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Mulberry (Morus spp.) leaf quality has a great role in silkworm rearing which in turn affects the overall silk yield. In
the recent past, many varieties of mulberry have been evolved considering the morphological characters, growth,
yield, and quality parameters based on bioassay. The present investigation was carried out on ten promising mulberry
genotypes viz. Tr-10, K-2, S-36, S-54, S-1, V-1, Mysore local, S-13, S-34, and RFS-135 to characterize stomatal size and
frequency, trichomes and idioblasts using SEM. These new parameters will provide useful information for cultivars
identification as well as for selecting mulberry genotypes adapted to different eco-climatic conditions and assessing

the feeding quality of leaf for silkworm rearing.
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Mulberry (Morus spp.) is exploited for feeding silk-
worms (Bombyx mori L.) which produce silk fibre.
Mulberry is grown in various eco-climatic conditions
of temperate and tropical countries like Japan, China,
and India. India ranks second internationally in terms
of silk production. The comparatively low production
and inferior leaf quality is mainly due to the absence
of mulberry genotypes suited for specific eco-cli-
matic zones.

The mulberry leaf surface determines the plant's
adaptation to different environments, exchange of
water vapour, CO, and O, through stomatal pores,
and palatability to the silkworm. The hairy cover of the
trichomes on the epidermis determines the epidermal
transpiration and the energy budget of the leaves.
Peter et al. (1995) have reported that plant trichomes
have a role in insect resistance, and growth and devel-
opment of large-bodied insects may be retarded due
to feeding hindrance. Many lepidopteran moths prefer
pubescent plant surfaces for oviposition, but early
instar larvae may suffer higher mortality. The chemicals
of glandular trichomes may impede an insect’s ability
to feed. A dense pubescence of plant trichomes
changes the optical properties of the leaf surface and
may reflect or absorb certain wavelengths of light
(Southwood, 1986). Another possible physiological
function is that by trapping a layer of air against the
leaf surface, trichomes could conserve heat and mois-
ture. The trichomes have been correlated with succu-
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lency in mulberry genotypes by Raju et al. (1980).
Fujita and Uchikawa (1986) have used trichomes and
idioblasts for identification of Japanese mulberry geno-
types. Katsumata (1972) found idioblasts to be a useful
feature for the dassification of mulberry trees.
Melikyan and Babyan (1971) found that idioblasts
have a significant role in determining the feeding qual-
ity of leaf to the silkworm. Though numerous mulberry
varieties have been evolved, no attempt has been
made to study the leaf surface. Therefore, the present
study was undertaken with ten promising mulberry
genotypes to determine variation in stomata, tri-
chomes, and idioblasts using SEM.

MATERIALS AND METHODS

Ten promising mulberry genotypes viz. Tr-10, K-2,
$-36, S-54, S-1, V-1, Mysore local, 5-13, $-34, and
RFS-135 grown in red loamy soil of pH 7.35 under a
pit system of plantation were used for the study. The
genotypes Mysore local, S-13, $-34, and RFS-135
were rainfed selections while K-2, S-36, 5-54, S-1,
and V-1 were developed for irrigated areas. Tr-10 was
a triploid genotype cultivated in hilly areas.

Plots of 3 x 5 m were laid out in RBD with 60 x 60
cm spacing in between the plants. The tenth leaf from
the first fully opened leaf from the top of different
genotypes was cut into pieces 3 mm? in size and fixed
in 2.5% glutaraldehyde (prepared in 0.2 M cacodylate
buffer, pH 7.2) for 2 h, then washed twice in buffer,
postfixed for 3 h in 2% osmium tetroxide, and dehy-
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drated in an alcohol-acetone series al room tempera-
ture. The dehydrated material was dried in a critical-
point drier (EMS-850) using CO. as the transition
fluid. The dried samples were mounted onto copper
stubs keeping the abaxial leaf surface up by using
double-sided sticky tape, and then coated with gold
i20 nm thickness) in o sputter coater (EMS-550). The
coated  samples were  examined  under electron
microscope (EOL 100 CX 1-ASHY 41 at 20 KV Sto-
matal size and frequency, and length of trichomes and
idioblasts were measured in 25 ficlds cach tor 10 dif-
ferent leaf samples from difterent plants tor cach gen-
otype. Means and standard error were calculate.

RESULTS AND DISCUSSION

Based on the scanning electron microscopic: obser-
vations, the stomatal size of all the genotypes studied
can be grouped into three categories: 1. Largest-sized
stomata (13.251 « 0005 pum length and 5527 =
0.008 pm width) in genotype: Ir-10, 2. medium-sized
stomata (ranging between 10.010 - 10,014 i length
and 4.533 - 5.047 pum widthy in genotypes K-2, $-36,
S-54, S 1, and V-1, and 3. small-sized stomata (rang-
ing between 8.021 - 8513 um length and 3.046 1o
5.753 pm width) in genotypes Mysore local, 513, S-
34, and RFS-135 (Table 1, Plate 1, Figs.1-104.

Furlhvr bu«;v(! on the number of stomata i an area
of 1333.2 pm the genotvpes can again be "mupocl
into 3 categories: 1. Genotypes Ir-10 and V-1 with 3
to 4 stomata, 2. genotypes K-2, Mysore local, 513, S-
36, $-34, $-54, and S-1 with 5 to 7 stomata, and 3.
genotype RFS-135 with an average of 8 slomata
(Table 1, Plate W, Figs. 1-10)

There seems 10 be an adaptive correlation between
size and the number ot stomala among difterent gen-

Table 1. Stomatal size, tr(*qut ney, size of trichomes and idioblasts in (lsllvwnl Bem mpvs ot mullwu
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otypes. Genotype Tr- 10 had the Targest stomata but
the fewest in number. This genotype is a triploid and
it is reported that the large size of the stomata is an
indication of the higher ploidy level in mulberry. Con-
versely, the rainfed genotype RIS- 135 had the small-
st stomata but the highest in number. Genotype $-1
had medium-sized as well as o medium number of
stomata. However, in genotype V1 though the sto-
maia were medium insize, there were fewer stomata
pet unit area. Cenotype S 13 had very small stomata
andl also a moderate number per unit area. This gen-
otype is reported to be quite adaptive for rainfed
arcas 1Susheelamma and Datta, 1993) and may be
atilized for turther exploitation in- diterent: cco-cli-
matic zones. The highest photesynthetic rate has
been recorded in this genotype by Chakraborti et al.
(1996). Banerjee (1991) found the highest moulting
percentage in multivoltine- and bivoltine-hybrid silk-
worm races led with leaves of this genotype.

the trichomes and idioblasts or all ten genotypes
are presented m fable 1, Plate BE Figures 1-10. In all
the genotypes studied, the trichomes tound were
glandular and the trichomes of genotype $-54 were
fongest at 21 £0.66 um. In another category, -
chomes were medium in length,  ranging trom
2009 L0227 10 2321 2057 pm in genotypes S-734,
Mysore local, ST, RFS-135, and Tr-10. Inca third cate-
gy, trichomes length ranged between 16,64 £0.43
o 1947 4 00 pmein the genotypes K-2, 5-13, 5236,
ansd V=1 Thus. genotype RFS-125 had the smallest
but the most stomata and the highest average tri-
chome length. Genotype Ir-10 had the largest sto-
mata, the !'vwmt in numhm and an average trichome
fength of 2321 £0.57 pm. Genolype 5-54 had the
highest dvvr.\g,v trichome length o1 26.21 £ 0.66 pm.

idioblasts were hemispherical with microtubercles
all around the surtace. Idioblasts found were cither
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Plate 1. Different size of stomata in the mulberry genotypes
Tr-10 (Fig. 1, K-2 (Fig. 2), S-36 (Fig. 3), $-54 (Fig. 4), S-1 (Fig.

5), V-1 (Fig. 6), Mysore local (Fig. /) S- l3 (Fig. 8), S-34 (Fig.
9), and RFS-135 iFig. 10). Scale bar = 5 pum.

long- or short-notched. In this regard, genotype S-34
displayed a very long idioblast (31.24 £0.61 pm)
while short idioblasts of 12.84 £0.32 to 19.83 £0.57
um were observed in genotypes V-1, Mysore local, Tr-
10, $-36, and S-54. The idioblasts in genotypes S-13,
K-2, S-1, and RFS-135 were intermediate in length
(21.08 £0.63 to 25.26 £ 0.67 um) (Table 1, Plate I,
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Plate 11. Numbser of stomata in the mulberry genotypes Tr-10
iFig. 1), K-2 (Fig. 2), $-36 (Fig. 3), $-54 (Fig. 4), S-1 (Fig. 5), V-
! (Fig. 6), My-ore local (Fig. 7), $-13 (Fig. 8), S-34 (Fig. 9),
and RFS-135 (Fig. 10). Scale bar = 10 um.

Figs. 1-10). Fujita and Uchikawa (1986) found varia-
tion in trichomes and idioblasts of many Japanese
mulberry cultivars and so used trichomes and idio-
blasts as a tool for cultivar identification. Shah and
Kachroo (1975) expressed the opinion that the infor-
mation about trichomes may throw light on the pref-
erence for certain foliage by the silkworm. Idioblasts
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Plate 11, Idioblast and tric homes in the mudherry genotvpes
Te-10iFig D, K2 Fig. 21, S 236 :Fig. 31 S0l (Fig. 11, S-1 (Fig.
51, V-1 ihig 6 Mysore Tocal ihig, 73, S0 Fig 81 534 b,
91, aned RES-135 ¢big 101, Scade bae = 20 ym,

have also been found to have a signiticant role in
determining the feeding quality of leat 1o the silk-
worm by Melikyan and Babyan +1971), however,
carly instar larvae may sutfer from: higher mortality
Poter ei al., 19951,

The present investigation may be usetul in cultivars
identification, the selection of genotypes adapted to
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ditferent eco-climatic conditions and the assessment
ol the teeding quality of leal for sitkworm rearing.
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