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A new chlorophyll gene (xach, xantha chlorescens) in Pisum
sativum L. located on LG 11
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and Nawrot, cz.

Induced mutations substantially increase the range of genetic variation in Pisum (eg. new genes orp, art, nec, lumetc.).N

Plant Experiment Station at Wiatrowo (1, 2). Some of these, such as the one discussed in this paper, were
obtained after treatment of both physical and chemical mutagens.

Dry seeds of cv. PaAloma (Wt 3527) were treated with 200 rNf +0.014% NEU, and a chlorophyll mutant
from the terminalis group was selected in the M, generation. During germination and initial growth (up
to 4-5 leaves) mutant plants are gold-yellow-green (Figure 1A) and could be used as an ornamental pea.
After thisinitial growth the plant becomes green and is fertile (Figure 1B). The phenotypeisclearly
different from other described chlorophyll mutations of this group. The mutant has been included in the
Polish pea collection under the name xantha-chl orescens (accession number Wt 10889).

Figurel. Mutantplantsof cultivar Pal oma snowi ng chlorosisduring earlyvegetativerowth (A) andrecovery of normal gr

Thislinewas crossed to following testerlineswith genemarkers: Wt 11540 - A, wb, Pgm-p (LG I 1); gp, tl,
Acpl (LG V); Aat-m, Skdh, Estl, Est-2 (LG VI1); Wt 11288 - A (LG 11); &, b, (LGIII) and Wt 15860 - A (LG 11);
creep, ce (LG V). Segregation of themutation in the F, in 1999 showed no deviationsfrom an expected
monohybrid segregation (Table 1). The gene symbol, xach, is suggested for the xantha-chlorescens mutation
inthe type line Wt 10889.
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Table 1. Monohybrid segregation for theinvestigated gene xach (xanta-chlorescens) and genemarkersin thelinkagegroup |

in F2 populationsof thelinkagetest crosses.
Oém Paatis Gae Dan ReC [eF| chi

K. 2022 Wit 11540 x Wi 10830 Xach
A

K. 2024 Wt 11288 x Wit 10830 Xach
A

K. 206 Wi 1083 x Wt 1550 Xach
A

K. 2718 Wi 10836 x Wi 16064 Xach
RmMs3

K. 2/ Wi 10836 x Wi 15509 Xach
A
Pal

K. 284 Wi 10836 x Wt 1130 Xach
A
Crd

K. 312 Wit 388 x Wt 10838 Xach
A
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Analyses of the dihybrid segregation in the three mapping populations showed independent assortment
between xach and all geneslistedin Table 2. In contrast, substantial deviationswere observed for Xach-A
with thejoint chi squarefrom 21.4t0 50.8 and Cr-O values 8.27 in K.2022, 12.3in K.2024 and 155 in
K.2026. This suggestslocalization of xachon LG 1 (3).

Table2. Distribution of phenotypesin F2 populations (Wt10889xach typelinex testerlines) and thelinkagetestfor thenew ger

Tetalire (Oos Rir of gres m D D g Joint chi Q-0 (+SE) (o 8

no) sLae oa)
WEILBO(K.  Xach-Gp 8 B ¥ 4 & oL 42 81 R
xe2) Xach-Tl P B T2 ® 18 F 96 R
Xach-Wh 5 5 B 3 02 &4 84 R
Xach-AC 5 9 B 5 & a8 47 88 R
Xach-Aat-m Y 7 9 2 I50) 00 502 106 R
Xach-Skdh = D 92 B 0 @3 15 R
Xach-Acpl Z n 101 49 2 601 128 C
Xach-Pgm-c K2 7 D1 0 050 P1 18 R
Xach- Pgm-p 5 un 9 1 46 1» @87 12 C
Xach-Est-1 D 9 92 @ &8 m R
Xach- Est-2 B 1 92 o 06 5|0 15 C
Wt 1 28 Xach-St % B D5 & 08 57 72 R
KA Xach-B 58 T 22 P 12 ®7 79 R
Wt 15 800 Xach-Creep =1 T 16 & 7’ ®8 T R
(K2x) Xach-Ce B 5 12 % 18 09 765 R

K.2024 and K.2026 single plants were sel ected from F, segregating populations and lines were multiplied
withlinked genes xach-A inrepulsion phase (Wt 10888 and Wt 10886, respectively). These lineswere
crossed to additional LG Il marker lines: Wt 16054 (rms3), Wt 15869 (pal), Wt 11300 (crd) and Wt 3838
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(If) (Table 1.). Analysis of the dihybrid segregation in the F, confirmed that xach islinked with A,
athough Cr-O valuesin repulsion were larger (from 19.6 to 29.3) thanin coupling (Table 3). No linkages
of xachwith markersrms3, pal and crd were observed. However, in the population K.3012 substantial
deviations from the expected dihybrid segregation were stated for three gene pairs. Xach-A, Xach-Lf and
A-Lf. Cr-O values suggest the following gene order: Xach-14-Lf-19-A.

Table3. Distribution of phenotypesin F, populations (xach linesx testerlines) and thelinkagetest for thenew gene.

Quss o, Par f ggres D D O nr £ it chi Cr-O@sSH &

= e (per can) T
K. 2022 Xach-A 53] 2 5 “ e 508 877 300 C
K224 Xach-A 5¢] 3 4 7 & 314 123 3 C
K206 Xach-A 5e] 5 3 6 e 214 155 468 C
K278 Xach-Rms-3 B D 6 1 D 127 430 80 R
K276 Xach-A B8 4L 20 1 10 926 196 840 R
Xach-Pal 0 e} 2 1 1B 3% 260 7 R
A-Pd T4 B <3 6 1B 000 503 66 C
K284 Xach-A 6 B yS] 2 19 83l 56 847 R
Xach- Crd 5¢] 20 Y] 4 19 m 41 = R
A-Crd 3 6 » B 19 400 164 3B C
K312 Xach-A m % 48 5 21 103 23 607 R
Xach-Lf m o 0 1 216 195 140 64 R
A-Lf 1B 16 2 3B 214 662 139 3B C
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