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DIFFERENTIAL HISTOLOGICAL RESPONSE OF SELECTED CICER BlJUGUM
AND C. ARIETINUM LINES TO HETERODERA CICERI

by
M. DI VITa and N. VaVLAS

Summary. Three lines of Cicer bi;ugum and one of C. arietinum were evaluated for their reaction to Heterodera ciceri. Alllines of C. bi;ugum
were resistant to the nematode but the C. arietinum line, was highly susceptible. Cross sections of roots of lines of C. bi;ugum infected by
the nematode showed necrotic tissues, undersized or absence of syncytial cell formation surrounding the head of the nematode, and
suppression of nematode development. In the roots of the susceptible line, syncytia large and well developed were associated with females
of H. ciceri.

The chickpea cyst nematode, Heterodera ciceri Vovlas,
Greco et Di Vito causes severe yield losses of chickpea (Ci-
cerarietinum L.) and lentil (Lens culinaris Medic.) in Syria
(Vovlas etal., 1985; Greco etal., 1988). Since 1986 inves-
tigations bave been undertaken to identify sources of re-
sistance to H. ciceri in lines of Cicer spp. that can be used
in a breeding programme for transferring this resistance to
commerciaI varieties. Unfortunately among the 6,000 lines
of C. arietinum screened so far (Di Vito et al., 1988;
ICARDA, 1989) none was found resistant to H. ciceri, but
resistance was present in some lines of C. biiugum K.H.
Rech. (Singh et al., 1989). Therefore further investigations
were undertaken to assess the histological response to H.
ciceri of some C. biiugum lines in comparison with that of
a susceptible one.

rotary microtome and stained with safraninand fast green
(Johansen, 1940). Selected sections were observed and
photographed.

Results and discussion

The response of chickpea lines to H. ciceri is reported in
Table I. The C. bijugum lines ILWC 7/S-15, ILWC 8-3
and ILWC 8/S-3 were rated ~2 and, therefore, consid-
ered resistant to the nematode. The numbers of H. ciceri in
the roots of these lines were 57, 122, and 26, respectively.
Roots of the control line (ILC 1929) were, however,
heavily infested by the nematode they were rated 5 and
contained 1,650 specimens per root (Tab. I).

The histological response of the lines ILWC 7/S-15,
ILWC 8-3, ILWC 8/S-3, and ILC 1929 to H. ciceri inva-

T ABLE I - Response o/ some lines o/ Cicer bijugum and C
arietinum to Heterodera ciceri in glasshouse.

Materials and methods

Two seeds far each of the Iines ILWC 7/S-15, ILWC
8-3, and ILWC 8/S-3 of C. bijugum, and of ILC 1929 of C.
arietinum were sown in pots containing 1.5 dm3 of steam
steriIized sahdy sciI infested with 20 eggs and
juveniIes/cm3 sciI of a Syrian popuIation of H. ciceri. Each
Iine was replicated five times in a randomized block design
and the pots were arranged on a bench in a glasshouse
maintained at 18-23°C. Thirty days after plant emergence
the chickpea roots were carefully washed free of adhering
sciI, and then, nematodes in the roots were extracted ac-
cording to Coolen's (1979) method and counted, rating the
infestation according to a 0-5 scale (Di Vita et al., 1988).
AIso, invaded root segments were fixed in F AA, dehy-
drated with ter-butyl alcohoI series and embedded in para-
wax. They were then sectioned at 10 IJ.m thickness with a

Number of
specimens

on the roots

Rating index
(0-5)*

Reaction
type

Une

C. bijugum
ILWC 7/5-15
ILWC 8-3
ILWC 8/5-3

C. arietinum
ILC 1929

1.5 A **

1.9 A
0.9 A

57 A
122 A
26 A

R***
R
R

5.0 B 1,650 B s
. 0= no infestation, 1 = 1-2 females per plant root, 2 = 3-5, 3 = 6-20,
4 = 21-50, and 5 = more than 50 females. .. Data followed by different
letters in the same column indicate significant difference (PsO.01).
... R = resistant, rating index s 2; S = susceptible, rating index > 2.
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Literature citedsion is shown in Figs. 1-4 and Figs. 5-6, respectively. Roots
of resistant lines of chickpea exhibited hypersensitive re-
action. In these roots syncytia were not well developed but
large number of necrotic cells occurred around the nema-
tode which suppressed nematode development (Figs. 1-4).
In roots of the controlline (ILC 1929) syncytia were large
and the nematode juveniles developed norma1ly to adults
(Figs. 5-6). ,

The reaction of the resistant cultivars to the cyst nem-
atode is evidenced by the absence of syncytia formation
and necrosis of several root cells surrounding the head of
the nematode juveniles. This characteristic reaction also
occurred in C. bi;ugum lines attacked by H. ciceri, which is
a further confirmation of their resistance to the nematode.

These results confirm the resistant reaction of these
lines as reported previously (Singh et al., 1989).
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