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PLANTS SUSCEPTIBLE TO DWARF 

DISEASE OF RICE PLANT 

:BY 

TEIKICHI FUKUSHI 

（繭士良吉｝

The symptoms of dwarf disease of rice plant closely resemble those of corn 

stripe disease in Cuba and likewise those of streak disease of maize and sugar 

cane in South Africa. The latter diseases are transmitted by the agency of 

the leafhoppers，丹regrz'nusmaz'dis ASHM. (STAHL 1927) and Cicadu!z'na mbz'la 

NAUDE (STOREY 1925), respectively. According to STOREY (1925) various species 

of cultivated and wild grasses arc subject to the attack of streak disease of 

maize. The writer, accordingly, attempted to transmit dwarf disease of rice plant 

to corn and several other grasses by the agency of the leafhopper，λり＇H.otettix
apicalis Mo.sTcH. var.α~·ncticψs UHL. 

All the inoculated plants were raised in 5-inch pots in insect proof cages 

and young plants 2 to IO days after germination were exposed to the infestation 

of leafhoppers in cages or glass tubes. The cages employed were 30 cm. square 

and 60 cm. high. The potted young plants were placed in the cages and a 

definite number of leafhoppers were introduced therein. When the plants were 

unfavorite food plants for the leafhopper, certain individual insects would not 

migrate to the plants to feed upon them but remained on the wall of their cages 

eventually to be starved to death. In the later experiments, therefore, glass 

tubes were used instead of cages, allowing 3 or 4 plants to be grown in a glass 

tube and a definite number of infective leafhoppers were transferred on to these 

plants. The glass tubes were about 30-40 cm. long by 3 cm. in diameter, 

closed at thξupper end with a thin cotton cloth and put on plants to be inocu-

lated. The leafhoppers were allowed to remain there until they all died or the 

symptom of the disease began to appear. 

The results of these experiments are shown in the following table. 

[Trans. Sapporo Nat. Hist . .Soc., Vol. XIII, Pt. 3, 1934] 



FUKUSllI: PLANTS SUSCEPTIBLE TO DWARF DISEASE OF RICE PLANT 

Table I Results of attempted transmission of dwarf disease 

of rice plant to cultivated and wild grasses. 

Series I Cage Experiment 

No. of l~~；~fnt 
No. of plants 

date name of plant insect 
per plant period inoculated affected 

Zea mαis L. 

July 9’28 unnamed variety 宮 5-12 days 宮8 。
June 20’30 Longfellow & 

Sapporo Hachigyo 
3 7-14 10 。

Setarz＇，αita!ica BEAUV. 

June 30’30 Yilshi 3 7-14 5 。
Echi，耳目hloα Cn1s-ga!:i 
BEAUV. subsp. co!ona var. 
edztt'is HONDA 

June 30’30 Shiro Sangoku & 3 20 JO 5 
Shira lama 

July 31 ” Shiro Sangoku 宮 21 10 9 

F anicum mili，αceum L. 

June 30’30 Wase 3 20 5 5 

July 31 ” ” 2 宮0 JO 7 

Jan. 宮3’33
，， 

I 宮0 10 6 

Hordeum sativum ！：~~· 
;::ie~：；！~：~ HACK. . K. 

Feb. 宮’33 Marumi I 5 ID 。
Oct. 3’33 P叩 pratensisL. 2 30 20 6 
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Series 2 Glass ’Tube Experiment 

No. of length of No. of plants . 

date name of plant I insect feeding 
inoculated I必 ctedper plant period 

Zea明α，；， L. 
Mar. Z’33 Sapporo Hachigyδ 7-10 days 5 。
，， 

Longfellow 7-10 6 。
Mar. 3 ” I 7-10 5 。
Mar. 20 ” Sapporo Hachigyo 3 5-7 IO 。
Mar. 宮E ” IO 5-7 5 。

Eiordeum sativum JESS. 
var.乞ulgareHACK. 
subv. coeleste HACK. 

June 14’33 Marumi I 2 I 7-13 I IO I o 

Hoγdeum sαtivum JESS. 
var. hexastichon HACK. 

島far. I z’33 Chevalier I 7-10 10 。
June 14 ” ，， 

2 7-15 5 
。

Mar. I z ” Golden Melon 7-10 Io 。
June 14 ” ，， 

宮 7-15 IO 。
A町即時tivaL. 

Feb. 28 '33 White Belgium 7-10 IO 

May 14 ” I 7-15 IO 

Mar. 13 ” Race Horse 7-15 IO 

May 14 ” ，， 
5-7 IO l 宮

Secale cerea!e L. 

Mar. 16’33 unnamed variety 7-10 

May 14 ” ，， 
5-8 IO 0 

Nov. 20 ” 3 4-16 IO←6特） I 
Triticum vu!gare VILL. 

Mar. 16’33 Sapporo Harukomugi I 7-10 IO 

May 25 ” 3 7-20 3 

June 7 ” 
，， 

宮 7-20 IO 

Nov. 20 ” 3 4-16 IO (-5勺 宮

Mar. 17 ” Martin’s Amber 7-10 7 。
May巧” ，， 

3 7-20 5 。
June 7 ” 

，， 
量 7-20 IO 。

Setaria italica BEAUV. 

Mar. 16’33 Yushi 5-10 IO 

Mar. 17 ” Hoten 20-go 5-15 IO 
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No. of length of No. of plants 
date name of plant insect feeding 

per plant period inoculated affected 

!IR時b；γr・；》＂！：仰~：；Jiσ1~~~：.CK. 
Mar. 14’33 Jagan I 7・JO JO 。
May 15 ” ，， I S-7 20 。

~R世i；~~；~肝，；b~~例t!i:"'"HACK 
Apr. 5’33 Kuromi Baraho I 7-10 5 。

Panic叫tntni/i，αceum L・
Mar. 1 E’33 Wase I IO 7 7 
Mar. 16 ” Manshu Shiro I 10 IO←8帯） 2 
Apr. 5” 

，， I J2 IO (-6勺 4 

Echinoch!oa Cnts-galli 
BEAUV, sub;f~N colon四
var. edulis DA. 

今pr. 5’33 Shiro Sangoku I 12 IO IO 

Apr. 宮5’33 A lope臼trttSf叫lvusL・ I 10-15 IO 7 
May 9 ” 

，， I 10・・15 5 I 

* No. of plants prematurely died 

In the experiments performed in 1928 and 1930, it was not de白nitelyknown 

whether the leafhoppers used were all viruliferous, although they all had been 

reared on dwarf diseased rice plants. Consequently the results may be regarded 

as inconclusive when negative. All the leafhoppers used in the experiments 

conducted in 1933 were progeny from infective female leafhoppers, which had 

been bred on diseased plants and so it is highly probable that almost all of 

them were viruliferous.料名

As shown in table I, it has been conclusively proved that Panicum milia-

ceum L., Echinoclzloa Ci仰 s-galliBEAUV. subsp. colo叩 HONDAvar. e，均五sHONDA, 

Alopecurusβthius L. and Poa pratmsis L. are subject to attack by the virus 

causing dwarf disease of rice plant. The symptoms on these plants closely 

resemble those on rice plant, being ch♀racterized by streak and spotting on 

leaves and stunting of the whole plant. These plants proved to be favorite 

plants or the leafhopper under consideration. Rye, wheat and oats are slightly 

susceptible to the disease, infection having been produced in only a small portion 

of the inoculated plants. This may be partly due to the fact that these plants 

制 cf.FUKUSHI, T., On the re!atio也 betweenNephotettix apicaめ var.ci町 ticψanddwarf disease 
of rice plant. Agric. ＆恥rtic.9 : 669-676, 879・890.(in Japanese) 1934・
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are uncongenial food plants for the Ieafhoppers which could not survive on them 

for longer than two or three weeks at most. The manifestations of the disease 

on these plants are generally less conspicuous but the severely affected plants 

are much stunted and the yellowish white spots and streaks on the leaves are 

striking when viewed by transmitted light. 

The plants which gave negative results are corn, Italian millet, barley and 

sorghum, although some of them may in the future prove to he more or less 

susceptible, if the work is carried out on a large scale. These plants were 

apparently unfavorable as food plants for the lea1hoppers. They could survive 

on these plants for less than I 5 days and perished sooner or later. 
In “Results of experiments with insect pests. Report 8”published by the 

Shig昌 AgriculturalExperiment Station in 1908, it is briefly mentioned that dwarf 

disease of rice plant was successfully transferred to Echinoclz!oa Cr加す-a!!i・BEAUV.

subsp. co!ona HONDA var. edu!is日ONOAbut all the attempts to transmit it to 

Panz向mmi!iaceum L. and Setaria ita!ica BEAUV. failed. It appears that similar 

experiments were repeatedly cunducted with invariably the same results during 

a period from I ?04 to I 9 I 2 as br允日ystated in that Experiment Station’s Special 
Bulletin No. 2 and likewise in Annual Reports for the years 1908 to 1912. 

It is worthy of note that Alザecurusノヲ'llvusL. is susceptible to dwarf disease 
of rice plant. Since this is a biennial wild grass abundantly growing on the 

rice fields thro唱 houtJapan, it is possible that the virus causing dwarf disease 

of rice plant may be carried over the winter in this wild grass. However, there 

are no records to indicate the occurrence of symptoms similar to those of dwarf 

disease of rice plant on wild grasses and the writer has never met with even 

one ~uspected case. 

The writer gratef~lly acknowledges here his indebtedness to Prof. SEIYA 
!To for his valuable suggestions. 
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