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MORPHOLOGI CAL STUDI ES ON THE HI GHLY NODULATI NG MUTANT nod-3 AND ITS
PARENT VARI ETY ' RONDO

Jacobsen, E. and A. Schuil Dept. of Genetics, University of G oningen
Ker kl aan 30, 9751 NN Haren, The Netherl ands

After inoculation with Rhizobi um legum nosarum the nodul ation
behavi or of nutant nod-3 contrasts sharply with the behavior of the wld
type. The mutant persistently nodulates in the presence of high amounts
of nitrate as well as nodulating abundantly on nitrogen-free aerated
liquid medium (1). Taproot length of nod-3 plants after nodul ati on was
found to be nuch shorter than that of cv 'Rondo'. To investigate
whet her this difference in taproot length is a result of the abundant
nodul ation or a direct effect of the mutation, the root and shoot
mor phol ogy of nodul e-free seedlings of both genotypes, cultured on nit-
rogen-free aerated liquid medium (3), have been investigated during the
first three weeks after sowi ng.

No clear differences between the two genotypes were noted in the

period inmediately follow ng germ nation. Seedl i ngs were exam ned 9,
13, 17, and 22 days after sowing (Table 1). The shoot, taproot, and
total root length (taproot + all lateral roots) of mutant nod-3 were

much shorter than that of the wildtype cv Rondo. The nunber of primary
|lateral roots was essentially the same in both genotypes, whereas the
nunber of secondary lateral roots, the first ones appearing about 14
days after sowi ng, was much higher in the mutant. The di stance between
the root tip and the point at which lateral roots first appear on the
taproot as well as on the primary lateral roots is shorter in the mu-
tant. Therefore, notwithstanding the differences in root l|length, the
number of primary lateral roots per cm of the rooted part of the taproot
is the same in three-week-old seedlings of both genotypes (Rondo 2.5 and
nod-3 2.7). The nunber of secondary l|ateral roots per cm of the rooted
part of the primary lateral roots clearly were different (cv Rondo 2.3
and nod-3 7.0).

Comparabl e differences were observed when seedlings of both geno-
types were nodul ated after inoculation with Rhizobium legum nosarum
(data not shown). However, in this case also the number of secondary
lateral roots per primary |ateral root was higher in three-week-old
seedl i ngs of the nutant (Rondo: 5.2 and nod-3: 8.6) but the difference
was smaller than under nodul e-free conditions (Table 1, B2). This de-
decreased number of secondary lateral roots in nodul ated mutant plants is

directly connected with a relatively high nunber of nodul es present on
such primary lateral roots (2).

Al these observations indicate that the root morphology and shoot
length of mutant nod-3 also differs from that of the wildtype when
nodul es are absent. After crossing mutant nod-3 with wildtype, no
reconmbi nati on between persistent nodulation and an altered root norpho-
logy of the mutant was observed in an F2 popul ation of over one hundred
pl ants, suggesting that we are dealing with pleiotropic characters.
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The altered root nmorphol ogy and shoot |ength of nutant nod-3 as
well as its persistent nodulation could be caused by a changed hornonal

nmakeup or bal ance of the plant. I nvestigations have been started to
deternine auxin and cytokinin levels in seedlings of both genotypes with
the view to discover the basis for the difference in behavior. Prelim -

nary observations indicated that in young root systenms of nod-3 plants
contain a higher anount of indole acetic acid.
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Table 1. Root norphol ogy and shoot |ength of uninocul ated seedlings

of mutant nod-3 and cv Rondo during the first three weeks
after sow ng.

Days after sowing

- 13 ¢ 17 22
Rondo nod-3 R}_mlo nod-3 Rondo nod-3 Rondo nod-3

length (mm) of:

Taproot 80 57 209 205 261 247 367 289
Total root system 216 110 1164 955 2078 1531 4603 3864
Shoot 30 25 54 54 89 61 105 85
kh’unbcr of:

Primary lateral roots 12.9 8.0 29.5 32.9 43,2 41 <1 68.8 68.3
Secondary lateral roots - - 0.5 7 5.6 14 .1

per primary lateral

root

listance in mm between

root tip and appearance

of lateral roots:

On tap root 58 50 127 119 100 89 92 33

5

On primary lateral . - 54 52 68
roots
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