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EFFECT ON ECONOMIC CHARACTERS OF SILK WORM, BOMBYX Ao L:
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The offect of mineral deficreney on muleerry nlant was studied under pot . ewltars "wlth'
kanva-2 mulberry variely, under different deficiemt nutign!  conditions, The leaves wars
cramically analysad and discusssd. To test the fquality of leaves, & feeding uxp,u,r'imm_waﬁ
conducted by leeding the hybrid worm, LX NBD, from Nl stege ‘uplo cocoon - farmation.
The lnival. cocoon and silk characters revealed thal dalictency in N P snd K alfected” the
growth and sutrient content of mulberry leaves which in wrn alfecied the growih sind
pconomic characiers of &ilk worm. Among the thiee elements. 'Pr deficiency affected tﬁa
cocoon characters and silk characters very badly; beceuts deficiency in ‘Pr affected  the up-

taee ol ‘piher elements In mulberey |eavies

In recent years, considerable in-
terest has arisen on the effects of
nutritional changes in host plant
upon insect develcpment and be-
haviour. Several workers have con-
ducted number of experiments and
reported on this aspect (Allen and
Selma, 1956, Watson, 1964, Shya-
mala and Bhat, 1965; Dahms and
Fenton, 1940, Haseman, 1946, Barker
and Tauber, 19561 a, Arant and
Jones, 1951, Evans, 1938, Smith and
Northcott, 1951, Hedge, 1963 and
Smith, 1859), In the present inve-
stigation the effact of deficiency in
N, P, K, Ca, Mg and S on multerry
Jrowth and the effect of mineral
leficient mulberry leaves on  the
:conomic  characters of silkworm,
ombyx mori L. are studied and reported.

MATERIALS AND METHODS

Two months old rooted cuttings
of Kanve-2 were removed and wash-
ed tharoughly to remove the adher-
ing soil and planted in the pots
containing sterile soil and were
irrigated with. nutrient solutions vz,
complete nutrient solutien( Hoagland
and Arron, 1938); nutrient solution
deficient in nitrogen, deficient in
phosphorus, deficient in potassium,
deficient in calcium, delicient in
magnesium and deficient in sulphu
(Table 1). The above seven  treat-
ments were replicated--10 times. The
plants were watered with nutriem
solution @ 100 ml/ pot at weekly
intervals. Daily the pots were water-

ed uniformly to keep the soil in a
moist condition..
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Establishment of mulberry cutt-
ings under different nutritional con-
ditions was recorded by the end of
the first month. The shoot length,
root length, shoot weight, and root
weight were recorded. Shoot weight/
root weight ratio was calculated,
The leaf area, and moisture content of
the leaf grown under different difi-
cient nutritional conditions were re-
corded and analysad.

The progress of visual deficient
symptoms were also noted. Nitrogen
was estimated by following Microk.
jeldhal method (Humphries, 1956);
phosphotus by  Vanadomolybdate
methad (Jackson, 1973), potassium
by flame photometry method (Fiper,
1966) and calcium and magnesium
by EDTA method (Piper, 1966).

Feeding experiment

The effect of mulberry l|eaves
grown under different deficient nutri-
ticnal conditions on the growth and
economic characters of silkworm
were studied by conducting a feeding
experiment, by using [II stage hybrid
worms of L x NB.D.. For feeding
purpose four sets of pots were
maintained. Tre leaves harvested
from these planis were used for feed
-ing the worms from Il stage upto
cocoon formation There were three
replications and each teplication
consisted of 10 worms of uniform
size and age.

The larval duration, larval length
and weight before spinning, cocoon

length, cocoon width, cocoon weight,
shell weight, silk filament length and
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silk weight were recorded. The effe.
ctive rate of rearing (E.R.R.) was
calculated.

RESULTS AND DISCUSSION

The effect of different deficient
nutrients on mulberry plants are
presented in Table 2. Establishment
of mulberry plants under different
delicient nutrient colutions ranged
from 33.3 per cent to 83.3 per cent.
The maximum establishment was not-
ed in complete nutrient solution,

whereas the minimum was noted in
potassium deficient and magnesium
deficient solutions,

In this study, both the shoot
weight and root weight were afiected
very badly in all deticient nutrient
solutions. Among all treatments, the
reduction in both the characters were
more in potassium deficient nutrient
solution. It shows that among all the
elements, potassium plays a major
role in the growth of the mulberry
plants. Shyamala and Bhat (1965) also
showed, marked, reduction in shoot

eight and root weight of mulberry
in deficient nutrient treatments.

Average leaf area was signifi-
cantly maximum (47.80 sg. em) in
complete nutrient soultion. Other
treatments had a negative influence
on the leaf area. So the reduction
in leaf area was noted and 1t rang-
ed from 5.13 per cent to 70. 71 per

ceat in wvarious deficient nutrient
solitions. The maximum reduction of
70 71 per cent was noted in polassium
deficient nutrient scluticn. It was foll-
owed by sulphur deficient nutrient
solution (38 49 per cent) in this study
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Table 1 ¢ Composition of diflaeant nuinizat solutions (miflitea)

5 Mo . Salution Strength Cemplate i P -k Ca ::'Fafi:;_ -5
! MnS0, ™ 12.0 00 120 B0 = e
2. CaiNO; ) an 180 - Wo 180 T~ 180 180
3 KH.FO, M 90 x0 - - - 20 30
i, NI POy LT n.n - : 1.0 .1BO0 - =
', MO, M 4o - 12.0 - 135 - -
A, KeHPO, ™ - 120 - = = 20 120
7. (MHL 150, . 1M - - - B.0 1?._'.; Jgﬂ =
a KeSOp ™ - - 5 SRR - =
9. Marto ). ™ - - - - 120 - 120
10. MatPO,)u 1M - - - 300 = ok -

—_—

Deficient symptoms
Deficient symptoms exhibited by

the plants due to the deficient nutri-
ent solutions are given below

Deticianl Solution

Symploms

MNitrogen delficigncy
Phesphorus deficianty
Potassium deficiency
Calcium doficiency
Magnesium deficiency
Sulphur deliciency

Chlorosis symploms and necrotic spats were naim on the lpsves
Affectsd the growth of the plant, lezves tured yellow fn  colour
Stunted grawih leal tip turned brown Eﬂd.gtﬂ;.l'::la!l_? dried

Leaves turned Tight yshlow in colotr, the size wes  sme?!

Leaves turnad pala yvellow in colour

The colour of the leaves was light green

leaf analysis

The moisture and mineral con-
tents of the mulberry leaves grown

under different deficient nutrient
conditions is presented in the
Table 3,

The leaf moisture content ranged
from 19.423 per cent to 21.7) percent
in various deficient nutrient solution.
Whereas in complete nutrient solut~
ion it was 22.64 per cent. The leaf
moisture was very low (19,43 per
cent) in potassium deficient nutyi-
ent solution and it was  high in
magnesium deficient nutrient solut-
fon and sulphur deficient nutrient
solution (21.70 per cent in both),

Table 3 shows  that complete
withdrawai of the elements from - the
solution, resulted in a drastic redu-
ction in its concentration in the
leaves. It revealed that with drawal
of nitrogen in the solution - affected
‘P* and ‘"K' levels “in the leaves.
Deficiency in phosphorus resuited’ in
lowering of almost all-other mineral
content in the leaves. In this study
‘K',-*Ca’ and 'S’ deficiency slightly
increased the ‘N’ leavel in the leaves.

But ‘Ca' deficiency décreased 1the

phosphorus level also in the leaves
It shows 'Ca’ had a'role in the up-
take of the phosphorus by the plants
(Shysmala and: Bhat, 1955),
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Table 3 Mmerl conteat i mulbgery lewes grown s different daficient matrignt - solution

iy

9, Dry, weight' of |eaves |

&. No Tremiments Leal Moisiure &
i P K Ca Mg

1. Complete nutticnts 22,64 2.0 6,33 0151  .3.75 .40
2, - 2117 078 0,218 0.13:¢ 2,76 1.80
3, - 21.69 2.97 0.228 0.13: 2,50 1.08
&, K 19.43 357 (.33 0.067  4.50 3,50
5, .Ca 20.42 257 0.239 042t 1.75 1.95
i -Ma 21-70 336 0350 0.478 450 1.20
7. -8 21,70 5,15 0.375 0.282° 450 195

Feeding experiment

The effect of mulberry leaves grown
under different nutritional conditions
on the larval characters, larval dura-
tion and E.R.R. are presented inthe

Table 4,

Due to the lower concentration
of tha elements in the leaves, the
duration was prolongzd in the nutri-
ent deficient leaves especially in 'P’
and 'K’ deficient leaves. Evans
(1928) also found that chemical
composition of cabbage affects the

rate of growth, length of larval
re-ind and pupal weioht of Pieris
brassieae.

Effect of mulbeny leaves' growr
under different nutrient soultaion on
cocaon characters and silk chnraciers
are given in the Tabl&_ﬁ._ In general
tha cocoons were very small flimsy
in nature and very less in silk con-
tent than thal of control ones. The
cocoon and silk ‘characters were
affected var,'yr." badly by phosphorus
deficient leaves and it was followed
by nitrogen deficient leaves.

Table 4 : Etfect of mulberey leaves grown under differgnl nutrtional condions on  Silkworm  lerval

haraclars, larwel duration anl| E. R, R,

5 Mo, Treatments Latval length . Larval wesght Larval dur_miun in E.R. R &
m (cm) Reduction infg) Reduttion W stage (in Days)
Yo %
i Centrol (Bush) 62 - 1920 & = .B 66.6
2. Complete Nutrients 6.0 3.22 1.680 12.44 10 EOD.
3 —-N 5.2 16,13 09z5 K207 13 16.6
i, —-F a8 22,58 1,250 35,23 15 16.6
LY —K L 806 1,480 = 2435 1& 16.8
B. —Co 58 6.45 1450 24,87 12 250
7. - Mg 5.8 B.45 1.480 JaET 13 6.0
g, -5 6.0 32 1,650 1849 12 25,0
Signilicant 1 -
D 1,36
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The above studies ravealed that
deficiency inN, P and I¢ affecied

the growth of the mulberry plant.
The quality of mulberry leaves wes

nat suitable for rearing of silkworm,
As such the N or P or K deficient
leaves alfected the growth and
economic character of  silkworm.
Among the three minerals phos-
phorus deficiency in mulberry leaves
affected the cocoon characters and
silk characters; because deficiency
in ‘F* affected the uptake of other
glements in the mulberry leaves.
Due to this reason the growth of
the worms and silk characters werc
affected more by the ‘P’ deficient
leaves; which is in confirmity with
watson, 1964 who reported that phos_
phoius deficiency was most deter-
mental in the care of Tetranyches.
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