o 0o 0o o0
CalG3b7R2 sp | 495 578 43 57 14 50 | 4975 618 43 50 16 50 | s8 571 51 67 16 68 | 245 151 23 27 4 245)| 2462 16 23 27 4 245| 255 177 23 28 5 255| 025 o071 o 2 2 o | 82 13 6 100 4 8 |o0i> 03 o 1 1 o |oss 099 o 3 3 1
Genesis836 LD | 3386 302 30 40 10 33 | 3386 302 30 40 10 33 | 4014 353 35 47 12 40 | 1529 049 15 16 1 15 | 1529 049 15 16 1 15 | 1529 049 15 16 1 15 0 o 0o 0o o o0 [e62 o0 5 7 2 6 0 0 0 o0 o0 0 0 o 0o 0 0 o0
Genesiss36 sD | 4175 616 35 51 16 41 | 5862 719 47 66 19 615| 6812 831 56 76 20 6951838 22 16 22 6 18 | 2462 262 20 27 7 26| 25 25 21 27 6 26 |1688 53 12 26 14 155| 95 278 6 138 7 85| 625 2381 3 9 6 6 |03 052 0 1 1 0
Rupali |38 146 34 38 4 37 |38 146 34 38 4 37 | 4220 16 39 44 5 43 | 158 09 15 17 2 16 | 158 09 15 17 2 16 | 158 09 15 17 2 16 0 0 0 0o 0o o0 [543 079 5 7 2 s 0 0o 0 0o o o 0 o 0o 0o 0o o0
Rupali so | 5714 o044 48 76 28 55 | 62 841 48 76 28 61 | 6985 515 66 81 15 69 | 26 408 23 34 11 24 | 2720 364 23 34 11 27 | 2857 315 24 34 10 28| 486 53 0o 14 14 5 | 786 478 4 18 14 7 | 129 15 o 4 a4 1 | 120 2% 0 7 7 0




Supplemental Table 4.

Summary of CalG3a, CalG3b, and ELF3a effect on ten phenological traits in chickpea lines
grown under long-day (LD) and short-day (SD) photoperiods. For each trait and condition, all
possible contrasts were calculated as (Genesis836 allele value -Rupali allele value) across NIL
pairs differing for each locus. The table reports the mean difference between contrasts,
standard deviation (SD), standard error (SE), and the number of contrasts (Count) peformed for
each locus.

Locus CalG3a CalG3b ELF3a
Trait Condition|Mean Diff SD SE Count|Mean Diff 5D SE  Count|Mean Diff SD SE Count
DFI LD 2.18 093 026 13 -1.50 1.57 042 14 0.45 196 0.26 57
SD 0.71 487 1.35 13 -6.15 747 2.00 14 25.69 8.70 1.15 57/
DFD LD 2.18 093 026 13 -1.50 1.57 0.42 14 0.45 1.96 0.26 57
SD 0.01 451 1.25 13 -6.89 9.36 2.50 14 27.09 1164 1.54 5
LD 1.64 1.30 0.36 13 -1.80 1.36 0.36 14 1.17 229 030 57
DFD sD 0.55 477 1.32 13 -6.50 885 237 14 2569 1195 1.58 57
DFDELAY LD 0.00 0.00 0.00 13 0.00 0.00 0.00 14 0.00 0.00 0.00 57
sD 0.71 296 0.82 13 -0.75 3.75 1.00 14 1.40 509 067 57
DPDELAY LD -0.54 095 0.26 13 -0.30 0893 0.25 14 0.72 0.81 0.11 57
sD 0.02 1.29 0.36 13 0.39 233 0862 14 -1.11 248 0.33 57
NFI LD 1.66 0.71 0.20 13 -1.38 067 0.18 14 1.90 0.87 0.12 57
SD 0.29 3.12 0.87 13 -3.28 2.82 0.75 14 14.28 4.02 0.53 57/
LD 1.66 0.71 0.20 13 -1.38 067 0.18 14 1.80 0.87 0.12 57
NFD sD 0.23 292 0.81 13 -3.30 347 093 14 15.71 5.17 0.89 S
NPD LD 1.60 074 021 13 -1.39 069 0.18 14 1.92 091 012 57
sD 0.55 3.00 0.83 13 -3.39 3.03 081 14 15.40 499 0.66 57
NFGAP LD 0.00 0.00 0.00 13 0.00 0.00 0.00 14 0.00 0.00 0.00 57
sD -0.06 1.20 0.33 13 -0.02 162 043 14 1.44 246 0.33 57
NPGAP LD -0.086 0.11 0.03 13 -0.02 0.05 0.01 14 0.02 0.08 0.01 57
sD -0.01 043 0.2 13 -0.09 134 0.36 14 -0.12 1.11 0.15 57

Contrast: LG3a™ -1G3a"" LG3p B —1G3p ™" ELF3a"" - elf3a
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Supplemental Figure 1. Temperature variation (in °C, measured every 10 minutes) experienced by plants
grown in controlled environment facilities (Experiment 1) during the scoring period from 21st November
2021 to 21st March 2022 (A). Plants were keptinside a phytotron at constant 15°C for 16 hours/day (4 PM
to 8 AM), while subjected to daily variation for 8 hours/day when outside the phytotron (8AM to 4 PM), as
shown in (B) for a one-week interval, from 21/Nov/2021-12:00 AM to 28/Nov/2021-12:00 AM. C) Average
daily temperature during the whole scoring period (November 2021-March 2022). Only temperatures
recoded between 8AM to 4 PM (plants exposed to variation) were plotted.
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Supplemental Figure 2. Phenotypic variation under long-day (LD, right panel) and short-day (SD, left
panel) conditions for chickpea Near-isogenic lines (NILs) and their parental lines. Within each panel, NILs
distribution is represented by a grey half violin plot, with overlaid boxplot displaying spread and jittered
points representing individual plants. Parents are shown as boxplots only, with Genesis836 in blue and
Rupali in orange. The x-axis is the measured value for the trait in each facet, which include node or days to
key phenologyical events, as follows: NFI/NFD/NPD = node of flower initiation/flower development/pod
development, respectively; DFI/DFD/DPD = their counterparts measured in days. NFGAP/DFDELAY =
interval between flower initiation and flower opening (nodes/days); NPGAP/DPDELAY = interval between
flower and pod development (nodes/days).
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Supplemental Figure 3. (A) Variation in the node of flower initiation, flower development, and pod
development for the 30 Near-Isogenic Lines and the parental accessions Rupali and Genesis 836 grown
under long-day (LD) and short-day (SD) conditions. Bars represent mean values + standard error. (B)
Displays the same data but each bar represents an individual plant instead of averages values, to
highlight the incidence of aborted flowers (black columns). Allelic composition at Efl3a, CaLG3a, and
CalLG3b is shown for all lines, with the colour of the allele indicating whether it promotes (green) or delays
(red) phenology in this study.
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Supplemental Figure 4. Correlation matrix of phenological trait values recorded for NILs and parent
genotypes Genesis836 and Rupali in a controlled environment facility under two daylength regimes.
Traits include days to flower initiation (DFl), flower development (DFD), pod development (DPD), and node
counts (NFI, NFD, NPD), as well as developmental gaps and delays (NFGAP, DFDELAY, NPGAP, DPDELAY).
Colour intensity represents Pearson correlation coefficients, ranging from -1 (strong negative correlation,
red) to +1 (strong positive correlation, blue).
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Supplemental Figure 5. Comparison of six phenological traits measured under long-day (LD; Y-axis) and
short-day (SD; X-axis) photoperiods in 30 chickpea near-isogenic lines (NILs) and parental controls. Traits
include days from emergence to flower initiation (DFI), flower development (DFD) and pod development

(DPD), and node positions for flower initiation (NFI), flower development (NFD), and pod development

(NPD). Each point represents the mean value for a particular NIL, with vertical and horizontal error bars
indicating standard deviation under LD and SD conditions, respectively. Colours and bold/dashed lines

denote genotype at ELF3a, CaLG3b, and CaLG3a, as indicated in the legend. The dashed diagonal line

represents the 1:1 relationship between LD and SD measurements (photoperiod insensitivity).
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Supplemental Figure 6. Variation in days from emergence to flower initiation (DFI), flower development
(DFD) and pod development (DPD) across Near-Isogenic Lines (NILs) segregating for CaLG3b (A) or
CalG3a (B) and grown under long day (LD) or short-day (SD) conditions. The genotype of each NIL for
other loci is indicated at the bottom. Grey boxes represent alleles from Rupali and white boxes alleles
from Genesis836. Points represent individual observations and asterisks denote significant differences
between allelic classes.
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Supplemental Figure 7. Variation in node of flower initiation (NFI), node of flower development (DFD) and
node of pod development (DPD) across Near-Isogenic Lines (NILs) segregating for CaLG3b (A) or CaLG3a
(B) and grown under long day (LD) or short-day (SD) conditions. The genotype of each NIL for other loci is
indicated at the bottom. Grey boxes represent alleles from Rupali and white boxes alleles from Genesis
836. Points represent individual observations and asterisks denote significant differences between allelic
classes.
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Supplemental Figure 8. Distribution of phenological traits in chickpea Near-Isogenic Lines (NILs) grown

under short days (A) or long days (B). Traits include days flower initiation (blue), flower development

(orange) and pod development (red), measured either as days from germination (top panel; DFI, DFD and

DPD) or node on the main stem (bottom panel; NFI, NFD and NPD). NILs were grouped by their allelic
combination at ELF3a, CaLG3b and CalLG3a, indicated in grey boxes on the right (e.g., GGG, GRG, RRR,
where G = Allele from Genesis 836 and R = Allele from Rupali) and sorted by their phenotype under SD.

Yellow diamonds in boxplots indicate median values.



