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SEPTATE SIEVE TUBE ELEMENTS

N. VENUGOPAL, K. V. KRISHNAMURTHY
and K. PERIASAMY

Department of Botany, Bharathidasan University,
Tiruchirapally 620023, India.

DURING the course of investigation on seasonal
activity of the vascular cambium of Dalbergia sissoo
Roxb, Morinda tinctoria Roxb and Terminaha crenu-
lata Roth, the authors came across certain sieve tube
elements which differed from the normal elements in
structure. The present account deals with them.

The secondary phloem contained sieve tube ele-
ments, companion cells, axial and ray parenchyma
and fibres. The sieve tube elements were elongated
cells with sieve plates restricted to the end walls.
During the period of very active cambial activity only
normal sieve tube elements were formed. But when the
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cambium approached dormancy or least activity,
several ‘septate’ sieve tube clements were formed in
addition to normal elements. These elements were like
normal sieve tube elements with sieve plates on either
end but, in addition, had a variable number of
transverse septa (a maximum of six in Dalbergia),
which partitioned the elements into compartments
(figure 1 A-C). There is cytoplasmic continuity be-
tween the compartments of such elements. The septa
were formed after the initiation of sieve plate dif-
ferentiation and were very thin and primary in nature.
The possibility of mistaking the cross walls of cells
lying just below such sieve tube elements as the septa
was ruled out by examining these elements at different
foci. Carefully isolated elements in macerated prepar-
ations showed definite septa (figure 1C), thus confirm-
ing the above observation.

The presence of such “septate’ sieve tube elements
has not been so far recorded in any angiosperm?,
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Figure 1A and B. Portions of secondary phloem of Dalbergia sissoo and Terminaha crenulata cespectively n
TLS. A, x 625; B, x 443. C. A single sieve tube element of Morinda tinctoria from s macerated preparation and
otained with Aniline Blue, x 1000. S = Sieve plate. The arrows indicate the position of septa
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although septate fibres are very common (n the
secondary xylem and phlcem of many plants such as
the species of ¥ utes®. The functional signuficance of the
scpta in ‘septate’ sieve tube elements is unknown.
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A COMPARATIVE STUDY OF AMMONIA
EXCRETION BY MASTIGOCLADUS
LAMINOSUS COHN AND GLOEOCAPSASP
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IN cyanobacteria, glutamine synthetase (Gs) 1s the
major enzyme involved in the primary assimilation of
ammonia® and its activity gets inhibited by the action
of the glutamate-analogues L-methionine-DL-sulpho-
ximine?? (Msx) and 5-hydroxylysine®. Thus, when
ammonia assimilation into organic nitrogen is pre-
venited, a major portion of the newly fixed ammonia
gets released’.

The effect(s) of MSX on the cyanobactenia Mastigo-
cladus laminosus Cohn and Gloeocapsa were investi-
gated. GS from both the cyanobacteria is almost
completely inhibited in presence of MSx evenat 10 uM.
This results in ammeonia excretion for 6 days by the
former 2nd 13 days by the latter (figure 1a, b). While in
the unicellufar Gloeocapsa, MSX causes an irreversible
inhibition of &S, in the flamentous M. laminosus
inhibition of GS is relieved after 6 days owing perhaps
to the dilution of the inhibitory effect during cell
multiplication or transport of glutamine from the
heterocysts, This inhibition of GS in response 10 MSX
treatment is promising and offers possibilities for use
of the cyanobacteria as mini-fertilizer plants in the
field.

Nitrogenase activity decreases marginally on treat-
ment with msx (table 1). However, on transier from
light to dark, its activity is lowered by 9097 and 507 in
M. laminosus and in Gloeocapsa respectively. In
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Figure 1. Excretion of ammonia by M. laminosus (A)
and Gloeocapsa (B) in the presence of 10 uM MSX. O N-
free, light. @ N-free, dark. A NO;-grown, light,



