HEZB T 57 - 7 OM & KRGO EFTDO LS KU D ER
BOA & MU E R WY # G Rl T - R

Comparison of the growth of Hibiscus cannabinus in an upland

field and paddy field and the insect pests on plants in Kyoto

SHIHO SUuzUKI", YUTAKA YOSHIYASU", SHIGEYUKI MoRI> and HIpEO TsucHIYA?

BE D SUERIT NS O sUERF LR E S TS BRI O M & KEITL19994: 6 H~12H 127+ 7 & fss
L, O%EFEILKE L, £/, ¥ F70RBZHAL, BEINE LA 7 50FNEHEL 7.
i T F 7 OEEERDIME L THONLT Y ) XL TOFEEREFEZR. 251012, %
LB THF 7RI L ZOEMOERATELZB I o720 (1) 7+ 732 k<X<C, KHT
BAEEFERE D, BREEEFEIMM (3765cm & 4.36cm) DENFENRTA% L 47%\2F X h o7z,
EEOEWELKHTOIZ) Bh R DKol (2) MEESRMFCBIZ Y F 70 vu0—2 5K
L, M TIX, EEB50.6%, LE837.8%, KHTIRZENFN396%, 259% TH-7:. (3) 7+
TREALTWRBIZ 6 ARSI, WIZAONLDIRT YT TILL T THo720 T8/
AAFHBTYFI7EBEL TR o725, B LAA 7 710 3KINIZEHF EL T, (4) 7%/ 4
A AT F78FH TIE, A7 FHIFICHN, SME2SIMEE TOALEEIH B, BHEAEN
BLEL ol T2, MRy F 7L 004 7 SR EINT A H -7z, (5) 4T
&, P 7 RN 1970E M D54 Fhan S8 5 Jihalli@ A L Tw/ze Thid, 77 a5k 00
THELE L THTIWHHENELL 722 LIZH®INT S, ¥ 14 DKhon Kaen Field Crops
Research CenterlZ#MiE Tz +7121%, 78775 L 0MH o 1 # CEFE) Lo
HTELHh o7 (6) KHTIRMHIZIERY F 7 OEFIENH, FEKBEOAF M L I3T
FREDRMZ R L7ze TOZTENS, KHTEETABRIIKEMREZBYIIBI%R) Z LIk o THE
Bom b TcE s, I, MEESRGEEL YT 7RBAETLIRRIEIAR L, AHICEEE T
LzzRBIEWad ol LA - T, 7+ 7 3ABKHICEB T 2EEREDO Btk 5 5 L%
2720 (20004E 9 F25H <z #)

X—J—K:4yF7, kFH, KB, 9877531, T8 ALK, 4wt

##

o

STWBD, ZOREHFARPEE L TOHRKDBEAH
BEREEINTWS, $ZODPEIIFEHT 5 A D60%LL 1
SEAE, WIS A BEE N ALD & B M ERIEBR (LA I 2 REiAICEH S THBYN, F0I H{40% D EEH VT &

D RUERHE TR R IR IO R A e S
Laboratory of Applied Entomology, Faculty of Agriculture, Kyoto Prefectural University, Shimogamo, Kyoto
606-8522, Japan

D GBI LK F R E Y - BHE RS
Laboratory of Crop Science and Breeding Science, Faculty of Agriculture, Kyoto Prefectural University

D SCRRBCE KRR SR A
Department of Technology Education, Faculty of Education, Kyoto University of Education, Fukakusa, Kyoto
612-8522, Japan



46 SUERHE LR [ NRIBREEE -

LCHBIN TS (Fiifd, 1996). 2D &9 %IRRT,
AR BV TORHMNEH SN TW, 50 TH,
4+ 7 (Kenaf) Hibiscus cannabinus L. (ZFEARF OV
THEELTL o EOAEBRSIN TS, AT+ A
FrOMHMEIEm TH D, BHITEAGT - M sz AT
LHRRTH DL, rF 713 EEEBIZTTOENEH, B
ide— 7 RREE LT, SEIEAR—FEL L TR
NBIED, FNFNE /L TILEHEIC L TROERE L
TR I T3 (R, 1996). HARTIZZINF TIZ,
7 ORT, P, BN IEFT H RO RE,
KHEIZBITLpHOERZ EIZOWTHASNTE
(hEH &, 1939 5 B - FIK, 1943 ; &4k, 1950 ; iz
- PR, 1950 5 EEF - R, 199872 &), LarL, 7
F7EMETLZRERBIZOWTE, BREETEIRbh/
A CER S, 2000) DIAMZIIHMEDR L h otz 518,
WHRRLE L TR TIE R, BEHFORELTO
BRELEDOT, 7 REHESMMTAZLLEZD
N, HRIIBWTY 7 28BETHRBEEZHL»ICL,
PO RIZTERPCLENE ) DREIDLLE
3B

— T, 1999 ICBMKEAPHTLIRE L8 - 2
¥ - BMNAKETE, BHoREMRL, ELoZmmF
HoEh, BEOFRHIIERER B ORE 2 AP &I
W ODPDIERE BT T\ B, FUERHFEMAKERTH 2
NODOREHRICHEMEL T, KHEERBEFELERL WY
o TD—2k LT, BIfEAKHEHEARDK15%% D
ZHRARKINOHEREH S, EREIZE > THEL Tv
bo KEAAbBEEEME LT, K&, &8, SEME
BB LR TWDED, MOEROIIEIZ X - THEK
HOGEFHZ I8 TEL, 7T 7L F0—E
it LTEZOMN, b LEAKEN T TEIIRKRE
REDHMEFFL W TE %o

Z ZTARMETIE, M & HKREDKHTY F7%
BIEL, ZoAEZEMOICEHIIL 72124, 2 #8850
T+ 72 BRIV T, #WEBLIUTELD
—AGme L7, 2, By 7 2EA
THRBZEHWICHAEL, MEOA 7 SORER L HE
L7237, BRERIATEEERD 1 LI THAS
7% 7 A A4 % Haritalodes derogata (Fabricius) @&
BIFHEZRR 512, ¥ F 7083 FnEfis 72
BB BI bl TWwWa ¥4 (K, 1991, 1999 ; [,
1992) T, ZOHFEOEREBELSAZREL, HARICE
% 8B L HREE I OVWTER L,

MEEGE

1. WM EKBICETE5FITDEFDOLR

1) EREER

19994F 6 H 3 HIZHHRHF L KFME T BBN T T X
WMETTF 7T (CFE3I5 | HERMEE) 2/ N—

ok

B 52

IF 254 MEANLHEEE (40x70x10cm) 2 ERIR
LCREFESHEL 6HI00 GEFEHIHE) ==
ARy b (EHE8cm, HE 9cm) 1K T OB L T
XSIZHR L7 EEMHISecmIZ R - 725 ki%, 6)127
HIZH B oMMz, 628 HIZ/AKMIZENZFNEM L
720 MHLTIX, & F 7 1004RK % K F120cm T~ HL2 g Al
L7z AKHTIES5i A% 5] & bRl & £ £ 130cm &
20 cmlZ U CsEML L 72 (Fig. 1), fi#b & KH &7 F 730
e AskE L, 6H28H0 (&) »512H161
MY Y) FTIAMIEICHE»SXTHEF TOXR
&, HibSemiEfizBIT A0 CGERR) ZERIL 23
o % L7z (Mann-Whitney®URRSE) . 77, 4
HOREL LT, 2oy > 783 % 8 H26 24t
KL 512, MyHY HoMmth & K% 6
ORI MBS AR L 72,

B, M IS, EE#EKE L, KHTI
HAKTFTCTEML, Z0#%5 HEIIAKET7. 8cmilfi-
720 TNLABEIZ 8 H2THD%KEEE T, 13 ~5 cmdD
Kigxho72, T WS ELEETFMIBREELB I
ol
2) ¥WE

I2H17HCA Y Wil - 722 AR 5 B, Ml & KH
DEMKRE R E HEZIY RO TEEZORIZL 72,
ERXAENTLIAROBEETEILL L, B, TEL,
ZZAh 6 ETFI0cmEBa T D o 728K 2 20cm D UK
Z, SHIZKEMEEEBIZHIT (Fig. 4). #EGZEERE
ZHWC90C T 2 By, 70°C T36HERIH M X & TR
PR L7, JOEMEICOWTIIET i, AR,
EBAL (Bzdp, AE), fwiE (L, B, ) o=ERIID
WCEHIT % 720 St BED RGBT k- 72
3) Blru— &R

M B X OKHIZBT A L o — X &% 53
H728, M, KH»SEPEND - & D FHOMITH
Moz f 1 EEERY, EEOPRIERS (bR o
Bilkd L RO v o — A & & % Chloritei: & H\W\ T
EFE L7, REH 1 g2 R, HEERF M) YLK
STHRY 7= L7205, 102NaOHA B %2 B L,
ThiZEThatbtro— 2884 EL 7.

2. 57 %BRTIESR
1) rr7eFr7528BATLRER

T A ARD A 7 5 Hibiscus esculentus (5 1LFE i #
K TV —=r T A4T) EREROTF 7 EF LM
T/ L, 627THICY F 7 2 M L 2 BEOBAIZ50%: %
PEMI40cmT—F NI EM L 720 6H27THD512H17THE T
M, KHDOFXF7, B2 52 1AMIEICRE
DREEZL, MELTCWRUELREL, FMELL. D
HOBAIZEE L TIMLRICREE L 72,

7, Lz mtTceH27HICA 7 5 (RRR40
cm) &7+ 7 (%20 cm) % K408k 3 D E—BAIZE
FEL, 10B1H»S12H2HF T 1 HEMIC 1 1, HEEK



AR

2000

CEHE M- K EZ - EBEH
HEBICBT 7 F70M L AKBREOEEOREB X UZnEHR 47

Fig. 1. Hibiscus cannabinus after transplanting in the paddy field (July 1); 2. Colonies of Aphis gossypii
underside of a kenaf leaf, with a viviparous female of A. nerii (yellow one) (September); 3. H. cannabinus

in September, with a flower.

REEL, D% AL FICELBHEER= (HEEH &
EBH) x1002EH L7,
2) I¥TTITAYOEHNBEHE
* 75, 7F7E&0kE 5T OI0XICHT, £IX1
M EHAARE L, DT TILIOREREY 6 A27
H2SHI2H17A T 1ARIC 1 EREL:. BEREIID
ToORERBEREHVTEL
S4B 5% (Abundance index of aphids) :
> (AixBi) /N
Al REHFLEE FOMAEE (An index based on
No. of aphids coliected from a most
abundant leaf)
0 :n=0, 1. n=1~10, 2 . n=11~100,
3 . n=101~500, 4 . n =501
Bi i BAFEER |(BHFEER EFEL) %100}
(An index based on % leaves infested
=( No. of infested leaves / Total No. of
leaves) X 100)
0:0%, 1:
71~100%
N : FAHEE (No. of hills examined)
3) ¥ AL OFEFHYENE
O F7 &4 7 FITx§ % IR

1~30%, 2 :31~70%, 3

199949 ICTBAL DY F 744 (THAR) »5
RELLT Y ) AL TOEEPLERTICL, L LT
1078 B K% & - HEHE ANERNE (75 RAF
v 78, 20x20x30cm) NTEIPIE, EIREEL

main stem of
H. cannabinus

Fig. 4. Method of making samples for dry weight
calculation.
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Table 3. Percentage of cellulose contained in each
portion of H. cannabinus.

Portion Upland field Paddy field
Bast 50.6 39.6
Core 37.8 25.9

Table 1. Comparison of the growth of H. cannabinus cultivated in an upland field with that in a paddy

field(mean + SD) in 1999.

Aug 26 Dec 17
No. of leaves Stem length(cm)  Stem diameter(cm) No. of branches No. of caspules

(n=30) (n=30) (n=30) (n=6) (n=6)
Upland field 176.1£19.1 376.5+22.5 4.36+0.4 21.4+7.2 230.3£27.6
Paddy field 7.6+1.8 278.2+17.8 2.04+0.2 0.7£16 33.5+£13.6

Table 2. Dry weight of main stem of H. cannabinus (g, mean + SD)

Upland field Paddy field

Plant part Bast Core Bast Core :
Upper part* 2.6x1.1 6.1£2.2 0.9+£0.6 1.4£0.5 6
Middle part* 4.420.6 12.8+3.0 0.9+0.6 3.0£1.2 6
Lower part* 6.8+1.4 18.7+3.9 1.6+0.2 4.2+1.2 6
Total 13.8+2.4 37.6+8.5 3.4+0.8 8.6+2.6

* See Fig. 4.
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Fig. 5. Stem length and diameter of Hibiscus cainabiius cultivated in an upland
field and paddy field (n=30) in Kvoto in 1999.

Table 4. Alist of insects on H. cannabinus and H. escalenties at Kyvoto in 1999.
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Feeding Occurrence

Oder Family Species ) . H canwnabinus H. esculentus
portion period
Coleoptera Scarabeaidae Popillia japonica leaf Sep VAN E—
Hemiptera Aphididae Aphis gossypii leaf Jun-Dec O ©
Aphis nerii leaf Oct O —_—
Cicadidae Cryptotympana facialis  Stem Aug O B
Lepidoptera  Lymantriidae Sphrageidus similis leaf Sep-Oct — O
Noctuidae Viminia rumaicis leaf Sep AN e
Xanthodes transversa leaf Sep-Dec — O
Crambidae Hawitalodes derogata leaf Sep-Dec —_— O
Ostrinia furnacalis Stem Sep-Nov O ©

* The number of times that the insect pests were observed to feed on the plants in the survey made once a

week. ©: more than 5 times, O: 2~4 times, &: once

2. FFI7%ERTIRER M2 L7z A2 9 TETSTTISLY, TT ) XAH,
T I7ERETAIRUEF I ITOENE DY Ty AAH, B0 KNTHSphrageidus similis,
Table 4 (28 L7, 7+ 7TWET 97755 vAphis 75 M) ax A Xanthodes transversa® 5 Fi % i 8

gossypii (Fig.2) Fa v F o7 VY775 L Aphis

L7z MiMPIcdnfizo sy 7754377 24

nerii, 7 <Y ICryptotympana facialis, 77/ A A4 HTdholze FRIZ, TT 7 ALTOREZISHN»OAS
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rumicis, X A 327 KR Popillia japonica® 6 FED % KT DA RO T, EROXSITKE VM
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Fig. 6. Seasonal abundance of Aphis gossypii on
H. cannabinus cultivated in a upland field ( )
and paddy field (------ ), and on H. esculentus
(—-—) in Kyoto in 1999. * See text.
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Fig. 7. Survival rate (%) from egg haching to adult
emergence of Haritalodes derogata on H.
cannabinus and H. esculentus. [_]: survival,
Hll: death without feeding, B death during

1st instar larva to emergence.

Table 5. Developmental period from egg hatching to adult emergence and pupal weight (mean+SD) of
Haritalodes derogata reared on H. cannabinus and H. esculentus.

H. cannabinus

H. esculentus

Male Female Male Female
Developmental periods (days) 33.4x2.6*(16) 32.5+2.6"(13) 28.0+1.8"(23) 28.4+2.0"(19)
Pupal weight (mg) 82.1+10.8*(16) 87.0+13.0*(13) 89.3+11.8%(24) 89.4+8.6(19)

* Different mark in the same row indicate significant difference by Mann-Whitney U test (p<0.05)
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Summary

The growth of Hibiscus cannabinus (Kenaf, ‘Chinpi No. 3’) in an upland field was compared
with that of a paddy field at the Shimogamo Experimental Farm of Kyoto Prefectural University,
Kyoto City, in June to December, 1999. The insect pests of the plant were also compared with
those of Hibiscus esculentus (Okra) cultivated on the same farm and season. The senior author
investigated Kenaf cultivation and the insects at Khon Kaen, Thailand in June, 1999.

The growth of Kenaf was greater in the upland field than in the paddy field. The mean height of
Kenaf in the upland field was 376.5 cm, while that in the paddy field was 278.2 cm after cutting
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on December 17. The total cellulose contents in the bast part of Kenaf from the upland field and
the paddy field were estimated to be 50.6 % and 39.6 %, respectively.

Only 6 insect pests were found in the Kenaf field in Kyoto. Among them an aphid, Aphis
gossypid, was dominant and infested Kenaf throughout the cultivation season and other species
were temporary visitors on the plant. The damage to Kenaf was not severe even by the aphid. The
cotton leaf roller, Haritalodes derogaia, did not attack Kenaf in Kyoto, which is one of the major
pests on Kenaf in Kagoshima, Japan and in Thailand. In the laboratory experiments, the survival
rate and developmental period of H. derogata from egg hatching to the adult emergence on
Kenaf was significantly lower and shorter than those on Okra and the adult females selectively
oviposited their eggs on Okra, not on Kenaf in the choice test. These results are in agreement
with resistance of Kenaf in the field.

In Thailand, since Kenaf pulp costs about twice as much as Eucalyptus pulp for paper material,
and the product of Kenaf is not stable, the paper material has been almost completely changed to
Eucalyptus pulp. As a result, the cultivation area of Kenaf is now limited to about 50,000 ha from
540,000 ha in 1974. Although 23 insect pests have been recorded from Kenaf in Thailand, Aphis
gossypri was dominantly observed on the plant at Khon Kaen (Khon Kaen Field Crops Research
Center), together with some unidentified beetles. The density of these insects was not so high.

In the present study it was revealed that (1) we could harvest Kenaf in the paddy field, though
the growth was delayed, and (2) no serious insect pests were found on Kenaf in Central Honshu,
Japan. Some 15 % of all paddy fields remain uncultivated in Japan. Recently a financial support is
being provided for cultivating alternative crops, such as winter cereals. soyvbean and forage crops,
on the uncultivated paddy fields by the Japanese Government. Conseqently, Kenaf could be
another alternative crop for efficient use of the paddy field. Also. by the use of Kenaf as pulp
material, the import of wood pulp from foreign countries can be reduced.

Key words: Kenaf, Growth, Paddy field. Aphis gossypii, Haritalodes derogata, Host suitability



