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Figure 1
Linear regressions and scatter diagrams for 17 provenances, of leaf dry-matter content (%)
over mean minimum temperature of coldest month (above), longitude (centre) and latitude

(below) of seed origin.
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Figure 2. — Lavandula officinalis, Rosmarin officinalis subsp. prostrata and in the rear
Cercis siliquastrum in the trial plot for multi-purpose afforestation in the “Achihud” forest.
The plants are five years old.
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THE POWDER-POST BEETLE LYCTUS BRUNNEUS STEPH. IN ISRAEL
By J. HALPERIN,
Division of Entomology, Agricultural Research Organization, Ilanot.

Since three years, the population of Lyctus in Israel is increasing constantly,
damaging especially plywood, apparently because of the use of tropical wood
susceptible to this insect, in industry and the increasing demands for wood pro-
ducts for house interior decoration.

In the present review, based mainly on world literature, details are given on
the genus and species found in Israel, with special emphasis upon L. brunneus
Steph., its distribution and biology. So far the insect was found here in Oak,
Eucalypt, Dalbergia, Grevillea, Moringa and Bamboo, and in wood products of
mainly tropical timber,

Symptoms of presence of Lyctus are given and means to reduce its population
are indicated.

The author is grateful to Mr. S. Cymorek, Desowag-Bayer Holzschutz, Krefeld,
for the identification of the species.
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INTERRELATIONS BETWEEN SITE FACTORS AND PERFORMANCE
OF ALEPPO PINE IN THE SHA’AR HAGAY FOREST

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

Summary

A survey was conducted in the Sha’ar haGay (Bab-al-Wad) forest to determine
interactions between site factors, growth rate and crown decline of planted Aleppo
pine. Among the site factors examined, the nature of the geological substrate was
found to have a decisive effect on performance; the effects of aspect (exposure),
stoniness, rock outcrops and soil type were secondary. Available evidence points
to the fact that the decline of the Aleppo pine at this site is related to the extreme
drought which prevailed in 1959/60 and 1962/63. Trees with narrow rings pro-
duced broad rings before the drought years and were apparently dominant, while
trees with broad rings produced before 1959 narrow rings and were apparently co-
dominant, or dominated. Significant correlations between branching, cone produc-
tion and bark type suggest the present of at least two genotypes of Aleppo pine;
the genotype with small branches, smooth bark and few cones is apparently not
affected by the factors which caused the decline of the other Aleppo pines at the
same site. The significance of the findings for management and tree improvement
is discussed.

GUIDELINES FOR PLANNING EUCALYPT LIMAN PLANTATIONS
IN THE NEGEV DESERT

By E. STIBBE* and J. KAPLAN *

A survey of liman plantations in the Negev, irrigated by run-off water from
adjacent catchment areas, showed the need to determine or to predict the amount
of run-off, the intensity, amount and distribution of rainfall, the depth of wetting
of the soil that is required, and soil moisture depletion patterns in a mature
eucalypt plantation with adequate wetting of the root zone. Guidelines for plan-
ning plantations in limans were deduced from the results of an investigation on
hydrological and rooting patterns of a plot receiving the run-off from a clearly
defined catchment south of Beer Sheba.

1 Institute of Soils and Water, Agricultural Research Organization, Bet Dagan.
2 Forest Department, Land Development Authority, Eshtaol.
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Discussion and Conclusions

Since there is a direct relation between leaf dry-matter content in the winter
and the magnitude of low-temperature resistance (9, 11), clinal variation in the
dry-matter content in E. camaldulensis (Tables 2, 3; Figure 1) points to the fact
that variation in frost resistance is clinal, being directly related to the latitude
and longitude of the seed origin. Such a variation, well known in Pinus sylvestris
L. (11), is hardly unexpected in E. camaldulensis, since the mean temperatures
at the seed sources tested vary in relation to latitude and longitude (Table 2,
Figure 1).

The existence of clinal variation in frost resistance was reported in eucalypts
such as E. fastigata Deane et Maid. (3, 16), E. globulus Labill. (10), E. pauciflora
Sieb. ex Spreng. (5, 13, 14), E. regnans F. Muell. (1, 4), E. viminalis Labill, (12)
and E. urnigera Hook f. (17), but in contrast to E..camaldulensis their resistance
varies along altitudinal clines. In the present study no relation was found between
dry-matter content of E. camaldulensis and altitude of seed origin; however,
intensive sampling in areas where the species occurs at different altitudes, such
as the Mt. Lofty Ranges in South Australia (7), could possibly show that an
altitudinal cline of frost resistance is superimposed on the latitudinal and longi-
tudinal clines.

To conclude, it is possible to select provenances of E. camaldulensis on the
basis of geographic and climatic parameters of the seed sources, with latitude,
longitude and mean minimum temperature of the coldest month taken together
providing the best estimate of frost resistance (Table 3). The relatively low
correlation coefficient between dry-matter content and mean minimum temperature
at the seed source (Table 2) is believed to be due to the fact that temperatures
used in the calculations are those at the nearest meteorological stations and,
particularly in the undeveloped north of Australia, reflect the macroclimate of
very large areas rather than the local climates prevailing at the seed sources, No
endeavours were made in the present study to investigate variation in frost
resistance within seed sources, but it may be inferred that there is considerable
within-provenance variation (15) and that the possibility exists to select elite trees
combining good frost resistance with fast growth (6).

Acknowledgements
We are grateful to Dr. A. Genizi, of the Agricultural Research Organization,
Bet Dagan, for the statistical analyses of the data; and to the Forest Department,
Land Development Authority, for financial support of the research,
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Table 1

Seed Origins and Leaf Dry-Matter Content

No. Seed origin 7 2 :
6869 Katherine R., Katherine, N.T. 14 25 192° 1% 13.2 42.1
8409  Wyndham, N.T. 15 41 128 05 190 476
6945* Warrigal Creek, SW of Pentland, QIld. 20 35 145 27 9.5 46.8
6948 Bullock Creek, E of Hughenden, Qld. 20 49 144 48 8.1 48.1
7030  Ashburton R., S of Onslow, W.A. 22 02 115 01 10.8 458
6963 Quilpie, Qld. 26 35 144 18 54 498
6871 E of Quilpie, QId. 26 52 144 49 54 486
6870  Cunnamulla, Qld. 28 04 145 41 a7 15053
7052 Agnew (Lawlers), W. A, 28 15 120 40 52 %58
6865 Gilgandra, N.S.W. 31 00 149 00 2.1 49.2
3802 Silverton, N.S.W. 31 54 141 13 - 50.8
6982*
6984* Silverton, N.S.W. 31 54 141 13 5.1 514
6988+
6966* i ’
6970* Menger's Hill, Angaston, S.A. 34 30 139 00 48 49.6
6990 Darlington Point, N.S.W. 34 34 146 01 36 47.5
6977*  Little Swamp, Port Lincoln, S.A. 34 40 135 50 8.0 494
6845 Lake Albacutya, Vic. 35 .50 142 00 38 54.6
6846 Barmah Forest, Nathalia, Vic. 36 00 145 10 46 55.8
1. Latitude S.
2. Longitude E.
3. Mean minimum temperature of coldest month (°C).
4. Leaf dry-matter content (%).
* Half-sibs.
Table 2
Matrix of Correlation Coefficients
L 2. 3. 4.
1. Latitude 1.000 0.380 ~0.819*+ 0.729**
2. Longitude 1.000 -0.536* 0.498*
3. Minimum temperature 1.000 -0.526*
4. Dry matter content 1.000
Table 3
Multiple Regressions between Dry-Matter Content (DMC) and Latitude (LAT),
Longitude (LON) and Mean Minimum Temperature of Coldest Month (MMT)
of Seed Origin

DMC = 2871 + 029LAT + 0.83LON r = 0768
DMC = 36.10 + 042LAT + 0.17MMT r = 0,739*
DMC = 3679 + 0.10LON — 028MMT r = 0.586**
DMC = 1573 + O045LAT + O0.I3LON + 0.37MMT r =

0.807**
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winter is lower than that of more frost-resistant provenances from the southern
parts of Australia (9).

The present paper reports data on leaf dry-matter content of 17 provenances,
which represent most of the natural range of E. camaldulensis in Australia, and
examines the significance of the findings for the selection of seed sources for
frost resistance,

Materials and Methods

On 23 February 1975, nine days afier a three-day cold spell with minimum
temperatures of 0.5-1.5 °C, leaf samples were collected in experimental plots at
Gan Hadar and Ilanot (32° 18’ N, 34° 54’ E) of 17 provenances of E. camal-
dulensis, some of which were represented by one or several half-sibs (Table 1).
At the time of sampling the trees were 5-8 years old and 7-16 m high, From
each population or half-sib family, three fully grown physiologically active leaves
from each of three trees selected at random were collected at about 4 m above
ground on the north side of the trees; the dry-matter content was determined
by drying for 24 h at 65 °C and expressed as percent of fresh weight. Results of
half-sibs of the same origin were averaged, since the intention was not to investi-
gate intra-provenance variation —a subject dealt with in a related study (6) —
but to determine patterns of variation in relation to geographic and climatic
parameters at the seed sources,

Results

As shown in Table 1, the dry-matter content of the leaves varied from 42.1
to 55.8%, depending on the seed origin. It was directly related to the mean
minimum temperature of the coldest month (Table 2, Figure 1). This finding is
doubtless due to the inverse relation existing between minimum temperatures and
latitude and longitude of the seed sources (Table 2). No statistically significant
relations were found between leaf dry-matter content, mean maximum temperature
of the hottest month and mean annual rainfall at the seed source.

Table 3 shows that the dry-matter content of the leaves is best expressed by
a multiple regression with latitude, longitude and mean minimum temperature
of the seed origin,



Table 2
Growth Rate of Arizona Cypress and of Arizona Smooth Cypress on Two Sites

: Number Age Height D.B.H.

Variety of trees (years) (m) (cm)
Ilanot Arboretum
var. arizonica 7 24 10.1£1.9 245
var. glabra 12 26 8712 156
Sha’ar haGay

var. arizonica 6 47 114+93 15+4
var. glabra 194 47 78+1.9 14+6

The general conclusion from this study is that both tree growth and shape
can be improved by substituting pure plantations of var. arizonica for the pre-
sently used mixture dominated by the slower-growing and more poorly formed
var. glabra. To achieve this, introduction of seed of true-to-name Arizona cypress
from its natural area of distribution in the U.S. and Mexico is recommended.
Since this area is disjunct, it may be of interest to compare the performance of
various seed sources to select the most suitable seed origin of this valuable timber,
shelter and amenity tree.

References: see p. 8.

CLINAL VARIATION IN LEAF DRY-MATTER CONTENT IN
EUCALYPTUS CAMALDULENSIS DEHN. AND ITS RELATION TO
FROST RESISTANCE *

By CLARA GRUNWALD and R, KARSCHON
Forestry Division, Agricultural Research Organization, Ilanot.

Summary
The dry-matter content of leaves of E. camaldulensis in the winter varies
according to the seed source in Australia, with variation being clinal from north
to south and from west to east. The selection of seed sources for frost resistance
is discussed.

Introduction
In earlier investigations (2, 8, 9) the low-temperature resistance of Eucalyptus
camaldulensis Dehn. was shown to vary according to the climatic parameters at
the seed source in Australia. However, owing to the small number of provenances
examined, no significant pattern of variation could be detected except for the
fact that tropical populations are less frost-resistant (2, 15) and respond to even
mild frost by anthocyanin formation (9) and that their dry-matter content in the

* Contribution from the Agricultural Research Organization, Bet Dagan, Israel. 1977
Series, No. 178-E.
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trees are on north-facing slopes in sheltered sites (coves and terraces) with deep,
permeable, moist soils (2, 3, 5).

Arizona smooth cypress is confined to the mountain areas of central Arizona
at elevations of 1750 m and more; its area of distribution is therefore to the north
of that of Arizona cypress and does not overlap with the latter (3). The tree
reaches a height of 7-15 m (rarely 20 m) with a crown diameter of 5-12 m. Old
trees growing in the open develop long branches which turn downward because
of their weight; only one-fourth to one-third of the stem is devoid of branches.
The stem is slightly tapering and in its upper part forks into several leaders.
Young trees have upright-growing branches. The bark is thin, smooth, dark
purple-reddish; each season’s bark breaks up into small, scale-like plates which
shed during the autumn and winter, leaving a smooth stem, Bark shedding of
fast-growing trees is more rapid and complete than that of slow-growing trees.
The foliage is glaucous. The back of the scale-like acutely pointed needles displays
a relatively large resin gland. The cones are smooth, conspicuously wrinkled,
with a deep bluish-gray hue, and armed with incurved, somewhat flat-pointed
bosses. Mature cones attain 32 mm in diameter. Very old cones are ash-gray with
less conspicuous bosses. Although of similar colour and shape, the seeds are
larger than those of Arizona cypress. In its natural habitat Arizona smooth cypress
reaches its optimum development along sheltered well-watered ravines and on
gentle slopes and terraces with moist soil (2, 3, 5).

No details are available on the introduction into Israel of Arizona cypress
and Arizona smooth cypress, but, judging from early reports (1, 4), the first
trees were apparently planted in the early 1920s, with extensive use dating from
the 1930s. As shown in Table 1, most of the early plantations were either of
var. glabra or of a mixture of var. glabra and var. arizonica, the former being
in the majority. For instance, in the oldest surviving plantation at Sha’ar haGay
planted in 1929/1930 (Y. Hershenson, personal communication), var. glabra and
var. arizonica occur at rates of 97% and 3%, respectively. As shown in Table 2
var. arizonica is distinctly superior to var. glabra in both height and diameter,
although at Tlanot the latter was taller at the time of planting and two years
older than the former.

Table 1
Rates of Occurrence in Mandate Plantations of Arizona Cypress
and Arizona Smooth Cypress

Number of var. glabra
Locality trees arizonica (%)

examined (%) var.
Nazareth Hills 26 12 88
Nazareth Hills 23 9 91
Zikhron Ya'agov Railway Sta. 112 5 95
Tel Mond (windbreak) 19 5 95
Sha’ar haGay 200 3 97
Qiryat Ye’arim 27 — 100
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1975) would lead to a high kinetin-low auxin ratio at the cut ends of severed
roots and a low kinetin-high auxin ratio at the cut ends of roots still joined to
the parent plant (Fig. 2). These conditions correspond to those already noted
for bud induction and suppression in callus tissue cultures.

Theophrastus more than two thousand years ago wrote of the ways in which
wild trees originate “they all grow either from seed or from a root.” (Theo-
phrastus, A. Hort translation, 1916).

Perhaps seasonal variations in IAA production in the shoot system or kinetin
production in the root system can result in altered ratios of the two hormones
and lead to spontaneous production of adventitious shoots on roots, i.e the well-
known phenomenon of suckering. This may also explain the later appearance
of occasional shoots on roots still connected to the parent trees in contrast to
the earlier ones formed on severed roots.

References: see p. 6.

ARIZONA CYPRESS AND ARIZONA SMOOTH CYPRESS IN ISRAEL*

By A. WEINSTEIN,
Division of Forestry, Agricultural Research Organization, Ilanot.

Arizona cypress lato sensu, though widely planted throughout Israel, occurs
in small numbers in forests, roadside plantations, windbreaks, parks and gardens.
Upon close inspection, it was found to consist of two varieties which were formerly
considered as two closely related species, viz., Cupressus arizona var. arizonica
(Greene) Little (C. arizonica Greene, Arizona cypress), and C. arizonica var.
glabra (Sudw.) Little (C. glabra Sudw., Arizona smooth cypress).

True-to-name Arizona cypress occurs in small scattered areas in the mountains
of Arizona, New Mexico, Texas (U.S.A.) and northern Mexico at elevations of
900-1500 m and more (2, 3). On good sites it is a particularly straight tree with
a single leader and upward-growing branches forming a sharp-pointed crown,
reaching a height of 15-24 m; on adverse sites it has a rounded or flat crown
and branchy stem and grows to 9 m in height. In large trees the stem bark is
firm, somewhat fibrous, deeply furrowed, and of ashy-brown colour; the bark
of young trees is scaly and underneath the scales it is reddish to dark yellowish-
brown. The minute scale-like sharp-pointed needles have a whitish bloom which,
particularly in young trees, gives the foliage a silvery hue. They are mainly with-
out pits on the back and very rarely display very small resinous glands, The
cones ripen in September of the second year and vary in diameter from 20 to
28 mm; the conspicuous bosses of the cone scales are usually small and prick-like
on just matured cones and large and horn-like on older cones. In its native
habitat the tree grows on moist or rather rocky and gravelly soils on mountain
slopes or in the thalweg and on the sides of canyons. The largest and best-formed

*Contribution from the Agricultural Research Organization, Bet Dagan, Israel. 1977
Series, No. 257-E.
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to the cut ends of roots isolated from the parent trees (Fig. 1). By late October
some of these were over 1 meter high. In contrast, less than ten shoots grew
near to the cut ends of roots connected to the parent trees, and most of these
appeared later than those on the severed roots. In addition to the induced
suckering, occasional spontaneous suckering occurred on uncut roots at various
distances from the parent irees.

The production of adventitious shoots is a well-known phenomenon (Sinnott,
1960). White poplars often regenerate by root suckers. One can occasionally
observe a row of young trees produced by a single horizontal root. The spon-
taneous suckering from roots produces trees at varying distances from the parent
trees and a pattern is often hard to discern. “They sucker very vigorously and
considerably away (50 meters) from the parent tree” (FAO, 1958). In the case
of the roots severed during the digging of a trench, many of these roots produced
shoots mainly on those roots no longer connected to the trees.

Discussion

The above observations may serve as a basis for discussing the following

topics in plant development.

How do roots form shoots and is this a common phenomenon?

What does the formation of shoots mainly on the severed roots indicate?
Is apical dominance involved?

How may plant hormones regulate this phenomenon?

Is there evidence of polarity?

How best to explain spontaneous suckering at various distances from
trees as well as induced suckering on the cut ends of severed roots?

Rudolf Dostal in his elegant book “On Integration in Plants” summarizes the
early literature on the role of downward polar movement of the plant hormone
Indole acetic acid in the integration of plants. He cites the work of Nemec who
showed that isolated roots of Taraxacum (dandelion) formed new buds at their
upper end and roots at their lower end and describes the ability of TAA to
prevent bud formation on hypocotyles of Linum (flax), concluding that “auxin
deficiency causes an increase in the ability of the plant to form adventitious
buds” (Dostal, 1967).

Wardlaw (1965) summarizes the contributions of Skoog and his co-workers
in establishing the role of kinetin in the induction of bud formation in callus
tissue cultures. “The interaction of kinetin and IAA at certain concentrations
resulted in abundant bud formation, this formative process being repressed at
higher concentrations of IAA.” Priestly and Swingle (1929) summarized the work
of Beijerinck and adding their own observations note that in the case of Populus
alba buds may arise from callus on the roots. They suggest that this callus may
“receive a free supply of sap from the root stele where sap is often contained
under pressure.” Kinetin-like cell division factors may originate in root tips
(Weiss & Vaadia, 1965) and move towards the shoot (Kende, 1965). This, to-
gether with the downward movement of IAA both in shoots and roots (Leopold,
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INDUCTION OF ADVENTITIOUS SHOOTS ON ROOTS OF WHITE
POPLARS — AN UNPLANNED EXPERIMENT IN PLANT DEVELOPMENT

By A. WITZTUM,
Biology Department, University of Negev, Beer Sheva, Israel
and
V. RAVIV,
Botany Department, Hebrew University, Jerusalem, Israel.

Abstract
When a long trench was dug parallel to a row of poplar trees, many roots of
these trees were cut. This was followed by the formation of numerous adventitious
shoots on the severed roots and few shoots on the injured roots still connected
to the parent trees. The observation and discussion of unplanned experiments,
for example in disturbed habitats, is often a good way to introduce topics in
plant development and ecology.

Introduction and Observations
During the construction of a pipeline on the Givat Ram campus of the Hebrew
University in Jerusalem in June, 1975, a trench was dug parallel to a long row of
white poplars and nine meters from their trunks, The trench remained open until
November and during this time hundreds of shoots differentiated and grew close

— 55—



The length of sieve elements, according to Cheadle and Esau (1958), is
influenced by several factors such as the length of fusiform initials, intrusive
growth, divisions within the phloic initials, and development of parenchyma
cells along with the sieve elements. The exact cause responsible for the size
variation of these elements, therefore, cannot be speculated upon, The prominent
vicissitudes met with in the variation pattern of sieve elements might be due to
fluctuations in the growth rate depending on the conditions available at a particu-
lar time.

That certain growth patterns, in relation to the age of cambium, do exist
within the secondary phloem, may be inferred from the data hitherto obtained,
but it needs more information collected from a considerably large number of
species to make any generalization in this regard.

Similar results have been obtained by Ghouse and co-workers in some recent
studies on phloem fibres (see Ghouse and Siddiqui 1976a, b; Ghouse and Hashmi

1977).
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length suffers a deep decline somewhat in the middle of the bark. This progressing |
toward the periphery, precedes an ephemeral accretion in the cell length, which
is followed again by an ultimate declivity near the periderm region (Fig. 1).

A pretty large number of fibres, besides their common appearance as a
straight cell with pointed tips, do show diverse apical structures. They often :
exhibit forking, sub-apical branching, randomly placed teeth-like projections,
globular swollen tips, or ends with depressions on either side walls because of
the special growth characteristics they have to undergo. Sieve elements do not
show any special morphological modifications.

Discussion

The size variation of xylem fibres in relation to the growing age of vascular
cambium has been reported by Dinwoodie (1961), Kedharnath et al. (1963),
Parameswaran (1964), and Burley (1969). Xylem fibres situated in contiguity of
the cambium were found to be larger than those occurring relatively away from it
or, differently speaking, in the growth layers adjacent to the pith region. The
data obtained from Bauhinia, Melia and Teminalia spp. here elucidate the pos-
sibility of a similar trend of size variation for phloem elements (larger elements
near the cambium and shorter ones away from it), and thus, substantiate the
earlier reports of Liese and Parameswaran (1972), Ghouse and Yunus (1975),
and Yunus (elsewhere) for phloem fibres. By way of contrast, A. indica deviates
from this general trend, however. It runs parallel to certain exceptions met within
the earlier reports mentioned above.

Since the length of the fusiform initials is regulated by the relative age of
cambium (Bailey 1923, Hejnowicz and Hejnowicz 1958, Bannan 1962, Carlquist
1962, Evert 1963, Ghouse and Yunus 1973), the length variation of wood and
bast fibres in various positions could be attributed to the varying length of fusi-
form initials from which they originated. Thus, the shorter length of phloem
elements in the outer bark, and the longer one near the cambial zone recorded
in the present study, may be attributed to a considerable extent, to the shorter
size of young, and the longer size of old fusiform initials responsible for the
formation of these elements, respectively. Liese and Parameswaran (1972) consider
the shorter length of fibres in the outer bark to be an expression of the fact that
these cells originated at a time of high activity in cambial initials, as a result of
which the subsequent apical elongation could not occur on a large scale.

The variation trend in A. indica, however, cannot be expounded in the above
terms. Here, the apical elongation of fibre elements appears to play a more
significant r6le than the length increase of cambial initials due to the growing
age of cambium,

In view of the size differences between bast fibres and sieve tube members,
and on the basis of diverse forms of fibre apices, the occurrence of an intrusive
growth of fibres seems to be the case, and is, of course, what makes for the
fluctuations in fibre length variation, disturbing the general trends, in all the
species investigated.
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Mean length of fibres varies from 831-1375,in Azadirachta, 1548-2052 4
in Bauhinia, 912-1,000 4 in Melia, and 814-1450 win Terminalia. Mean length of
fusiform initials measures about 467 235, 336 y and 310y in these species,
respectively.

The fibre elements exhibit a distinct variation trend, the longer elements being
in the region of immediate phloic derivatives or functional phloem, and the
shorter ones in the peripheral region of the bark. Azadirachta indica, however,
shows a reverse pattern in which the fibre elements found in the vicinity of
vascular cambium are shorter than those occurring away from it. In the samples
studied, the decrease or increase in length is not gradual but is mostly beset with
fluctuations of various degrees in the different species (Fig. 1). The general
decline in fibre length (from periderm to cambial zone in A. indica and vice
versa in other species) ranges with species from 8-44%. This difference was found
to be statistically significant.

Mean length of sieve tube members ranges from 308-398 win Azadirachta,
232-285 4 in  Bauhinia, 300-385 u in Melia, and 325-400 y in Terminalia. Their
general trend of length variation resembles that of fibres in every species studied,
particularly in Azadirachta and Melia spp. In Melia and Terminalia, the mean
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Fig. 1. Histograms showing the relative length of phloem fibres and sieve tube clements
at different positions within the bark in relation to cambium in Azadirachta,
Bauhinia, Melia and Terminalia.
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Introduction

Although, for the last two decades, the study of bark in the tropics has been
gaining an increasing attention of phyto-anatomists as regards its anatomical
and developmental aspects (Whitmore 1962a, b, c; Parameswaran and Liese
1968, 1970), there is paucity of information regarding the variation in size of
the outer cambial derivatives in relation to their increasing distance from the
cambium. A few reports by Liese and Parameswaran (1972), Ghouse and Yunus
(1975) and Yunus (elsewhere) on some tropical trees, form the only literature
available in this context. The present work was, therefore, undertaken to find
out whether there exists any recognisable variation trend in size of bast fibres
and sieve tube members, and to clarify how a change in size of fusiform initials
could affect the size of these phloic elements. Such a study may also reveal the
probable occurrence of intrusive growth in the phloic components,

Materials and Methods

Bark samples (2 cm?® blocks) obtained from the main trunks of Azadirachta
indica A. Juss. (Meliacceae), Bauhinia variegata Linn. (Caesalpinaceae), Melia
azedarach Linn. (Meliaceae) and Terminalia arjuna Wight and Arn. (Combretaceae)
trees grown in Aligarh, were collected, fixed, and preserved in the same way as
described by Ghouse and Yunus (1973). One-mm-thick tangential slices were
made out of all the samples (15-20 samples collected from different trees of com-
parable age, vigour and size for each species) and numbered serially starting from
the cambial side. The elements were then separately macerated in 5% NaOH
solution at about 50°C, following the method of Ghouse, et al. (1975). A double
staining with astra blue/safranine solution or chrysoidin red proved adequate
for recognising bast fibres and sieve tube members. In each slice 1,000 fibres and
250 sieve tube members were measured with a calibrated microscope and an
ocular micrometer,

The size of cambial initials was scaled in tangential sections prepared from
separate samples collected simultaneously from the same trees. The mean size of
fusiform initials was calculated on the basis of 500 measurements randomly taken
from five samples for each species.

Statistical analysis of the data obtained was conducted, employing the Z-test.
The data for cell length variation in the extreme outer bark regions cannot be
envisaged as statistically significant because of the thin population of phloic
elements in that region.

Results
In all the species under investigation, phloic elements (bast fibres and sieve
tube members) are longer than their parent cambial initials, and themselves differ
in size at different positions within the bark corresponding to their relative
distance from the cambium. The difference is more profound among fibres rather
than sieve tube members.

7, -
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A DIURNAL TEMPERATURE COURSE WITH TWO MAXIMA
By G. SCHILLER,

Forestry Division, Agricultural Research Organization, Ilanot.

The occurrence of two daily temperature maxima on ‘sharav’ days is
described. Data are presented from Ilanot, but the phenomenon is of general
occurrence in all areas affected by the ‘sharav’. The incidence of two daily
temperature maxima is very rare.

CELL LENGTH VARIATION IN THE SECONDARY PHLOEM OF SOME
MEDICINALLY IMPORTANT TROPICAL TREES

By M. YUNUS, M. IQBAL, and D. YUNUS,
Department of Botany, Aligarh Muslim University, Aligarh 202001, India.

Abstract

Microscopic examination of macerated phloem elements, in relation to their
relative position within the bark of Azadirachta indica, Bauhinia variegata, Melia
azedarach and Terminalia arjuna, reveals that:

(1) their length differs in variously distant positions from vascular cambium in
all the species. In case of phloem fibres, the variation range is minimum
(912-1000 u in Melia, and maximum (814-1450 ) 0 Terminalia. Sieve tube
members do not evince so pronounced a variation range;

(ii) phloem fibres as well as sieve tube members of Bauwhinia, Melia and Ter-
minalia species follow an almost similar trend of length variation, i.e., the elements
occurring adjacent to cambium are longer than those situated towards the peri-
derm. However, the reverse is the case in Azadirachta;

(iii) the observed size variation of phloem elements is attributable partly to the
increase in size of their mother cambial initials owing to the growing age of the
cambium, and partly to the intrusive growth they have undergone after completing
their symplastic growth,
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