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Optimization an artificial diet for the rice leaf-folder,
Cnaphalocrocis medinalis
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Abstract  An artificial diet for the rice leaff-older, Cnaphalocrocis medinalis ( Guenée ) was optimized using an
experimental design of quadratic orthogonal rotational combinations. An optimal diet recipe was obtained from a quadratic
regression model taking the pupation rate of the rice leaf-folder as the dependent variable. The results show that
proportions of rice leaf powder, wheat germ powder, corn powder, casein and yeast in the artificial diet affected the rate of
pupation rate of rice leaf-folder larvae. The optimal proportions of these components were; rice leaf powder 3 g, wheat
germ powder 8 g, corn powder 4 g, casein 4 g and yeast 4 g in 135 g of diet. When rice leaf-folder larvae were reared on

this optimum diet at 27°C , 80% RH and a 16L: 8D photoperiod, 25.6% of the tested neonate larvae could complete larval

development and pupate in about 26.9 days. Pupal weight was about 16 —22 mg. Rates of pupation and pupal weight were

obviously higher, and the duration of the larval period slightly shorter, than previously reported in other studies.
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Table 1 Components of diet for Cnaphalocrocis medinalis

45y fy & 453 1 4155 1
Components Contents (g) Components Contents (g) Components Contents (mg)
T -4 3.0 by 2.3 HER 40.0
2% e 4 8.0 iy 6.0 FICER 20.0
BN i 4.0 B IR 1L 2 0.25 94 b 2% 13.4
TR 3.0 IR [ e 0.04 R 3.0
KM 3.0 Jein 4 W g 0.10 P JRR ¥t 0.3 mL
i 4.0 1L AL iR 0.10 1K 100 mL

1.3 ANTABBEH TG E

PRECBNG A A 2 R KB TR
K G L SRR A 250 mL B4R, 7K 100 mL
Je v 2 ML e 5 P 24 2, 3R 4 30 min J5
TR J o BB B 2 42 U i TR 2, v 20 3 55°C

JEIMAZE 1 P HAA 5, ELRYFEIA 9 em B
FRMN R H G
1.4 REFH*E

B &0 N TR R R R A $8 B 8
HREETZABAE T =LY R 5 Sk, M



33 Pl AT A RN T ARDRHEC O B AR B 5 -+ 637 -

FEHHI )T & THE N 27°C JBEF 80% G LD
=16: 8B FRA NG IR o B S d iEsRE P4
HEAAIE T 0L, 20 d R B HOUL %S 4l LAk R O
5 d B — RN TARDRL, 1230 A 0 i AR A
g ffeim, SN RAMEacELZ 4R, BE
i3 M IRIEA, A R A T 60 Sk A BE 4h
L::98

1.5 ZREXRFEAGHREZITREESNT
TEHORS by | 22 Wb B OR B R BB
Fy R AR Y 2K T, DA SR AL H AR
PR, 2R T K K g 1 L3R 2, N TR o
eS8 L T R IE S e 4l & 11

Bt S % B0 36 A8 D A% (2007 ) 19 5 ¥5 3R 4T o
N T ARDREZ 43 5 Wi 455 Y %) 8 57, JE ARG &R 4 o i
(WL R 2R IS PR (1 /2 St ) — YR I A2 i 5% a1 )9
HERITR(ES) . H—SKHFHAKTE-Hi5H
-2, -1,0,1.,2, A FHIUE R LA, BA
RIS 36 AT R EE 5 4L A, AL e 5 CBP Z
0 KF)R 10 AEE, LA EELRERN
W2 T4 Rt 3Hr o

Bl or MR A DPS B AT i BB & S
WA 5 A BE R 1 O RALAY I ] DPS FR %t
o ZE Y [m] 05 D AR RN ) S AR Rk AT AR
LI P < 0.05 W PEFRE

F2 HBWERKFEHRD
Table 2 Encode factor and level (g/100 mL water)

K- RE 8 % EH x, TR THR «, P B KEH
-2 0.0 4.0 0.0 0.0 0.0 0.0
-1 1.5 6.0 2.0 1.5 2.0 1.5

0 3.0 8.0 4.0 3.0 4.0 3.0
1 4.5 10.0 6.0 4.5 6.0 4.5
2 6.0 12.0 8.0 6.0 8.0 6.0

TE sy R R s, 22 MBS sy, RN 5 v, TR 55, BERE 500, REKY, TR AT EE

%, rice leaf powder;x, wheat germ;x; corn powder; x, casein; xg dry yeast; x soybean powder. The same for the following tables

and figures.
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Table 3 Experiment scheme of quadratic-orthogonal-rotation-combination design
Eae SRHF Factors fL 3
Experiment No. ¥, x, X, %, X % Pupation rate

1 1 1 1 1 1 1 0.01
2 1 1 1 -1 -1 -1 0.01
3 1 1 -1 1 -1 1 0.00
4 1 1 -1 -1 1 -1 0.00
5 1 -1 1 1 -1 -1 0.09
6 1 -1 1 -1 1 1 0.00
7 1 -1 -1 1 1 -1 0.03
8 1 -1 -1 -1 -1 1 0.00
9 -1 1 1 1 -1 -1 0.10
10 -1 1 1 -1 1 1 0.02
11 -1 1 -1 1 1 -1 0.02
12 -1 1 -1 -1 -1 1 0.12
13 -1 -1 1 1 1 1 0.11
14 -1 -1 1 -1 -1 -1 0.00
15 -1 -1 -1 1 -1 1 0.00
16 -1 -1 -1 -1 1 -1 0.00
17 -2 0 0 0 0 0 0.05
18 2 0 0 0 0 0 0.01
19 0 -2 0 0 0 0 0.08
20 0 2 0 0 0 0 0.00
21 0 0 -2 0 0 0 0.00
22 0 0 2 0 0 0 0.06
23 0 0 0 -2 0 0 0.00
24 0 0 0 2 0 0 0.02
25 0 0 0 0 -2 0 0.00
26 0 0 0 0 2 0 0.04
27 0 0 0 0 0 -2 0.12
28 0 0 0 0 0 2 0.16
29 0 0 0 0 0 0 0.21
30 0 0 0 0 0 0 0.22
31 0 0 0 0 0 0 0.34
32 0 0 0 0 0 0 0.37
33 0 0 0 0 0 0 0.23
34 0 0 0 0 0 0 0.21
35 0 0 0 0 0 0 0.24
36 0 0 0 0 0 0 0.23
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Table 4 The mutual effects between experimental factors
ZEHRLN Mutual effects x, x, %y %, x

X, -0.0078 -0.0006 +0.0009 +0.0006 -0.0078

X, -0.0106 -0.0078 -0.0144 +0.0009

X, +0.0219 +0.0003 -0.0041

x, +0.0056 -0.0078

x +0.0053
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