Notes brèves

virulent on A. lycopsoides or A. gloriosa. The latter
hypothesis agrees with the field observations of Pantone,
Griesbach andMaggenti
(1986) Who reported that
known hosts of the nematodewere unaffected at several
sites of nematosis where only one species was galled.
A. spectabilis, which is in the section Microcarpae, is
not as close taxonomically to A. intennedia as is A.
menziesii, the later two species both being in thesection
Muricatae (Ray & Chisaki, 1957~). Thehypersensitive
reaction within the gall that formed on A. spectabilis
could have been a defense mechanism that prevented
the nematode from reproducing.
Nagamine and Maggenti (1980) are the only other
researchers Who have reported Anguina amsinckiae forming leaf galls. They hypothesized that only under very
moist environmental conditions willleafgalls
form.
Other studies failed to find evidence of nematode galls
on any tissues other than floral tissues (Steiner & Scott,
1934; Godfrey, 1940; Pantone & Womersley, 1986). It
is probable that the high relative humidity in this experiment provided the conditions necessary for leaf galls
to form.
REFEFZENCES
Anon. (1982). Plants of California declared to be endangered
orrare. State Calif: Fish & Game Commission, Calif: A d ministr. Code, 14 : Section 670.2.
GODFREY,
G. H. (1940). Ecological specialization in the stem-

and bulb-infesting nematode, Ditylenchus dipsaci var. amsinckiae. Phytopathology, 38 : 41-53.
MUNZ,P. A. (1959). A California Flora. Berkeley, Univ. Calif.
Press, 1681 p.
NAGAMINE,
C., & MAGGENTI, A. R. (1980). Blindingof shoots
and a leaf gall inAmsinckia intennediainduced by Anguina
amsinckiae (Steiner and Scott, 1934) (Nemata, Tylenchia rachis in A. amsinckiae.
dae), witha note on the absence of
J. Nematol., 12 : 129-132.
PANTONE,
D. J., GRIESBACH,
J. A. & MAGGENTI, A. R. (1986).
Morphometric analysis of Anguina amsinckiae from three
host species, J. Nenzatol. (in Press).
D. J. & WOMERSLEY, C. (1986).
The distribution of
PANTONE,
flowergallscausedby
Anguina anzsinckiae on the weed,
cornmon fiddleneck,Amsinckia intermedia. Revue Nénzatol.,
9 185-189.
RAY, P. M. & CHISAKI,
H. F.(1957~).Studies on Amsinckia.
1. A synopsis of the genus with a study of heterostyly in it.
Am. J. Bot., 44 : 529-536.
RAY, P. M. & CHISAKI,
H. F. (1957b). Studies on Anuinckia.
II. Relationshlps among the primitive species.Am. J. Bot.,
44 : 537-544.
RAY, P. M. & CHISAKI,
H. F. (1957~).Studies on Amsinckia.
III. Aneuploid diversification in the Muricatae.Am. J. Bot.,
44 : 545-554.
STEINER,
G. & Scok, C.E. (1934). A nematosis of Anlsinckia
caused by a newvarietyof Anguillulina dipsaci. J. agric.
Res., 49 : 1087-1092.

Accepté pour publication le 13 août 1986.

ASSESSING RESISTANCE O F CITRUS ROOTSTOCKS T O 7'YL.ENCHULUS S E M I P E N E T M N S
WITH ROOTED LEAVES (1)

Yaakov GOITLIEB*,Eli COHN*and Pinchas SPIEGEL-ROY**
A major problem in citrus rootstock breeding programs is the extended period needed to obtain seedlings
adequate forthe
evaluation of desired characters
- among these, resistance to the citrus nematode, Tylenchulus setnipenetrans Cobb, 1913. It has been suggested (Ford, 1957) that rooted leaves might be useful for
this purpose, and techniques for rooting citrus leaf
cuttings have been known for many years (Halma, 1931;
Salomon & Mendel, 1965).
However,
Inserra and
O'Bannon (1975) haveshown that theburrowing nema-

tode, Radopholus similis, reproduced equally well after
30 days on callus and roots produced from leaves
originating from citrus varieties resistant and susceptible
to the nematode. The aim of the present investigation,
therefore, was twofold : (i)to assess the rooting potential
ofleaves from different citrus rootstocks, susceptible
and resistant to the citrus nematode; and (ii) to determine whether the resistance or susceptibility exhibited
in natural roots of the parent plant is retained in roots
produced by their leaves.

(1) Contribution frorn the Agricultural Research Organization IARO), l?le Volcani Center, Bet Dagan, Israel. No. 1 771-E, 1986
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Leaves with petioles, collectedfrom 10-year old trees
were disinfected with 0.2 O/O Daconil (chlorophalonil) and
embedded in a medium containing peat and polystyrene
rlakes (1 : 3), previousiy disinfested with 0.3 O/o Previcurn.
They were kept on a bench enclosed within apolyethylene sheet, and intermittently (15 sec. every hour)
sprayed with an atomizer, to maintain 95 O/O humidity.
Average temperature was24.5O. The following five c i t m s
rootstocks were assayed: Sour orange (Citrus aurantium
L.); Troyer citrange (C. sinensis L. x Poncirus trzfoliata
L.); Poorman orange 44112 and 48/21 (both P. trifoliatu
x Poorman orange, new rootstocks developed in the
Dept. of Fruit-Tree Breeding,ARO,
The Volcani
Center, Bet Dagan, Israel). Half the number of leaves
in al1 five groups were treated by dipping the petioles in
" Harmoril ",which contains 0.8 O/O indolebutyric acid
(IBA), an effective hormonal rooting agent (Hartmann
& Kester, 1983). Twenty days after initiation of the
experiment, ten leaves weresampled for rooting assessment from al1 groups at 10-dayintervals, for a total
period of 60 days. Rooting performance ofleavesof
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Fig. 1. Mean percentage of rooted leaves (ten replicates) from
five citrus rootstocks at different time intervals. Encircled
point indicates first sampling date. (SO = Sour orange; TC =
Troyer citrange; PO = Poorman orange).

Fig. 2. Roots produced by leaf of Sour orange, infected by the citrus nematode. A :rooted leaf; B : section of root infected by group
of Tylenchulus semipenetrans females.
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Poorman orange and Troyer citrange was found to be
superior to that of the other varieties (Fig. l), particularly since they exhibited high rooting percentages
already after 20 days, while al1 the other rootstocks began
rooting only 10 days later. Evidently, also, the hormonal
treatment generally improved rate of rooting, which in
the case ofSour
orangeand48/21
was statistically
significant (P = 0.05).
Nematode infection of roots produced by leaves was
studied on" Eureka " lemon (C. limon L.); Sour

