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FURTHER CHARACTERI ZATI ON OF MUTANT nod-3, HI GHLY NODULATING IN THE
PRESENCE OF NI TRATE

Jacobsen, E. Dept. of Genetics, University of G oningen
Haren, The Netherl ands

In pea, nodulation is strongly inhibited when plants are grown and
inoculated on a nitrogen-containing medium (1). A mutant (nod-3) was
found which is highly nodulating both on nitrate-free and on nitrate-
containing media, whereas acetylene reduction is nmuch higher than that
of parent variety 'Rondo' (2).

The effect of ammonium and nitrate on nodulation and on taproot
I ength of both genotypes is shown in Table 1. In these experiments,
nodul ati on of c¢cv Rondo on nitrogen-free mediumwas relatively high and
the negative effect of nitrate on nodule number and nodule mass was

stronger than that of ammonium In mutant nod-3, nodul ation expressed
in nodul e number and nodule mass is also inhibited by nitrate and am
moni um, but to a nuch |ower extent. In contrast with Rondo, nodul ation
of nod-3 seens to be affected nore by ammonium than by nitrate. It is

clear that mutant nod-3 is highly nodulating on nitrogen-free medi um and
in the presence of both nitrate and anmoni um

The taproot |ength of plants of Rondo is essentially the same in
all experiments (Table 1). Mut ant nod-3 had a much shorter taproot
compared with Rondo, and showed differences in |length when grown on
ammni um (43.3) than on KC1 or KNO (29.8 cmand 32.2 cmrespectively).
Root branching of mutant nod-3 and Rondo was conpared after growth of
seedl i ngs without Rhizobium on nitrate-free and on nitrate containing
medi um The number of secondary |ateral roots appeared to be nuch
hi gher in nutant nod-3 (data not shown). All of these observations
could be an indication that the phytohormone balance in the two
genotypes is different.

Table 1. Nodul ation of cv Rondo and nmutant nod-3 inoculated with R_.
| egum nosarum strain PF, and cultured on standard m neral solution (SMS)
plus 15 nM KC1, 15 nM KNO, or 7.5 mM

(NH,) ,S0,- (n=5).

Total nodule [apr

Genotype 7_N:|}}n:h«,'r‘ "~ Mass g) L¢
nod-3 >400 o 74
Rondo >140 341 4

nod-3 >300 « 564 +

Rondo 17 «021 + .
nod-3 >250 <391 + .048 3+ 3 ok 1l : M '\Hr,"l
Rondo A .068 + .028 419.0 + 3.8 .5 mM (NH )"
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Mut ant nod-3 was originally selected on nitrate containing medium
ai i er inoculation with R |egum nosarum strain PF2 (2). An inportant
question is whether the nmutant properties of nod-3 are restricted to
strain PF2. Therefore, the mutant and Rondo were inoculated with strain
PRE (W Europe), TOM (Turkey) and P8 (kindly supplied by Dr. Lie,

Wageni ngen, the Netherl ands). Rondo was nodul ated by strain P8, but the
nodul es were ineffective (3). Table 2 shows that Rondo was nodul ated by
all strains used and that nodul ation was always strongly affected by
nitrate. Mut ant nod-3 was highly nodulating with all strains on

nitrogen-free medium whereas the effect of nitrate on nodul ati on was
comparable with the relatively weak effect found for strain PF2.
Acetyl ene reduction was measured for Rondo and mutant nod-3 after
nodul ation with strain P8. In both genotypes, the nodul es appeared to
be ineffective, indicating that strain P8 is acting in the same way in
both genotypes.

Table 2. Nodul ation of cv Rondo and nutant nod-3 cultured on nitrogen-
free and on 15 nmM KNO containing standard mineral solution
(SMS), inoculated with different strains of Rhizobium

[otal nodule number Tota )dule mass(g) Bacteria
KC1 KNO } KNO strain
3 3 tralru

188 o 4 « 304 PF

y { 010 [OM
el 93.8 3 3 ( + 200 PR

A .004 P8

The observations (1) that mutant nod-3 is highly nodulating in the
presence of both nitrate and ammonium (2) that the mutant characters of
nod-3 are strain independent, and (3) that the taproot |ength of nod-3
is reduced, are of importance when considering the use of nod-3 in
agriculture and breeding.
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