% FH B 31 2#4R Chinese Journal of Applied Entomology 2020, 57(4): 946-954. DOI: 10.7679/j.issn.2095-1353.2020.097

PERIRVENEFINEHERER
EYFERM R

o kA K oW O kEh' ez
% om'ox oM ZaEERTT xEATT
L. B R 2B AR BE, RAMA T AW 5% 2P E SRS, 55K 830052;
2. INRARFAEY R F B, 284 271018)

# E [HM] HEfE4 % Protactia (Liocola) brevitarsis (Lewis)s LR RAEMIFEFT . & SIS K
W EFEY, 18 ARFh EHEE RS . BRI EMER . [AZE] ASCEH 8 Fkol ANLERY, 1
FEIERGAME . ST . JE3 . ARge . TORFEFT . 25%E KFEFT + 438, 50%EKFEFT + 4-38 . 5% 5K
FEFF + 280 MR, AR AT WL 7595t R AL &t W 2E AR e e i . DEER Y TR i 41 R-F- 4
BIRRZH SR M= O, Ak 130,17 B 117.00 ki, &S TR S 3MIE KRR, H43%S
FORFEFFIRACL , 4540 BEEAME™= TN 101.50-108.67 ki, ANREITRS LLGIEITC M 25 WA mpbELL
B, O L R FE LR S R R RAR T, 0 87.78% 1 82.22%; T KAEAT M H 5 4R FERE L IR &
AL FR A &) AL FEIARAR, R 46.67%-57.78%. M4 BUILIRR | SPIMLEREE, TOKFEAFR A 7 H ] 2F
FEMb IR (4 AR R AP AL R A m A BEAE] 90.00%-95.56%H1 88.89%-91.11%; TR . FEI4Eh— YR
SE PR AL S PRGBS, BT 90%FH 70%., SA—WpRhbBih, W, E4imwnE . B2, £k
T AT A BRZH Ak 5 350 A i o L9 F e R b9, FORAH AT 5 AR 2R B, AN 50% FRFEFF + 2R 28 ab 32l
S B L B TR R L ME L AR AR AR A (17-19) mm. (10-11) mm Z[H], . #E
A= ZE b PRGN . ISR A HUESFY R B A 2 e S Attt AT I F, 428 H 24E
SRPTEE, S (31529+0.55) d; HEEMRAAEESBIINRK, b (330.75£1.76) do  [&iR]
AN A UK 5503 a0 4 S 1R AE 4 L SR B, O ] g JL 40 sl B A A AR N A LR e B AR 3 e
e

XA HEHSM; 2RAT; RIVEVESTY

The effects of different agricultural organic wastes on the biological
characteristics of Protaetia (Liocola) brevitarsis (Lewis)

YANG Liu'™" ZHANG Guang-Jie'! XU Tao' ZHANG Lian-Jun' LI Jin-Lan'
ZHANG Shuai' QIANG Song' MA De-Ying'~~ LIU Yu-Sheng”
(1. College of Agronomy, Xinjiang Agricultural University, Key Laboratory of the Pest Monitoring and Safety Control of Crops and
Forests, Urumgqi 830052, China; 2. College of Plant Protection, Shandong Agricultural University, Tai’an 271018, China)

Abstract [Objectives] The larvae of Protaetia (Liocola) brevitarsis (Lewis) feed on crop stalks and livestock manure,
which plays a role in purifying the environment in nature. In order to better play the role of biological conversion of
agricultural organic waste. [Methods] The biological characteristics of P. brevitarsis were studied by using 8 principal
agricultural organic wastes produced in agriculture and animal husbandry, including the renewal, oyster mushroom, pig

manure, shard, corn stalk as well as shard mixed with 25% corn stalk, 50% corn stalk and 75% corn stalk as feeding matrix.
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[Results] The highest spawning amount was obtained in the treatment of renewal and oyster mushroom, with 130.17 and
117.00 eggs/female; It was significantly higher than that of pig manure, shard and corn stalk; Regarding the different
proportion mixture treatments of shard and corn stalk, the spawning amount was obtained in the treatment with 101.50-108.67
eggs/female; there was no significant difference between different mixing ratios. Compared with the larval hatching rate, the
larval hatching rate of oyster mushroom and pig manure was 87.78% and 82.22%; The hatching rate of corn stalk mixed with
shard in different rate was all very low, only 46.67%-57.78%. From the rate of larval pupation and feather comparison, The
pupation rate and feather rate of corn stalk treated with different proportion of shard were higher, reaching 90.00%-95.56% and
88.89%-91.11%. The pupation rate and eclosion rate of renewal and pig manure were lower than 90% and 70%. In the
treatment of single substance, the proportion of female worms was higher than that of male worms in the treatment of renewal,
oyster mushroom, shard andcorn stalk. In the mixed treatment group of corn stalk and shard, the proportion of female worms
was higher than male worms in the 50% corn stalk + shard groups.The length and width of female and male adults were 17-19
mm and 10-11 mm respectively. The body length of renewal, pig manure and shard treatment group was slightly smaller;
Feeding different agricultural organic wastes to the whole developmental cycle of P. brevitarsis, shard feeding group turtle
calendar period is the shortest, is (315.29 = 0.55) d; renewal feeding group turtle calendar period is the longest, is (330.75 =
1.76) d. [Conclusion]

Different agricultural organic wastes can be used as breeding grounds for P. brevitarsis, the production

practice in Xinjiang shows that it has the feasibility of high value utilization, it can provide a theoretical basis for the larval

transformation of agricultural organic waste.
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Table 1 The influence of different agricultural organic wastes on the individual size of the adult to Protaetia brevitarsis

NI 3L BT Different materials

FRME ™ B i Number of fecundity

{Hi& Renewal

V-5 A Oyster mushroom

¥43% Pig manure

43¢ Shard

FEKFEFF Corn stalk

25% T KFEFF + 42 25% corn stalk and shard
50% EKFEFF + 242 50% corn stalk and shard
75% EKFEF + 242 75% corn stalk and shard

130.17 £9.84a
117.00 =8.79a
72.00 £ 17.69bc
74.00 £ 11.46bc
59.00 £ 4.54d
108.67 = 10.00a
101.50 + 8.76ab
102.67 = 11.09ab

TR I8 = bR, SBR[ R 22 5 B3 (2257K°F P<0.05, Duncan’s ZHKKE ). T

G

Data in the table are mean + SE, and followed by different letters within each column indicate significant difference by

Duncan’s multiple range test (P<0.05). The same below.

22 AEREBVEFYNOERS B DR
ez

WE R, P A S R R
h 87.78%, SMEEAMMEILEEER (P>
0.05 ), 1Rt 5 4220 4y bR J0 ik 2 25 57 (P>
0.05), 91N 70.00% . 72.22%, i F KFEFF4H
Ly HUREAL R AT | TR TR . JE3E . AR FEAA)
HURALRAL, IFFEREER (P<0.05), K

TR 54 20R M A h, 25%E KT + 4265
50% 5 KFEFF + 4238 75% L KFEFF + 4 F414h
L RAFAE 25 (P<0.05), T LREMK, 1L
H 46.67%; 50% T AKFE + 43 75% T KR
FF+ A2 4 R LR T B 22 5 (P>0.05),
YRR 52.22%. 53.33%, [N, 435 E oK
T FFIR TC J5 %)y U7 Ak 28 34 Lo 4= 26 40 4 b Ak
FAK
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1 FERIAHEFIN BEE S BLYHRFHLAIZIN
Fig.1 Effects of different agricultural organic waste
on larvae hatching of Protaetia brevitarsis

1 Bk 2 Faiphl; 3: JB3%; 40 3%
5: EKFEFF; 6: 25% EKFEFF + 438 7: 50%F K
TEFF + 40355 8 T5% KR + 4R35, M LARA AR/
HERARERRE (25K P<0.05,
Duncan’s Z B KE ).
1: Renewal; 2: Oyster mushroom; 3: Pig manure; 4: Shard;
5: Corn stalk; 6: 25% corn stalk and shard; 7: 50% corn
stalk and shard; 8: 75% corn stalk and shard.

Histograms with different lowercase letters indicate
significant difference by Duncan’s multiple range test (P<0.05).
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BRI AL R S, IR EER (P<
0.05). FAbPRA M HCRfLIE, 435 HE. F
AR . MEEE . EORFEF R4 A fE I E 22 R
(P<0.05), PMbFA e, HJ 68.89%. F KFEHF
S A2 LU BRI , 3 SR TR) A1 Ay ] 4 1)
WAL EES (P<0.05), 75%FKFEF + 4
FEMMRAPIR S, R 91.11%; T 50% K
FEFF + 2R 2R R 2 P AL 2R AR, h 57.78%. 3
2 VI e ) R 45 A 31 ) ML 2 1) o) Ak SR B 7 A
FEF (P<0.05), 75%T5 KFEFF + 4 26 1R 4
PRI o

24 FRRLBHEFMNEAERSBBRY
24: 0k A1)

3 PR, BREEAHEAIN, Wil Fus
FIRE . 428 TORAEFT AL BRALPIL 5 28 ok Mt L
IR T e A L], FORFEFF AL BRLE M | e pl R
FEFEASH 101, HAA IR 34T 0 325
(P>0.05), FARFEFHS4FIBECA T, 25%E
KFEFF + 435 | 75% T KFEFE + 430 FRLL 350
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Table 2 Effects of different agricultural organic waste on chrysalis pupation and eclosion rate of Protaetia brevitarsis

AN[RJEL R Different materials

ALEH*R (% ) Percentage of pupation  FJfL# (% ) Eclosion rate

A Renewal

-4 B Oyster mushroom

¥ 3% Pig manure

47 Shard

FKFEFF Corn stalk

25%F KFEFF + 43 25% corn stalk and shard
50% F KFEF + 43 50% corn stalk and shard
75%E KFEFF + 438 75% corn stalk and shard

83.33£1.93b

87.78 £ 7.29ab
88.89 £2.22ab
90.00 £ 1.92ab
88.89 £4.01ab
94.44 £ 1.11ab
90.00 £ 1.92ab

95.56+1.11a

52.22+4.01c
58.89+£15.67¢
54.44 £2.94¢
68.89 £2.22bc
53.33 £5.09¢
88.89 £ 4.84ab
57.78 £6.76¢

91.11+2.22a
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Table 3 The ratio of male and female of Protaetia
brevitarsis with different agricultural organic waste

NEIE-9ii e LE

Different Female and

materials male ratio
VA Renewal 124:1a
-4 TR A Oyster mushroom 122:1a
¥3% Pig manure 069:1a
43¢ Shard 131:1a
T KFEFTF Corn stalk 1.03:1a

25% FEKFEFF + 212 25% corn stalk and shard  0.60 : 1 a
50%FAKFEFT + 243 50% corn stalk and Shard  1.05 : 1 a
75% T AKFEFT + 4-2% 75% corn stalk and Shard  0.76 : 1 a

25 FRIRLVAIEFMNEEHRSEBHET
SN oA

N 4 s, Tl Paswibe ., fas . 3k
FORFEFFIRIMRLL P, KA FF R R AL 2Pk I M e
TR K BARTESI R, 430 (18.40+0.22) mm,
(10.76 £0.20 ) mm; V- b BT PR 1) 1 ) A
HRKERK, K (1831£0.26) mm; IMifEZE4H
WP IG , L R AR R AR SE S Rt/ o
FORFEFF S A4 SR AR PR b, 3 2H IR AR
WEAE B EH R, 75% T KFEFT + 24 28 1m ML 20 >
fBE R KK, H (18.69+022) mm; 50%F

KEEFF + HFEAL PR E 25% FOKFEHF + 43¢
75% FKRFERT + 4 FEM ML PG f5, e ME R ik
Vi MERRR R AR SR AR B 25 5 (P<0.05),
H¥ MmN

26 AERUBVNEFUMNAERSBELER
HAR9 S M)

W 5 iR, 45 A0 HRA fa) BR300 5 25 5
(P>0.05), BRI 9-10 d. FF 5. F
T AU . FEEE L EORFE AR 4l R D L W g
. T e et REF I FEE R
(P<0.05), HADIASBED; . P15 R
26 K T KR FF 1R M 4L 4 A T 0 G 2
(P>0.05); TiVA® . V& BB IRIRA] 556 3%
T KT N LEL 0 D 3 | 7 O R A A i
5 (P<0.05); BREEFRAILIN, Wik, FaswibeE.
2% T T KA AT AR M A 4 AR B D I 0
Fx5 (P>0.05), FORFEFS5 4283 LR EC
J5, 25% B KFEF + 4355 50% F KT + 4
& T5% ERFEFT + A 2RI &)y Wy R 4 i
REBMAHEAERE2ZR (P<0.05), JriAHxT
AR 3 AR O R PR AR I D BRI A A B 2
(P<0.05), 1My B AT I o b 2 22 7 (P>0.05 ),
3 YL IR BC AR MR A 5 AR SRR R Dy B B S 25 R
(P>0.05); 25%F KGR + 4284 542 m e
Wy RPTIAFAE R E 257 (P<0.05), %H i

F4 TRRVBNEFVNBEEXESBRBNMEXNOFIE

Table 4 The influence of different agricultural organic wastes on the individual size of the adult to Protaetia brevitarsis

Different materials

B Renewal

-5 FE A Oyster mushroom

¥3#% Pig manure

A4-2% Shard

FKFEFF Corn stalk

25% B KFEFF + 42 25% corn stalk and shard
50% F AKFEFF + 43 50% corn stalk and shard
75% F AKFEFF + 43 75% corn stalk and shard

M B Female HEH Male
K (mm) &% (mm) K (mm) &% (mm)
Body length Body width Body length Body width
17.79 £ 0.06cd 10.57 £0.08bc 17.72 £0.29b 10.61 £0.15bc

18.16 £ 0.07bc
17.53 +0.21d
17.65 +0.10cd
18.40 £ 0.22ab
18.47 £ 0.18ab
18.00 = 0.14bcd
18.69 £0.22a

10.72 = 0.20abc
10.28 £0.09¢
10.59 = 0.03bc
10.76 £ 0.20abc
11.16 £0.15a
10.85 = 0.22ab
11.07 £0.08a

18.31 = 0.26ab
17.68 = 0.26b
18.06 £ 0.18ab
18.29 £ 0.18ab
18.53£0.20a
18.34 £ 0.08ab
18.66 £0.02a

10.62 = 0.12bc
10.34+0.12¢
10.64 £ 0.08abc
10.77 £ 0.05ab
10.96 £0.10a
10.90 £ 0.05ab
10.95+0.03a
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Table 5 Effects of different agricultural organic waste on the developmental duration of Protaetia brevitarsis

PSGE I G (d)  #hdu (d) W (d)  PUOEEEH (d)  AWUEFED (d)
Different Developmental Developmental Developmental — Developmental Developmental
materials durations durations of durations of durations of durations of the

of eggs larvae pupea preoviposition adult ~ whole generation

B Renewal 9.97+023a 265.60+1.75a 48.80+1.31bc  6.70 = 0.37bc 330.75 1.76a
4 B Oyster mushroom  9.85+0.11a  266.20 £2.70a 46.50 +2.44bc  6.90 * 0.46bc 328.96 £ 0.19a
¥ Pig manure 991+0.29a 270.60%1.11a 38.60+1.71d 7.70 £ 0.56b 326.13+2.14a
#4-2% Shard 9.96+0.07a 247.00£3.27b 53.00£3.07b 5.90 £ 0.28¢ 315.29 £ 0.55b
EKAEFF Corn stalk 9.95+0.08a 271.00+1.00a 38.90+1.29d 10.10%0.38a 329.18 +2.04a
25% T KFEFF + 438 10.00£0.18a 27220+ 1.57a 41.60+1.38cd  7.20=0.53bc 330.56 £ 0.42a
25% corn stalk and shard

50% LK FEFF+2R 28 9.59+0.10a  249.20+3.10b 51.20 = 3.14b 7.30 = 0.60bc 316.48 £1.51b
50% corn stalk and shard

75%FAKRFEF + 43 978 £0.20a  242.00 £3.67b  60.00 = 3.80a 6.90 £ 0.28bc 316.67 + 1.78b
75% corn stalk and shard

HIXBE; S0%IORFEFT + RS IR 5260 hf.

WA DT B 2 (P>0.05), 1T BRI AT
3 AR ML A R R A A i 25
(P<0.05); B& 25% EARAEFF + 4R3I Ll s,
A= R M A AR AR 2 4 AR B D
T EZES (P>0.05),
3 Wig

i BN [R O A HUE 78905 (1 B 4
77 O (RS B0, T 2L 1 B 7 O o A
B, N 13017 R KA S FORFEFFE R
BCJe , 25% B KFEFF + A= 240 AT B ™ B i 5
B, N 108.67 ki

X R g R T R, R
(2014) KB, MHFEKEN 15%HH], BER
e, M 83.33%, 1A K BBk, SRR ;
IR, #MRAT (2018 ) I F AR 55 1 BB A 40y 1
EAL AT, 4 HUAE R 70.42% . FEARIFSE
o, RO A BLE 559 v - DR i A %
=, M 87.78%, HikfE (2015) WEFEAsRAHL,
HBFE A, UEES KRN 45%-55%0F, 4
B R . Ik, AR Rk,
AT DA P-4 B R AL . BRILLAAE, A
FHIUA 242 (RIS R, mKE BRI SSSE 0 3 /K i
WTR 55% + 5% ME, 3mSR NI B4l

WFoE 20, TR AL AL | PR
%, 23510 83.33%F1 52.22%; T KFEFF 542
RELE , 75%FAKFEFE + 230 PR AL IR . P
R, N 95.56%. 91.11%., 0554
MOREE (2011) WFSEARIR, 7656 30 RAF, 438
W RIS LI R | PR, 43N 80%
H1 83%, MIFEAMGEH, XA BRAIAS A TALAT
T AT, A2 FRH LT N 90.00%,
PNy 68.89%, PILARAWAE

PP, BRIEHE . P4 R . ARk
AN, 25 A IEE 1A e L Ll )R T R LA [
BF, HEAAS AR IITE 17-18 mm Z[H],
PR FE7E 10-11 mm 2 [d] .,

RS BASHTImIIX 1 FR4 1R, EE
DI e e | REFT A I B TR 2 1
M4 (PR A5, 2009 ), X 52 MR H 22( 2008 )
R EEE NS E, HRAEESRTEM 1
MEARTFE 400 d 245 . MEAMTE T, SRR
NZERIN &7 E- IS b e R e iR AW =W E |
KN, N (331.34+1.55)d, &k 2,
(31591 £0.34) d, Z&5 R R FIPRH 2

(2008 ) HFFE My ttAC L B DT, "IHES BT
SR &, LA HLUE 79 5L 10 5 T2
WEEFE, EEEHREES AT



41 B MR R A YLK Y0 1 AL G 04 WA R i BT 5 - 953 -

A A R A A HLE 76 R AR 4
g i . AR AT (iR PR
K=o R B, TSR AR LA R, Tl
TRIEVE N =N 3E0, LAR & A 4 i 25l
15 SR RIS e B, T RE A 2R A iR
FRHEETT, PRUE B 4 g BUA BRI 2 |
P EHA KRR 7 FORREFF XK, nlf
TKRFEFF 54384 75% B KFEFT + 2R 26 HLBIR
BCJEAE R 1 LA 4 fa gy H ) ST IRBIZH AR 3 4
i BBV I LR Ol & R Tl A VE A G AR 7 5
B, FEprsmaIX , DL FAESR R, AR
K1 kg AEMESREAY BT R, AT {baba
50 kg 2%, 153 35 kg 4hHZend, 1AM
KEAE: 1570 (k) +28 (AT +3 78 (K
B ) +2 70 ($7IHEE ) =22 Jo/kg, Fra RZEAPIY
RAKEAE 0.63 To/kg, MRS AL RT R
BT 2K i Hermetia illucens LRI #E 5
. Tenebrio molitor L.Z[&], HIfhEM K 15-
20 Ju/kg, WEERPH ML S R/AE 35%L 47, A
PERART 5%, MEITRFE, HufbtENTE
1 Jo/kgo B2, XTEFAM R A A AT N TE
R, JIEHTEACA IR T2, 7RSI k4
HfeERFIES, AT 20 S E e AR R b, b
FONM . B NE, BA RIS AR &
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