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Essential Trace Metals for the Nymphal Growth of the Smaller Brown Planthopper, Lao-
delphax siriatellus FALLEN. Kenji Kovama and Jun Mitsunasar (Division of Entomology,
National Institute of Agricultural Sciences, Nishigahara, Kita, Tokyo 114) Jap. J. appl. Ent.
Zool. 23 : 173-177 (1979)

Trace metals indispensable for the growth of the nymphs were studied in Laodelphax striatellus.
The nymphal duration and the survivorship were examined by rearing the planthopper on the
MED-1 diets lacking one of the trace metals. Without iron, copper or zinc, the nymphs could
not complete their development. Dietary deficiency of manganese or calcium did not prevent
the planthoppers from completing nymphal development. The optimum concentrations of FeCl,-
6H,0, CuCl,-2H,0 and ZnCl, for the nymphal growth were estimated at 1.1-71.3, 0.017-2.14 and
0.2-12.7 mg per 100m/, respectively.

o = Vb lic kb, SsedhRE e gl s

il ThXTho AT BT, HF

VYA 3 a s HOFAFREFC LA A THE 3 30mm, (5X 30mm Oy I A Y VIC L A EGEE
I EZRS (1969) i x hthd bl e A rEY Y T, ATHIRE LTCEce 2 F ey v oA LR E
7 TRARFAF ER X h e Mrrsuaasar and Kova- LTHWSRTWS MED-1 el LT, Fhn
MA, 1971 5 =45 - /N1, 1972), oo Jjgac kb 1 X = OMEGES VY Bl Lo ke ML c i
A, vywseaassg (N, 1973), 7 Az —2a (HB1E), Fbiuc Xy, YHBEECHEDOED LR
2.3 (Hou and Brooks, 1975), FtE 1 mwvh (/) oG BIC O\ TiL, TORE X B 2 Tk A shgns
i, 1979) i ED ATHEE G REL oot LOLED LU EEEBE YR Ui, ¥ ot 7-MED-1
EHRERCOWTUL, ERBEAERNLRTE LT, @HK%H%%EJO%%Vﬁﬁmowf%%%%ﬁt
HTMCEZE L 2 Yy v DIRRBICLE T yOMRREIHEINDLNE S DER Lic, AL
1/ (Kovama and MirsuHasHi, 1975), v x 3 v % W, 25°C R A FCffey, ALk, 7l fr
UL - =48, 1977 R/ BIlE e, St e Lizvy - v—wmv7 g rnkl LUK, ik
APEYYHDRBERD S b, PRFEFCANK M T HBZCEHR L, (LRRBUuREX 100 TECEGEE

BEENEITH DLW S LD THET 5, wITV, bR, BME, FECE ToAFINERLE L.
ks X OBk i R
LR Lice 2 FE Y voart, ERENT, 1 4RI MED-1 iR S E5ICiMESInA L @2 E LA

H L2 AT, 1975 429 A X o /NUGRERE (1% 20mm, MHftxrhﬁvw%ﬁﬁbt%é®%mﬁm&%1
i & 100mm) JTHECEFT L ORI EREDO L # Y Riasd, FeCly-6H,0, CuCl,-2H,0 3 L ¢¢ ZnCl,
VYATHD, FINE Mitsunasar (1970) DA TER 2GR FETIE, k2 FEw v rid g iilic 3~ T
e e AT X4, 2 BRIkt L, TL, ThEfh 2, SHMBIOIHmRE LIRS
SACERNCEE - 7280 LIe® L b X i, COHE TEieh -k, F 7= MaCl,-2H,0 7 500 CaCl,-2H,0

1979 4% 3 H 26 H%40

— 173 —

NI | -El ectronic Library Service



Japanese Soci ety of Applied Entonol ogy and Zool ogy

174 N - SR TR
W1E MED-1 AR (mg/100 ml) 4
L-Alanine 100 | Thiamine hydrochloride
7-Aminobutyric acid 20 2.5 9
Riboflavin 5.0 o u
L-Arginine hydrochloride Nicotinic acid 10.0 w28 +
400 | Pyridoxine hydrochloride M 20 50 5 & 4
L-Asparagine 300 2.5 i + 5}? % Eg
L-Aspartic acid 100 | Folic acid 1.0 E 15f LI W
L-Cysteine 50 | Calcium pantothenate H 10 ;]; ;i ;CE
L-Cystine hydrochloride 5.0 | | S o
5 | Inositol 50.0
L-Glutamic acid 200 | Choline chloride  50.0 0 . 'o 'o . 'o
L-Glutamine 600 | Biotin 0.1 ® g g g
Glycine 20 | Sodium L-ascorbate % 2 &8 & 8 9y
L-Histidine 200 100.0 EQRREER
DL-Homoserine 800 | Sucrose 5, 000 (3 [T' ? ? * §
L-Isoleucine 200 RSB R
[-Leucine | 200 | MeCla 6O 200 WM BRAIR L ENT K < B OMITET & Fadt
L-Lysine hydrochlor1de200 KH:2PO4 500 O TGO, RS, R
L-Methionine 100 b )
L-Phenylalanine 100 | FeCls-6H=20 2.228
L-Proline 100 | CuClz-2H:20 0.268
DL-Serine 100 | MnClz-4H=20 0.793
L-Threonine 200 | ZnClz 0.396
L-Tryptophan 100 | CaClz-2H20 3.115
L-Tyrosine 20
L-Valine 200 | pH 6.5
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CuCl2-2H20 0.268mg/100ml
A 414 CuCle-2H20 R & Shhidii s X Ot O @ Faghiubii,
R IERIENR 2, BeriaRdde® (%) 2R

100 ml) CirghRIEE R < 7D, RAERLEnr o7 100ml OFPHcH 5 £ 2 bh s (B 41K,

P E CTRETAHEMEND - 7o, 1/16 DL (0.01675 ZnCly, R bBRETL e 2 L EY VL 4
mg/100ml) <13 MED-1 fft &3 & A LD REH YR TTNCHL L, MED-1 ko 1/16 o
Lz, FR@ES MED-1 kX b < LTV o 2ol (0.02475mg/100ml) Tix4hRFEE L 45 ik & KiE
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ENHRDRIEN oz, UL, IHICREXE LTy 5 L4 mBERIEE S h, MED-1 ko 1/2(0.198
<&, 128 f% (34.304mg/100ml) ¥ CIX R E TRAE  mg/100ml) ~64 {%(25.344mg/100ml) DFPHCI1L Lhh
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ZnClz  0.396mg/100ml
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