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Figures 1-4. 1. Thick section showing the
ornamented cuticle covering the papillaec cells
(% 360); 2. Fluorescence photograph of the stigma-
tic surface stained with automine O. Note the
ormmamentation showing bright fluorescence indicat-
ing the presence of cutin. (X 320); 3. Electron
micrograph showing the thick cuticle deposited
between two contiguous papillae cells (X 12,000),
4. Thick and wavy cuticle on the surface of papillae
ceils. Note the massive cutin deposition at the
corner of two compactly arranged papillae cells. The
thin arrows indicate the channel-lhke configuration
in cuticle and the thick arrows point to the pellicle.
The vacuoles of the papillae cells contain abundant
phenolic materials (x 12,000). [CU = cuticle,
ML = middle lamella, P = pellicle, PC = papillae
cell, PH = phenolic material, W = wall].

However, in the dry stigmas on the other hand, the
hydrated pellicle—comparable to the exudaton 1n
wet stigmas—is present on the outer region of the
cuticle and the pollen germinated should erode the
cuticle before its penetration’. In cruciferae, as in

many other plants, Linskens and Heinen® observed
that the emerging pollen tube tip must penetrate the
cuticle of a contiguous stigma papillae before 1t
enters the style and this requires the activation of
cutin esterase {cutinase)} at the point of entry.

In the dry stigma of mango, the cutin depositior
even penetrates deep into the intercellular spaces
between the loosely arranged papillae cells. Flower-
ing in mango occurs during the dry season; the thick
cuticle that covers the stigma surface is p:obably an
adaptation to prevent desiccation. However, this
adaptation prevents the entry of many pollen tubes,
since the pollen grains should have an effcctive
cutinase system to erode the thick cuticle. In the
absence of such pollen grains, many ovules may
remain unfertibhzed in a panicle and would result in
the reduced fruit set. However, mechamcal “trip-
ping’ of the stigma surface with a brush before
pollination would help in overcoming this barrier.
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Penniserum OrRIENTALE Rich, 18 an evergreen
perennial forage species considered to be highly
nutritious, palatable and drought-resistant. Cytolo-
gical studies in this species revealed chromosomal
races with 2n = 18, 27, 36 and 45, all dertved from
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the base number x = 9", In a programme on the
cytological investigations in some wild pennisetums,
the present paper records the cytological observa-
tions on 36 chromosomed P. orientale.

Clones of P. orientale obtained from Institute of
Agricultural Sciences, BHU, Varanasi were trans-
planted in the microplots of cytogenetics unit at this
Institute. Somatic chromosomes were studied from
root tip mernistemns. The root tips were collected
between 4.30 p.m. and 5.00 p.m. and treated in
saturated solution of paradichlorobenzene for 1 hr.
After washing, these were fixed in a mixture of 1.3
acetic alcohol, to which a trace of iron acetate was
added. The root tips were squashed in 1% aceto
orcein. For meiotic stages, young spikelets were
fixed between 8.00 and 9.00 a.m. in the 1:3 acetic
alcohol mixture mentioned above. Anthers were
squashed in 1% aceto carmine.

In the root tip cells of P. orientale, 56 somatic
chromosomes were observed (figures 1 and 1a). The

S, -

complement possessed 34 median, 18 submedian
and 4 subterminal chromosomes. Meiotic studies
revealed chromosome number 27 = 56 (figures 2
and 3). Chromosome associations at diakinesis and
metaphase-I were quadrivalents, bivalents and uni-
valents (tables 1 and 2, and figures 2 and 3). In the
total of 50 cells analysed at diakinesis, 3 cells are
observed with 6 quadrivalents and 9 with 1 quadriva-
lent. The frequency of quadrivalents per cell was
3.08. The quadrivalents were both ring and chain
type (figure 2). It is evident from table 2 that there is
a decrease in the quadrivalent frequency at meta-
phase-1 in comparison to that at diakinesis. This may
be due to falling apart of some of the quadri-
valents at late diakinesis into bivalents. The low
frequency of multivalents could be possibly attri-
buted to the failure of multiple chiasma formation
due to the small size of the chromosomes. At
diakinesis the frequency of bivalents per cell was
21.78 whereas it was 25.22 at metaphase-I (tables 1

Table 1 Frequency of chromosome associations at diakinesis in Pennisetum orientale.
Chromosome number 2n = 56

No. of % of

v [1 I

Chromosome associa-
tions at diakinesis cells cell
IV 4+ 26 11, O 18
2 1V +24 11, 7 14
3 IV, +22 11, 14 28
4 1V . +20 11, 14 28
5TV, +17 1. +2 1, 3 6
6 [V, +16 11, 3 6
Total 50 1CO
Range
Mean

Quadrivalent Bivalent Univalent

9 234 _
14 168 —
42 308 -
56 280 -
15 51 6
18 48 -
154 1089 6

1-6 16=-26 0-2

3.08 21.78 0.12

———— - o TR

Table -2 Frequency of chromosome associations at metaphase-1 in Pennisetum
orientale. Chromosome number 2n = 56

il

v 1 [

Chromosome associa- No. of % of
tions at metaphase-1 cells cells Quadrivalent  Bivalett  Univalent
1V +26 11 20 10 20 520 -
21V, +23 N +2 1, 4 8 8 92 8
27 IL.+2 1, 10 20 - 2 20
28 1. 3 6 - 84 —~
IV+25 1I.+2 1, 7 14 7 175 14
JIV,+21 H.+2 L, 3 6 18 63 6
4 IV.+19 1. +2 1, 3 6 12 57 6
Total 50 100 N 1261 54
Range ()~ 1925 (-2
Mean 1.30 250 { (R







