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Study on directional breeding of black soldier fly strains specialized
in chicken manure conversion

YANG Jian', YAN Jin?, WANG Shenghui', YAO Xiang', PENG Caiwang?,
LIANG Dehong*, DAI Liangying', WANG Yunsheng'*

(1.College of Plant Protection, Hunan Agricultural University, Changsha, Hunan 410128, China; 2.College of Food
Science and Technology, Hunan Agricultural University, Changsha, Hunan 410128, China; 3.College of Engineering and
Technology, Hunan Agricultural University, Changsha, Hunan 410128, China; 4.Advanced Agricultural Technology
(Guangdong) Co., Ltd., Guangzhou, Guangdong 510440, China)

Abstract: A directed selection of black soldier fly(Hermetia illucens) using chicken manure over five consecutive
generations(F1 to F5) was conducted. The developmental duration of each generation was recorded, and the body weight
of larvae at each developmental stage was measured. Individuals with rapid growth and larger body size were selected for
reproduction. The results indicated that after directed selection using chicken manure, the larval period of the black
soldier fly was significantly shortened by 3.2 days, the body weight of final-instar larvae increased significantly by 15
mg, and the pupation rate rose by 11.5 percentage points. Moreover, the selected black soldier fly exhibited enhanced
efficiency in chicken manure processing by 3.5 percentage points, and the moisture content of chicken manure was
reduced by 7.6 percentage points. Nutritional composition analysis revealed that the crude protein content decreased
slightly by 1.74 percentage points, while the crude fat content increased by 2.43 percentage points, and the dry matter

content significantly increased by 5.25 mg.
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Table 1 Growth performance of sixth-instar black soldier larvae across different generations

JLEAV 4y diflid A /mm fif St /g JIGTE R 1% et =%
FO (18.5+0.8)a (11.60+0.29)d (0.098+0.02)b 98.00+3.46 (85.3+2.1)a
Fl1 (17.840.7)ab (12.90+0.35)c (0.101+0.02)ab 97.67+3.13 (87.6+2.3)ab
F2 (17.240.6)bc (13.43+0.42)c (0.103+0.03)ab 98.56+3.23 (89.942.5)bc
F3 (16.5£0.5)cd (14.15+0.48)b (0.112+0.03)a 98.67+2.58 (92.242.7)cd
F4 (15.9+0.4)d (15.09+0.54)a (0.111+0.04)a 98.33+£2.61 (94.5+2.9)de
F5 (15.3+0.3)e (15.23+0.61)a (0.113+0.04)a 98.22+2.39 (96.8+3.1)e

SRR, i

[RIBAS R Bk 3R A IR i 22 57 A e T2 7 (P<0.05).

2 AL

YEH & 5 AL dUh 153 d,

He FO {04656 3.2 d, RN 3.63 mm, i
fn 15 mg, FRARREEE 11.5 N A 78 BKirik
B, SRR E, SRR S E R,
WHETE 97.67%% 98.67% 2 A1 A E A, UiAH
£2 BHREKHHBERRS

Table 2 Nutritional composition of black soldier fly larvae across different generations

M E

AR, RIS T B RS %

22 ANEHERBKINHOEFRET
AR A5 IR B 5 A T 2.

JLIEAY BN R/% FE N iE/% FIR A 7 /% T )5 it /mg
FO (39.86+1.25)a (22.20+0.85)e (28.97+0.58)a (32.49+0.46)d
F1 (39.58+0.76)ab (23.45+0.92)de (27.52+0.61)b (34.61+0.56)bc
i) (39.24+0.88)bc (23.73+0.88)cd (25.03+0.75)c (35.55+0.85)bc
F3 (38.88+0.95)cd (24.0020.95)bc (23.20+0.83)d (36.89+0.49)ab
F4 (38.48+1.09)de (24.31%1.02)ab (23.61+0.96)d (36.1240.62)ab
F5 (38.12£1.17)e (24.63+1.06)a (21.73+1.07)e (37.74%1.17)a

[RISAN ) FBE R HA R (K 22 5 A GE T4 7 L (P<0.05).
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Table 3 Essential amino acid composition of sixth instar black soldier fly larvae across different generations
. JREIM 0%
it T2 2 EHR SRR BER  RedER SEER AR RNEAR  HER
FO  221£0.15 0.83+0.08 1.43+0.11 0.53+0.05 1.51£0.12  2.61+£0.18  2.23+0.16 1.65+0.13 1.16+0.09
Fl1 2.23+0.14  0.85+0.07 1.45+0.10  0.54+0.04 1.53£0.11 2.63+0.17  2.25+0.15 1.67+0.12 1.18+0.08
F2  220+0.16  0.84+0.09 1.44+0.12  0.52+0.06 1.50+0.13  2.60+0.19  2.22+0.17 1.64+0.14 1.15+0.10
F3 2.224+0.13 0.82+0.08 1.46+0.09  0.55+0.05 1.5240.10  2.62+0.16  2.24+0.14 1.66+0.11 1.17+£0.07
F4  224+0.17  0.86+0.06 1.42+0.13 0.53+0.07 1.54+£0.14  2.64+£0.20  2.26+0.18 1.68+0.15 1.19+0.11
F5 2.21+0.15  0.85+0.07 1.45+0.11 0.54+0.05 1.51£0.12  2.61+£0.18  2.23+0.16 1.65+0.13 1.16+0.09
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Table 4 Chicken manure decrease rate and moisture content of

insect sand under treatment black soldier fly from

different generations

JLKRV RS ZEIR e 4% Hb B K &%
FO (40.3+2.1)c (48.2+1.5)a
Fl1 (40.1+2.3)c (47.5£1.7)a
F2 (41.1+2.5)be (46.8£2.9)a
F3 (42.6+2.7)ab (43.3£2.1)b
F4 (43.2+2.9)a (42.9+2.3)be
F5 (43.8+3.1)a (40.6+2.5)c

[ISIA R FREFR AR 1 22 AT GE 24 5 X (P<0.05).
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Fig. 1 Morphological appearance of black soldier fly larvae and pupae across different generations
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