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ABSTRACT

Two doses (¢ and Y+ gms) of ) ¢ powders (hive products and plant materials)
were added to mulberry leaves, and two levels (%) of V¢ liquid treatments (hive
products, honey, pollen, royal jelly and proPoIis and their mixtures) were sprayed on
mulberry leaves which feed to ¢™ and " instar larvae of silkworm. Effects on
haematological characters, Total Soluble Solids % (T.S.S.%), Total Haemocyte
Counts/mm’ haemolymph (T.H.C.), and Differential Haemocytes Counts % (D.H.C.%),
were studied in °" instar larval haemolymph. The best tested powders (gm), and
liquids (%), with respect to (T.S.S.%) can be arranged desindinglly as follow: Palm
Pollen, hand-collected (Y + gm), Pollen from honey bee colonies (Y gm). Drone brood,
dried (¢ gm), Soya flour, defatted ('« gm), Pollen (+,¥%), Pollen (¢ gm), Royal Jelly
(+»+¥7%), and Honey (7). This depends on % increment of these treatments over
control. Concerning (T.H.C.), the best treatments were: Palm Pollen (Y+ or © gms),
Pollen (Y« gm), Royal Jelly (+,+Y%), Pollen (+,Y%), Pollen + Propolis (+,Y% + +,V%), and
Drone Brood (° or Y+ gms). Powder treatment was more effective as compared with
liquid treatment, with respect to T.S.S.% and T.H.C. Prohaemocytes %, was higher in
Pollen (+,Y & +,¥7) and its mixture with Royal Jelly (+,Y% + +,+Y7), Plasmatocytes %,
Granular cells %, and Oenocytoides %, were in Pollen + Honey (+,Y% + YZ); Pollen +
Propolis (+,Y% + +,Y7) and Honey + Royal Jelly (Y7 + +,:YZ), treatments, respectively,
while Spindle cells % were more in control, as compared with all tested liquid
treatments. In powder treatments (gm), maximum % abundance of prohaemocytes
was in Pollen (¢ & Y+ gms), Soya (¢ & Y+ gm), Palm Pollen (¢ & Y+ gms) and Drone
Brood () + gms). Maximum % abundance of other haemocytes types, was noticed with
powders from Vasaka, Buddleia, and Spearmint leaves. Statistical analysis of
obtained data revealed highly significant differences between treatments and used
doses, and these data were discussed.

INTRODUCTION

Insect haemolymph contains haemocytes suspended in plasma.
Haemocytes have essential roles in numerous physiological activities
(Wigglesworth, Y4ed),  This fluid reflects physiological or pathological
condition of the insect (Kostecki, Y419),

Effects of different factors or treatments on the larval haemolymph of
silkworms were studied by many researchers: Radwan, Y4YA; El-Deeb, Y3A)Y;
Horrie and Watanbe, Y4AY; Salem et al., Y3Aea,b; Abd EI-Naby, Y4AA; Reddy
et al.,, Y4%); Thyagaraja et al., Y34Y; Ashour, Y44V; Eid et al., Y444; Abdellah,
Y..V; Rateb etal., Y+ ; Kumar and Michael, Y+Y) and Manjula etal., Y:)).

This work aims to study the effects of )¢ powders and hive products
with  mulberry leaves on total soluble solids (%), total counts of
haemocyte:s/mmr in o (T.H.C.) and (D.H.C.%) instar larval haemolymph of
local silkworm.
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MATERIALS AND METHODS

Fourteen powder treatments were used with mulberry leaves in
feeding of ¢" and " instars of silkworm. They were: pollen (from pollen trap
soya flour (defated), dried drone brood, palm pollen (hand-collected),
ascorbic acid, lantana, eucalyptus, basil, spearmint, thyme, ziziphus,
buddleia, Vasaka, and guava. Two levels, ¢ and )+ gm, were used for each
treatment.

Fourteen hive products liquid treatments were used with mulberry
leaves for feeding of ¢™ and o™ instars of silkworm. They were: bee honey ()
and Y gms); royal jelly (+,+Y and +,+Y gm); propolis (+,) and +,Y gm); pollen
(+»Y and +,¥ gm); pollen + royal jelly (+,Y + +,+Y gm); pollen + honey (+,Y + ¥
gm); pollen + propolis (+,Y + +,Y gm); honey + propolis (Y + +,Y gm); honey +
royal jelly (Y++,+Y gm); and propolis + royal jelly (+,)++,Y gm). Two
concentrations were used for each treatment.

Every tested powder or liquid was replicated three times in three
carton boxes, each contain °+ larvae. Feeding with treated leaves was
conducted four times/day. Control larvae were fed with untreated mulberry
leaves was used with Y+« ml distilled water.

A simple method adopted by (Hussein, Y3iYA) wusing hand
refractometer was used for determination of total soluble solids (%) in ¢ day-
old of " instar larval haemolymph. Total counts of haemocytes in larval
haemolymph was conducted as described by (Predtetshensky et al., Y4¢+)
and (D.H.C.%) as described by (Jones, Y41V).

Means of tested haematological characters, and % over control
readings, were calculated. Statistical analysis was carried out to compare the
obtained means of studied parameters.

RESULTS AND DISCUSSION

Data of the effect of powder treatments on Total Soluble Solids %
(T.S.S.%), Total Haemocytes Counts/mm’ haemolymph (T.H.C./mm’), and
Differential Haemocytes Counts %, or types of haemocytes (D.H.C.%) and %
over control of these data, in °™ instar larval haemolymph of silkworm are
summarized in Table ().

Maximum (T.S.S.%) in larval haemolymph, and (% over control), in
five grams-powder treatments was Y¥,AVZ, or (YV,YeX); YY,VEZ, or (Y, \YY);
and YY,3%7 or (YY,Ve47), in palm pollen, soya flour, and pollen, respectively.
While, in Y+ grams-powder treatments, maximum mean (T.S5.S5.%) was
VE,YVZ or (£Y,AEY7); YY,YAZ, or (YL,AYAZ): VY, Y7, or (YY,Y+17); and \Y,Y47, or
(YY,Y+V¥7), in palm pollen, pollen, drones brood, and soya, respectively.

Higher figures of T.S.5.% in haemolympy, which reflects more active
physiological condition was noticed in Y+ grams-powder treatments, followed
by ¢ grams-treatments, with palm pollen, soya, pollen and drones brood. The
effect of soya on increasing (T.S.S.%) in silkworm, was also noticed by Rateb
etal. (Y+)+), and by Manjula et al. (Y+)"), with, other legume plant cowpea.
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(T.S.S.%) in larval haemolymph was less than control in the following
treatments: basil (Y+ gm), spearmint (¢ and )+ gms), Buddleio (¢ and ‘:
gms), and vaska (¢ gm). The same was noticed in (T.H.C.), with basil,
spearmint and buddleia. During this work (T.S.S.%) was ranged from 4, Y7 to
V6,V while it ranged from 4,¥Ye7 to V),Y4¢7 as reported by Ahmed ()444),
and V,1¢+7 to Y+,+VYZ as reported by Abdellah (Y:+V) and %,):V to ):,04¢J
as reported by Rateb etal. (Y ).

Maximum (T.H.C./mmr haemolymph) and (% over control) was Ye1
blood cells, or (Y Y4,¥47%), and YVY¥1 cells, or (Y £4,YA%), in © gms, and ) :-grams
palm pollen treatments, respectively, followed by treatments of pollen, soya,
and drone brood, in two tested levels. The same was observed in respect to
T.S5.S.%.

More positive effect on (T.S.S%) and (T.H.C.), as a result of using
plant powders was noticed in case of eucalyptus they are, and guava
treatments, as compared with other plant powders, such as lantana, ziziphus,
basil, spearmint, buddleia and Vasaka.

(T.H.C./mmr haemolymph) was less than control figures in the
following treatments basil (¢ & Y+ gms), spearmint (¢ & Y+ gms) and buddleia
(Y+ gm). This reflects disturbance in physiological condition of silkworm. The
same was noticed by Kumar and Michael (Y:))). They noticed that (T.H.C.)
were decreased by )¢ after infection of silkworm by flacherie.

Highly significant increment % in T.S.S. % was detected in pollen
palm pollen, ascorbic acid and drone brood treatments, at © gm level, as
compared with control.

T.H.C./mm’ haemolymph increase in the aforementioned treatments,
in addition to eucalyptus and guava treatments, as compared with control, at
° and Y+ gms levels. No significant differences in (T.H.C.) were observed
between tested doses in all used powder treatments.

Concerning (D.H.C.%), maximum prohaemocytes %, or AY,)7 and
A¢,07., counts was detected in pollen (¢ and Y+ gms) treatment, respectively.
It is well known that prohaemocytes formation leads to production of all other
types of haemocytes. Prohaemocytes were increased also in soya (¢ and )+
gms), palm pollen (¢ and Y+ gms), and drone brood (Y« gms), treatments,
while it was lower than control, which reflects less activation of physiological
condition, in the following treatments: Lantana (¢ gm), basil (¢ and Y+ gms),
spearmint (¢ and Y+ gms), thyme (¢ gm), buddleia (¢ gm) and Vasaka (¢ and
Y+ gms).

Maximum increment of plasmatocytes % was in basil (¢ gm) and
spearmint ()+ gms) treatments. Maximum increase of spindle cells was
noticed in Vasaka (° gm), and buddleia (}+ gms) treatments. Highest %
abundance of granular cells was noticed in control of © gms dose treatments,
and in vasaka () + gms) treatment. Maximum percentage of oenocytoides, the
largest blood cells types, was found in spearmint ( + gms) treatment.

It is of interest to note that increment of prohaemocytes in pollen
(hive product), soya, palm pollen and drone brood (hive product) treatments
leads to less abundance % of other four types of haemocytes.

Highly significant differences in prohaemocytes and granular cells
were detected between all used treatments and concentrations.

£¢1
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Highly significant differences were detected between treatments with
plasmatocytes, spindle cells and oenocytoides. Highly significant differences
in prohaemocytes %, in palm pollen, soya and pollen treatments, at © gm and
Y+ gms level, and control. Significant differences between abundance of
other types of haemocytes and control, were detected. Highly significant
increase % of oenocytoids %, over control, were detected in treatments of
buddleia, spearmint, basil and drone brood.

Data in Table Y show the effect of hive products (honey, royal jelly,
propolis, pollen and their mixture) on haematological characters (T.S.S.%,
T.H.C. and D.H.C.%) of o™ jarval instar of silkworm.

Maximum (T.S.S.%) and (% over control) was Y,+AZ, or (Y+,V47),
VY,YYZ or (YY,39A%):; and Y, \Z, or (Ve,4+¢7), in pollen (+,¥ gm), royal jelly
(+»+Y gm) and honey () gm), respectively, followed by pollen (+,Y gm), and its
mixture with royal jelly (+,Y + +,+Y gm). Reading of T.S.S.%, were less than
control in the following treatments: honey (Y gm), propolis (*,Y gm) and their
mixture (Y + +,) gm).

Highly significant differences in (T.S.S.%) were noticed between
control and all liquid treatments, except in honey (Y gm) and its mixture with
royal jelly or propolis treatments.

Concerning total haemocytes counts/mm’ haemolymph (T.H.C.),
maximum numbers of haemocytes and (% over control) were: YYeoY cell, or
(39,Y¥V7); Yrie cell, or (AA,077); and YYYY cell, or (AV,2£¢7), in royal jelly
(+»+Y gm); pollen (+,Y gm) and pollen + propolis (+,¥ + +,) gm) treatments,
respectively.

(T.H.C.), were less than control in the following treatments: propolis
(+»Y gm), honey (Y gm), and its mixture with pollen (+,Y gm), or propolis (*,"
gm), or royal jelly (+»+Y gm).

Thus, depends on data of the effect of honey (Y gm, or YY)
concerning (T.S.S.%) and (T.H.C.), and its mixture with pollen (+,Y%), propolis
(+»V%), and royal jelly (+,+Y%), this dose of honey (Y%), and its mixtures with
other hive products, not recommended for using as additives to mulberry
leaves for feeding of silkworm. This from the haematological point of view.

Highly significant increment in (T.H.C.), over control, in the following
treatments: honey (Y and Y gms), royal jelly (+,*¥ gm), pollen (+,Y gm), and
propolis (+») gm). Significant decrease in (T.H.C.) was detected in royal jelly
(+»+Y gm), pollen + propolis, royal jelly plus pollen or propolis, as compared
with control.

Maximum abundance % of prohaemocytes was noticed in pollen
(+»¥% and +,Y%), and its mixture with royal jelly (+,¥% and +,:Y%) treatments,
and their % abundance in all tested treatments were more than control.
Maximum % abundance of plasmatocytes, granula cells and oenocytoides,
were in treatments of: pollen + honey (,Y%Z + YZ); pollen + propolis (*,Y7 +
+,V7); and honey + royal jelly (Y7 + +,YZ), respectively, while spindle cells %
were more in control, as compared with tested treatments.
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Kumar and Michael (Y+1)) reported that prohaemocytes and granular
cells, which for the bulk of haemocytes, were not influenced by Bacillus
thuringensis, while plasmatocytes were significantly increased.

Highly significant increase % in prohaemocytes was noticed in pollen
(Y%Z) treatment. Highly significant increment % in plasmatocytes in all
treatments, except, pollen + honey, royal jelly + honey and propolis (+,%), as
compared with control. Highly significant increase %, as compared with
control, was noticed in spindle cells, in all treatments, except: propolis (+,Y%),
and its mixture with pollen or honey. Granula cells were increased
significantly in propolis (+,¥%), honey (¥%), and propolis + pollen treatments,
as compared with control. Oenocytoids %, were significantly decreased, as
compared with control, in propolis (+,Y%), pollen (+,¥%), pollen plus honey or
propolis treatments.

From obtained data in Table Y and Y, and with respect to (T.S.S.%) in
silkworm larval haemolymph, and depending of % increase over control
readings, the tested powders (gm) and liquids (%) can be arranged
desindinglly as follow: palm pollen (Y+ gm), pollen ()+ gm), drone brood (°
gm), soya ()+ gm), palm pollen (¢ gm), soya (¢ gm), pollen (+,Y%), pollen (°
gm), royal jelly (+,Y7%), and honey (1 7%).

Thus, it can be concluded that using of powders for fortification, or as
additives, to mulberry leaves is better than using of liquids, with respect to
(T.S.S.%), an indicator of insect physiological condition, in larvae of silkworm.
The same conclusion was obtained by Rateb et al. (Y+) ).

From Table Y and Y, % over control, of T.H.C./mm", can be arranged
desindinglly as follow: palm pollen (+ or ¢ gms), pollen ('+ gm), royal jelly
(+»+¥7%), pollen (+,¥7%); pollen + propolis (+,¥% + +,V%), and drone brood (¢ or
Y+ gms).

It can be concluded, as with (T.S.5.%), that concerning (T.H.C.),
using of powders is better than liquids as additives to mulberry leaves. The
same was observed by Abdellah (YY) and Rashwan (Y« +).
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Table V. Effect of tested powders on mean of haematological characters of o™ instar larvae of silkworm.

aracters T.S.S. % T.H.C./mm’ Types of haemocytes (D.H.C.%)
(Doseg) (° gms) (+ gms) (e gms) (' gms) (e gms) (- gms)
= = = = [ O o S R = o T B
S 22| s 28| 5|28 | 5|82 |2.8 £¢|ze|ze|leslc . gEl|se|ze|
2155 255|255 | 2|55 |5E3 22 |a%8|88|88|5E323(5%8|83|ga¢8
Treatment S o S 0o > 0o S0 |g ° g° |n ) O3E 9z°|n o] O3>
VYY,4. YY,YA YYdo Yeey AY,N ¥,4 o,A £,y Y,4 AE,0 Y,A 1, v,V Y,¢
\- YY,Yed ¥1,4VA 4¢,7YY1 YYY,£4
Pollen BC 'l AB BCD ABC °| AB J I M [ o1 | A | kK | HI G-J
\Y,V¢ 'Y,v4 YYAA YoYo AY, ¢ ¢,V 1,1 o,Y Y, A, g £,A °,9 e, Y, A
Y- AR RS EE A A Y ¥, VYe AY,8Y . ’ ’ ’ ’ ’ : ’ ’ ’ ’
Soyaflour | g AB BCD DEF BC | DJ | HI | kKL | 13 | ¢ | D3| 1 | KL | AD
v Drones[ N Y,e¥ [\ - Tl [ aen [ VY0 avovr | V) 5,0 1,4 - 0 | V4,Y | £,4 | \L,¥ | o, | Y,V
brood BC AB BCD CDE D | AG | H | K| A |co|ca| I | KL |AD
YYL,AT VE,YY Yod) Yvy1 Ae,Y A Y °,q Y,¢ AY,Y A 1,0 £, Y,o
‘- ), Yo, £Y,ALY 114,74, VED, VA
Palm pollen | \p A MY AB A c | oy | w | k|ca|m| g | H|im|ED
5_. Ascorbic| VY,1e Y4,v41 1Y,41 VALAAT Y4y AT V4.0 LY vv,Y £, v, 1L y,o Ve, °,) 9,4 v,Y Y,A
acid BC cD CDE EF D E-J H J | BE| EF |BH| G | HI | AD
- Lantana Ve,4¢ ¥,04A Yo,y 0,001 Y14de £¥,ovY YEY 4,71 Ve, o, \Y,0 q,Y Y,v VY,o oY Y0 v,. TR
DEF D-G FGH G-K HIJ | B | ABC |CDE| B-G | EFG | AH | FG | HIJ | AD
iy, Yo,A4 ARA Ve VoY o,¢ \y,o 4,y v, vy,o o, RIS ALQ Y,
V- 5,1A) A YO £V, YTY Yv,040
Eucalyptus | e ""| DEF FG G-K HIJ | AG | CF |CDE| B | FJ3 | B1 |CcF| cF | ci
A-B i Ye,0V ag q,.v YA AC. 14,1 T VY,V A £, Yoe,o 0,1 AR A,0 Y,A
- basl EFG | ~’ H ) KLM ) M ) 1J AB |CDE|CG| AB | HJ | A-F | B-E| C-G | AD
‘s int Ye,é4 4,41 qoY A 14,y o,A y,1 q,¢ Y,4 14,1 1,¢ YYL,A ALY £,
mepearmint s - E | T LM - LM i 3 | AD |CcF|cD|AD]| 1 A |CDE| E-H | ABC
Y e,4A Ye,4¢ ARV \RZA 14,Y £, Y0 q,v Y,¢ v,V 1,¢ Y, Y v,Y Y,o
A\ ’ y,avy ’ AVEY Yo,AYE YV,YYA ? ’ ’ ’ ’ ’ ’ ’ ’ ’
Thyme DEF DEF H-K G-J 1J EJ | AB | BC | BF| F1 | A |DEF| HI | BE
Ye,AQ A A ARG \REAY VY, A £,Y Voot A, ¢ v, VY, ¢ °,) V'Y, ¢ Y,A Y,y
\ Y- Zizi ’ Y,\Yo ’ 1,40A VV,YAN £,v4A ’ ’ ’ ’ ’ ’ ’ ’ ’ ’
Ziziphus | hep DEF G-K JM EF | GJ | FG | D-G| Bl | EH | BH |AD| F1 | G-J
VY- Buddlei q,1¢ q,YYy \RET vaY Y. 14,4 °,q AR Y % A \AI g,v VY, ¢ q,0 Y,Y
-ouddiela gyl 0 | gH | T M | 7 LM i HIJ | ABC | cF |cG | AD| GJ | DJ|AD| cD | GJ
\¥- Vasak Yo, A VoA ey LT v ay |V ey | A i VYO | LA | Y,E | V£ | £,Y | Y, | Ve,a] Y,
- vasaka EH| ~ |EH|" KL | M| J E-J A | BC|BF|HI|HI|BE| A | EJ
V¢ Guava VAT [V A ra ] 10T [ vaave |0 [eearn | VEE £,y YV, | Y, | Y,Y | YY o | 0,8 [ VY4 Ao | VY
DEF DE GHI FGH E GJ | CF | GHI | HU | EFG | A-G |EFG| C-G | HIJ
Ve,0f Yo,a YYAY Y QA V.,Y ¢, Y, AR Y,o VY, o,V 1y,4 ALY v,Y
\e- Control . . . .
EFG E-H M M HIJ | EJ | BEE | AB | E:J | HIJ | AE |CDE| E-H | B-H
LSD +,+0 Y,V Yor,e YA | arta Ly, eva [y eer [, ATey] Y, AN "1” V,exaly,eer | ATy

Means in a column followed by the same letter are not significantly different at +,+ ¢ level of probability.



Abdel-Rahman,Y.A. et al.
Table Y. Effect of hive products liquids on mean of haematological characters of o™ instar larvae of silkworm.

Hive products T.S.S. % T.H.C./mm’ Types of haemocytes (D.H.C.%)
(con., gm/Y++ ml distilled % over % over Prophaem- | Plasmat- | Spindle Granular Oeno-
Mean Mean ;
water) control control ocytes ocytes cells cells cytoides

V- Honey (Y gm) \Y,11 ABC V0,94 ¢ Y\YY AB A, vi,6 CD ¢," CDE AY D LA EF Y,4 AB
Y- Honey (Y gm) V+,+2 CD - YA+ CD ov,Yed YY,A FGH £,Y D-G V.EC AAB Y,Y DEF
*- Royal jelly (*>+ ¥ gm) V+,00 CD £,7VY YyYov A 49,YvYV A4 B £,0 C-F °ANE °N G v,Y ABC
¢- Royal jelly (+,+¥ gm) \Y,YV AB YY,449A Y. £1BC VY,YEY v1,¢ CD £,A CDE v,4D v,) DE v,A AB
- Propolis (+,' gm) V+,*ACD VA VIV D £),8.0 Y1,7 CD °,. BCD A D 1Y EF £, AB
1- Propolis (+,¥ gm) 4,7Y D - Wi E - VY, £ GHI v.Y FGH V).AAB 4,A AB Y.Y EFG
V- Pollen (+,Y gm) V),¢A BCD V€,10 Yvio A aA, 0. Ao, Y A .Y H °V E v,MH Y,A CDE
A-Pollen (+,¥ gm) YYLoOAA Yo, Y4t BC TE, YUY AY,N B .Y D-G L E °,t G VA FG
i- Pollen + Royal jelly V1,6 BCD | ¥.¢¢4 Y.aY AB VY, YYY M, B *,o GH v,Y D N G Y,Y DEF

(oY + 0¥ gm)
\+- Pollen + Honey

(+»Y+Ygm) Y, CD 0,EYV WYAE - Ve, EFG o,A A VY C v,1 CD Y,Y EFG
\\- Pollen + Propolis

(.",+.'\ gm) VY, Y BCD 4,1v) YYYY A av,0¢¢ YY,+ HI £,Y D-G YL A Yol A e
!¥- Pollen + Propolis 1A D - vy E - VEYDEF | £ACDE | WA BC | W+FG | TtAD

(*++.) gm)
\¥- Propolis + Royal Jelly . .

(f++,+¥ gm) V.,2£ CD £,YV) NWIYE - Y1,» CDE | °,) ABC AN D 1,1 EF §YA
\t_Fr?pfhs:gR%al Jelly V.Yt CD Y, gy Y. ¢¥Y BC YY,9AA VY,  C °,Y AB AeD £,9 FG ¢ AB
\e- Control V+,+1 CD . WA E . VY, | °,Y AB V1,4 AB AYC ¥,Y BCD
LSD +,+¢ +,avY Yig,) Y, AAA Y «,aYoY +,AYY S GAVLY

Means in a column followed by the same letter are not significantly different at +,+ ¢ level of probability.




J. Plant Prot. and Path., Mansoura Univ., Vol. Y (€): rry- r¢. ) )



