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Abstract

Rpg4 gene Iin soybean. Rped also confers reg;
qrains expressing the avirulence gene-avrD, Th
undertaken to advance the constructiop of the enet
were made in the green house and the F. oprapas: SeNelic map of

by chi-square for single-factor segregat; p.rOduced anfl classified. Data were tested
computer program, Linkage-1.

Pseudomonas syrinagae pv. glycineq race 4 se
V9. fr2, Fr3, wl, w4 and yl0. The chi-

Introduction

Soybean is diploid (2n = 2x = 40), havi
1987). Bacterial blight of soybean incited by Pse
(Coerper) Young, Dye & Wilkie (Psg) occurs world ,
1966). Primarily, the bacterium infects cotyledons ar - ing ’ 3
attacked by this organism because it exists epiphytic
leaves are frequently stunted and chlorotic. Lesions

and water-soaked. Lesions are also found on stems. petioles, and pods. Seeds become
nfected and a slimy bacterial growth may develop, which causes tremendouys yield losses
(Sinclair, 1982: Tisselli ef al., 1980).

The avirulance gene D is the only bacterial gene for which Information is available
on how avirulence genes interact with resistax:nt genes of plants. The.cloned avrD gene
functioned in Psg cells to elicit the hypersens.itlve response (HR- a resistance reaction) in
only those cultivars of soybean carrying the disease resistant gene Rpg4 (Keen & Buzzell.

1991; Farhatullah er al., 1996). i | .
The “gene-for-gene” model (Flor, 1942) has been extended beyond race-cultivar
-

interactions to include interactions between plant pathogens and “nonhost(s)”, For

‘ sudomonas syringae pv. tomato (Psr) possesses multiple
example, the tomato pathogen Pseudomoinas 33 T WO 3

Pic, L c\'pressed in P. syringae pv. Glycinea (Ps¢). induce an HR 1n
| . ‘ . l:an ‘(KobayaShi et al., 1989; Farhatullah ¢r «/., 1996 and 2010).
My culu\fars eyl e oene-for-gene interaction (Keexl & Buzzel, 1991) These
This interaction was a l.“ 4 , Rpg4 locus on the classical soybean venetic map.
studies focus on the location ol the Apg

avirulence genes that
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Keen et al., (1990), was used to assess the

disease reaction. Assays of Rpg4 locus genotype (HR versus nonHR) were conducted.

age, and recombination values wet

are tests. tests of link
he maximum likelihood method

Classical mapping: Chi-squ
m. which utilizes

calculated using the Linkage-1 progra
(Suiter et al., 1983).
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and Discussion

Although considerable progress s being made i Co
nst

wybear (Glyeine ',"”’f (LI.) Merr)., The soybean linkage ucting the molecular maps of
S;q'med morphological, physiological, and protein mgrk Map, composed of nearly 250
M er )

S, have beep assigned gene

and 68 genes of these traj
¥ bols alts have beep 4550Ciated with 21 ¢lassical link
' ~ dSSical l[InKage

Y ups (CLG) or linkage fragments (Thorsoy, et al

= ehoemaker, 1998; Cregon et qf, 1999; Devin 1989; Palmer & Kiang, 1990; Palmer

, S - . ne, 2
isistance genes specific to avirulence genes both inooti). e cukiars carrying

athogen (PSI)° . € Soybean (PS(L{) and tomato
n this study linkage of Rpg4 locus was
oations for all marker loci were accordi

Tocus deviated from the expected 3:1 at the D
< and #9) the deviation from 3:1 approach

(#3

marker loci. Single locus
ut the segregation at Rpg4
ss (#7) and for two crosses

ed significance at the
{ . p<0.05 level. In al] three of
these Casesftrhel et\l:’:Sein :ﬁczss?) ‘Olf nonHR Segr “gates. There was also a small but sienificant
Jifference 1rom pected St segregation ratio for the pooled data for the R/):'—/ locus

;glgzio.tzl;eogl:s(;rzgdo ()S;:;gr%iitlgl; r())li SZ()e,z;/l(ﬁZﬁl:ﬁ fgerz;istes signif;cantlg from the expected
Rl ' ' EXCess of nonHR indivi s the
HR genotypes (R/)g.4/----.) tend to be occasionally misclassified as i;gcllill\g.dual]lsx lilltjzlget
experiments misclassification was probably exacerbated by weak SE (as based on the reaction
on control HR plants) that was used for evaluating the progeny of crosses #3, #6, and #7
nvolving root fluorescence genes. In all three of these F, segregations the proportions of
honHR segregates were 29.5%, 30.3%, and 35.4%, respectively, and the latter case, as noted
2bove, was significant at the p<0.05 level (Table 2).

Despite the statistically deviation from the expected 3:1 segregation at the Rpg# locus,
the fitness of data to the most likely alternative genetic explanation (a 9 HR:7 nonHR ratio)
s even worse. This alternative Is rejgcted for all 10 segregations (overall) at an extremely
hioh level of significance (pooled X 49:7] = 104.39; p<0.00.l). Importantly, deviations
shserved from the expected 3:1 ratio are not large, and the Linkage- progran;: usqd(jor
these analvses can detect linkage and calculate recolnbmatnon dl]Staanels' el:fc?e\:n?l] zlirslbali;
locus segnjegations are disturbed (Suit.er gl a{.,kl 9083&3':1':2;;501111;; c(; ntlz?t tchbe p<< 0.0y5 e
presented In Table_3. ot l! Oflz__lOCll)X |dflmia:iet'lcant at the p<0.005 level, with a
but for cross #5, X4 linkage=9.72 Was 15

4 and y9 loci are on
recombination distance of 792 ¢cM + 8.5 ctM (Table 3). Thus, the Rpg4 and y

* | inked.
the same chromosome, although not tightly |
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