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k&7 RPpR™ RGA # OE
(1. BERARASZHEBEYRGSAFEYFERERALRE, BM  350002;
2. BEURKERIYRBESFEER, WB/KRE 150080)

RE AAFRTIHERBRAFETRAENSZWARETRERARTOER, EREHN, XMW
THBLEREER 2120 %, HEHEER (35.95£0.68) mg/k, BBAFS 1. k3 MR AME R
MEER; EWARZEEAN 3O ELYRAR (2.58+0.48) my/ kAN 2 WHFHRAR (1.9
0.83) myk %, BEMRMEHAMNAN 2, ANIPABENECRMBBRAXER (P>0.05); XHX
W AR 2 A AR (95.67£1.32) 9 MBYHLRE (14.22+6.48)% %, SXHER 1. HH 3 KF
%, RYHARRAFEER, EWABELARRAN 28R 2 HAREAMTFRHEKRH.

X BRAS; RWAE; Fo; ERKRH

FAMERWERERKEATFREABANERR
T, AMPERRSWHANELREE RERIE
BEK. RENEHENXR, #HR, EHER
MEXRTE, ERLERMRL, MEENWLA L
MAEBKMEN (FAATBE=, 1986). FF
A ERSMANTEIRELL, Wmm 4
KMET (TAAMBESH, 1979). KFEERM
RILR (2006) WERM P MES RSB
B, BH T XM KW (Periplaneta americana L.)
MRRMREMER, TEFS (1984) HET
0 (4 LR IR, E S5 5% BH K M B 3 2k 4R )
BERELERFRS, RN AHEGEREREETYN
KRR AE—-LHR, Bk, RITERT 3HE
FRAAFEMER, WET 3 FEE MK
ERAERKEATNER, RBUEAEH KHERAE
KEBEWEN, I4EEHAEHATRER
B, £ EZHEH AWM EERI R RE—W
B M5 /N¥E ( Tetrastichus hagenowii Ratzeburg) 3
¥ (Narasimham, 1984; KEEMRB R, 2005),
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BIREMABASTHAATRAFERNE 3R
Eh, TRFHEF (27+1)C, HMNEE (70t
5)%. FWREFRBRABLERRE 1,

21 ARERBSRL
Tab.1 Ingredient contents of three feedstuff

ok Eam ] %1 ]
Feedstuff Protein (%) Fat (%) Carbohydrate (%)

1 11.4 5.2 83.4
2 18.4 10.2 7.4
3 14.4 8.1 71.5

1.2 gt B 5EA

752 RSN A E . BF A RE
R0 B EARAR . REEENUSERE
RAR =M. HEH (4Wa). BHER (O
gi), WE (ag) ARkaPEEZ (£8)
ElEEAAAR, SEATIERAR. FEE
BRXEI ], R (4d)., 8%
(aHirdE) . FRAER (RE#HOLE) 250K
rEERNEIRWAT . EEEA—T T
RGBT =&,
1.3 BBEHE
1.3.1 R EMRKEERNER.: ZRE
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27+1)C, HHBE (70£5)%, kB L:D=
14:10 BB E A, BFHAEAREFRR—XBLH
EWRWEH 60k, B 10LBMAER 8.5 cm,
WiScm WFFhN, EHRERNMERE,
AR, BRESNNBEEEZ4cm WENEA,
BRELABNAEHRE, 8 15KHK1IKEHLH
BE, B0XRKE 1 KRELHRY ., WENR
HH%E 120 X,
1.3.2 EHARBREARYHABEHTE:
RAELEEHNESERNREBEEYHLE
(BBEATAA, 1988), Saks R LA LB K 0
EEMPERERY (WRHEE, TRIERHK
fEH, RARBBERK). RHET 4% HE
B EE B EWKERE, WEREHEENHR
B, MM, BN EFER, RS
Eit#fThalE. EdHE|YNEEPEL
SEGWREE, TR 2 KA B S AR
BRE. RYHNAR, RYEUREFERE
o

BER = (Hty+EasnkE gy Pa
BmE) xHMYER,; SYFEE= [
B EMERE - RYPEBKRE) /Hed
WP EIBEE] x100%; BYHELKE =
(REHE/MER) x100%.
1.3.3 BEHH: HERENEENITHR
FAMAR B9 Excel 2000 %X {4 14 & DPS %38 &b 3 3 {4
B (ER XA, 2002).
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2.1 AP ENKRERECENERA
EHERAER, BYENLESREL. BK,
BWHERY BB ERBTHE, B—
BoERERRS, EEREHRN, REEFILD
ZEMEEMKR, RZUE (FEES,
1980; BREME KM M, 1982), WA 3 MiEN
MEMKBEHEEAARBENHE (B 1),
BAGISEK, BEAM 1. Ak 2. A8 38%E
BEHEESIN (7.66+0.33) mg/k. (9.49
£0.52) mg/3k M (9.75:0.31) mg/3k, BALE
120K, BREMAM 1. AX 2 a8 3HEHK
MERWIEHEESFRARBAREER
3.59, 9.49 1 8.75 %, XMW RKEBREHE 2 M
A3 EHREMNMMEBRAE R TREEH 1 K&
. 44 .

MpkEM MR, RAFEEPELD. BEITEHN
Whn, BRTEHREERKET . XHKEE
BREREEASANERAMT 3ANHE, |
¥ 1: y=6.4523+0.0782x (R* =0.8545); Ak
2: y=6.0518+0.2798x (R*=0.9624); HH 3.
y=6.325+0.2521x (R®=0.9598), % 2 X%
WRBEREETHWEREHAB, (HERHK
{8 5=0.2798), K1 XFEHAEEREETL
B s/ (EERBE b=0.0782),
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B1 AN ENAEEREENER
Fig.1 The influence of three feedstuff on the weight
of American cockroach nymph

2.2 AN ENAKERRSRAOEW

EAMBAERRENRYHERRE, £
WR s E BB LE 30 ~ 60 RXHEH 2 RAK 3
MERBERERX, #5K (3.162£0.11) mgk.
(3.27+0.12) mgsk, XM KEH RFEILE 1~
30 XRMHER 1 WHEBRBEERKRR (0.83+0.04)
mg/k (E2), EFEREZNN, FHAEE
HXAE 2 WHFHBER (1.99+0.83) my
Lb5xtiEMIMWEFHRRE (2.58 £ 0.48)
mg/kEEER (P>0.05), EW AEHE R
B2, AHIWAEEHRERESXHER 1 WEE
BERER (0.73 £0.09) mykERB¥E (P<
0.01), XM KMWEREILS 1~30 K, XHEH
2. AH3IWATEHRRESIEREEN 1
(0.83+£0.04) mg/3kH 1.80 £, 2.95 1%,

FW KA Bx 3 HEANPEAR. BER
BRKLSYNEIHRRBREFEESR (%2),
EW K EE B AR 3 PRIREABKALE YN
AFHBRARRBEAN 28R, ER|HAN3
BOFEW KBS iy A B B R AR 2 B
2o
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22 EMAMERERAPERSE
Tab.2 The daily feeding amount of American cockroach
nymph feeding on three feedstuff

BREERSEE (mgk)
Ingredient contents of feeding on three feedstuff

HEAR Protein  J§% Fat  BKILAY Carbohydrate

Lt

Foad

Boxt 3 Fh a1k A IR FE 93.07% ~95.84%, €
I3 MEANYHHEEREEER (R3). *
WAmEAxtm 2 WA ARER, FHH
(95.67+1.32)%, 4r3lHHER 1 FEH 3 K
%R 1.57% . 0.90% ., HBEMWKEERER
FHEL. BREER 2 PR ERYE.

I 0.08:0.01bB 0.0420.016B  0.60+0.07 cB
2 0.37£0.15aA 0.20£0.08aA  1.42£0.59 bA 2.4 EMAMERDARFULBAENTR
3 0.37:0.07aA 0.2130.04sA  1.99£0.37 aA

H: RPOYFH Means SE, [5—5) $4% R A Duncan’s ¥ 2 i
ERRR, FRAX. MEFRLHRFE0.01 50.05 KF X
8%, TH. Note: The data in the table are mean + SE. The
different small and capital letters in a column indicate significant
difference at 0.05 and 0.01 level by Duncan’s multiple range test,
respectively. The same bellow.
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B2 ZWAMAFERERNEREE
Fig.2 The daily feeding amount of American cockroach
nymph on three feedstuff
2.3 EWAMEAXERFHARAHR
WA MeE SRR RS HE R AR R 2
RUAMARERRGR (REES, 1980; KREE
MKRE, 1982), XM KA RBAFEARER

25 W A 2Tt IR L U5 R 1) B 1 o A A e b
BEARR (F4), WAL RBWILEFRT 30 X
MEMEARERR, EWNARERABLE
90 ~ 120 R 18 1. FH 2 K 3 AR
EAHEB\BAFT 1 ~30 XK 16.79%.
16.47% . 9.32% . FEH KWE B 3 FHiEH K
TR RBFAEER, WHHUIEMREE R
BERBSHARRNEE, SFmIHEAREK
BUANEENEH,

3 itig

BRGEREY, EMKRBLELBLE, BR
AR, AR 2, AR3 120 XEHIEHKE
(14.45+ 0.54) mg/3k. (35.95+0.68) mg/3k.
(32.98 £+ 1.26) mg/kEFEER (P <0.05),
EWKEE AR RN 20X EHEERE,
RERH 1 WEREKERRS, EWAEE R
B2MHPFHRERET AN IMEFIRER
2 0.59 mg/k, EERMAEERNER 2P HE
HERHWEARABLASAEN I PEFHRR
MERERBSMESBEAXER (P>0.05),
HHARK 2 hEERRINSER LAIBRER 3

23 EHAREANABROHAE (%)

Tab.3 The efficiency of feedstuff utilization of American cockroach nymph on three feedstuff

o) ¥ 1L /5 X ¥ Days after hatching S
Feedstuff 1~30 30~ 60 60 ~ 90 90 ~ 120 Average
1 93.07+2.14 94.22+£2.91 94.37+0.78 94.72 £ 1.65 94.10+ 1.66 bA
2 95.41+2.09 95.84+1.53 95.69 £ 1.57 95.74 £ 1.67 95.67+1.32 aA
3 94.71+1.64 95.16 £ 2.36 93.97£0.83 95.23+2.29 94,77 £1.52 abA

B4 BHAWEDMNERMRLE (%)

Tab.4 The efficiency of feedstuff conversion of American cockroach nymph on three feedstuff

1% ¥ 1L J5 X 3 Days after hatching P14
Feedstuff 1~30 30~ 60 60 ~ 90 90 ~ 120 Average
1 22.93+0.75 12.74+1.19 3.01£0.59 6.14£1.15 11.21 £ 8.18 abAB
2 23.66+1.68 12.52+1.90 13.49+1.53 7.19+£0.93 14.22 £ 6.48 aA
3 14.15+1.00 10.50 £ 1.94 7.67£0.24 4.83+0.27 9.29+3.78 bB
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EFFECT OF FORAGE NUTRITIONAL COMPONENT ON THE DEVELOPMENT
OF AMERICAN COCKROACH NYMPH"

ZHANG Li-Xiang"> WU Zhen-Quan"™* WU Jia-Fan' HUANG Qiang'
(1. Key Lab y of Biopesticide and Chemical Biology , Minisiry of Education, Fujian Agriculture and Forestry University ,
Fuzhou, Fujian 350002, China; 2. College of Agricultural Resource and Environment , Heilongjiang University, Harbin ,
Heilongjiang 150080, China)

Abstract The effects of three feedstuffs on the development of American cockroach nymph were studied. The results showed that
body weight of the nymph fed on the second feedstuff was higher than those fed on the other two feedstuffs. One hundred and twenty
days after hatching, the average body weight of nymph fed on the second feedstuff was (35.95 + 0.68) mg per nymph. The
American cockroach nymph daily feeding amount was (2.58 + 0.48) mg per nymph on the third feedstuff and was (1.99 + 0.83)
mg per nymph on the second feedstuff. The daily nutritional ingredient of American cockroach nymph fed on the second feedstuff
and the third feedstuff was not different between protein and fat (P > 0.05). The efficiency of forage utilization (95.67 +
1.32) % and forage conversion (14.22 £ 6.48) % of the nymph fed on the second feedstuff were higher than those fed on the other
feedstuffs, and there was different among the three feedstuffs. Thus, the second feedstuff was better than the other two feedstuffs in
improving the development of American cockroach nymph.

Key words Nutrition; American cockroach; Nymph; Development
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