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Table 1. Comparison of the larval and pupae developmental time of the black soldier fly reared on different diets including chicken
starter powder (A), mixture of chicken starter powder (90%) + hemp seed (10%) (B), mixture of chicken starter powder (90%) + flax
seed (10%) (C), chicken waste powder (D), chicken starter powder (90%) + waste powder mixture chicken (10% ) (E), chicken starter
(90%) + meat waste powder mixture (10% ) (F), chicken starter (90% ) + fish waste powder mixture (10% ) (G), apple waste (H) and

banana waste (I).

Laraval Developmental Time (day) Pupae Developmental Time (day)

Treatments - Mean £ SE Mean £ SE
A 51 15.980+0.126 ¢ 22.706+0.219 ©
B 51 15.118+0.124 ¢ 22.804+0.264 ©
C 51 15.549+0.159 © 22.392+0.228
D 51 18.31440.174 " 22.216+0.256 ¢
E 51 16.255+0.177 © 23.725+0.233 °
F 51 16.780+0.168 ¢ 22.549+0.208
G 51 15.490+0.138 ¢ 22.529+0.195 ©
H 51 21.960+0.206 * 24.922+0.185*
I 51 21.47120.162 24.222+0.101 ®

(P 40) Wil oo by Siles o gize MBS )Sily gt o 50 sl s g_ég);%
"Non-similar letters in each column indicate a significant difference in mean (P< 0.05).
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$90Y 0y93 Gy b odmliie () +/+YF £ o [e0)) (oo luld) I jlas 50 3 oy (g cpyieS (59, 0)93 M5 29y (p,5 +/+0E</+0))
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Table 2. Comparison of female and male longivity of the black soldier fly reared on different diets including chicken starter
powder (A), mixture of chicken starter powder (90%) + hemp seed (10%) (B), mixture of chicken starter powder (90%) + flax

seed (10%) (C), chicken waste powder (D), chicken starter powder (90%) + waste powder mixture chicken (10%) (E), chicken

starter (90%) + meat waste powder mixture (10%) (F), chicken starter (90%) + fish waste powder mixture (10%) (G).

Female Longevity (day) Male Longevity (day)

Treatments - Means SE Meanz SE

A 23 14.7810.416 b* 14.421+0.435 ©
B 29 13.217+0.514 ¢ 14.464+0.543 ©
C 32 12.621+0.308 © 11.955£0.298 ¢
D 19 17.632+0.191* 18.438+0.215*
E 30 15.520+0.436 ® 16.380+0.428"
F 19 15.600£0.430 © 15.950+0.384
G 25 14.947+0.363 * 15.438+0.294 ®

(P<e ]+ 0) 1l o b Silio Iy jme OS] by ot yo 40 dslie s u_é”f
"Non-similar letters in each column indicate a significant difference in mean (P< 0.05).

N LR
Ol lass

s .
Number of insects

ol 415 )5 OF (dlgime (ol Cand Sl s 4 (jg 2ol cul dusyio Jlaiay o8 (Vi) bl 0¥ & Cod (6505 (g 056 Iajlos oles >
bloday a5 am3 00 )18 136 cod ) oad ag5 Jpae CueS aSla Cusl core sl 5956 095l (hy9 0 Sl )Y g Sl (S i 4 g9y Al pe
Sy o Slo pSam auie loicds oE a4 ale Sluls (3505 WBl] Cusl 0ad odly i imgh > il uedl Bl Jole Sl o (g3laidl
o3 L5 gy cul )3 Sz o (Isibika er al, 2021) Al ol jlpw (oo 03g3Cuns s Glodily Gl 5 00k 9 9,Y (2led (39 il & e
B aiSS nled o3 2l 0yt g 31 e 9)Y (39 03 6yl e gl 0jgy S drgr Sl A Mo Ve lie 4 (e Cluls 3905 ALl 4SS
G g (Sxid g oY dope g0 ym )3 () 02) Slpts g 3yl i nl 0 (2HE ey e L laojid 5 o)V (g ey 3 A2y
g g, Y s 139 (5310 (Makkar er al, 2014) 395 o0 03litwl bl g jodo (I3 0y ;5 0yl odd S )39 315 g0 3l (ylomns 5> aS&
b H. Hlucens (oo oygy 53 (2138 (oo pn Juwils dunlie (gl (653080 Hlro Nlg5 oo ST sla yighr (glys Lo s

U oS )b dne yobdr ) e pasld (nl 3 (L5 gl cdlisee (ol slroyx S 435 L ok jlpw Ko ()I5055 (e pogad
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D9 (535 YEV/O £ VV/E) (A) ab slié opn 4 (B) wlanls o ps Vo (3938) b opuis oyl (slaodle (6,138 055 ljae (s lp 93 d9d> Liul33l Liolosl oyl
olo 381 (5525055 ()3 gime 5 298 B 30 4 Wl e 35 Al op 4 a0 )3 Ve e ) Eye Sluls 35 ()5 LSl amd e LS @S ien
s Sluls 1 435 L lag)Y aSol s g b dmd o i ol ¢l g 9381 (FUsds) dd Giulial b olde oy 4 caud |y (w55 FOS/A £ OAA)
o> (Ui (pimghs 3 bo gl By 398 (S pe55 4 B JolS s (Jg soles JeoSS ol 0t U]y 395 68 Jolye wilgi oo (1) 590 9 (H)
0 OIF L mlo b alie Js aiib o (g3)055 4 B (59, ol 13 s g ja0 Sluls jl 435 b H. illucens (uSo JolS Sl i 4 ol o
o) 855 e &S 00 kg yd (Yasar & cirik, 2018) 3)51 294 1y 35 (gdm Jus Wlgi ed (S48 dasS Oluls jl 4ds Lo opl a8
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opl D9 0nd plol o3 Ve S g O I JelS @l s 435 b g dtn bame 3 b jiolejl pols suing j3 aSls 5D b9y oad 43,5 Jlai )3 JolS il s
GMER5S e pd il & Wl o JolS wlpis 4015 & conl oad 555 aGlimen 8L IS 51 Lol wlyis (6138055 e 10 Llg5 oo ggudg0
dgde 39 o 43i5 H5T ¢ ;S gl b JolS lyiis a8 ()loud 53 ¢yt e 3 (Bertinetti ef al, 2019) 1l figo ol by o (lodle
m o0 b sl 039 jid (035 slaodg (59 (late ol b 435) aald 4 Cans ply 0 31 (e K92 00 35 S g b bglsea b 45 lej g 0l VO
0hg 495 Oy90 b JolS i 4,355 (Sheppard e al, 2002) cawl o 48,3 JLa )3 ol (sl & oo Jondlygiwd g o iyl 0gul (oygp 5D Ay
AL B9 ol bygn Bg) S > Blgi e dine ol 3 ST Sl 5,5 )18

Journal of Entomological Society of Iran 2023 + 43 (1)



YA

The effect of different diets on Black soldier fly

(A) )5y aasx (S o0 1ol ilisee (e (slaoynr b aBly (g obew jlyp (e 03085 5 59,Y (o reslez 0 dlie —V Jga
(C) (2o2V1) GBS 5 g 8ops (V) 0j9)St 4292 38 39y bolbeo (B) (w0)3)+) aiialds ydo g (103 A+) 059,Ss x> (5138 9y bglsee
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(1) 590 luls o (H)

Table 3. Comparison of 4 ® larval and pupa of weightthe black soldier fly reared on different diets including chicken starter

powder (A), mixture of chicken starter powder (90%) + hemp seed (10%) (B), mixture of chicken starter powder (90%) + flax seed
(10%) (C), chicken waste powder (D), chicken starter powder (90%) + waste powder mixture Chicken (10%) (E), chicken starter

(90%) + meat waste powder mixture (10%) (F), chicken starter (90%) + fish waste powder mixture (10%) (G). apple waste (H)

and banana waste (I).

4 ? larval Weight (g) Pupa Weight (g)

Treatments - Meant SE Meant SE

A 51 0.066+0.0013"° 0.050+0.0006 *
B 51 0.060+0.0090 ® 0.050+0.0006 *
C 51 0.050+0.0014 © 0.050+0.0016*
D 51 0.040+0.0008 ¢ 0.040+0.0007 *
E 51 0.050+0.0009 * 0.050+0.0016*
F 51 0.060+0.0019 0.050+0.0011 *
G 51 0.060+0.0013 © 0.050+0.0008 *
H 51 0.050+0.0009 ¢ 0.040+0.0072°
I 51 0.080+0.0017 * 0.036+0.0006 ©

(P +0) 13b o b 5, Silio 5l gine B3 Sl yiw y 50 dliie pué gy
"Non-similar letters in each column indicate a significant difference in mean (P< 0.05).

a i
Ol lass

e .
Number of insects

Ml Byo obus Sy 1Ko slog,¥ 45 Sloj il osdools (i 3 0ud plosl (sl 2 31 ) ol Simghy @l Bllas IS gk
ol gy dlge el s a4 Cumen by £y o)) cwls 4 g odle (6)135055 lje Bgd 4A5 SAE 52593 dlge g Lgw ¢ wbll Cowgy Al
S 650055 e g Jud Gl 4 2Vl (Stnly 05l (hygp s S )il iz (Samayoa & Hwang, 2018) 45 0 1y ShalS” 59 %3
S 059w Nlg oo 2l mlio g o 5 Sladllj 3)90 3 oRgr (VL Cunj 3 opie cpl Jouily & 0B e 4SSl Sl wls g 3l pole
ol 5l @V Mg & oS 5 ge Clals (gt Jae plgisds oyt ol Joudlly & pliren A8L Loyl )3 ohagr Sl lilllae (29>
(Giffari ez al., 2021) Cusl 0 duogs Kb |y Jguao
Po bgbe (A) 050, axgr liE g 1 Jals e (I slooje b 4Bl (B9 ol Sl (pSe (Giaye5S S 3 dslie —€ g
2o dC) (o> Vo) GBS 5 5 (303 A0) 0jo)s x> lie g bobe (B) (300) 1) alials jdy 5 (303 A1) 059, drgn lie
V) 0jgy Sy argx she gy bl (E) (100 V1) g0 Sluld g + (100 A0) 0jg) o argr (IS g bolse (D) §ye clals
caw Sluls (G) (oyd V+) (alo luls jag) + (Ao pd Ar) 0jgy K dogn (glie jdg bl F) (103 V0 ) cubeS cluls jog + (duoyd
(I) j30 lula 5(H)

Table 4. Comparison on total eggs of the black soldier fly reared on different diets including chicken starter powder (A), mixture
of chicken starter powder (90%) + hemp seed 10% (B), mixture of chicken starter powder (90%) + flax seed (10%) (C), chicken

waste powder (D), chicken starter powder (90%)+ waste powder mixture chicken (10%) (E), chicken starter (90%) + meat waste

powder mixture (10%) (F), chicken starter (90%) + fish waste powder mixture (10%) (G), apple waste (H) and banana waste (I).

Treatments Number of Total Eggs
o Meant SE

A 15 262.5+21.6°
B 10 554.8+49.4 ¢
¢ = 251.4£21.5¢
b 12 231.0£17.5¢
E 10 456.9+£58.9®
F 15 224.8+30.6°
G 10 276.6£16.7
H 10 )

I 10 .

(<o) 13l o b psSilia o sime IS ol gt 2 3 lite yé By s

"Non-similar letters in each column indicate a significant difference in mean (P< 0.05).
. Lk
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Abstract

In the present study, the effect of 15 food diets was studied on the biological parameters of black soldier fly, Hermetia illucensi ncluding
chicken starter powder (CSP) (A), CSP (90%) + Cannabis seeds (10%) (B), CSP (90%) + flax seeds (10%) (C), chicken waste powder
(CWP) (D), CSP (90%) + CWP (10%) (E), CSP (90%) + meat waste powder (10%) (F), CSP (90%) + fish waste powder (10% ) (G),
apple waste (H), banana waste (I), bread waste (J), biscuit waste (K), pasta waste (L), tomato leaves (M), fish waste powder (N) and meat
waste powder (O). Experiments were carried out under 28 + 2 °C, 60 + 10 % R.H. and 16:8 L: D conditions. There was a significant
difference in the larval developmental time among different treatments. The highest and lowest larval development time was in diet H
(21.902 £0.206 days) and A (15.098 + 0.126 days), respectively. Because the mortality was extremely high (100%) in treatments K, J, L,
N and O none of the larvae could complete their larval stage. The highest pupa development time was seen in diet H (24.922 + 0.185
days), which had a considerable difference with all treatments while the lowest pupa developmental time was in diet D (22.216 + 0.256
days). Furthermore, in the case of longevity, the longest adult life span of the female and male was obtained on treatment D (17.632
+0.191 and 18.438 + 0.215 days, respectively) which was significantly more than other diets. The highest larval weight was in treatment I
(banana waste) (0.080 +£0.001 gr) but in contrast, the lowest pupal weight was observed in this diet (0.036 + 0.006 gr). Also, the total
fecundity of female flies was in treatment B (554.8 + 49.4 eggs) which was significantly more than others. It seems that the mixed chicken
starter diet with Cannabis seeds has a high potential for mass rearing of this insect since it causes positive effects on the biological
characteristics, especially on producing more offspring rather than other food diets.
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	پرورش حشرات. لاروهای مگس سرباز سیاه از شرکت فناوران زیست بنیان بحق تبریز تهیه شدند. کلنی اصلی به مدت سه نسل در دمای 2 ± 28 درجه سلسیوس، رطوبت نسبی 10 ± 60 درصد و شرایط نوری 8 ساعت تاریکی و 16ساعت روشنایی در بستر غذایی غذای جوجه یکروزه پرورش داده شد.
	هم‌سن سازی حشرات و جیرههای غذایی. جهت هم‌سن سازی، تعدادی از مگس‌های نر و ماده تازه تفریخ شده یک تا سه‌روزه در قفسهایی به ابعاد 70×70×70 سانتیمتر در شرایط نوری 16 ساعت روشنایی و 8 ساعت تاریکی با لامپ مهتابی 50 واتی و توان 4800 شار نوری قرار داده شدن...
	آزمایش‌ها. برای بررسی شاخص‌های زیستی مراحل نابالغ مگس سرباز سیاه با جیره‌های غذایی مختلف، ابتدا تخم‌های هم‌سن روی بستر غذایی تیمارهای مختلف قرار داده شد و ظروف پلاستیکی استوانه‌ای شکل با ارتفاع 18 و قطر 10 سانتی‌متر، با مقدار 100 گرم از جیره‌های غذایی...
	تجزیه تحلیل داده‌ها. داده‌ها ابتدا وارد برنامه اکسل شده و از نرم‌افزار مینی تب (Minitab ver. 18.1) برای تجزیه ‌و تحلیل آنها استفاده شد. برای دادههای نرمال از آزمون تجزیه واریانس یک‌طرفه (One-Way ANOVA) استفاده شد و میانگین‌ها با روش توکی و با حدود ا...

