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Effects of Organic Farming of Rice Plants on Population Density of Leathoppers and Plant-
hoppers. Tatsuto KajiMura, Yousuke MAEOKA,
I Nyoman WipiarTa, Takeshi Subo, Kazuya Hipaka,? Fusao Nakasujt (Faculty of Agriculture,
Okayama University, 1-1-1 Tushimanaka, Okayama 700, Japan) and Kazuya Nacar (Okayama
Prefectural Agricultural Experiment Station, Sanyo-cho, Okayama 709-08, Japan). Jpn. J. Appl.
Entomol. Zool. 37: 137-144 (1993)

We studied the effects of organic farming of rice plants in a paddy and in a chemically-fertilized

I. Population Density and Reproductive Rate.

plot, a poultry-manured plot and a non-fertilized plot on the population densities of the green leaf-
hopper, Nephotettix cincticeps UHLER, the white-backed planthopper, Sogatella furcifera HorvaTts, and
the brown planthopper, Nilaparvata lugens STAL. The density of the green leafhopper in the organi-
cally-farmed paddy was the lowest probably due to the low population density during the fallow
period. The density of the white-backed planthopper in the organically-farmed paddy was the
lowest because the reproductive rate was extremly low. The density of the brown planthopper in the
organically-farmed paddy was also the lowest. The density of natural enemies in the organically-
farmed paddy was lower or similar to that in the other plots. Therefore, natural enemies did not
contribute to the lower density of leafhoppers and planthoppers in the organically-farmed paddy.
Key words:  Nilaparvata lugens, Sogatella furcifera, Nephotettix cincticeps, organic farming, repro-

ductive rate
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Table 1.

T, BRI L T5) TiTotco BERBRY L HETD
SRR & D EBIBIET B FEMOKH BT CTh
D, WHBILEBREE T 1 kn BT\ 5,

£ EBAX 0 PHEHEES Table 1 R LT, &EBRK D
HHEME BRI E B3RO EES D TH D, LR
Ry, mhed UCEER, W B2 thZhl0ay
h 6.5, 3.0, 5.5 kg, FEAEE L CERB I UOMBEL Zh 2
3.2, 4.0 kg Wil Ulc, WMEMBHXICY, ik B
TCRED &I 500 kg/10 a fifl Lico LZEIERIR S X 0%
X F R FRCER LIcAHOZER T &b i 10
kg/10 2 "TH %, MIERHIKIZ 1% 1989 45 DI MR L Curie
W BHERIEE TS D 12 BIC i3 350 kg/10 a,
AN 40 ke/10 a, FHEESRE (K ; 714 13 kg/10 a)
EHAL, RrEETRI~4EOHRETo R, il
L 1991 SFiC i3 fREE LIS O JERN L o i A B Uie,
BESIEEHTIES B 10 BB L. By —K
LTl ofclzdic, SAI6 BCHBEL - B X R
B CORFRIE IERC ATt ote, BERBE
TRHEHHECEEL, ThiKERCBE -, BlEs
HCIRMBEARIBEL, ARKTHE L, BEARE
TR - &ME D 25 cm, AEBEERCIIRE
Bl - &1L S 30 cm ©FHEL L, MBI I3
BUTHhot. BERBRB TRAIERCAFHLT7 Y
v 12% A% 500 cc/10 a LR L 7o, HHERBER T
B L OFE ) RER T,  OBREFIDIAL,

Management practices in experimental fields

Place

Agricultural Experiment Station

Omachi Okayama City

Chemically-fertilized Plot
Base dressing N: 6.5 kg/10a

Experiment plot and
fertilizer

Ear manuring N: 3.2 kg/10a

Poultry-manured Plot
Dried poultry manure
Base dressing N: 10 kg/10a
Non-fertilized Plot
No application

Rice variety Akebono
Seeding date May 16
Seedling raising Seedling box
Transplanting date June 15

Seedling stage at
transplanting
Plant density

4th leaf stage (30-days old)
1 hill/25% 25 cm

(16.0 hills/m?)

Sept. 6

Oxadiazon

Early stage: Continuous
Late stage: Intermittent

Heading date
Weeding method
Irrigation

Organically-farmed Paddy
Dried poultry manure
350 kg/10a (1990), 175 kg[10a (1991)
Rapeseed meal
40 kg/10a (1990), 20 kg/10a (1991)
Allrice straw harvested
Total N: 13 kg/10a (1990)
8.5 kg/10a (1991)
Applicated on December
Akebono
May 10
Upland nursery
June 20-22

6th leaf stage (40-days old)
1 hil}/30X 30 cm

(11.1 hills/m?2)

Sept. 5

Machine and hand weeding
Early stage: Continuous
Late stage: Continuous
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UV IEIT IR B, ZTOHY v 7Y v IR Tl
Dote, ¥, PEA R T VIOMER L THIE L
By v 7Y v 7o bl L, B hizvv Sk
80% D=x ) —LBL, REBEHRET YYD =
AL B IOHAEEREEOERZREL, BiFZIDOuW
TEHFEDOEEEL TN, BAER TRBEEIMEL,
Farmcop ¥ X AFRE LT TN ctzd, HEh ik
O Ulco 1990 11, BB 1IEE»S6HE %
TRFEHNC I U7z 300 Bkokk ko, wvd - =2 a.3g
BORHEAYK 7 BRI /7 Ui, 1991 421243, v
= 7w = 2,51 Nephotettix cincticeps UHLER & & ¥ w7
v 71 Sogatella furcifera HoRVATH 12D \»TIL 250~ 1000
B, M ERY VI TR 510~1020 #iE 3~4 HE X1cHl
&L,

BRI T — 2 OPTCIE, AE (1968) O FEk% HH
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P coBFHERE (D), IMEr S EFEC -2 ETDH
HiRE (L), RERARE (o) AW, FTFRAMA
RO — 7 KD HEE (Po) 38 X OVED 70 HEHD
EIC—7EOHE (To) xREL, #1{#f{oFby
— 7RO HE (P1) & Pi=To+D, 82 ko P —
WD HEE (P2) % Pa—P1+D+L & UCIHKHEE LTz,
WICHEE LR RO -7 O AER P E L
TEZOHIE LV D2 FOooHEH W TFEH B E %

Rdtz, 2L, a BXO D, L, DEITAE (1968) 1
fotc, [IRTBRERBENOBAELFERL, F50R
BOMERER (1972) Ko7, Thhbb, BRESE
PHEFRELD EoBE3, EEKE L RESBEOFEEY
ZTDOHADOFHTIERE L, FHKIRLERMREOXEY AL
BEE LI, Fh, REKEIMEAREXTIHE
7, £OHDOHEFHER D (x) 1%,
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2 (max (x) —min (x))
X o TRDIz, 72721, max (x), min (x) (XFDHD
RERIORESKETH S, ¥k, vvh 2 a3 48
T 30°CHIE LM 2 5 L REBELXA T, ARHEER
BEERIAEL D S is { 7B (R, 1963), 2T, X
ez H DY EES 28°C Lo &1k, 1 HYD
16 BE L L7z,

D (x) =
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WS BRI 11990 sEk X OV 1991 FEDKE BA
AR (Go) BB L ORAEEE 1 (Gr), 22 (Go) #H:RD
v=rwmaasSARR, ROMB Y- 7 Rcksi) sk
W OEES Table 2 IR L7z, 1990 #£i0iy, RELY
REIC X B RAMARB RO B ¢ — 7 BEE LIk
KCHRED 0.63IEE T m <, BRBER TR LEL
0.15JCTH » 7o, TDHRDOAZMROEE $FHERIEE T
ROELSHER Lic, BREFEHOE 1 ARG ROHEH v
— 7 RFREIRRY D 4.7 8L 75, fLOERBEXD 4 450
12355001, 2 H#RGHE T2 T, 44D 1
BB THD1THole, —7, BEIBRIXIC KT S ERE
VRER 2 BARE R TIE 70.6 TRt s - Fo,

1991 5241 & B RS H T O B AR Bt v 0.04
EDEEE TH ol i, TOHDOMROEELEE
CERLSHER L, B1#ERGEBEoHBE Y -7 BEE X
LBJEL s W DREBRD 12 0D 1 25 155D 1, 582
RSB TR 2L ED 4D 1INBL64HD ] Lo
7o

2077 11990 4 O FEKE A FNTFE 1T X T
RRE D 5T, FEHEHTORAMNRBRAROHE v —
7R, OSBRI CEBRE R o e
(Table 2), 2 1 R HOHB & — 7 RO BT, B
MERIRE T 51.5 T, [E2EIERHX 3 X OMEIERIX Tl £
FN345E, 38ILTHoTc, LAL, FHEKEET
5.7 &R, MOEBRRDO 65D 155945
D1 TH ot 52 HARLRCIIAEBEIEE X T 80 IT,
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Table 2.

generation among plots

B’ EAZS

Comparison of mean densities of Nephotettix cincticeps and Sogatella furcifera at emergence peak in each

Year and plot

1990
Chemically-fertilized plot
Poultry-manured plot
Non-fertilized plot
Organically-farmed paddy
1991
Chemically-fertilized plot
Poultry-manured plot
Non-fertilized plot
Organically-farmed paddy

1990
Chemically-fertized plot
Poultry-manured plot
Non-fertilized plot
Organically-farmed paddy
1991
Chemically-fertilized plot
Poultry-manured plot
Non-fertilized plot
Organically-farmed paddy

Go
Adult)

0.63
0.44
0.45
0.15

1.38
0.86
0.84
0.04

1.4
1.8
0.8
1.8

5.8
4.0
3.2
4.8

G1

Nymph

24.7 a®

22.3a

20.7 a
4.7b

20.8 a
274 a
24.2 a

1.8b

Adult

N. cincticeps

4.6 a
4.2a
4.0a
1.8b

4.5a
5.0a
4.0a
0.5b

S. furcifera

34.5a
51.5a
38.9a

5.7b

60.7 b
127.9 a
33.6c

9.6d

10.0 a
14.6 a
10.6 a
24b

16.9 a
259 a
6.1b
3.3¢c

1 No statistical test because number of adults not recorded on individual hill.
2) Means followed by same letter in each column of same year not significantly different at p=0.05 by ScHEFFE’s multiple
comparison procedure for log (X+1) transformed values.

Go

Nymph Adult
55.0 ab 17.0 a
70.6 a 25.1a
43.6 b 129 b
92¢ 15¢
35.4 a 18.8 a
50.5 a 179 a
343 a 13.1a
9.2 b 2.6b
33.4b 12.7b
8l.1a 323 a
479b 12.5b
22¢c 09c
16.9 a 6.2 b
20.5a 13.0a
11.2 a 4.9b
4.6 b

0.8¢c

Table 3. Comparison of mean density of Nilaparvata lugens at emergence peak in each generation among plots

Year and plot
Adultt
1990
Chemically-fertilized plot 0.01
Poultry-manured plot 0.01
Non-fertilized plot 0.006
Organically-farmed paddy 0.008
1991
Chemically-fertilized plot 0.019
Poultry-manured plot 0.029
Non-fertilized plot 0.008
Organically-farmed paddy 0.007

1) No statistical test because number of adults not recorded on individual hill.

Go

1.6a
2.7a
0.6b
Oc

No. of individuals per hill

Gz
Adult Nymph
0.14a 5.1b
0.14 a 11.3 a
0.09 a 1.1 be
0b 0.1c
0.57 a 329D
0.64 a 124.3 a
0.19 ab 7.4 be

0.04 b

14c

Gs

Adult Nymph Adult
4.6a 120.8 a 228 a
3.1b 273.1a 46.7 a
0.9 be 38.3b 9.2 b
0.05¢ 7.7 ¢ 58¢c

27.1a 1138.7 b —3)

379a 2707.7 a 155.5a
2.8b 437.7b 34.2 b

455 ¢ 5.7b

0.8b

2) Means followed by same letter in each column of same year not significantly different at p=0.05 by ScHEFFE’s multiple

comparison procedure for log (X4 1) transformed values.
3) Census not conducted because of severe hopperburn.
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{EEERHX T 33.4 L, AKX T 47.9 [T H - b,
EREEH TR TN 22EE D, MOEBREOH
155010553750 1 TH ot

1991 SRI35P4FE X D  RERMBEGE D D370 b Bl ole, &
DA% 2 A AR B0 B i KERX ] Tk & 7o\ ik s
Dy otehy, FDBRDFMIC I THBEREH COBE
I OERK X » bFE L RSB Lic, 1 it R
DHE Y — 7 R B X BB T8RS b £ 130 T,
{EFEBERIX TR 60 VT, JEJERHX CH) 30 I8 TH - 7o hd,
BFRBREETRZbLTN.6ILTHD, foRRKD 34
D1INB14FD 1 THote, TOHD AR DVTH
DN HELIHER L Tc, FERIX E 2 AL HED
FEE RS R X D R o T,

bEA R  FHROBHE— 2 Rz 1 55
H, SO ¥Y D OFEEEA Table 3 IR L1z, 1990 4F
DIRKAEGENIFEL TH - Tco TRMBEBZ L TR
B SR DR D Ieh o Tefediz, BARROBERE
EIA D ERETII DS, BIEIDEHX & BRI T
7RG, EIERX EEERER TR T AR TaR
LR ORRNHER I e, TOHDRA, FHEICK
KCRb %<, ROTLFIERIX, MK, BB
HONRC e -7, 26 3 RSO B v — 7 FFEEIL,
BWHEPORIR ¢ 273.1 L, {LZEARRHX T 120.8 PL, ARk

KT 38.3 L, AHEIEH CIL 7.7 IEE 7D, BESREH
TR EERTLH 50D 1 Thotz, LL,
COEIIE8 AA D 9 B CERO B AR W e e
®, 10 APacids 4 thROYGERFEL, WThoK
BBXTL YD 70~80 ICi /s 7z, INFEERTICIL B
JERHE D 12.1 m2, {LE2IEEHK D 8.9 m2 I IFREILS 4 U
7oo HEADRHX & BHSRBEH TR IR B E Lsd -
2o

1991 £ + €4 v v v 71 OFRSRBEFNISE £ b~
S otc, RABRBEE X, BEIEHKTRIEL, K
WTIEFIERIX & 7o o 7o, BEEEETH & IR TikE
ERU L BWTHI 28 X D {Ed o Tz, TDOBROHROHE
BEREFEERX TR E L, ROTRFIER X, ik
X, AR tot, B3N EOHEE
¥ — 7 REEE Y, FBEIDEIX TR 2,700 I8, {k2EREEHX
TR 1,140 U, EIERHK TR 40 IECTh - 7edd, F
BRIEH TN R Th o7, TORKE, NENcIL
FAFENRLX & LA IERHX D 203 X ORIERHX O TH R D
W20 1 ST 5 81.3 m2 KN EE LY, A
B E IR B U o T,

2. HHREEEROLE

WS oINS D AE (1968) OFETR DI
LR OB, I X OHEARREIHEIER% Table 4 1278

Table 4. Mean density and reproductive rate of Nephotettix cincticeps and Sogatella furcifera in each generation

Mean density?) (No./hill)

Reproductive rate

Go G1 Gz G1/Go G2/Ga1
N. cincticeps
1990
Chemically-fertilized plot 0.34 2.43 10.49 7.16 4.32
Poultry-manured plot 0.24 2.80 15.86 11.63 5.67
Non-fertilized plot 0.28 2.52 7.91 8.93 3.13
Organically-farmed paddy 0.10 0.87 0.83 8.92 0.96
1991
Chemically-fertilized plot 0.66 3.12 11.22 4.74 3.59
Poultry-manured plot 0.46 3.77 7.12 8.28 1.89
Non-fertilized plot 0.55 2.96 6.41 5.40 2.17
Organically-farmed paddy 0.03 0.33 1.12 11.43 3.41
S. furcifera
1990
Chemically-fertilized plot 0.82 7.56 6.98 9.22 0.92
Poultry-manured plot 1.35 8.26 17.00 6.12 2.06
Non-fertilized plot 0.88 5.71 6.56 6.50 1.15
Organically-farmed paddy 1.10 0.97 0.46 0.89 0.48
1991
Chemically-fertilized plot 1.98 7.72 3.10 3.91 0.40
Poultry-manured plot 2.37 16.95 4.67 7.14 0.28
Non-fertilized plot 1.50 4.62 1.74 3.08 0.38
Organically-farmed paddy 2.21 2.95 0.26 1.34 0.09

1) Estimated by Kuno (1968) method.
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Table 5. Mean density and reproductive rate of Nilaparvata lugens in each generation

Mean density? (No./hill)

Reproductive rate

Gy Gy Gz Gs G1/Go Gz/G1 G3/G2
1990
Chemically-fertilized plot 0.023 0.31 4.8 13.1 13.6 15.6 2.7
Poultry-manured plot 0.016 0.25 4.6 23.6 15.2 18.3 5.1
Non-fertilized plot 0.004 0.09 2.0 5.6 22.2 21.9 2.8
Organically-farmed paddy 0.006 0.01 1.2 3.2 1.9 97.9 2.8
1991
Chemically-fertilized plot 0.011 0.42 14.5 —2) 38.9 34.8 —
Poultry-manured plot 0.013 0.37 22.1 48.4 28.1 59.5 2.2
Non-fertilized plot 0.002 0.16 1.3 12.4 109.6 7.9 9.7
Organically-farmed paddy 0.003 0.01 0.6 3.6 4.6 51.2 6.1
1) Estimated by the Kuno (1968) method.
2) Census not conducted because of severe hopperburn.
L7co 1990 SF 07 B H OMIAZE, Go/Gy OEILMmR 00 s
a) Lycostde

CEL Tewoted’, THITX G DV v AV v Ii=F5 -tk
5h0rE2 b5, Tibhb, 1990 Fix KRS BV
AW E, 41 x0EBEMEEIRST 2B P EL e -
Too FHCBBEREIH CRBEBEMEN 7D, BRARES
WAL, vV 7V VY IZADr — ks BRI
D—HH Y — DS T, BBO—IMHBET D TH
Bo LIchioT, ZOEXRINTSE, AREIEHTIX
Go DEHHEE MO KRR HAED o7, HIER,
G1/Go, G3/G1 DEIX fIOR L BIERABETH 70, #E
>C, BEREH CREAMKRDEGEEL, LoD
HROBECEEVE L LELONS,

LA sh  ZFHARBOFEEE s X ORI
JHER % Table 4 KR L7, BERBBHICRITS Go 0F
B ioERX EFEBETH o, L L, HHEER
TOMEIER, G1/Go 38 LU Gu/Gy DIEILMD KB K 12
RELLEL o, (60T, BHEHREHICEBWT Gy
B XU G OFENMECFRER, HARHEERMED -
felebbEZ bR S,

FEA AT H I RROPHEE R X OHAREEEK
% Table 5 KR LTz, HEEEHTIRITS Go DEE I
EIERHX : ABRECED o, 701, Gi TIXEE X
LTy v ZABnidis {EEMMERC EE 2L bR, FRT
B DD » I EREE N & EIERK OB, G1/Go
BIW®GCGLEDWTIIHEBRENKREVEE L D R
bo ARBIIHTIZ, Go DEMNHEEN ZOHD HARD
BECHEL WS EELLRI,

3. X#EHOBE

191 EFEDOZEBRRIZR T A2 ) FE2E8BI XL D
b 7 2 EOBEOWR Y Fig. | KR LT, A B

10 4

of spiders per hill

-\ b) Other spiders

No.

10 4

"710 20 30 10 20 30 10 20 30 10 20 30 10 20 30
L yuNE —L JuLy == AUG. - SEPT.--oCT.~

Fig. 1. Seasonal changes in population densities of
Lycosidea and other spiders in each plot in 1991.
O: Chemically-fertilized plot, A: Poultry-manured
plot, [1: Non-fertilized plot, @®: Organically-
farmed paddy.

HeklFs22) Ze 8B I0E0Mho 7 = Bo #E
3, REHHARBRL CloRBRK EFEEED, L
BTN LD HESHEB Lic, 7ok, 1990 4212 AR
BRI 5 7 e HOBEIXMORRK & FEEDS, b
LAkehd b ${Ed i,

e, RELT-o2EME L CEFRRERTOD £
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Er7 2 v ABHOBERIMORBRK LHBREI L LAE
%L%J: Dﬁﬁ*of:o

FERRICBITI DX OV AREE I = A+ HE SbY
e r Y VAT HEAERT, 1990 F i 1258 1
KRR T2 0.1~0.7%, HHHETIX0~54% TH -7,
1991 iy, 28 1 HARBH Tix 0~5.9%, %R Tix
0.1~0.5% THotze LED X 5 ICTHEL & HFARITE
< RBEMETRER LD o7,

% £

HERIESE TR Y <7 e a2 2.3 OFERL AL R
CTED otz L LTS, BEEEEH CoMARIHY
FERAMEOR X D SEAR S E WD & EikTed ot B
BARAS H R I 35 R BRSO S R A #9 80, &
&L, Ko EoHEc L s Ty = eaa 10
BEEETHHARLA 7 v RVIIRLECBEI RS,
Hig - #4 (1976) X WipiarTa et al. (1992) 1%, 4K B9
HOHERIC Lo Ty =2 raa g O&/R . 81 1
ROFELET IR ENTEDL I EHRTR LI, HH
BREEOEAZ TR, EERENECh L onle Y <
7 weaasgORAMREBENME, TOKD, T0OH%
OHFERNE N S 20b 5T, #2 HRREROHE Y
— 7RG TR D 2~3 ILEE F CIo LOEJET & 7e b
olcbELZ NS, WHAATIL, Y~ waa LD
BV, WHIEEOECH - ThEOBROFERITFHIR
BRI X o T — 7 REEEIIIE B 5 & &4
BRTWS (KB, 1968; KirrTani et al., 1970 ; 3£ 45,
1972), L L, ZOBFBRBEEH TR, Ko 2gE»
ZDOHDOECHEFER TRib I » o,

Ry VYARBELTL, vZewaasf LB
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