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N. lugens

3 0.687 | 0.952 0.393 | 0.098

L 0.698 ‘ 0.990 0. 448 0.104

-S. furcifera

2% | o0.775 | 0.952 | 0.767 0.568
ey 0753 | 0.940 | 0.531 0.155

D. striatella

5 | 072 | 0.913 ’ 0.59 | 0.197
g | 0750 J 1.000 | 0592 | 0.163
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T, FHEALE b, MORBEC ONTEAERLE &
LT IE 5T O, WBOLPNT LD BEAD 3
E, RFEFEOHZREIHDOEMPRT E5DN5,

B HOEBTEE 20 A TEDL NIk (BA 1956
b, IR IO THELIZ HAEICd, Zame s,
WEVBEL 25 &, FEHIOREEIEFITHICES LT
W5 (45, EHEICK T 2 HBADE I T 2R
HAVS & T ADD P, TOISIDIEEICREZE THER
DEEZSTRTOPELTHA I, FICHITIMOEE

B3R PEARTYAICECT, FHIEH L IESTASIELHTHEL 2 b DDA
DOHlEE (Eirmm), CRYRIX, SD 3 & x ¥ XEHI LY E, DIEMAI TGS
(195249 11 B~10 A 12 H)
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ME o e L MR ' : = VEBE
| E x| Bow | Eom | B OS|IE X E S
BY C 7 0.90 0.67 0.97 1.11 1.36 | 1.8 0.30 | 1.41
BS SD 3 0.90 0.69 0.95 1.02 1.27 1.89 0.44 l 1.38
MS  SD 7 0.87 0.95 0.94 0.95 1.17 ] 4.14 1.39 1.26
MS D 9 | 0.8 0.87 | 0.87 0.88 1.11 3.86 111 | 1.18
M3 C 12 | 0.82 0.88 0.85 0.92 1.17 | 3.64 2.97 |
M3  SD 9 0.78 0.83 0.82 0.88 1.14 3.67 2.80 |
M8 D 1 0.73 0.76 0.74 0.77 1.02 { 3.39 2.72 |
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Feda s aiesnT, A REETEEL cREORERORNEME (B mm)

(19548 H22H~9 A16 B)

e.n | a! rfl AW W % W o lsmo %8 o | 2wEo
oo B HE B
B s | m |m@m|Km|E s|[8 3[R =
1% ’ 0.80 | 0.58 0.74 0.85 1.22 1.54 0.02
B A 5 | 077 | 0.58 0.80 0.90 1.12 1.51 0.35
° 10 | 0.7 | 0.56 0.81 0.94 1.19 1.35 0.28
20% | 0.80 | 0.58 0.80 0.9 | 1.2 1.54 0.02
| 1 | 08 | 0.8 0.85 0.87 1.13 3.79 2.96
M3 5 0.79 | 0.86 0.87 0.87 1.12 3.81 3.06
10 | 0.77 |, 0.83 0.84 0.85 1.10 3.65 2.96
20 ] 0.77 | 0.82 0.82 0.83 1.06 3.52 2.90
| 1 0.91 0.71 0.95 .05 | 1.28 1.93 0.31 | 1.48
BO 5 0.91 0.65 0.99 1.07 | 1.33 1.88 0.36 = 1.36
w 10 0.90 | 0.65 0.99 1.04 | 135 1.80 0.36 | 1.34
20 0.90 | 0.64 | 0.95 Lot | 1.19 1.67 0.45 L 1.27
] 1 093 | 1.03 1.05 0.97 | 1.27 4.49 3.55 { 1.34
Mo | 5 0.91 0.96 1.00 0.97 1.22 4.35 3.54 | 1.31
+ 10 0.90 0.97 0.98 0.95 1.20 4.13 3.40 1.29
} 20 0.86 0.92 0.95 0.92 | 1.17 3.98 3.24 1.27
x TRk 720

1, 20 OFETFIEEEDI LILTH % 5 5 BHLIEEN,
LoD b B L S, B, EEBOE
FEHG/S BT I & A ERERT, —E 0Ny ORITHK
EEND &, TORBEEROEER 513 TH, #OD
BEEDKR E JTZEIPTICELL, BRI X3 END
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Me 84,4 13 0 2’3’20
S. furcifera (193449 1 H~10 H 18 B)
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ME 2 812 4 o %
D. striatella (195447 A9 H~8 A 25 H)
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FHEBREFE, I0EN5 OROERERERD S &
B6E, BIMND L0 Thb,

B6FR KMEULHICHT B EHEIK, EHE
BEM S IUEFELK (X) LEMK (Y)

L ORBEROR

HOE E B | Figk P 5
N. lugens
B | 20 598.6 26.1 | Y=22.3X+ 16.6
MR- 20 543.1 30.7 | Y=23.3X-172.2

S. furcifera

B | 19 | 484.2 ‘ 22.9 ’Y=14.2X+108.7

ML | 26 385.1 24.4 | Y=17.2X— 34.6
D. striatella

B& | 15 555.4 25.3 | Y=23.8X— 47.5
Mg | 11 569.6 28.3 | Y=24.7X-129.4

FREESRRC, Bihar & § ICEARIT & B A NHSIETITK
X<, 50 BiTH 7z - T 1000 B EDIE% 5 {p{EEb5d
Bo MBI L 5 THE DI - X ULIZHEHBNEIZNDS,
BEIRBUTEAM S D0E (, B TIHE SRS O0RE,
E@BERIEVE D 5, EROEIFIEEUE
BEThb,

FREETRER & FaDITIE, /s 0id - x H Uz /HEE
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58DEBDND, BEIFGEIEIHS 0K SV, Fiud
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OPIZH BB DEBDNS,

BREFEROERE O NITHEROHER 2 RT &7
FDHBYHTH 3, '

BT SEBYYIOHOEFEHY

H £ PReRY BME A
N. lugens B3 | 33.5 20 | 46
Mg = 36.6 17 | 54
S. furcifera M3 25.5 10 \ 47
M3 28.4 5 J 54

D. striatella -

ERHPMCREITHER EOROENNMYE
BRI OROWC &, vy h OB EETET S0
UTHEBKEHZ. Pefaryy a2 EHZLT, 2, 30
BEREONTEOBERFEI,

wls H®35
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> THENIZ, SR 20°C TBRU I, R DORAES
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A _—e
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BT IIVEDS, BIRITLD ESIRITIEN S, TD
A, B OE(NINC E ABEENS B, TDH
RO, HhFELMCET 3 ARREORREIPRIC S
Rontz (B, 1856),

vy AR EADNTY, ET %, CO%E,20°
CTHET &, ERATEENMEET 10.4 B, &
WRITIE 19.8 BT, & bICHERHATIHBELHETEH
CERET D5, FOEESIETUAEHEDIE D PR
X0, K REHEDEIVEUTIER /2 b DITH~TDEL,
FRILIZ R &6 NS o T2, _

TLBBE BT 8~12°C DkBEEICAN, 1, 2 B
O HUT, & ED 200C I8z, WEie b,
FNFIAEMM I O ESRPMPER L, £ORITH X
IFTEEITE S RNk o1z, DT, TR
1750, ESAS 30°C iz 1, 2 Hisk, bEix 20°C
h EUT. COBBRITITEIBREZ NIV EHH 2
25°, 30°C T\ HBADEEITITEL S0, HBilaH
ROATRFRRAAIGR X720 8 O b AN/,

DEDX 3T, SRR TETL EINRHET 51
HOWHELDAETTbN, It AEERZEDL S
BARBBRBENZSICE > TdbE HTEFITEHEIT N
m0ds, EREIIEER S IR0 TN EBD 5, L
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AEMBTE, ®HrDOREIT L - TREX NN,
EHMIGEOEEORBAE ZRTCENTERRNED
EEBZOND, IMEBDOERBEIZCOERZE DT &M
D o125, EWICESDECARRTEE» -1,
EERBCHETIHBOFR PLEFTF v PEE -
DL, 1x¥D, KeaIEIRIRRIS T 2 AN
BEICAN, FHeHNI, HEREEHELN LT
T 20°C, HAHE Th -7 BRIFEIDEBLOT
H5b,

# ot & D

N. lugens
100p et
"_..,.—Il--n—n-w
.""" l/
o " Il
”
50F
1 —B3
"""" M3
, 0O
0 )
H
w3 reAduvyiEIMLBKANSDEY

A EZTEELCEE ORI TERMR
HERER 20°C
A & Dol MEdE & B ICERIRIDE 5 DEHRRLL 0 s
B, BZEick 3 L ERMTEHMERECS»PNTES
DIEESD BWIE RoNn3 VW EPHETIRE TR0
¥, OB, WBEESTDELUAEE AEINTH D,
ERRIT DL 3 SRETHEDICRA2ITI LW TE
HEDTRIZVDEELLN D

P DAL HRIRE D2 & I

TR &3 b, EENTEREA L O BE IR
PEBITE V. 7Y H72 ETEIYLBEOKREDZE LTI
HMOFEDHINBDOELIC L AEmBR s EBDONED
T, BMEBC B DEERZERAEL 12,
MRS KO AE 1EE 9 HFARMELIIt e ey
varsIOPwyvory Ak LHTO>GETOERE
BOREL & HICHRBREICAN, BH—CRHEICHEL
BEIER e AL T2, KEIZ0.05mg BED b —/ 5 v A
Fyv 2R FNTHMY, ZTOREREIT = — 7 v THREEL 12,
FFIFH 25°COEBETIT - 12, MEOFERR A1
DI ERIE 2 U/ R 2 30 &, IR 2372,
SRACEROR I EMBEEL T 0, $REZEVEH

FAEICIERFICIE D, TODMH 0.05~0.1 mg FEIR

PTLHEVRD B, PULEHRDHERRZ, #Epss
DEET ZORICEZELH DL LA NZNDTITH.

BA: vy BoBMcEIYT 5% MM 169

T Do lZABL DNV TLLEIEL I, v _

MNERER SHOMERR 2R (Y BOEKE/R
DRE) TRIEFANDERH THD, 5~6 T
WTHBIZHROREETH 5,

1.40} '
N. lugens
1.30
1.20
% 1.10
% 1.00 ==
D 0.90
2]
B 1 40k S. furcifera
/"’, 3 l,’
‘ ’
\Q,'
6 7 8 9

A% o & B B K

FA4X
B 2BEOHIENEDOES OGN
WA 25°C, REVIIESIPEA B AR

reEASA Y IBET ST AT

A

R EESRRAARNIC—DD ¥ — 7 2RL, b
PR TIEHD S EIIVIAE B, TDHRIT 1.0 Bl
T2 OIREIT %, BOIDY — Z7IFIIHOFREIC L B B
DTHHH, —EEMINT 2 & EORTEINT X B D
EFUWIBDIBERIC L 2 im& DT v 2 CIREIT 3,

MRS b BRI IR T I Eiim sy 1~2 U
e —27CET S, RYPMTEBRWDO L HITIIEAEE
T, E—2ZETIHESEEMEO 1~2 Axin
Bo BERRIHIG WL & TNENTHEL, EIGE
5~9R THBER LUz, CDMBREDEEITD 5HIK
BT L TIFC X 9 s R o sk - 12,

BT HBEEOEMFIIEAERL, tetay
VA TEHDOBPDOERVBRLNIZIIZITH D, @HIT
EALWBNE T EAERN, B DO THEDOHEE
28 RITKT, _

RN RWA L 0 6, THLETR, EEMbE s
BEBDPDEN, tEA T T YA TIIREIS DDLU
W, LT EQERIDT L TH D, FULEED 5 EIH
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170 HAIE A
E88FE rtrauvrhBLUEyovrshORE
B XU HMEZEN (25°0) GB4XER)
X * E gy
e % |Pe IR ] SR | g ey

% (Do¥Hs (2 >/A)

mg mg |

N. lugens BQ |2.64( 4.71 1.78 | 28.1
M | 2.59 | 4.42 1.71 | 23.2
B3 |1.68 1.51 — —
M3 | 1.67 i 1.54 —_ —_
S. furcifera B | 1.83 3.17 1.73 | 26.4
M | 1°73 2.82 1.63 | 26.3
M3 1091 0.92 — —

DOF AR EADMEBIZIEFICR EOY, 0T
HBDEIPPOKRED.

IR L A E OB EHO ETRAE -3 OUT
LN TH A REIRRTHARNE, BT TRPERIZIII DI
BT B DKL, BETE—IFEERDS (N
HLEILEDEDTHAL EDDD -T2, TOHHIEEK
HOTE) S HUE T, ROZLPT 0, T2 COHMEE
WIS AR G E P ERROEECEDICEET 5 T EWPE
XN, Do TLARENM 2D IO LTS T
OBENIZEL & RADOBRRTHA I, MFHENNZ
BikA = % RS (B R v e vEIERETH A 9) I
LAODIH D D EHEHIN S,

FEER R iR T & DIFBEZEMIEIROZ L - T
KESEHL, AEHEN1IHIETH S5, WPFF
fExNDAS, W E §FRED 202 L ET D, &
WEEITIE 30% 1TisR T EbH O, FDELD 1~2
HEWHSEIFHDS BIKiEd, THUEY v DEIFRE
DR ENT ERRT EFEIRC, FTICHEFICCLET, &
W EPRELEDNRIT L o THER S IPT L
RL TS, 55 TOEINBFEAFTOHGRV RS BH
IDEHATHA S,

= £

S YRR 2 ST DL T 2EIBIRID B B30T DO TR
~AI2D3, WMOESX, BEOBEEOEMICE NANAIED
DNVD BT Eb b E BHEIZERICH 5 /IMENR
DOFEPBOFNEFTLUTND L EEEHICHEBEIN
55, BIOETERE THHHDOR & 3 TP EEDHER
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Summary

Studies on the Polymorphism in the Planthoppers (Homoptera, Araeopidae)
m. Differences in Several Morphological and Physiological Characters
between Two Wing-forms of the Planthoppers ’

by Rybiti KisimoTo
Entomological Laboratory, College of Agriculture, Kyoto University, Kyoto

Differences in several morphological and physio-
logical characters between two wing-forms of
the brown planthopper Nilaparvata lugens StiL,
the white-back planthopper Sogata furcifera Hor-
vitg and the small brown planthopper Delphacodes
striatella FALLEN were studied.

1. The macropterous form has normal fore-
wings and hindwings, and the brachypterous form
has short and incomplete forewings and rudimental

hindwings. Similar differences are found in scutel-

lum, the brachypterous form being smaller in
length and width of it than the macropterous
form.

2. In length of femur and tibia of hind leg, on
the other hand, a reverse relation is observed
between the two wing-forms. Body weight at
emergence and during ovipositional period of the
brachypterous form excezd in some degree those of
the macropterous form. It is supposed from the
facts mentioned above that the flying organs of
the macropterous form are superior to those of

the brachypterous form, but that it is inferior in

general body size.
3. Number of eggs deposited shows a wide
variation, some being over a thousand, and little

difference between wing-forms is observed, though

" the brachypterous form shows a little higher fec-

undity in the white-back planthopper. Reproduc-
tive rate is clearly correlated with adult longevity
in both wing-forms.

4. Pre-ovipositional period is shown to differ
from each other in two wing-forms, the macrop-
terous form having a longer pre-ovipositional
period than the brachypterous form. It is shown
in the brown planthopper that the lre-oviposi-
tional psricd is considerably lengthened by low
temperature after emergence in the macropterous
form, while the period is shorter in the brachyp-
terous form.

5. The macropterous form has a longer adult
longevity without any food excepting water than
the brachypterous. form, in both sexes.

6. By daily weighing of body after emergence
until the 14 th or 15th day, it is found that a rapid
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increase of body weight occurs from the next day
of emergence in the brachypterbﬁs fofm, and
after attaining to 1.7 times the weight at emergence
oviposition begins. In the macropterous form the
initial increase of body weight shows a little lag,
and therefore, oviposition begins later. This lag
is supposed to be responsible for the clear elonga-
tion of pre-ovipositional period of the macrop-

terous female under low temperature. During

BA: vy A HoBR BT 5% I 173

ovipositional period body weight fluctuates within
a range of 20 to 30 per cent of the average weight.
No fluctuation of the body weight was found in
the male, continuing to show a constant value from
emergence.

7. The macropterous-barchypterous form rela-
tion is considered as the adult-juvenile relation,
and the adaptive significance of each form to the

life of the planthoppers was discussed.
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