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In Verticillium dahliae four vegetative compatibility groups: VCG 1–VCG 4 were
identified by using nitrate-nonutilizing mutants in compatibility pairings (Joa-
quim and Rowe 1990). Later within VCG 2 two subgroups were created (VCG 2A
and VCG 2B), the same happened in VCG 4. However, in most studies concerning
VCGs in V. dahliae performed in Europe two main groups: VCG 2 (with two sub-
groups A and B) and VCG 4 (with two subgroups A and B) were revealed.

After a short time researchers stopped to identify VCG 3 (Strausbaugh et al.
1992), as it has been repeatedly stated that every VCG 3 isolates made stronger
heterokaryons with VCG 4 tester than VCG 3 one (Joaquim and Rowe 1991,
Strausbaugh et al. 1992). Moreover, Strausbaugh et al. (1992) created a new
group: VCG 5. Finally, VCG 6 is the latest group which has recently been reported
by Bhat et al. (2000) for the pepper isolates. These two groups were mentioned
only once.

Our experiments with so-called VCG 3 members were the same as those of
Strausbaugh et al. (1992). We included few those isolates to VCG 4 (Rataj-Gura-
nowska 2006).

Moreover, we faced similar phenomenon within members of so-called VCG 1
members. Similarly, each isolate that has made heterokaryon with VCG 1 tester re-
acted more strongly with VCG 2 tester (Rataj-Guranowska 2006).

In the work by Rataj-Guranowska (in press) on vegetative compatibility in V.
dahliae the existence of only few (one–three) representatives of VCG 1 is reported.
They originate from Mediterranean regions of Europe. It is a rule that their pres-
ence was not assessed in over 60 works concerning vegetative compatibility in V.
dahliae (Rataj-Guranowska in press). So far, two cases of different results concern-
ing VCGs quantity in the V. dahliae have been reported: one in USA (Chen 1993)
and another in Turkey (Dervis et al. 2007, 2008).
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Chen (1993) identified 30 representatives of VCG 1 within 42 isolates studied.
They were obtained from ornamental woody plants showing Verticillium wilt
symptoms. Among the host plants dominated those characteristic of Ohio, Illinois
and Massachusetts climate. There were sugar maple, Japanese maple, smoke tree,
black gum, redbud, golden ram tree, yellow wood, pin oak, purple smoke tree. In
a similar work performed with Dutch (= European) isolates a different set of trees
and bushes, as Acer spp., Tilia sp. – VCG 1 was not assessed (Hiemstra and Ra-
taj-Guranowska 2003).

The second case concerns Turkish works on V. dahliae. In the first Turkish work
(Dervis and Bicici 2005) within cotton isolates from 28 districts of Turkey VCG 1
has not been assessed. However, in the following two works performed by big
groups of different Turkish researchers with the same leader, Dr. Dervis, rather
different results were obtained (Dervis et al. 2007, 2008). Within 100 cotton iso-
lates as much as 49 isolates were included to VCG 1A (Dervis et al. 2008). Also in
a similar work, out of 207 isolates from olive trees studied, a big group: 189 iso-
lates were placed to VCG 1A (Dervis et al. 2007).

We had never assessed a single isolate of V. dahliae to VCG 1, therefore we asked
Dr. Sibel Dervis for the representatives of this group. He sent us seven isolates from
olive, numbered 120, 146, 159, 187, 218, 267 and 268 and four isolates from cotton
numbered 58, 108, 110, 150. All of them were contaminated with Saccharomycetaceae.
We tried to use the procedure of nit mutants recovery used earlier (Rataj-Gura-
nowska 2006), but that was not possible. In each plate with subcultures of mutants
after about three weeks yeasts were appearing and growing slowly on the minimal
medium plates, therefore no heterokaryons in situ were formed. However, it was still
possible to recover a few (three–four) less contaminated mutants out of two cotton
isolates 108, 110 and one olive isolate 237; their self-compatibility was not evident
in so limited possibilities of pairing within each isolate. However, these three iso-
lates were self-compatible, as the recovered mutants made heterokaryons with VCG
2 (American, Dutch, English) testers (Joaquim and Rowe 1990, Hiemstra and
Rataj-Guranowska 2003) and one week later also with the American VCG 1 tester
(Joaquim and Rowe 1990).

On the basis of such a result no one isolate out of the three could be placed in
VCG 1. All of the mutants reacted quicker and more strongly with VCG 2 tester
than with VCG 1 tester (Phot. 1). The reaction with the American testers of VCG 2
(from the isolate 15) was visible after longer time than usual 10–14 days, the
heterokaryons formed after three weeks and were better expressed after five
weeks. Weaker heterokaryons were formed between the Turkish isolates and the
Dutch (NL II from the isolate 18) and UK ( from the isolate F6) corresponding
group testers (Phot. 1). After five weeks all the heterokaryons became stronger. At
last a week heterokaryon was visible between the Turkish isolates and VCG 1
(from the isolate V44). Unfortunately, after such a long period mutants recovered
from the contaminated Turkish isolates were overgrown by yeasts – abundant by
that time. It was not possible to get comparable good photos after five weeks.

What was the reason of so different results on vegetative compatibility within
the cotton isolates in two subsequent Turkish studies? Was such a result due to
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different researchers? Why contradic-
tory results have been obtained in our
and Turkish laboratories?

It seems that these differences are
due to the way in which the pairings
were most probably performed and to
the resulting interpretation. Having so
big numbers of isolates (100 cotton iso-
lates and 207 olive isolates) in the Turk-
ish studies it would be very laborious
and time-consuming to make the
cross-pairings between all the isolates
studied and five testers. In most works
concerning vegetative compatibility
30–60 isolates are under study.

It is highly probable, that the pairings
had started with VCG 1 tester. After the
heterokaryon formation all the isolates,
which were compatible with VCG 1
tester might have been put aside. The
pairings with following testers of the
subgroups VCG 2 (A and B) were set
with the remaining isolates – the remaining set which was not compatible with
VCG 1. The same might have been performed at the following steps of pairings
with respectively VCG 2B, VCG 4A and VCG 4B. This way each step could have
been performed with smaller number of the isolates. If that was the case, that was
the reason for which the observation of heterokaryons forming in the cross-reac-
tions was impossible.

At such a probable scheme of pairings the resulting picture enabled the authors
to perform completely different interpretation – and a false one, non-coherent with
the results of the first Turkish work in which only VCG 2 and VCG 4 were revealed.

We have obtained similar results concerning lack of VCG 1 several times in the
past. The present results confirm the earlier ones. In the light of our results alto-
gether it seems that there is time to rearrange VCG 1 as perhaps an additional sub-
group within VCG 2 or simply to include this group into VCG 2 in a similar way as
it has been done with VCG 3 incorporated into VCG 4.
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Phot. 1. Heterokaryons formed 21 days after
pairing. In the middle row mutant 3

(from the Turkish isolate 267). Strong
heterokaryons with 491 – VCG 1 (from the US

isolate V44), 496 – VCG 2A (from the US isolate
PH), 497 and 498 – VCG 2B (from the US isolate
115). Weak heterokaryons with 18.20 and 18.34

(Dutch NL II), F6 and 327 (UK )
(photo by N. Łukaszewska-Skrzypniak)
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