Yellowing of Garbanzo Beans

aphid-spread yellowing virus needs different control though
visibly similar to Fusarium wilt caused by soil-borne fungus

D. C. Erwin and W. C. Snyder

Garbanzo bean—~Cicer arietinum—an
edible crop grown in California in the
south coastal areas, is ordinarily planted
in April on nonirrigated land and har-
vested in July or August.

Since 1935 California’s production of
garbanzo beans has averaged about
25,000 100-pound bags per year. The
total digestible nutrients of the garbanzo
—known in India as gram and in Europe
as chickpea—are about the same as in
other beans.

The crop is subject to several diseases,
but the two most serious are virus yel-
lowing and Fusarium wilt. Because they
are similar in appearance—in the field—
they are often considered to be the same
disease. However, the cause of Fusarium
wilt is a soil-borne fungus and the cause
of yellowing is an insect-borne virus.
Therefore, the approach toward control
of the two diseases is entirely different
and it is of prime importance to distin-
guish between them.

Virus Yellowing

Several aphid-spread viruses—such as
the pea enation, yellow bean mosaic, al-
falfa mosaic, and perhaps other viruses
—infect the garbanzo plant under Cali-
fornia conditions. The vyellow bean
mosaic virus has been a dominant factor
in the garbanzo virus yellowing disease
over a period of many years. Although

this virus produces a yellow mottling,
advanced symptoms consist of an over-all
yellowing of the garbanzo foliage. The
leaf symptoms are accompanied by a
dark brown discoloration of the phloem
tissue just below the bark of the stem
both above and below ground. However,
the discoloration does not involve the
central cylinder of the xylem as in the
case of the Fusarium disease, and when
cultured, yields no organism.

Because virus yellowing is spread by
aphids, the diseased plants usually are
scattered through the field with no rela-
tion to disease incidence in previous
years. In contrast, Fusarium wilt usually

Wilt Symptoms on Plunts of Nine Varieties of
Garbanzo Bean One Month After Inoculation
with Fusarium lateritivm {. ciceri.

Average wilt

Variety valve per

plant*
1. E-1 California Selection ............ 0.2
2. Pl Ethiopia 226943 ................ 0.9
3. Pl Ethiopia 226944 ................ 0.9
4. P! Ethiopla 226945 ................ 2.0
5. Pl1 176894 (Selection A) ............ 3.8
6. 5402 (Smith; commercial type) ..... 4.4
7.5403 (Smith) ..................... 4.6
8. P1176894 (SelectionB) ............. 4.8
9.PLIT7310 ...... ..o e 4.9

* Graded as follows: 0 — no wilt; 1 = slight
streaking in xylem; 2 = slight, V4 xylem
streaked; 3 — 14-3, xylem streaked; 4 — 3 to
all of xylem discolored; § — plant dead. Sta-
tistically at the 1% level of significance, varie-
ties 1—4 inclusive showed greater resistance than
the varieties 5-9

General appearance of a healthy garbanzo bean plant.

occurs in solid patches. These may en-
large, and start new centers of infection.

Distribution of virus yellowing in a
field or in an area is dependent upon
the movement of infective aphids. There-
fore, its presence is unpredictable, but
would be expected in greater amounts
near the source. With the movement of
infective aphids from a single center, the
disease could appear in spots in the field
as does Fusarium wilt.

Fusarium Wilt

Because the causal fungus is soil-
borne, the spread of Fusarium wilt oc-
curs from the same centers each year.
During the latter part of May or early
June affected plants turn a grayish green
to yellow and eventually wilt and die.
A dark brown discoloration of the woody
tissues—xylem—can be seen by cutting
a stem or root longitudinally or diago-
nally. The discoloration can often be
traced up to the top of the plant, and
may be one-sided, causing one side of
the plant to wilt while the other side ap-
pears unaffected. The fungus can be
spread in pieces of diseased stems or

Concluded on page 16

Sections of three garbanzo hean plants. Left)
Inoculated with Fusarivm lateritivm §. ciceri
(note xylem discoloration); Center) Naturally
infected by the yellowing virus (note phloem dis-
coloration); Right) Noninoculated, healthy plant.
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roots. The surface of the seed may be-
come infected in the threshing operation.

Fusarium wilt has been known previ-
ously in India, but this is the first time
the disease has been noted in the United
States. In tests conducted since 1954 the
fungus—Fusarium laterittum {. ciceri—
has been isolated consistently from the
stems of plants affected by the disease.
Numerous tests conducted in the green-
house have shown that the disease could
be induced by infesting sterilized soil
with spores of the fungus into which
garbanzo bean seeds were later planted.

Seeds from three healthy plants—prob-
ably White Spanish variety—from a field
affected by Fusarium wilt were tested for
resistance to Fusarium. The plants from
these seeds—labeled E-1—in many
greenhouse tests showed a high degree
of resistance. This selection appeared to
be a type similar to the commercial va-
riety but has not been tested for yielding
ability. Three other varieties imported
from Ethiopia—through the United
States Department of Agriculture—also
possesed some resistance but not as much
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as that shown by E-1. Seed of the variety
E-1 is being increased for future testing,
The finding of resistance within the com-
mercial variety encourages further en-
deavor to control the disease by seeking
a resistant variety.

Although it is possible to distinguish
between the foliage symptoms of Fu-
sarium wilt and virus yellowing, espe-
cially under favorable conditions, it is
not always possible to do so with cer-
tainty in the field. However, the diseases
are readily differentiated, even in the
field, by the location of internal discolo-

ration; that under the bark being due
to virus disease, while that in the central
cylinder being due to the Fusarium dis-
ease.

Control of virus yellowing depends on
the control of the aphid vectors; control
of Fusarium wilt depends on the develop-
ment of resistant varieties.
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search Project No. 1575.

BERKELEY

DONATIONS FOR AGRICULTURAL RESEARCH

Contributions to the University of California, Division of Agricultural Sciences

National Science Foundation | R .
For research on the application of microwave heating to

California Spray Chemical Corp. ......... 1 gal. Dibrom 8 emulsive
145 gal. Phosphamidon 4 spray
For research in entomology and parasitology
Industrial Ladder Company . ..........ccovvtienrnnrriennnns $90.00
For forest products research
Niagara Chemical Division
Food Machinery and Chemical Corp
For melon insect investigations ...... 2 gals. Ethion 4 miscible
For walnut insect investigations . ... .. 16 lbs. Tedion 509% WP
20 Ibs. Erhion 259% WP
10 lbs. nicotine sulfate 40%
Roddiscrafe, Inc. ......... ..ttt $300.00
For research on particle board in forest products
Stauffer Chemical Co. .................. 6 gals. Trithion 4 flowable
150 lbs. Trithion 3 dust
For melon insect investigations

DAVIS

American Dehydrators Assn. . .........c.v it $2,500.00
For research on autritive value of dehydrated alfalfa
and oats harvested at different stages of maturity

Beet Sugar Development Foundation ..................... $2,750.00
For research on nematode-plant relationships in sugar beets
California Canning Pear Association ..................... $3,064.00

For research on the processing of pears

California Committee on the Relationship of Electricity
to Agriculture . ....... ... .. L $7,187.50
For research in the use of electricity in agriculture
(Third quarterly payment on a total of $28,750.00)

Columbia-Southern Chemical Corporation ................... $500.00
For research in herbicides, particularly Chloro IPC

Dow Chemical Company ....... 2 boxes Styron 700 (11 oz.) containers
1 drum metal side seal caps

Chase Bag Co. . .......c.civniiiiiiiiinnnnnns Fabrication of liners

Extruders, Inc, . ... .. ... ... ... ... Polyethylene film (liners)

For packaging evaluation of various fruits
Dried Fruic Association of California ...................... $600.00
For research on dried fruits
Far West Turkey Show ... ....... ... $500.00
For research on egg-borne diseases of turkeys
Foremost Dairies, Inc. .......... ..ot iiiiiiaan.. $1,500.00

For research on the utilization of whey, alfalfa, and
soya beans in poultry rations

freeze-drying (First year of a 3-year grant totaling
53,400.00) . ... ... - .$29,197.00
For research on the anatomy of Old World s e)cies of Allium

(Part of a 3-year grant totaling $14,700.00) ........... $4,900.00
Reasor-Hill Corporation ............. 25 Ibs. Granular Weed Rhap-20
For aquatic weed control trials
Strawberry Exchange Cooperative . ..........ccciivivsvinnnn $100.00
For research on new strawberry plant varieties
Sugar Research Foundation, Inc. .............cooviuv.nnn $1,250.00

For research on the effect of varying sugar acid ratio on the palatability
of wine (Total $5,000.00 in quarterly payments)
U. S. Army Quartermaster Corps
For research on dehydration methods for instant bread
mix flavors ... ... ... i i e $6,300.00
For research on irradiated protein to deter
prevention of off-odor and offflavor . ................ $14,646.43
U. S. Public Health Service
For purchase of a Tri-carb liquid scintillation
SPECtrOPhOtOMELer . ... ..ot i v vttt $13,162.00
For research on prolonged gestation in Holstein and

GUETDSEY COWS ..t vvveeninvenn s innieonrnaaonnsnns $21,990.00
For research on the submicroscopic structure in gels
of starchandcasein ................ ... i, $16,294.00
For research on plant hormone effects and residues in
canned FEUEL . ... . vt e $10,240.00
For purchase of an electronic microscope ............... $35,175.00
RIVERSIDE

American Can Co
Marathon Division . ................... 55 gals. Marathon A-17
55 gals. Marathon A-17
For field studies of methods for correcting deficiency of iron

Crown Zellerbach
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0-6

Chemical Products Division ................... 25 lbs, Product 217
For field studies of methods for correcting deficiency of iron
Dow Chemical Co. . ........cciviiiiirenannnnas 150 lbs, Versenol-Z
For field studies of methods for correcting deficiency of zinc
Chas, Pizer & Co.,Inc. ............. .. ..., 1 1b. citric acid
1 Ib. glucone delta lactone

1 Ib. terrous gluconate
For research in soils and plant nutrition
Stauffer Chemical Co. ............ Y T $500.00
For research on new compounds against soil fungi and
for further development of Vapam
U. S. De%artment of Agriculture
Crops Research Branch ......... ... ..., ...$6,500.00
For research on the cause and control of pear decline
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