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ABSTRACT

Chung, Mei-lie?, Chia-hsin Liao?, Moh-jih Chen® and Ren-jong Chiu®. (1985)
The Isolation, Transmission and Host Range of Sweet Potat6 Leaf Curl
Disease Agent in Taiwan. Plant Prot. Bull. (Taiwan, R. O..C.) 27:
333~341 (1,2. Chiayi Agricultural Experiment Station, TARI Chiayi,

* Taiwan, R. O. C. 3. National Chung Hsing University, Taichung,
Taiwan, R. O. C. 4. Council of Agriculture, Taipei, Taiwan, R. O. C.)

A leaf curl disease of swet potato (Ipomoea batatas (L.) Lam.) was found '
in Taiwan. During the hot season (from May to September), the disease
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symptoms of upward leaf curling and vein, swelling occur mainly on young
plants which were infected and remained almost symptomléss in the other
Similar symptoms appeared to be more severe than on sweet potato
were also observed on Ipomoea nil, I. quamoclit and I. setosa. -

The [éaf curl symptoms were reproduced on healthy sweet potato seedlings

by grafting or whitefly (Bemisia tabaci Genn.) transmission, while not by

aphid, mechanical or seed transmission. In case mechanical inoculation to I.
nil, sweet potato virus A (SPV-A) and/or sweet potato virus N (SPV-N)
symptoms rather than leaf curl symptoms usually developed on the inoculated
plants. This suggests that the leaf curl disease of sweet potato found in field
is complexed by some other viral infection, and that whitefly transmits only
the sweet pdtato leaf curl disease agent. .

Further study indicated that whitefly acquires the disease agent by feeding

- on disease plant for more than.24 liours and infectivity- persists throughout
 the life span, about 5 to 6 days. The disease can be transmitted by just two

but not by only one whitefly. Effective transmission was obtained when 20-100

‘insects per plant were used.

Host range of the whitefly-transmitted disease agent appeared to be limited
in‘COnvoquiaceae. Electron mfcroscopy of ultrathin sections from-sweet potato
plants which were affected by the leaf curl disease agent, revealed that virus-
like, rod-shaped particles, approximately 18 nm in width, were present in the

cytoplasm’ of phloem cells. The Involement of these virus—likg particles in the

leaf crul disease of sweet potato need to bé further investigated.

(Key words: sweet potato, systemic disease, whitefly)
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Fig. 1. Sweet potato leaf curl disease symptom on sweet potato cultivar Tainung
63 A) upperside B) underside, Left: diseased, Right: healthy leaf.
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Fig. 2. A) viruslike aggregate in the cytoplasm of a philoem cell from infected

sweet potato B) High magnification view.of a portion of (A). Note the
rod-shaped, virus-like particles (arrows). C) High magnification’ view of
a portion of (A). shows the central pores of the particles (bar represents
200 nm). ' ‘
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Transmission of sweet potato.leaf curl disease with

Table 1.
. whiteflies (Bemisia tabaci) after different acquisition
feeding period on infected Ipomoea nil
Duration of acquisition feeding (hr.)
) Experiment —
0 0.5 1 - 2 4 8 - 12 24 48
I 0/6v 0/6 0/6 0/6 0/6 0/6 0/6 4/6 5/6
T 0/6. 0/6 0/6 0/6 0/6 0/6 0/6 5/6 6/6

1) No. plants infected/No. plants tested. In these- experiments, I. nil was used as the
test plant and the infection feeding period was 24 hours. :

- x 2. _%ﬁ%ﬁ%ﬁﬁﬁﬂﬁﬁ%ﬁﬁ?ﬁﬁﬁ%ZEﬁ% ;
Table 2. Relationship between the number of whiteflies
' (Bemisia tabaci) per plant and the number of
I. nil plants infected
Number of test insects per plant
Experiment

0 1 2 5 10 20 40 80 100
I 0/40  0/4  1/4  0/4  2/4 44 34 4/4 4[4
I 0/4 0/4 0/4 0/4 1/4  4/4 4/4 4/4 4/_4

! 1) No. plants infected/No. plants tested. The sweet potato leaf curl disease infected
1. nil was used as the source of the inoculum. ’ '

# 3. WMEEEHN

Table 3. Transmission of sweet potato leaf curl digease
by Bemisia tabaci in successive transfers®
7 Days after acquisition feeding
Experiment
1 2 3 4 5 6 . 7 CK
I 4/4® 2/4 2/4 1/4 0/4 b. 0/4
I 4/4 1/4 2/4 2/4 1/4 0/4 ‘D 0/4
m 4/4 2/4 1/4 1/4 1/4 1/4 D. 0/4
I 3/4 2/4 2/4 1/4 1/4 1/4 D 0/4

1) The sweet potato leaf cufl disease infected I. nil was used as the source of the
inoculum and young healthy I. #il plants were used as the test plant.

2) No. plants infected/No. test plants :
D: Most of the test insects were dead.
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Table 4. Reactions of various plant species to sweet potato leaf

curl disease transmitted by Bemisia tabaci

Test plant

~ Symptom?

Amaranthaceae
Amaranthus spinosus o
Gomphrena -globosa

Chenopodiaceae

Chenopodium amaranticolor.

Chenopodium murale

Chenopodium quinoa
Cruciferae

Brassica rapa
Convolvulaceae

Ipomoea bona-nox

Ipomoea hederaceae

Tpomoea nil

ITpomoea setosa

Ipomoea quamoclit =~

Ipomoea crassicaulis
Gramineae

Avena sativa
Leguminoéae

Dolichos lablab.

Phaseolus vulgaris

Vicia faba

Vigna sinensis
Malvaceae

Gossypium -hirsutum

Hibiscus sabdariffa
Solanaceae :

Capsicum annuum

Lycoperéz'bum esculentum

Nicotiana benthamiana

Nicotiana debneyi

Nicotiana sylvestris

Nicotiana tabacum ‘Havana’

Nicotiana tabacum ‘Judy’s Pride’

Nicotiana tabac;tm ‘Xanthi’

Petunia hybrida

Physalis floridana

Lc. Cr. Sl St. S.
Le. Cr. SL St. S.
Ic Cr. Sl St. S.

1) —: No infection, Lc: Leaf curl, Sl: Small leaf, St: Stunt, S: Systemic infection
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