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ABSTRACT

Three levels (5, 10 and 15 gm) of ten powders and three concentratlons 0. 5%
1% and 2%) of six liquids were used with mulberry leaves for feeding of 4" and 5
instars of local and imported silkworm. Their effects were studled on total soluble
solids % (T.5.5.%) and total counts of haemocytes (T.C.H. )Imm haemolymph of 5%
instar of sitkkworm larvae. The used tested powders were: glucose,-fructose, sucrose,
white or brown, soya, skim milk and their mixture {(1:1), soya plus pollen (1:1), yeast
and foliar fedilizer, while liquid freatments were: bee honey from Assiut or Sohag,
chloral hydrate, foliar fertilizer, potassium iodide and ammonium chloride. Different
responses in (1.S5.8.%) and (T.C.H.) were noticed between local and imported.
silkworm, with respect to the effect of tested powder and liquid treatments. In powder
freatments, maximum increment in (V.5.5.%) and (T.C.H.}, in larval haemolymph of .
local silkworm was observed in skim milk treatment or its mixture with soya, while less -
effect was noticed in foliar fertilizer treaiment. Sugars and soya plus skim milk
showed maximum increment of (T.S.8.%) and (T.C.H.) in imported silkworm. T7.8.5.%
and T.C.H. in powder or liquid treatments were less in imported silkworm as
compared with local ones, Liquid treatments with honey, ammomum chloride and
chloral hydrate showed positive effect on (T.5.5.%) and (T.C.H Jmm® haemolymph) in
local and imported silkworm. Detailed statistical analysis of obtained data was
conducted and differences between strains and treatments were discussed.

INTRODUCTION

insect haemolymph contains haemocytes suspended in plasma.
Haemocytes have essential roles in numerous physiological activities
(Wigglesworth, 1958). This fluid reflects physiological or pathological
condition of the insect (Kostecki, 1965).

Effects of different factors or treatments on the larval haemolymph of
silkworms were studied by many researchers: Radwan, 1978; Ei-Deeb, 1981;
Horrie and Watanbe, 1983; Salem et al., 1985a,b; Abd El-Naby, 1988; Reddy
et al., 1991; Thyagaraja ef al., 1991; Ashour, 1997; Eid et al., 1999 and
Abdellah, 2007.

This work aims to study the effects of ten powder and six liquid
treatments of mulberry leaves on total soluble solids (%), and total counts of
haemocytes!mm in 5™ instar larval haemolymph of local and imported
silkworm. :

MATERIALS AND METHODS

Ten powder treatments were used with mulberry leaves in feeding of

™ and"5™ instars of silkworm. They were: glucose, fructose, white or brown

sucrose soya, skim mitk and their mixture {1:1), soya plus potlen (1:1), yeast

and foliar fertlizer. Three levels, 5 10 and 15 gm, were used for each
treatment.
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bi}( liquid treatments were used with mulberry leaves for feeding of 4™
and 5" instars of sikworm. They were: bee honey from Assiut or Sohag,
chioral hydrate, potassium iodide, ammonium chloride, and foliar fertilizer.
Three concentrations, 0.5%, 1% and 2%, were used for each treatment.

Every tested powder or liquid was replicated three times in three carton
boxes, each contain 40 larvae. Feeding with treated leaves was conducted
four times/day. Control larvae were fed with untreated mulberry leaves.

A simple method adopted by (Hussein, 1978) using hand refractometer
was used for determination of total soluble solids (%) in 5™ instar larvai
haemolymph. Total counts of haemocytes in larval haemolymph was
conducted as described by (Predtetshensky et af., 1950).

RESULTS AND DISCUSSION

Data of the effect of tested powder treatments and their (percentages
over control) on {T.8.5.%) in larval haemolymph of local and imported
silkworm, are summarized in Table (1).

Maximum mean (T.5.8.%) in larval haemolymph of iocal silkworm was
11.97%, or {39.186%), in soya-plus skim milk (5 gm) treatment. T.5.5.%
were mare in all treatments, as compared with control.

Maximum mean (T.8.5.%) in imported silkworm was 13.73% (or
56.023%) in brown sucrose {10 gm) treatment. T.5.S.% were more than
control in all treatments, except foliar fertilizer treatment.

Highly significant differences in 7.5.8.% were detected between ail
treated powder treatments and control, except soya + pollen and foliar
fertilizer treatments. No significant differences between tested sugars, and
brown sucrose was superior.

7.5.8.% in two strains together was significantly more than control in
the foltowing powder treatments: white, or brown sucrose, fructose, glucose
and soya.

Data in Table (2) show the effect of examined liquid treatments on
mean (7.5.8.%) in larval haemolymph of local and imported silkworm and
their percentages over control.

Maximum mean of (T.S$.5.%) in haemolymph of local silkworm was
11.15% or (29.651%) and 10.62%, or (23.488%), in Sohag and Assiut bee
honey (0.5%) treatments. Figures of (T.5.5.%) in liquid treatment were less
than those in powder treatments of local silkworm.

Maximum mean of (T.5.5.%} in haemolymph of imported silkworm was
10.21%, or (16.023%), and 10.18%, or {(15.682%), in ammcnium chloride
{1%) and chloral hydrate (1%) treatments. Figures of (T.5.8.%) in liquid
treatments were less than powder treatments, in both of local or imported
silkworm.

No significant differences in T.S.5.% in liquid treatments, were noticed
between tested treatments, and between them and control.

Data in Table (3) show the effect of powder freatments on total counts
of haemocytes (T.C.H.ymm® of 5" larval instar haemolymph of local and
imported silkworm and their percentages over control.
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Maximum mean number of haemocytes was found in soya plus skim
milk treatment {15 and 5 gm). The same was noticed with respect to
(T.S.8.%) in Table (1). The following treatments were less than control:
glucose, fructose, brown sugar, yeast and foliar fertilizer (Table 3).

Maximum mean number of haemocytes was noticed in glucose (15
gm) treatment. T.C. H./mm’ haemolymph in imported silkworm were less
than those in local silkworm,

No significant differences in T.C.H. were noticed between all powder
treatments and control, except in soya-plus skim milk treatment, in which
T.C.H. was significantly increased over control. No significant differences in
T.C.H. between different tested powder levels inside treatments.

Table 1: Effect of powder treatments on mean T.8.5.%, -larval
haemolymph, and (percentages over control), of local and
imported silk worm.

Local strain \mported strain Grand
Treatments Dose (gm} General Dose {gm General mean
5 10 15 mean 5 10 15 mean

942 | 1024 | 10.11 | 9.923 | 12.710 | 11.730 } 12.310 ] 12.250 | ,, 09

1- Glucose EF ABC | aBC
(9.535) 1(19.024)] {4.658) | (8.960) |(47.277)|(33.295)({21.520)[(33.341)

10,82 9.77 1066 | 10417 | 11.440 | 12.930 | 13.000 { 12.457 11 .44

2- Fructose DEF AB A'B

25.814)) (7.837) [(10.352}{(19.875)| (32.661)((46.932)|(28.332)1(35.504)}

3. Suc_rose, 10.95 9.36 11.06 1%2'5:7 12.310 [ 13.670 | 12.420 12£00 1163
White (27.326)] (3.311) [(14.493}((14.824)1(42.642}/(55.341)|(22.606)|(39.327) A
4- Sucrose, 1033 1 1051 | 1.1 1%320 11.550 ) 13.730 | 12.580 12f20 11.73
Brown {20.116){(16.004)[(21.222)|{15.845)|(33.835)| (56.023) | (24 186)|(37.368)| A
5- Soya 10.77 | 922 | 10.00 9:;)7 10.670 | 11.590 ; 12.620 1\18?323 10.84
Flour ABC

(25.233)] (1.766) | (3.520) | (9.773) |(23.638)[(24.432)|(24.560)|(21.291)
10.97 | 11.77 | 10.24 | 10,093 | 9.490 | 10.490 | 9.840 | 9.940

S BCDE EF 103'37
27.568)|(26.912)] (6.004) |20 709)| (0.965) [(15.205)] (=) [ {8.196)

7-Soya+ | 11,97 | 1026 [ 9.48 {10570 | 9670 | 9290 | 1087 | 9920 |, .

Skim Milk DEF B _|'%

(1:1)_ [(39.186)[(13.245)] (—) |(16.065)|(12.051)] (4.773) | (7.305) | (7.979)
9.910 | 9.960 | 10.060 | 9.977 | 10.600 | 9.840 | 9.80 | 10.147

- +
P‘:,"se‘,’l’(‘;m EF BEF | 10.06
15.259)| (9.954) | 4.147) | {8.773) |@5.145)[(1T818)] (0 1(10.450)
10.660 | 9.870 | 9.8 [10.137] 10553 [ 10.440 [ 1054 | 10503 | ;o
9- Yeast DEF DEF B'C

23.953)| (8.940) | (2.277) [(11.310}((22.016}[{18.636}| (4.047) {(14.325)
10.430 [ 10.280 | S5.64 110117 | 857 8.120 | 7.20 | 7.963
DEF G ]9.039
(21.279){(13.466)] (—) [(11.090} (-} {--) () =)
8.600 { 9.060 | 9.660 | 9.107 | 8630 | 8.800 | 10.13¢ | 9.187 9.147
Control FG FG .D

A9 1 @ ) @ ) (0 O ) © ©)

Means followed by the same lefter are not significantly different at 5% level of
significance.

10- Foliar
Fertilizer

135



Rateb, S.H. ef al.

Table 2: Effect’ of liquid treatments on mean T.5.5.%, Ilarval
haemolymph and {percentages over control), of local and

imported silk worm.
Local strain Imported strain

Traatments Concentration {%) General| Concentration (%) |General ?nr:::
0.5 1.0 2.0 mean 0.5 1.0 2.0 | mean
11- Honey, 10.62 9.02 9.68 i‘g? 9.57 8.41 ]9.47 1:3%’. 9.627
Assiut AB

(23.488)] () [{0.207)] (7.313) 1(10.636)( (6.932) | (-) | (3.222)
12- Honey, 11.15 9.60 917 | 9.973 | 10.08 6.82 804 8313 9.143
Sohag AB BC AB
(29.651), (5.960) | (~) ;(9.509) [(16802)] (=) | {-} =)

10.60 8.88 9.57 | 9.683 9.33 10.18 | 9.07 | 9.527

e o
(23.256) {-} (=) (6.325) | (8.111) 1(15.682)} (-} | (3.701)
14- Foliar 10.22 10.53 9.86 | 10.203 7.64 980 |9.14 ] 8.527 9.367
fertilizer A ABC | "B
{18.837)(16.225)|{2.070}1{12.035)] (-} (11.364)| (-} (-}
TS 9.28 9.35 9.23 8.873 8.47 800 |793] 8133 8.552
Potassium ABC C -B
ledide (= J@2 ] 1 =) L) = 1O =) ‘
16- 10.43 10.28 9.64 ) 10.117 9.40 10.21 {10.02} 9.877 9.997

Ammonium A AB A

chioride [(21.279)](13.466)| (—) [(11.090)] (8.922} {(16.023)| (~) | (7.511)
8.60 9.06 9.66 | 9.107 8.63 880 |10.13! 9.187
Control ABC ABC
() O 1 o1 @ © | © o] O
Means foilowed by the same ietter are not significantly different at 5% level of
significance.

9.147
AB

Data in Table {(4) show the effect of tested fiquid treatments on (T.C.H.)
in local and imported sitkworm, and calculated percentages over control
readings.

Maximum mean of (T.C.H.) in local silkworm was observed in chloral
hydrate (0.5%) treatment. Sohag honey and ammonium chioride treatments
were less than control readings, while Assiut honey, foliar fertilizer, potassium
iodide and chloral hydrate readings, were more than controi.

Maximum mean of (T.C.H.) in imported silkkworm was found in
ammonium chloride (0.5% and 2%) treatments. T.C.H. in imported silkworm
were less than those of local silkworm, in both of powder or liquid treatments.

No significant differences in T.C.H. were found between liquid
treatments and control. Significant differences was noticed between T.C.H.
in control larvae of local and imported silkworm.

in powder treatments, highly significant differences were detected
between strains and between and within treatments, while in liquid
treatments, highly significant differences were noticed between strains, and
not between or within treatments.
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Table 3: Effect of powder treatments on 5™ instar nean total counts of
haemocytes/mm® haemolymph of local and imported silk
worm and {percentages over control).

| Locat strain Imported strain rand
Treatments] Dose (gm) General Dose (gm General me:n _
5 10 15 mean 5 10 15 mean
985 1200 725 961 1050 500 1958 1169- 1065
1- Glucose| BCDEF BCD AB

23.125;/{2.128)] (- (~) _)366.667)(81.818) 213.280211.733
875 1050 700 875 925 608 942 825 1013
2- Fructose BCDEF CDEFG AB
19375 | () = (= B A11K121.081) (50.720) (120.000
1217 825 867 870 575 933 550 685
!':-Suc:n:)saﬂ BCDEF DEFG 82;.8

White 1573 25 (=) {=)__1(0.310) (155.556%239.273) (- |(82.667
: 1042 767 783 864 1625 558 550 911 .
#- Sucrose, 887.5
Brown BCDEFG BCDEEG ™ 5

(30.250Y| (=) = (=) K622.222K102.008) (=) K142.933
900 | 1592 | 1283 | 1258 | 842 800 | 1008 | 817

o ac chir|
12.500) {35.489) (36.703) | (30.093) (2742224 118.182) (61.280) Y117.867
' 1308 | 1733 | 1150 | 1397 | 475 | 433 | 1083 | 664
6- Skim 1031
Mitk AB DEFG | ‘ap

63.500) {47.489) (24.324) [(44.467) (111.111)) (57.4565) | (73.280) { (77.067}
7-Soya+ | 1858 | 1550 | 2225 1878 658 1042 675 792 335
Skim Mitk A COEFG | "5
(1:1)  (132.25031.915)140.541){94.209) (192.444)278.909)] (8.000) {(111.200
608 1342 | 1475 1142 800 458 517 502 866.7
BCDE EFG B.
(=) K14.213)(59.459) | (18.097) 255.556) (66.545) | (-} [(57.867)
842 1383 558 |- 928 500 858 525 628 777.8
9- Yeast BCDEFG DEFG | ' g’
(5.250) |(17.702)  (-) (=) (122.222%212.000) (-) [{67.467
917 1033 733 | 894 692 433 283 469 681.9
BCDEFG FG B
(14.625)| (-} (- () _ f207.556)(57.435)| {-) |{25.067)
800 1175 925 967 225 275 625 375 670.8
Control BCDEF G B
{9) ()] ) ) @ [ O (0} Q) ‘
Means followed by the same letter are not significantly different at 5% level of
significance.

8- Soya +
Pollen (1:1

10- Foliar
Fertilizer
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Tabie 4: Effect of liquid treatments on 5" instar mean total counts of
haemocytes/mm’ haemolymph of local and imported silk
worm and (percentages over control).

Locai strain ] Imported strain Grand
Treatments| _ Concentration (%) _ |General] __ Conceniration (%) General "';‘ e:n
0.5 1.0 2.0 mean 0.5 1.0 2.0 mean
114- Honey, 1142 875 1583_ 12AUO 525 442 708 D52]8: 879.2
Assitt 1o 50| (o) |(71.135)124.095)133.333)| (60.727) [132.800) (46.800)|
550 800 900 750 350 642 450 480
12- Honey, 615.3
Sohag BCDEF EF AB

=) (=) =) (=) _[(55.556) [(133.455)] (=) [{28.000}
558.33 ; 533 742 611 733 333 425 497 554 2

COEF 0

13- Chloral

Hydrate | s7ey 3 | ) |(1.655) 0257780 21080 (<] |(2.533)
+a Foriar |_667 | 1597 | 1068 | 1106 | 608 | 367 | 325 | 433 |
fertilizer AB F_{ AB

T {35 489)14.378)(14. 3740(170.523) (33455,] (9 |{15.467
15 1025 | 1200 | 775 | 1000 | 608 | 250 | 1008 | 622 ..~
Potassium ABC - eoer (1L

lodide | @B125) (G138 ) G413 170225 (=) | 1671.280)| (65.867)
16 917 | 1033 | 733 | 894 | 1025 [ 505 | 758 | 764 [ -
Ammonium ABCDE BCDEF AB;

chioride {(14.625)] (-) =) {~) _|(355.556) ({84.727) | (21.280}[{103.733
800 1175 | 925 967 225 275 625 375 670.8
Control ) ABCD F AB

O 1 O 1l 0]lo] © [ o [ O @
Means followed by the same lefter are not significantly different at 5% level of
significance.
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