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Fig. A — Shields of Leucaspis pini : 1 — white cap ; 2-4 — first stage larva ; 5-7 —
second stage larva ; prepupal or pupal stages of the male.
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Fig.B — Leucaspis pini: 1 — second stage larva without shield (dorsal) ; 2 —
female below the exuviae of second stage larva ; 3 — exuviae of first
stage larva (ventral).
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Fig. C — Shields of Leucaspis pusilla : 1 — white cap ; 2 first stage larva? 3-4 —
second stage larva ; 5 — prepupal and pupil stages of the male; 6 —
second stage larva (or female) without shield; 7 : second stage larva
(female).
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L0213 T%) PURY S Sw bwi — 4 (m T3) 1w by v bwy — 3
Fig. D — Leucaspis pusilla : 1 — body of female ; 2 — body of female in the exuviae

of second stage larva; 3 — exuviae of second stage (ventral) ; 4 —
exuviae of first stage (ventral).

i
——

— 1 Leucaspis pusilla 7 9p%

1 n%3p
(2292 60) 2vaRMabas DY nNNRS

L. pini L. pusilla
b yree) o 31~
nexy bm 0.4—1.0 (0.52) 0.30—0.53 (0.36)
Y bmr 0.9—3.5 (2.15) 0.55—1.4 0.97)
(@b1) 991 10 2.08—2.55 (2.32) l1=—1.3 (1.21)

1T1N Nban

N1°107 Npoon by s P M 197 MRDA NXMP HY %povrao eMvd ann: shmn

n19bo
2131 97 wry DMPo DRY PRI Donny PN (X7OPN) TAX .1

2. Bei-Bienko, G. Ya, Blagoveshchenskii, D. I. and Others (1946) Keys to the
Insects of the European U.S.S.R. Vol. 1, p. 840. Academy of Sciences of
the U.S.S.R. (Translated from Russian by the Israel Program for
Scientific Translations, Jerusalem, 1967).

3.

Ballachovski, A. S. (1953) Les Cochenilles de France, d’Europe, Nord de I'Afrique
et du Bassin Méditerranéen. VII. Actualités sci. industr. 1202 : 849-860.

e D Pt



IR NN PN WPS DM

1°905%n qo00
nubr oxbprn pman b mabuwaxd mpbnsn

X1an

YAV DT LW LJORDT T PO o0 D IR pyY oo DR

% mRbpnY Dop1 DT 02 AXY DIPNWOAD NXY BNYIBN DX NYXR D90 Tomnd

IR DOYPRI 0T DY DN DUT0DAY ARNTAI DOMXMIBRN DT N 20T onand
DI MR ST MBI 992

st = Sy e B 2anIw Do DR NIvEn oo 1D DOMIWI 1T NN AR
,Reticulitermes lucifugus : pimy "1 9y 3% Mpoy PIIRMIMNT DO NYAIR DR DOIRDMY
Microcerotermes diversus =1 ,Kalotermes flavicollis (Weesner) K. sinaicus

Krishna and 5w pno™wa 009957 2 9p°¥a wnsw e Sw sbban pbnn nionb
"B DUMILT 5y DN .(10) Martinez bw wop (6) Harrisbw 1900 ,(9) Weesner
.(5) Greaves =y (8) Harris 5w pinm o m 99 Va2 DAY 990 P

mana1 A RYua awn L(1) RANT (4) Bytinski-Salz 3 9703 POy — YX0M
JIKI TWI QW DNV DOPBT Y DWW N0 By 0903 pnn L(2) TRy Y ba

OPIN DOV NYDIT MR NMINONNT DI 14 TUN3 APy NN AROwNT Yann
1ITANT WORIY DOPIMT M2MN B /T papa oobba 99 by ooainam YRawra 3y cxyva
.(Centre for Overseas Pest Research, London) R. M. C. Williams =y W.A. Sands Y’y

WIRS BTN DORVANRN UMY MONRBUEE SNIBR X
1TID3 WX B0P°NY DUAMR BYAWMMD PN BT DD 113N NIAR DORILR
EPEMY M2 DA B 1,900°3 2 T Bhwa .o ardn b v axapn
DT MR NPOUT ANRDT DR DU DM DMDIWN DOIIRTD M0 JMaTY

JUP XWT BV 9DOR 1NN

LEMAT 37 10 YW DWIRA R (1 AMN) 45° amT NP aNaD Bhxwn 3
MAOWA 201N DOVOHILI VDA .MISWI AMPIDRYY M YA B BhRI1BN DR YA
omon Y5 obmanz 720 o kb onYTRy DR bR 93T APy b Txn npT
D) D°2Y DO DUNNDNN — ATV BV MR NN %35 hAnn DT 2MNma
JUTRT 23D Synw oy TIna

B3 DYPNOR TITANY .(3 2 MWN) NN NI MR 0D AUy DwvmIwa 1R
("7 2 mmn) oovrma

JIR3 DRRTR 1 YA nnpwn wrvb phnd oAt DvmIva DT DX

=20 nreeen Sw wh T ombyD .oon1e IR 0PN O3V oo —Kalotermitidae .1
TPIN2 DONRIT NI AN
WM YOR XYI WA YD NN D0 A%DN Yya ,Kalotermes flavicollis (Fabr.)
WA — PR3 Avpn nma pa T LK. sinaicus Kemner (7 p9D 19nY X9)

(1188 'OB ,1972 11 A0 13T N3 RYPIT Wpnna S Mwen  *

ARG T



, AR
AR WO w LRURRE

\ /
A , 4P
o2y s

(Harris 792) 0010 20 "D AxE9n .1 0mn
Fig. 1. — World distribution of termites. (From Harris, 1964.)

AX7) NYT ompTEd DAy XY 93 C¥YY PrI O3 AP0 TR DYpa Mina MMRA
("7 I 1onb

D3 .07 U3 O3 DUDOW DN DUATYR 2773 DI [ ERIPRT — Hodotermitidae .2
,Anacanthotermes (= PIN3 M¥M 1T 7313PR .OMWPYI DTN AATMWIAT oLkdraloh |
STV 10X 1T O) YITM 3M3 avanw Hodotermes) ubachi Navas

=T PRI TURTH IXDD SIMTRT TN BY 2T YY MW — Rhinotermitidae .3
ooonto axen bya Reticulitermes lucifugus Rossi (= clypeatus Lash) "X
(77 99D 15aY AKRT) M W YO XYl VAP

DOVYTR BB DI 759%70 nHYIDY DUMILN MnBwmar nnnent — Termitidae .4
arbw SIYA NITYR PR ,MABYRT MY T YPIP I 0aNn ahya 1 aTon
DB DWIT PRI RN YW 5100wy e poyvonT BYuantd oYRNTI noboR»

_ : ONan

VA0 DY ,23331 M IR POV KRNI ORI PI 19MW ,Amitermes wahrmani Spaeth

IPOp TN ua 1pa (11,6 ,4) MBN XY YV DVIN DU oonypb

.(9) THTUIIERY TV YOAM WMZIBM TR NYPA3 N3N 4. vilis (Hagen)

"M np&n: pPoYa NN ,Microcerotermes diversus Silv, (= palaestinensis Spaeth)

(" pap 1bnb Axv) poaRn v

(11) 51 9132 poroporwna vy abanl Eremotermes arctus Spaeth

NNy NPR—DMTO ThA1 PR3 PO D Y aband ,Angulitermes quadriceps Harris

A7) (m 7y) A 191 ORANT YY) Acacia spirocarpa TR YV

e X0



MNHNSY Mt a3

SR BRI DI BT IR 373X T 0D RUm 18—67D X Dowmwn bw obm
MY ST D AT oMY TP MYT 201D N 2 aab v oo ap e o
aba nYEET MMEN ¥R NMER ovpidn .(Isoptera DMBIY MW IO DU INOM)
EobmR 5% ,9bmn 773 MADIMAT MR MATNa DUN DML .MYMInGT on W
SN OSSN 1930 PR DY (2 mmn) DY

R. lucifugus 200 MNWN MMNIM MONGNNN NJAT 2 an1nn
Fig. 2. — Development stages of R. lucifugus. (From Martinez, 1958.)
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Fig. 4. — Railway sleeper damaged Fig. 3. — Damage by Reticulitermes.
by Hodotermes vagans. (From Snyder, 1958.)

(From Harris. 1964.)
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Fig. 6. — Termite runways on con- Fig. 5. — Soldiers of R. lucifugus.
crete foundations of temporary build- (From Martinez, 1958.)

ing. (From Harris, 1964.)
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TERMITES IN FOREST AND ORNAMENTAL TREES IN ISRAEL
By J. HALPERIN,
Division of Entomology, Agricultural Research Organization, Ilanot.
Summary

Some 10 species of termites are known in Israel. Their systematic
position and distribution are outlined. Morphological and biological data,
based on world literature, are given.

Results of a 14-year survey showed that four species are common
in living trees. Reticulitermes lucifugus Rossi ( R.clypeatus Lash) (Rhi-
notermitidae) occurs mainly in Pinus but also in Eucalyptus, Populus
and Platanus ; it was also found in apple, plum, olive, citrus and vine.
Kalotermes flavicollis (Fabr.) (Kalotermitidae) is more frequent and
was found in Casuarina, Quercus, Pistacia, Tamarixz, Populus, Ulmus,
Robinia, Acacia, Fraxinus, Ceratonia, Phillyrea, Calligonum, vine, olive,
fig, walnut and almond. These two species are common mainly in areas
with a Mediterranean climate. K. sinaicus Kemner was found in the
Coastal Plain and Jordan Rift Valley in Tamarixz and Zizyphus. Micro-
cerotermes diversus Silv. (M. palaestinensis Spaeth) (Termitidae) occurs
mostly in the semi-arid parts in Eucalyptus, Casuarina, Populus, Tamarix,
Ceratonia, Acacia, Zizyphus, apple, vine and citrus.

Damage to living trees is sporadic. More serious harm was recorded
in dwellings and wood products.

Data are provided on the identification, prevention and control of

termite infestation.

Identifications by Messrs. W. A. Sands and R.M.C. Williams, of the Centre for
Overseas Pest Research, London, and the critical reading of the manuscript by
E. Donahaye, of the Plant Protection Division, Ministry of Agriculture, Tel Aviv,
are gratefully acknowledged.
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DESCRIPTION OF THE PINE SCALE INSECTS LEUCASPIS PUSILLA
(LAW.) AND LEUCASPIS PINI (HART.) (DIASPIDIDAE, COCCOIDEA) *

By S. AMITAI,
Division of Entomology, Agricultural Research Organization,
The Volcani Center, Bet Dagan.

The species Leucaspis pusilla and L. pini cause severe damage to pine
in Israel. They occur together, generally with one of them dominant.
They occupy different sites on the pine needles : L. pini scales on the
external side of the lamina, and L. pusilla on the internal side. The
female second stage larva (Fig. A 5, 6), after moulting, moves back-
wards and draws the ventral exuviae with it ; after removing the mouth
parts it inserts them into a new site (Fig. B 1) and leaves the exuviae
of the body in front of it. The second moult occurs when the larva reaches
3 mm in length. During this moulting the chitin is split near the mouth
parts, as mentioned above, and the body is withdrawn backwards, there-
by enlarging the opening of the moulted chitin to about 1 mm (Fig. B 2).
This (third) stage or young female, remains behind the moulted chitin
(Fig. B, 2), using the exuviae of second-stage larva as an oviposition sac.

Differences in shape of the scale shield of Leucaspis pusilla and of
L. pini are as follows :

L. pini L. pusilla
white cap elliptic disk-like
color of first exuviae light to dark brown dark green to black
exuviae of the first before head of the connected to the
stage larva second stage larva body of the second

stage larva

Table 1: Comparison of lengths (in mm) of scale shields in different
larval stages of L. pusilla and L. pini (60 specimens of each
stage were measured).

L. pini L. pusilla
First instar larva 0.4-1.0 (0.52) 0.3-0.5 (0.36)
Second instar lava 0.9-3.5 (2.15) 0.55-1.4 (0.97)
Male scale shield 2.08-2.5 (2.32) 1.1-1.3 (1.21)

» Contribution from the Agricultural Research Organization, The Volcani Center,
Bet Dagan, Israel. 1973 Series, No. 1293.
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for light and/or moisture by the pine stand and — at least in the year
following the fire — by the herb cover. As a result, height growth of
the regeneration was inversely related to the percent of crown cover,
being least in the weakly thinned plot (A) and greatest in the clearing
(C). The density of the regeneration in B and C emphasizes the need
for early thinning to reduce competition between seedlings and to obtain
a uniform distribution of the second growth.

The implications of our findings for the obtention of natural regenera-
tion of pine within the framework of forest management are twofold :
First, to increase seed germination and seedling establishment, some
soil treatment may be required to improve seedbed conditions by loosen-
ing the topsoil, exposing the mineral soil, etc. This may be done in
conjunction with the last thinning of the rotation, which should be
heavier than usual. Second, to improve the development of the seedlings
and to regenerate the forest, the remaining stand should be felled to
form gaps and small clearings. In the case of dense regeneration, early
thinning will be required to prevent stagnation of growth.

References : see p. 7.

ON THE OCCURRENCE OF AN AUREA MUTATION IN CUPRESSUS
SEMPERVIRENS L.

By G. SCHILLER,
Forestry Division, Agricultural Research Organization, Ilanot.

The occurrence was recorded in the Ilanot nursery of a cypress seed-
ling displaying both normal and yellow sprays, with the latter being
due to the absence of chlorophyll. Seed from free pollination collected
from cones borne on normal (chlorophyll-containing) sprays yielded
normal seedlings. On the other hand, seed from cones borne on yellow
sprays produced both normal (85.2%) and yellow (14.8%) seedlings,
with many yellow seedlings even failing to survive shortly after germina-
tion ; with time, some normal seedlings turned yellow and vice-versa.

It is concluded that lack of chlorophyll is the result of mutation which
is heritable and may be lethal. Since the mutation occurs at very low
rates in nurseries (1 to 7 per 10,000 seedlings) it is of little, if any, prac-
tical importance in forestry.
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Table 1
Number and height of pine seedlings three years after fire

g Crown oover Number per _mz Height (cm)
(% ) mean range mean range
A 70 15+ 8 8— 24 14+ 5 5— 29
B 0-40 41+36 14—115 30+18 5— 66
C 0 28+ 9 13— 40 45+16 15— 125

cones, loosening of the topsoil, and increased availability of soil nutrients.
Dehydration of the seed by dry heat also increases the germination per-
centage and germination energy (3). The effects on regeneration of site
conditions and composition of the ground cover were discussed by
Hunziker (2).

As shown by our data, seedfall (estimated from seedling survival
after three years) was heavy and resulted in up to 115 seedlings per m®.
The number of seeds per m* was certainly higher since probably not all
seeds germinated and some seedlings failed to survive. The heavy seedfall
in the 20-year-od stand at Ginegar, therefore, clearly exceeded that
recorded in absence of fire in the much older, ca. 35-year-old Mishmar
Ha’Emeq forest — 90-120 seeds per m* (G. Schiller, personal com-
munication).

The effect of loose soil on germination and seedling establishment
is shown by the fact that regeneration was recorded only within the
injured stand, thereby indicating a beneficial influence on physical soil
properties by the tree cover, litter and tree roots. Almost no seedlings
were found along fire-lanes which had been continuously kept clean of
vegetation by weeding and whose hardened soil surface with low water
infiltration capacity failed to provide a suitable seedbed.

Growth of seedlings varied considerably in the plots under investiga-
tion and was apparently related to the combined effects of root com-
petition and light conditions, although the relative part of each factor
is not yet clear.

In the weakly thinned stand (A), seedling establishment was pre-
sumedly low and growth was reduced by lack of soil moisture and/or
light due to competition by the remaining stand. The seedlings were
stunted and etiolated. A similar condition occurs under the canopy of
closed stands where, in the absence of fire, sparse seed germination
and seedling establishment occur probably every year, with most of the
seedlings failing to survive for long and but rarely forming an under-
story.

On the other hand, high survival rate and vigorous growth of seed-
lings in gaps and clearings must be due to the elimination of competition
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NATURAL REGENERATION AFTER FIRE OF ALEPPO PINE *

By R. KARSCHON,
Forestry Division, Agricultural Research Organization, Ilanot.

Summary
A case of natural regeneration of Aleppo pine after a fire is described.
Three years after the fire, the maximum number of seedlings per m*
was 115 ; the tallest seedling was 125 cm in height. Seedling growth
was inversely related to the crown cover of the remaining stand.

Although regeneration after fire of Aleppo pine (Pinus halepensis
Mill.) is of common occurrence in this country and abroad (1), data on
its dynamics are apparently lacking. The following account serves to
discuss some of the factors involved.

In June 1951, seedling counts and height measurements were made
in the upper part of the Balfour Forest above Ginegar. The burn was
located at an altitude of about 250-275 m on a 10-20% slope exposed
to the south (coord. 1740/2308). The soil is a brown rendzina formed
on Continental Neogene. The stand — a pure plantation of pine estab-
lished in 1928 — was partly injured by fire in June 1948 ; the removal
of damaged trees was in the autumn and winter of the same year
(Ch. Blass, personal communication).

Our measurements were obtained in 10 quadrats of 1 x1 m selected
at random in each of the following plots :

A — Plot thinned by felling of fire-damaged trees; crown cover
709%. Herb cover absent ; well-developed needle litter. Regeneration of
pine sparse and of poor vigour.

B — Gaps due to felling of injured trees ; crown cover 0-4C7%. Herb
cover poorly developed. Regeneration of pine not uniform in number,
partly well developed.

C — Clearing formed after clear-cutting of damaged trees ; crown
cover nil. Herb cover medium to dense. Regeneration strongly developed.

As shown in Table 1, regeneration after fire was sparse and of poor
growth in the weakly thinned plot (A). It was most abundant in gaps
(B), but the greatest height was attained in the clearing (C). As shown
by analyses of variance, the significance of the differences between
plots was P = 0.05 for the number of seedlings and P = 0.001 for the
seedling height.

According to Boudy (1), natural regeneration of Aleppo pine after
a fire is due mostly to the release of large amounts of seed from old

* Contribution from the Agricultural Research Organization, Bet Dagan, Israel.
1972 Series, No. 2275-E.



possible pour conserver ou rétablir un équilibre suffisant avec I'espace
ou il vit.

C’est pour cela qu'on parle tellement d’écologie, d’environnement,
de pollution, de procés & la technologie et ainsi de suite.

Termes et idées ne sont pas toujours acceptables ; les intentions non
toujours claires et humanitaires ; les faits non toujours proportionnés
aux fleuves de mots sortant sans interruption de réunions, conférences,
commissions, émissions radiotélévisées, publications ou articles de tout
genre,

On va dépasser la mesure dans les mots, mais surtout dans les pré-
visions apocalyptiques d’une catastrophe & courte échéance, ce qui em-
péche de nous consacrer a la diagnose plus difficile et engageante des
maux qui nous accablent (surpopulation, consommation excessive, désé-
quilibres sociaux, etc.) et & I'étude sérieuse des solutions a adopter.

Une action résolue pour la conservation et I'extension des foréts est
certainement un reméde parmi les plus efficaces et il est une tiche essen-
tielle de la sylviculture de pourvoir 4 I'aménagement des foréts, de facon
qu'elles puissent exercer leur fonction régulatrice de I'équilibre du milieu,
bien qu’elles continuent & satisfaire aux concrétes et différentes exigen-
ces d'utilisation.

La sylviculture naturaliste, ou sur bases écologiques, ainsi qu’on la dé-
finit depuis longtemps, n'exclut pas l'utilisation des foréts pour la pro-
duction ligneuse qui, au contraire, constitue un de ses buts ; toutefois, le
concept méme de soin cultural sousentend le souci de ne pas compro-
mettre, par utilisation, la régénération de la forét et la conservation de
son équilibre avec le milieu. L'obtention de ces buts ne peut résulter d'un
contraste mais d’une entente entre sylviculture et écologie.

Dans la plupart des cas, on ne saurait renoncer i I'utilisation pro-
ductive des foréts dans un pays pauvre en ressources naturelles tel que
le nétre ; ce qui compte vraiment est que cette utilisation soit réalisée
selon des méthodes qui sauvegardent la conservation. C'est un principe
qui, du reste, vaut aussi pour les autres utilisations, y compris la récréa-
tion qui peut, elle aussi, entrainer des dommages intolérables pour la
régénération du couvert ou méme provoquer des destructions, comme
dans les cas des incendies fréquents diis a I'imprudence ou a I'étourderie.

Toute planification qui soit comprise dans un cadre général d’utili-
sation des terres et d'aménagement du territoire, ne saurait faire abstrac-
tion d’'une gestion rationnelle des foréts existantes et d'une efficace
oeuvre d’extension du couvert forestier, ainsi que de la constitution de
plantations hors-forét aptes i contribuer de maniére concréte & la pro-
duction ligneuse.

Du moment que la forét est un élément essentiel de I'équilibre de la
biosphére, il est indiscutable que 'oeuvre du sylviculture soit & considérer
indispensable dans les planifications de ce genre,
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ECOLOGIE ET SYLVICULTURE : ANTITHESE OU HARMONIE ?
By A. DE PHILIPPIS, Firenze.

Resumé

Dés qu'on a commencé & parler de crise écologique, & la suite d’une
rupture de I'équilibre naturel de la biosphére dérivant de la dissociation
de plus en plus croissante de 'homme de son milieu, toute activité hu-
maine a été mise en état d'accusation a cause des fautes qu'elle peut
avoir eues par le passé et qu'elle pourrait avoir a I'avenir.

La sylviculture aussi a subi ce sort, car c’est surtout a l'exploitation
des foréts qu'on a attribué la responsabilité de la destruction et de la
dégradation du couvert forestier originaire.

Il en a dérivé 'opinion, assez répandue, qui juge I'exploitation des
foréts pour des buts productifs incompatibles avec d’autres réles (pro-
tection du sol, maintien des équilibres naturels, récréation) que la sociéte
actuelle demande aux foréts mémes.

C’est une conclusion hétive et superficielle, qui ne tient pas compte
des causes réelles du mal et améne & suggérer des remédes inefficaces
ou méme négatifs.

La cause déterminante de la destruction des foréts n'a pas été leur
utilisation productive, mais plutdt le besoin de consacrer une partie des
sols boisés a d’autres utilisations, notamment a l'agriculture, aux nou-
veaux agglomérés urbains, aux infrastructures.

11 est bien vrai que les transformations conséquentes n’ont pas été
toujours proportionnées aux besoins effectifs, mais cela s’est produit a
cause d'événements sociaux et économiques (guerres et crises d’origine
différente) que 'homme n’a pas su ou n'a pas voulu dominer.

L’énorme accroissement de la population mondiale et le progrés
technologique sans régle ont rapidement aggravé la situation aprés la
deuxiéme guerre mondiale: a l'’heure actuelle la limite de rupture de équi-
libre avec l'environnement est dangereusement proche pour la biosphére
entiére. Pour survivre, ’homme doit prendre soin d’améliorer, au moins
de ne pas empirer, les conditions de son existence en faisant tout son
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