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Allium white rot in Holland
L. Blikman

Foundation Dutch Onion Federation, Noordlangeweg 42
4486 PR Colijnsplaat, the Netherlands

Table 1. World production of onions (1983; 1000 tons)

CHINA 2823
INDIA 2700
- USSR 2030
USA 1689
JAPAN 1200
TURKIJE 1040
o SPANJE 957
BRAZILIE 730
EGYPTE 660
- ZUID-KOREA 542
ITALIE 522
PAKISTAN 475
NEDERLAND 412

Table 2. Export of onions from Holland (tons)

Country receiving

exports 1980 1982 1984
) AFRIKA 49124 52968 44474
AMERIKA 5692 16391 12134
AZIE 6174 15778 18655
1




Table 3. Percentage onion imports in Germany, England and France
which originated from Holland

Germany England France
1980 477 31% 437%
1982 50% 35% 437
1984 42% 33% 54%
1985 37% 31% 457

Table 4. Onion production in Holland

Area grown (ha) Type of crop
12 000 2 dry bulb onions
1 000 B sets (first year)
2 000 B sets (second year)
800 silver skin onions
150 shallots

8 Total production of dry bulb onions is 530,000 tons (2% of world
production) with a value of 250 million Dutch guilders

b Value is 100 million Dutch guilders
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Table 7. Soil sclerotial populations in summer dry bulb onions, 1985

= Numbers of scelrotia per kg soil

Before drilling After harvest
o Treatment _ Sealand North Holland Sealand North Holland
Sumisclex 4 kg/ha soil treatment 84 4 34 1
Sumisclex 4 kg/ha soil treatment+ 82 6 150 4
25 gram/kg seed treatment
B Sumisclex 4 kg/ha soil treatment+ 68 10 24 1
50 gram/kg seed treatment
Sumisclex 25 gram/kg seed treatment 82 1 152 2
Sumisclex 50 gram/kg seed treatment 76 16 26 1
Control 72 2 52 8

8 s0il sclerotial analysis: 40 samples from each plot (of 6 m2) were combined

Table 8. Soil sclerotial populations in onion sets, 1985

Numbers of sclerotia per kg soil

Before drilling After harvest
Treatment Sealand North Holland Sealand North Holland
Sumisclex 4 kg/ha soil treatment 126 1 144 4
— Sumisclex 6 kg/ha soil treatment 182 1 88 i
Control 120 1 214 522




Table 9. Soil sclerotial populations in second year onion sets, 1985

Numbers of sclerotia per kg soil

Before planting

After harvest

Treatment Sealand North Holland Sealand North Holland
Sumisclex 4 kg/ha soil treatment 56 2 22 1
Sumisclex 4 kg/ha soil treatment + 88 10 30 1
dipping (0.15%)
Sumisclex dipping (0.15%) 36 2 16 8
Control 58 22 92 1
6







Onion areas in Holland.




The Status of White Rot in Onions and Garlic in the States of California,
Idaho, Oregon and Washington, U.S.A.

R.L. COLLINS

Collins Agricultural Consultants, Incs., Hillsboro, Oregon

California is infected with White Rot throughout the entire state.
Disease conditions are so severe in the Salinas Valley, one of the
principal growing éEas, that garlic acreage is being moved to the San
Joaquin Valley. The disease is very serious in the Tule Lake and has
spread across the boarder to Klamath Falls, Oregon.

In the state of Oregon, the following commercial growing areas are
free of disease. Malhuer County in eastern Oregon ad joining Idaho,
Hermiston, Gaston, Sherwood, and Medford. Lake Labish, Deaver-Conner,
Corvallis, Madras, and Klamath Falls all have infected commercial fields.
It is interesting to note that Washington County Commercial field (Gaston
and Sherwood) are free of the disease; home gardens in the county have
been infected. It was felt that disease was principally introduced from
California garlic into Western Oregon. It is speculated that the home
garden onions were infected as a result of shipping onion sets from Walla
Walla, Washington.

Washington's winter onions raised at Walla Walla have had White rot
disease for many years. However, the onions raised in the Columbia basin
generally appear to be free of the disease.

It has been interesting to note the progress of the disease in Lake
Labish. It started in 1978 in one small field, which was put under
quarantine. It has spread inspite of the quarantine, which was lifted in
1985,

Dr Paul Koepsell, Extension Plant Pathologist at Oregon State
University, has been the principal researcher in Oregon for White rot.
His primary effort has been isolating bacteria, which have biological
effect on the disease. To a lesser extent, Dr. Koepsell has accomplished
chemical control work with soil fumigants and fungicides.

Methyl bromide + chloropicrin at 200 + 200 lbs. per acre and Vapam
(metham) at 75 to 100 gallons per acre have controlled White rot disease
in Western Oregon. Rovral (Iprodione) and Ronilan (vinclozolin)
fungicides have controlled White rot in onions at 1.5 to 2.0 1bs. ai per
acre, in Western Oregon, but with unacceptable phytotoxicity to onions.
Reports from Walla Walla area of Washington have stated no phytotoxicity
to onions with Rovral at 2.0 1lbs. ai per acre.




Distribution of white rot (Sclerotium cepivorum) infestation in
the western US

FREDERICK J. CROWE

Central Oregon Experiment Station, Oregan State University
Redmond, Oregon, USA

Well-known infestations. The first identification of Sclerotium cepivorum
causing white rot in the United States was from La Grande (Union Co.), Oregon,
in 1918, presumably from a non-commercial source. The disease spread through
- the San Francisco Peninsula southwest through San Mateo Co., Santa Clara
Valley and San Benito Co. from 1939 through the 1960's. It appeared in the
Walla Walla, Washington, and Milton-Freewater, Oregon, area by 1957 and
subsequently intensified in that region. The Tule Lake, California, and
Klamath Falls, Oregon, area has become generally infested since white rot was
first noted in 1958. The Salinas Valley of California became infested during
the 1960's through the 1970's.

Lesser known and new infestations. In California, single field infestations,
resulting from disease occurrences in 1975 and 1976, occur in the
Sacramento-San Joaquin Valleys in Yolo, Contra Costa, San Joaquin and Fresno
Counties. The Yolo Co. infestation at the University of California, Davis,
was intentionally developed for research purposes. In Oregon, several fields
in Marion, Benton and Linn Counties of the coastal Willamette Valley have been
infested for several years resulting from disease in both onions and garlic.
One garlic field in central Oregon (Jefferson Co.) was widely infested in
1982. Central Oregon currently grows over 1200 acres of garlic for seed use
in California, along with comparable garlic seed acreage in the Willamette
Valley. White rot in La Grande in Union County has not been re-reported since
1918; however, there are no commercial Allium crops grown in that county.

In Washington, the Yakima Valley area (including Yakima and probably Benton
Counties) harbours infested soils, but disease incidence on spring planted
onions is slight in this region, thus official reports are generally
unavailable. Also, most counties in Washington west of the Cascade mountains
have dispersed infestations in non-commercial situations; these also are
rarely officially reported. In Nevada, about 1500 acres of garlic for seed
(plus 2000-3000 acres of onions) are produced in Lyon Country. Within this
area, white rot occurred on garlic near Yearington in 1975-76 and near Smith
Valley in 1983. 1In Idaho, the first confirmed incidences of white rot
occurred in 1986 in one commercial onion seed field and two home gardens in
the Treasure Valley are around Boise, Idaho, and Ontario, Oregon. This area
has one of the largest commercial onion acreages in the US, with annual
production on between 15,000-20,000 acreas. There are unconfirmed reports of
white rot in this area of Idaho from about 8 and 40 years ago.

In other western states, white rot is not known to occur in Arizona, New
Mexico, Colorado, or Utah; but it has occurred in home gardens in Montana.
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Allium white rot in the UK, 1984-86

A. R. ENTWISTLE

Institute of Horticultural Research, Wellesbourne, Warwick, CV35 9EF

The areas and values of Allium crops in the UK in 1984-86 were as follows:

1984/85 1985/86
ha £fm ha £fm

Salad oniogs
- summer 1514 14.6 1831 17 .6
plus overwinter

Dry bulbs

g z:zgzinter ?igg L4 ?Sff 213
Leeks 2217 16.6 2557 20.8
Garlicb 50 0.3 = B
Shallotsb 20 0.1 - =

@ salad onions - summer and wintered crops no longer distinguished

b S Perkins, ADAS cited by Walkey et al. (1987)

In 1983-86 there has been increasing concern at the presence of Allium white
rot (AWR) on dry bulb onion crops in Cambridgeshire and Lincolnshire. Over
the past decade there has been an expansion of the onion industry in these
areas. The expansion has followed the improvements in the methods of growing
and storage resulting from publicly funded research and has been accompanied
by private and public investment in equipment and buildings. Onions are being
introduced into rotations for the first time and also occurring for the second
and third times within the rotation.

In order to evaluate the seriousness of AWR to the onion industry, data is
needed on the following:

1. the losses resulting from AWR in the field and in the store
2. the introduction of AWR to 'clean' fields

3. the rate of increase in the incidence and the dissemination of AWR with
successive onion rotations
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Losses. 1In autumn 1984, I inspected fifteen fields in Cambridgeshire and
Lincolnshire (Entwistle, 1985). AWR was often in patches:-

Pattern of AWR Number of fields

Severe all over

few large patches

many scattered patches
not surveyed

N &S00 -~

One explanation is that AWR had been introduced to one or two areas in a
field. Then, possibly the result of the dispevsal of soil by wind or
cultivation, the patches became enlarged and were the source of scattered
satellite patches.

The patches had a central area in which most of the onions were killed
surrounded by an area of less severe infection. Even within patches of severe
infection, however, there were areas of healthy onions.

Introduction and dissemination. In about half the fields the occurrence of
AWR was attributed to the previous presence of gardens attached to farm
cottages or AWR-infected onion debris from packhouses blown there or dumped.
The source of AWR in the remaining fields was unknown; one possibility is the
movement of soil from infected areas by wind (peat soil), machinery or
footwear. Where such dissemination occurred, its presence would be unnoticed
until an Allium crop was grown.

Effects of rotation on the incidence of AWR. AWR was reported to have
increased in one field from 0.5% to 67% in three rotations (13-15 years). 1In
another field, AWR was more severe in the part of a field with a third onion
crop compared with the remainder of the field with a second crop only.

There was difficulty obtaining estimates of the rates of AWR increase in other
fields due to a lack of previous records. Clearly, there would be an
advantage in the routine collection of data of losses due to AWR. Two
possibilities are (a) the use of ground survey techniques (Entwistle &
Coleman, 1986) and (b) use of remote sensing or aerial photographj(Entwistle &
Stone, 1986).
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Onion cultivation in Egypt

R. Fawzy, Faculty of Agriculture
Benha/Egypt

, Moshtohor, Zagazig University,

Egypt occupied the Sth position in annual average yield of onion
in the world the end of 1981 (Table 1). Japan, with an area of
68 000 fedans' and 16.966 t/fedan, was at that time the world's

highest yield producer. In Egypt

8.053 t/fedan of onions were

- harvested and the total acreage amounted to 34 000 fedans.

Most of the onion growing area is situated in Central and Upper

Egypt. The majority of onion is planted during the winter season

(Table 2). On the average 11 581
and 20 790 fedans in the winter

fedans are planted in the summer
(average of 1980 to 1985).

The standard crop rotation consists in the summer of cotton, maize

and clover followed by a winter crop of either onions or faba

beans (Table 3).

The area, total yield and yield/fedan of onions grown during the

winter season is shown in Table 4. The area ranged from 16 383 fe-

dans in 1982 to 26 107 fedans in

1983. The average yield remain-

ed constant at 8.4 t/fedan with an exception in 1979, when it was

significantly lower.

The main diseases in Egyptian onion cultivation are white rot

(Sclerotium cepivorum), neck rot

(Botrytis allii), downy mildew

(Peronospora destructor) and purple blotch (Alternaria porri).

The most important disease is white rot, affecting mainly seed

onions during winter cultivation

niques for white rot control are

Adequate crop protection tech-

not available, therefore inve-

stigations especially in biological control are needed.

* 1 fedan = 0.42 ha
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Table 1:

Table 2:

Table 3:

Table 4:

Annual average crop area and yield of onion in the
world (1979 - 1981)

Country Area Yield
(1 000 fedans) (t/fedan)

Japan 68 16.966

USA 112 14.494
Spain 75 - 12.506
Italy 51 10.214
Egypt 34 8.053
Turkey 167 5.893

Summer and winter cultivation of onion in Egypt

Year Summer . Winter
(fedans) (fedans)
1980 12 985 22 192
1981 11 680 18 511
1982 11 395 16 363
1983 10 584 26 107
1984 11 351 19 002
1985 11 491 21 772

Crop rotation in Egyptian agriculture

Year Summer crop Winter crop
1 maize onion/faba bean
(Zea mays) (Allium cepa/Vicia faba)
2 cotton onion/faba bean
(Gossypium spp.) (Allium cepa/Vicia faba)
3 - clover clover/onion
(T. alexandrinum) (T. alexandrinum/A. cepa)

Crop area and yield of winter onion in Egypt

Year Area Yield Average yield
(fedans) (t) (t/fedan)
1979 23 180 156 957 6.771
1980 22 192 188 306 8.485
1981 18 511 154 2235 8.332
7982 16 363 133 007 8.128
1983 26 107 223 910 8.601
1084 19 002 160 315 8.416
1985 21 772 188 785 8.701
14




ALLTUM WHITE ROT
AT J.J. BARKER (SOUTHFLEET) LIMITED
SOUTHFLEET, KENT, UK
(1976 ——— 1986)

Authors

SIMON HENDRY
ALAN HENSHALL

SECTION 1

INTRODUCTION TO J.J.BARKER

J.J.Barker (Southfleet) Limited farm one thousand acres in the North
West region of Kent. This land is split between three separate

farms with the largest acreage at Hook Place Farm, Southfleet.
We are growers and pre-packers specialising in vegetable and salad

crops which include LETTUCE, RADISH, CABBAGE, GREEN and ONIONS.

SECTION 2

SOIL TYPES

The soil types vary both Between and within the three farms. At
Southfleet, the soil types include Loamy Clay, Loam and Chalkland.
Each soil type influences onion growth and disease development to
a different degree leaving us with distinct areas on the farm more

prone to white rot than othérs.
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SECTION 3

GROWING ONIONS AT J.J.BARKER

J.J. Barker started farming at Hook Place Farm in 1931, where Harvest
Onions were grown along with many other horticultural and agricultural
crops. Onion cropping was not intensive at this time and white rot,

whilst present, did not cause major problems.

No salad onions were grown on the farm until the late fifties, during

which time white rot levels remained constant.

During the late fifties, early sixties, the quantity of onions grown
on the farm increased significantly. By the mid sixties J.J.Barker

was one of the countries largest producer of salad onions.

The period between 1931 and the latter part of the sixties, saw no

chemicals used against white rot in onions. The problem could be tol-
erated both by the grower and by the consumer, because onions were not
grown as intensively as they are today and hence, disease levels were
that much lower. However, during the sixties disease levels built up

considerably leaving BARKER'S looking for effective methods of control.
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ii.

SECTION 4

METHODS USED TO LIMIT THE DEVELOPMENT OF WHITE ROT

Pre 1976

Prior to 1976 the chemical used to limit white rot development on
salad onions was CALOMEL (4% HgCl,). This was applied as a seed

dressing.

1976 —> 1986

During 1976 the development of white rot was limited through the
use of MILDOTHANE applied as a seed dressing. Formulated as a
yellow powder it proved difficult to apply. Initially MILDOTHANE
was 'stuck' to the seed with wallpaper paste mixed at the farm.
This proved an unpleasant practice and so dressing became the re-
sponsibility of the seedhouse. However, using MILDOTHANE DRESSING

produced major problems with the seed flow rate in the drill.

MILDOTHANE was not 100% effective against white rot on J.J.Barker's
land. Therefore, BENLATE was used as a liquid fungicide against

white rot. This had no useful effect against the disease.

By 1978 TIPRODIONE, marketed as ROVRAL, was being used on the farm;
initially as a seed dressing. During the first months comparisons

were made against the older chemical CALOMEL. Whilst both controlled

the white rot to a similar extent, CALOMEL proved more phyto-toxic

and so was discarded in favour of ROVRAL. Like MILDOTHANE, application
of ROVRAL POWDER caused a reduction in the seed flow rate especially in
wet/humid conditions. However, the chemical gave good control of the
disease. . The application of ROVRAL was greatly improved with the devel-
opment of the MICROCOAT SYSTEM. ROVRAL at 50g a.i. per kilo of seed

was far more manageable than before, making drilling easier and ensuring
a more even coat of chemical to each seed. Before the MICROCOAT SYSTEM,
ratios of chemical to seed were more variable leading to a greater

possibility of white rot attack.
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Section 4 contd/..

ROVRAL was first presented to the growing crop as a foliar applied
spray during 1978. Initially the rate was 18 1lb. of formulated
ROVRAL POWDER per acre applied as an all over spray. However, later
on in 1978 the row drenching technique was perfected. This more
accurate way of drenching individual onion rows cut the rate down to
3 1b per acre. The rate was further reduced by carrying out two

applications of low rate ROVRAL drench instead of one high rate.

During the first few years ROVRAL controlled white rot effectively

when used as a seed coat and a drench. However, by 1981, and especially
in 1982, there were positive signs that ROVRAL was becoming less and
less effective. RONILAN then replaced ROVRAL as a fungicide drench.

At this moment (August 1986) there are no positive signs that

Sclerotium Gepivorum is becoming resistant, or tolerant, to RONILAN. ~

There are two theories as to why ROVRAL became less effective as a
fungicidal drench. The 'resistance to the chemical' theory is diffi-
cult to prove as the exact mode of action of the chemical is unknown.
The popular theory at the moment is that of enhanced microbial degra-
dation. Whatever the reason it seems likely that in the future we

will see RONILAN become less and less effective against the disease.

At J.J.Barker we do not believe that chemicals are the only way to

limit the spread of the disease.

It would seem likely that once a field is infected with white rot, the
Sclerotia will remain viable for many decades even in the absence of

an onion (or related) crop. There is, therefore, a great deal of scope
for buying or renting land which has not previously been cropped with
onions. The most importaht factor in this respect is to avoid bringing
infected material on to the clean land, either on farm vehicles,
implements, or indeed farm workers. If this is allowed to happen, new

land quickly becomes infected.

However, by renting land from neighbouring farms and using it for just
one crop at a time, the volumes of DICARBOXIMIDE chemicals used on the
land are relatively small. It might therefore be possible to avoid

any microbial degradation.
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Section 4 contd/..

On paper, this idea of renting land seems to be ideal. However, for
Barker's and similar growers, whose onion crops depend entirely on
irrigation, the acreage of renting land which is suitable for onion

growing but which is also supplied by an irrigation main, is limited.

The most effective method of white rot control, especially on virgin
land, must be that of avoiding the introduction of Sclerotia. We
should be putting as much thought towards devising practical methods of

implement disinfection as we do towards chemical control.
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SECTION 5

OUR PERSONAL VIEWS OF ENVIRONMENTAL INFLUENCES ON WHITE ROT

Soil provides the medium in which a crop grows. It, therefore, has a
great deal of influence on crop development and hence disease develop- —

ment.

In our opinion, a good loam is the ideal soil medium for onion growth
at Barker's. However, the loam must be well structured. This enables
good root establishment, optimum salad bulb formation and helps in the

lifting of the onions.

Unfortunately not all Barker's land is of this quality, making good

onion growing difficult. The flint and stone content is very high —
and because of the high degree of cultivation needed in an intensive
cropping situation, the soil structure is less than optimum. When the
soil is wet it lays very heavy. However, in summer when land dries out,

the water table drops considerably.

All these factors, both in conjunction and singularly, produce stress,

and when the onion is stressed white rot will develop.

Consequently, it is very important to keep a crop growing right from i
emergence through to lifting. If crop growth is halted at any time

white rot will develop. 'If possible, it is wise to avoid growing i
onions on those flinty/chalky structureless soils. If a crop is grown

in such a situation white rot problems will almost certainly develop.

However, in instances such as these, we have some control over con-
ditions. We can avoid bad fields or at least try and re-structure the
soil through correct land management. Greater white rot problems occur

as a result of those conditions we find harder to manage. -

Water plays a critical role in white rot control. A growing crop of -
onions must never be allowed to dry out. Even surface drying as a
result of wind is conducive to white rot development, hence the need
for irrigation. Although it is important that a crop should never come
under water stress, we have found that the final 6 weeks of a crop's
life are the most important in terms of white rot and water stfess.

20
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Section 5 contd/..

Whilst white rot is by no means a consistent disease, we have found
that it appears to develop each year as the overwintered crop enters
spring. We again attribute this to stress. After the winter the
soil is compacted, its structure is less than optimum resulting in
low porosity. In those conditions it is difficult to keep the crop

growing consistently and hence white rot invariably occurs.

One other possibility as to why those crops just entering the spring
are more prone to white rot, could be linked to biological control.
I have no doubt that there are organisms in the soil that reduce
sclerotial number and mycelial density through saprophytic action or

other methods. Knowing that the sclerotia of Sclerotium cepivorum

arevery hardy it is possible that whilst the winter has depleted the
sclerotial parasite level, sclerotia are left unharmed and can conse-
quently germinate in large numbers. This is of course pure speculation,
however, there is certainly scope for a lot more research into biolog-

ical control of the disease.

The relationship of white rot development to the temperature changes
seen on the farm is not so clear. The high levels of the disease
normally seen in March and April could be attributed to temperature
changes but we have no definite indication of the optimum temperatures

for the disease.

21




SECTION 6

POSSIBLE METHODS TO LIMIT THE DEVELOPMENT OF WHITE ROT IN THE FUTURE

As previously established, one method of limiting the development of
the disease is to keep the onion growing. It would seem sensible

then to look at the fertilizer regimes.

If handled sensibly, there is a great deal of scope for slow release
fertilizers put down as a base dressing. This should provide the
onions with a constant supply of N.P.K. throughout the growing season
rather than one large fertilizer dose at the beginning of a crop's

life.

The top dressing used should complement the base dressing whilst at
the same time not producing the soft foliage that encourages the

disease.

These poorly structured soils with which we have difficulty, can be
rejuvenated by careful management. We have found it very beneficial
to grow cereal break crops in order to incorporate the straw which

will build up levels of organic matter in the soil.

It is” also possible that we will experiment with FARM YARD MANURE
both to improve the organic matter levels and to assess its potential

as a direct method of white rot control.

As mentioned before, the need for the development of a practical method

of farm vehicular hygiene is of paramount importance.

In terms of chemical control, there now seems to be great interest in
BASAMID. 1In conjunction with the local contract chemical company, we
have laid down our own BASAMID trial. Briefly the comparison was
between the standard RONILAN/ROVRAL approach and BASAMID used both with,
~and without, polythene sheeting.
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Section 6 contd/...

An analysis which included assessing each treatment (200 yds x 2 yds)
very thoroughly, showed that whilst white rot was kept to a minimum ,
using RONILAN/ROVRAL, there was as much white rot in the BASAMID treated
beds as in the untreated beds. BASAMID gave benefits in weed control
and onion quality but not in white rot control. We are, however, contin-

uing the trial over winter and will no doubt learn more next spring.

RONILAN is still a viable chemical. We see clearly how effective it is
through leaving (albeit by mistake) untreated areas. How long it is
before this chemical is brought to the same stage as ROVRAL is unclear.

However, I am unfortunately pessimistic.

Perhaps in the future, treatment of white rot in onions will lie with
biological control. The use of parasitic organisms can only be beneficial
both in terms of combatting Sclerotial resistance and avoiding pesticide

toxicities.
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COEXISTENCE OF GARLIC WHITE ROT WITH
COMMERCIAL PRODUCTION IN CENTRAL MEXICO

Dr. José A. Laborde!s =

Empacadora "Grupo Agricultores del Bajio" (GAR)
Apdo. 522
Celaya, Guanajuato. 3I8000. México

‘Currently, Visiting Professor,
Vegetable Crops Departaent
University of California, Davis, CA. 95614 USA.

*Appreciation is expressed to Dr. fscar A. Lorenz for suggestions,
and to Gerald Dickinson and Ray Goralka for checking the manuscript.

Onion, Allium cepa and garlic, A. sativum are very popular crops in
México. They have been incorporated into traditional cuisine for a long time
and are widely used throughout the social and economic strata of México.
Onions are produced year round whereas garlic is harvested only during the

winter and spring, from late December to June.

1. Onion Production in México and White Rot Relevance.

As a consequence of the tropical latitude of México only short day onions
are grown. Sweet white Bermuda types are the local favorites with the exception
of Sinaloa in the northwest and Yucatén in the southeast where red cultivars
are predominant. Most of the limited yellow onion production is exported to the
US during winter along with a considerable volume of whites from Morelos,
Buanajuato and Tamaulipas, the leading producing states in winter time.

Chihuahua is an important producer during the summer.

Most onion production is under irrigation with the exception of a summer
crop at Guanajuato, in the Bajio region, which is entirely dependent upon
rainfall and where onion sets are used for establishing the crop in the field.
Direct seeding at Tamaulipas and Chihuahua, and transplants at Morelos and
Guanajuato, are the standard growing techniques. Furrow irrigation is the
predominant system with the exception of Tampico in southern Tamaulipas, where
sprinklers are used and water is delivered from reservoirs that are filled

during the stormy rainy seasaon.
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México is a net exporter of onions and because of year-round production,
tresh onions for domestic consumption are always available. Long term storage is
unknown and unnecesary. Guanajuato, in the BRajio region, produces onions every
month, but shares the large national market with the seasonal production of
other lgading states.” Overproduction or loss of the crop in a particular region
explains the large fluctuations in prices that traditionally characterise onion
marketing in México. Plow-under because of low price alternates with
sky-rocketing prices from extreme situations, but on the average onions have

been a good cash crap.

Furple Blotch, Alterwaria porri and Downy Mildew, Peronospora
destructor are the main commercial diseases. Pink root, Pyrenochaeta
terrestris is found almost everywhere, but seldom results in economic losses.
White rot, Sclerotium cepivorum has been found occasionally at the Bajio
region but does not represent, at least for this time, a commercial problen.
Even though onion is far more important than garlic, this presentation will

refer exclusively to White Rot in garlic.

2. Barlic Production.

In contrast with onion which is grown throughout México, garlic
production is restricted to the Bajio and portions of the Central Plateau.
The Bajio, with parts of Querétaro and Guanajuato states, at the central
part of the country has a long harvesting period from December to May, whereas
the late harvest of June and July concentrates in Aguascalientes and Zacatecas
in the Central Plateau Region. Limited commercial production occurs in some
other parts of the country, but is devoted mostly to local markets and has no

impact on the overall production.

Within the Bajio region, Guanajuato is the leading producer with an
annual acreage that has fl&ctuated from 6000 to 3000 ha per season. This is
usually about 50%Z of the national acreage but represents well above 60% of the
total exports. This area traditionally obtains the highest yields and best
export. quality. Also some out of state production is processed and exported from
Guanajuato packing houses. Pink chileno types are shipped early in the season,
from February to May, whereas white types predominate late in the season, from

May to July.
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Cultural practices are similar to those in California. Standard 40" beds, .
two rows per bed and furrow irrigation are the standard procedures. Planting is
done by hand only in small operations. Large acreages are machine planted with
pre-sized cloves previously treated for nematode control. Depending on “seed"
size, from 400 to 1300 kg/ha are used. The best yields and emergence are
obtained with large cloves. Twenty to 22 plants per meter in the row is the
recommended population. About 40 or more plants per square meter represent a
very good stand. High yields are obtained only with high plant populations,
ample supply of chemical fertilizers and a uniform moisture availability. A
common [ocal zinc deficiency is overcome by adding granular zinc at planting
time and two or three additional foliar applications. Thrips are the most common

insects. Good control of pests and diseases is mandatory.

The two main types of garlic grown are pink and white. To describe the main
different cultivars becomes complicated by the fact that every grower is very
protective of his own "strain", and although the same type, they may differ
considerably in certain aspects, mostly in plant vigour and size and appearence
of the bulb. The small, early pink with more than 20 cloves per bulb are
"Creole" type, and is used exclusively for local consumption, whereas the
typical pink "Chileno" is characterized by large individual cloves, usually from
8 to 14 per bulb, having a beautiful smooth outer appearence. "Creole" may be
harvested in about 150 days, whereas "Chileno" requires from 165 to 180. The
white cultivars are late maturing and are grown in the cooler climates of
Zacatecas and Aguascalientes and the northern part of Guanajuato where the
valleys are 2000m above sea level, in contrast with the 1600 to 1700m average
altitude of the "Rajio", hence its name (Eajio = low land). Yield averages
of "Chileno" types run from 7 to 11 t/ha, whereas whites may reach 18 to 20 t/ha

with 14 t/ha being a good average.

At harvest, plants are pulled by hand after a tractor with a special knife
has loosened them from the soil. Windrows are formed along the rows taking
special care to protect the bulbs from the sun. After 6-8 days roots and foliage
are hand clipped and the bulbs moved to the packing house. Cleaning, additional
drying and size separation take place before the final selection and mechanical
packing into common marketing grades and sizes. The same size is offen referred
by different names in the international market, so labelling is performed
according to the final destination. Bulbs not meeting the high standards of the
export market are further reclassified and used for local consumﬁtion or
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industrial purposes.

Diseases and Mematodes. Purple blotch, Alternaria porri, is a major
problem during rainy winters which may occur every 4 or 5 years. Frequent
fungicide treafments have to be applied in order to save the crop. Yield
reduction and small ‘size bulbs are common in such years. By contrast there are
some years, like the 85-B6 season, where many commercial fields did not received
a single fungicide application and no damage was recorded. Nematodes, moslty
Ditylenchus dipsaci, have been the major problem for many years. Succesful
growers have been treating "seed" since the 40°s with California’s method using
hot water, and formaldehyde. Commercial nematicides, like Nemacur, have been
succesfully utilised by small farmers who do not have seed treatment facilities.
Field applications of nematicides are also utilized if plant infestations are
localised. Nematodes are such a serious problem that no commercial production is
conceived without seed treatment, chemical control or a combination of both. In
spite of their importance, nematodes are satisfactorily controlled if
recommended practices are followed. Some other minor diseases are occasionally
present and although they may produce commercial losses, they are not as serious
as nematodes or, in a rainy season, Alternaria. A complete guide for commercial

production is available (Heredia, 1983).

3. White Rot.
Contributions of the Bajlo Center for Agricultural Research (CIAR).

Altough onion and garlic have been grown at the Bajio for a number of
years, White Rot Sclerotium cepiverum was unknown before 1975, when a
commercial field with substantial loss from White Rot was detected. A brief
summary up to 1984 of the combined efforts of research personnel of the Bajio
Center of Agricultural Research (Centro de Investigaciones Agricolas del
Bajio, CIAB), deserves special recognition. Thru their efforts we are well
acquainted with the problem and able to launch a diversity of culturalvpractices
to try to control the spread of this disease. I feel especially obliged because
there are no published reports of their results. Adalberto Heredia, garlic
specialist, initiated the research while screening some fungicides and
evaluating the commercial damage in the first reported affected field. Later he
was joined by Dr. Eliseo Redondo, plant pathologist, who eventually directed the

program until his transfer to another position in 1985, He outlined a general
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project, that to this date remains with no susbstantial change. A critical
advance o+ the program was provided by the contribution of Arturo Hernandez
Paniagusa who devoted full time to this project for more than two years until his
premature death, Teresa De Jests Castillo assumed full responsability of
Arturo’s experiments and is currently in charge of the project. Marcos Huitzache
Gomez, a technician, 'has been integrated into the project since its inception,
and his contributions cannot be minimized. José A. Garzdén, after Dr. Redondo
departure, has played asubstantial role both as a plant pathelogist and a= an
administrator. dll references made about CIAB results come from this team of

vouna and enthusiastic investigators.

For the last three years the project has been a joint venture between CIAE
personnel and the Garlic Section of the National Union of Vegetable Producers
{(Unidn Nacional de Productores de Hortalizas, UNPH) who are fully financing
the project. A key factor for the rapid commercial application of preliminary
results has been the monthly meetings with the Barlic Technical Commitee where
growers and researchers freely interchange ideas and experiences. The
contributions in this regard of both, Gerard Lemaire Sr. and Jr. have been

outstanding.

To this date the published results of CIAB are restricted to two brief
annual reports addressed to the growers, where no information is provided about
the experimental designs, plot size, detailed results of recommendations. The
author has been working closely with the group since the begining, and has
reviewed the experimental data and a2 number of their field observations and
preliminary results., Unfortunately permission was not granted by CIAR to use or
quote from their field notes and laboratory results for this report. For this
reason valuable experimental field and laboratory data obtained in the last two
years from CIAE, is regrettable omitted here. Hopefully CIAR personnel will
publish them in the near future. In addition to the topics included in this
report, their research projects cover also Riological Control, Field Flooding
and Genetic Resistance, Requests for such information should be addressed to:
Coordinador Regional, Campd Agricola Experimental Bajio, CIAR, Apdo. Fostal

112, Celaya, Gto., 38000, México.

My account is based on the scarsity of published information by CIAE, the
field plots with cooperative growers and mostly on my personal interpretation of
the daily advances of CIAR scientists and how their partial results could be

integrated and immediately implemented on a commercial scale at "Empacadora
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Grupo Agricultores del Bajio, (GAB)", a grower's and exporter's coaperative.
This was possible only by the aggressive field production policies of Javier
Usabiaga, its Beneral Director who decided also to share openly our exberiences,
because if doing so, the competitors may control efficiently the disease, and

every garlic grower, including ourselves, will benefit.

4. Origin of Sclerotium cepivorum at Bajio.

Sclerotium cepivorum is an extremely efficient pathagen (Adams and
Fapavizas, 1971, Crowe and Hall, 1980) remaing viable in the ground for a long
time and capable of violent population explosion under proper conditions. Crowe
et al., (1980) reported a 1000 to 10 000 fold increase of sclerotia in the field
under the proper growing conditions during a six month period. They found that a
population as low as one sclerotia per kilogram of soil before the emergence of

garlic could produce 10% diseased plants at harvest time.

Commercial garlic production in the Bajio has been common since the turn
of the century. Since the first report of White Rot was in the 70's, it is safe
to assume that it has been recently introduced in the region. A parallel
situation was present in the USA in the 20°‘s where the first reports were
published. This was twenty years after White Rot had been a serious commercial
problem in onion and garlic in Europe. Infested garlic importations were
suggested by Walker (1924) to be “undobtedly the one by which introduction of

the disease into our soils from abroad is most likely", Sixty years later the

"same dictum could be true in México.

For many years Chileno was the only pink exporting cultivar grown 1n the
Bajio. From time to time growers introduce different cultivars and compare
them with their local strains. In the 70°'s different pink strains from Taiwan
were tried by some growers. This early high yielding, but poor quality garlic
was planted for two consecutive years in the commercial field where White Rot
was first reported. Since the mid 70's there has been a continous increase in
the number of affected fields. Complete losses of five to ten hectare fields
have been common since 1980. Because this was a new disease in the region, most
growers did not pay attention until it was too late and severe losses had
occurred. In a very short period of time the disease has contaminated a large
area and was observed with most garlic growers. The large.number of growers that

submitted White Rot garlic samples to CIAB during the 84-85 and 85-B6 seasons,
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is a good index of the novelty and wide spread dissemination of the disease. It
will be very difficult to pinpoint how the disease became established, and
perhaps more than one source of contamination occurred. The most likely
mechanism was a contaminated "seed" lot. It should be remember that small
amounts of different strains or garlic types are imported from various sources
by the growers. To suggest that the "Taiwan" strain is responsible of the HWhite
Rot introduction, falls in a very speculative field based on the fact, that it

could be a coincidence, that both appeared and spread about the same time.

Once the disease was positively identified and the magnitude of its
economic damage assessed, a systematic research effort was launched by CIAR with
a special grant from the Garlic Section of the Unién Nacional de Productores
de Hortalizas (UNPH), which has been fully supporting the White Rot Projects.
The information found in the "Proceedings of the II International Workshop of
White Rot" provided us, at that critical time, the most variable and up-to-date

research efforts of the leading White Rot specialists.

5. Integrated Approach to Control White Rot in Commercial Garlic Production.
S5.1. Life Cycle.

In the different stages aof the life cycle of §. cepivorum (Sommerville,
1984), has been suggested that within a single season, mycellium "root to root®
infection may be the main dispersal mechanism of the pathogen, and a likely
explanation of the exponential increase of its population (Crowe and Hall,
1980). The framework for postulating the following integrated approach, is the
life cycle of 3. cepivorum (Figure 1), where every “link" of the "chain" may
be susceptible to some control. On basis of our field results of rouging (see
corresponding secticn), an 1mportant dissemination cycle during the same qrowing
season could occur by sclerotia dispersal from diseased plants, followed by an
immediate secondary infection to the surronding healthy plants. In the schematic
life cycle of Figure 1, this is noted by a dashed line, as “secondary cycle (s)

during same season'.

It is apparent now that there 1s not a single cure for White Rot. A
sequence of the different approaches has been arranged in the seasonal events of
a commercial production. Some of the suggestions are somewhat speculative and

may be modified when more sound research data will be obtained. From the
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commercial production point of view, these are the best choices we have

available,

5.2. Field Sampling for Soil Inoculum Assessment.

Soil sampling techniques for sclerotia presence are well known and some
estimates of White Rot damage based on sclerotia population have been published
(Crowe et al. 1980, Adams 1981). The large garlic acreage to be sampled before
planting time was well beyond the human resources of CIAR. Accordingly they
organized a "Workshop for Garlic Growers" for field sampling techniques (based
on Adams, 1981) and laboratory techniques for sclerotia identification (based on
Adams, 1979). Some interested growers did their own field samplings which were
processed at CIAB. Growers benefited from knowledge of infestation levels, and
CIAB assembled valuable information about the spread of the disease in the =
region. Replicated soil samples were analized at CIAR plant pathology laboratory
and at "Empacadora GAB" facilities. Good correlation was found from both =
laboratories, illustrating the simplicity of the technique for personnel with no

previous training.

The inoculum is not uniformally distributed in the field. When sampling in
the diagonals of a diamond pattern, as has been suggested (Crowe et al. 1980,
Adams 19B81), there was a tendency to over-sample at the edges of large fields,
whereas portions of the central part of the field were not sampled at all. In
spite of carefully tagging the samples, pin pointing areas in the field from
samples with unusual high counts of sclerotia, was very inaccurate. Soil =

sampling technique was then modified for "Empacadora GAR" conditions.

With a sketch of the field, a hypothetical grid with squares 30m wide was
drawn. Horizontal divisions were identified with letters and vertical ones with
numbers, so the plot "1A" or "SF" each represented 1/4 ha (50x50m) and was
readily identified in the field any time after sampling. After a hole 20 cm deep
was dug, a two or three cm thick slice, from the exposed soil profile, was taken —
with a straight shovel. Three such samples were combined to give a 500 g sample
tor every 1/4 ha and were carefully identified. For the laboratory analysis 100
g of four adjacent plots were mechanically combined and carefully tagged where a
consecutive number and specific field were clearly labeled. The remaining 400 g
of the original sample were kept in a dry storage room. When laboratory results

showed high sclerotia populations from any combined sample representing one
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hectare, a duplicated analysis was performed using the four original samples.
This was practiced only in those fields showing an uneven population
distribution of sclerotia. Precise localization of small infested areas whithin
a large field is readilly possible with this method. Particular spots so
identified, showed a remarkable correlation of early diseased areas with those

with high sclerotia tounts (one or more sclercotia / 50g of dry soil),

5.3. Seed Treatment.

Commercial garlic seed has been traditionaly treated with hot water and a
one percent formaldehyde concentration for nematode control. One of the
conclusive results of Arturo Hernindez Paniagua was to find sclerotia
(outside) and micelia (inside) the clove. He was able to isolate 3.
cepivorum from bulbs and cloves being prepared for "seed" purposes. In
vitro results showed a high sensitivity of the fungus to formaldeﬁyde. Seed
viability was not affected under laboratory condifions, using up to 10%
formaldehyde, whereas the funqus was severely arrested in its development in the
range of 3 to 5%. Therefore an increase from 1% to 3% formaldehyde, in the
normal nematode seed treatment, is being performed with no apparent harmfull

effects to the seeds.

5.4. Use of Clean Seed.

Every effort should be done to prevent the dispersal of the pathogen to
clean fields. Seed from infected fields is very likely an efficient dispersal
mechanism. Special care.is taken to use only seed from fields that were 100%

White Rot free.

Theoretically a "diseacse free" seed lot may be contaminated at the nematode
treatment facility. Since in the region there are but a few facilities for the
common hot water treatmenf of the seeds for nematode control, an additional
sgurce of contamination could come from treating unknown seed from other
growers. Some growers have already restricted the use of their facilities to
avoid this potential source of contamination. However this disperéal mechanism

has not been conclusively proved.
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5.5. Chemical Fungicides at Planting Time.

Contradictory local resulfs have occqrred with fungicides applied at
planting time. There have been promising results, (Johnston 1980, with various
chemicals, particularly Ronilan and Rovral. During the B5-86 season all
"Empacadora GAR" fields for seed production were fungicide treated at the
recommended commercial rates. In-furrow sprays have been done at the time of
seeding. This practice requires a careful evaluation before a general

recommendation can be drawn for the commercial fields, due to the high cost of

treatment. We must realize that we are in a transitional period, learning how to

coexist with an unwanted and new guest. If clean seed is planted in
sclerotia-free fields, fungicide applicétion at planting time certainly will not

be further needed.

5.4, Field Roguing

Discarding "off type" plants is a common practice in any crop to be used as
seed and garlic is not without exception. It has been common since the
appearance of White Rot to rogue out any suspicious plant. During the 85-86
season all fields of "Empacadora GAB", including those for commercial
production, were constantly screened for diseased plants. Special training was

provided in every farm and it is so simple, that in less than three hours

'experienced farm workers learned to distinguish plants showing the typical early

yellowing symptoms. The diseased plants are pulled, placed in bags, taken to a

non agricultural portion of the farm and burned.

Crowe and Hall (1@80), showed how the mycelium spreads from plant to plant
2-4 cm below the stem plate where roots grow laterally and root density is
higher. This is an exact description under our field conditions where first
symptoms coincide with clove differentiation and bulb enlargement. When a plant
showing the early yellowing symptons is surrounded by healthy looking plants, a
vigorous mycelium growth is usually already stretching to the roots of the
"healthy" plants. We learned, the hard way, how ineffective 1t can be to rouge

out only the advanced diseased plants.

In a particular field if dead plants occur in an area of 3 m diameter or
larger, the crew has been doing a poor rouging job. Our roguing teams were set

up to take further advantage of the high sensitivity of the fungus to fungicides
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and formaldehyde. Two men pulled diseased plants whereas the third sprayed a 10%
formaldehyde solution or Ronilan or Rovral on the bare soil from where the
plants had been pulled. To evaluate the usefulness of this operation, CIAR
personnel collected s0il samples from areas from which the plants had been
pulled out the ground and treated with Rovral, Ronilan or Formaldehyde but the
results are preliminary and inconclusive. The evaluation included the percent
sclerotia germination at different soil depths. To our surprise instead of
thousands, sclerotia found were hardly sufficient for their germination tests.
Subsequent samples gave similar results. It was realized that when pulling
plants showing early symptoms, they present a vigorous mycelium and all
sclerotia are so embeded in the garlic that almost none are left in the field
excluding any further population build-up of the pathogen. Also by pulling the
last adjacent "healthy" plant from a diseased area, the main dispersal
mechanisms of the fungus, namely sclerotia movement and mycelium root growth,
are supressed. If the plant is already dead, a large portion of it remains in
the soil including the mature sclerotia ready to be disseminated by cultural

operations and irrigation flow.

While lacking statistical data to support this assertion, we are confident
that something similar should be happening on the basis of our commercial field
experience. Roguing training and instructions were the same in all farms of
"Empacadora GAB". Human variation among the foremen of the different farms,
produced results that could be equated with a planned experiment where
treatments ranged from a "high dose roguing" in which every plant presenting the
slightest symptom of the disease was pulled out at a reqular three or four day
interval, to another "low dose roguing" where only totally dead plants were
pulled out every two weeks, immediately before irrigation. Interesting results
were obtained. In the field where careful roguing was done, only isolated spots,
never larger than 10m2, were found up to harvest time. In the fields where
poor roguing was performed, several diseased areas of 1/4 to 1/2 ha each, were
evident at harvest time. A bamboo stick was placed in every location where a
diseased plant was pulled out, so it can be certain that the "high dose roguing"
field had plenty of initial diseased loci because the large number of sticks at
harvest time. In the remaining farms "intermediate" treatments were practiced

and correlated nicely with the two mentioned extremes.

5.7. Solarization.
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Soil solarization, or the use of plastics for rising the soil temperature
for control of several plant pathogens and pests, has been recently reviewed

(Stapleton and Devay 1986}, and some major pathogens of garlic have been

succesfully controlled with thin (less than S50mu), clear plastic to soil depths

of approximately im. Freliminary results of CIAB have been reported
{Castillo-Lopez and Huitzache 1984) and are in agreement with the literature.
Black plastic increases the temperature, but clear plastic does a better job. To
ascertain the temperature effect to 5. cepivorum, CIRB personnel run

germination tests of sclerotia at different depths. Germination was drastically
reduced after three months solarization. Check plots had a constant 20 to 100%
germiné%ion whereas after 4 months of solarization under black plastic,
germination was reduced to 60%. In sharp contrast it was found that after two or
three months with clear plastic, a range of only 20-30J germination was obtained

at either 0-5, 5-10 or 10-20 cm soil sample depth.

The potential use of clear plastic for partial control of §. cepivorus
is further enhanced when learned that, in the clear plastic treatment, CIAB
personnel had trouble finding enough sclerotia for the germination tests. A
closer look showed them that a number of sclerotia debris were present. A
possibility exists that solarization not only lowers the germination percent of
the fungus, but also partially destroys their highly resistant sclerotia. A

number of tests are under way by CIAB to collect additional information.

In commercial practice we are combining the roguing and solarization results
in such a way that if an affected field presents areas of dead plants larger
than 20 hz, we isolate the spot from any further irrigation and cover it
with clear plastic. Under our conditions this will happen anytime between
January to early Harch,'and at the northern part of the state from mid March to
early May. To our advantage, this coincides with the highest solar irradiation
of the year. The obvious practical and economical implications of this approach

demands further supporting data.

5.8. Cleaning Farm Equipment.

For a long time farm machinery movement has been suggested as one of the
main dispersal mechanisms of soil pathogens. Moyement of specialized equipment
from farm to farm is unavoidable, so a standard practice has been to fumigate,
with 10% formaldehyde solution, all farm equipment moving from é reported
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diseased field even whithin the same farm. This is much easier to say than to
accomplish, but some progreés has been made at least when the equipment is moved

to a different farm.

5. Conclusion.

A parallel effort of trial and error from partial results of a research
project and the practical implementation by commercial growers, lead us to a
multi-faceted approach, aimed to minimize the dispersal of the pathogen in the
region and to reduce the commercial damage in the affected fields. A practical
commercial procedure is tentatively formulated to control the damage and
dispersion of White Rot of garlic in the Bajio area in México. Control
measures as related with the life cycle of 5. cepivorum are presented in
Figure 2. and a practical implementation of the integrated approach is

summarized in Table 1.
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Table 1.

Summary of an Integrated Control Program for S. cepivorum in Commercial
Garlic Froduction in Central México.

- - - ———— ————— ——— - " —— = - = - - - - - - - — - —— - . = - " - - - - - - -

1. High correlation of soil
samﬁllng for sclerotia presence
with commercial damage.

2. "Seed" dispersal by sclerotia
(outside) or mycelium (inside).
Possible "seed" lot contamination
when treating for nematode.

3. Hi?h sensitivity of fungus
3-10% formaldehyde. Viability
of seed not affected by 10%.

4. Commercial fungicides give
extra protection at plant1n?.
(Rovral?, Ronilan?, others?

5. Sclerotia dispersal greately
reduced bz early and constant
roguing. Formaldehyde at bare
around may give extra help.
ycelium grows from root to root.

6. Three month solarization with
clear plastic reduces population
and % sclerotia germination.
Results are preliminary but
promising. Extra data required.

7. Farm machinery is another
dispersal mechanism.

8. Onion and garlic fields may
have low sclerotia population
and could be potential problem.
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1. Soil sampling fields previously
glapted to garlic or onion from
pril to July with new technique.

2. Use garlic "seed" only from 100%
disease free fields. Suspend
contract operations for nematode
"seed" treatment of unknown origin.

3. Nematode treatment. Increase
traditional formaldehyde from

1 to 3%.

4. Fungicide agplication at
planting to all fields for "seed"

production. Requires further
results for wider implementation.

3. Constant roguin? of plants
showina early symptoms. Pulling out
"healthy" plants adjacent to the
diseased spot. Spray bare soil with
10% formaldehyde.

6. Cover soil with clear plastic for
three months to areas of dead plants
larger than 5-10 m diameter. Avoid
passing irrigation water thru
diseased areas.

7. Spray 104 formaldehyde on any
equipment moving from an infected
field. Mandatory if moving to a
different farm.

8. Rotate onion or garlic fields
not less than 4 years. Longer
if possible.
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Al1Tium White Rot in New York State, USA:

The Present Situation

J. W. Lorbeer and T. T. Clarke
Professor, Department of Plant Pathology,
Cornell University, Ithaca, New York and
Orange County Cooperative Extension Agent,

Farm and Home Center, Middletown, New York

Yellow globe onicns are grown annually on approximately 14,000 acres of
organic soil in New York. The onions are mostly direct seeded in the spring
and harvested in late summer and early fall. Approximately half of the
production acreage is in Orange County (Southeastern New York) and the
remainder divided between Central and Western New York. The production region
in Orange County is mostly one large area of contiguous farms. It is the only
region of the state where the white rot disease of onion is known to have
occurred to the present time.

White rot has occurred in Orange County for at least the past 26 years.
The disease has appeared annually on one 10 acre onion field (Kowal) and
except for some slight infestations into adjacent fields (same grower) there
has been no significant spread of the pathogen. The disease has never caused
anything more than very slight thinning of the plant stand. The only other
confirmed outbreak of white rot in Orange County occurred in an onion field
approximately 2 miles from the Kowal field. Since 1981, when the disease was

last seen there, the field has been planted to lettuce, carrots, and parsley.
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At the Kowal field, homegrown early yellow globe seed (18 seeds/ft) is
planted in early April and the white rot symptoms generally occur in early
June when onions have 3-5 leaves. The symptoms that first appear are very
similar to those of onion maggot damage. Without pulling up roots for closer
examination, white rot could easily be mistaken for onion maggot damage. The
disease affects clumps of newly emerging onions that are spaced very close
together. By July, healthy onion plants no Tonger become affected by the
disease,

The organic soil pH in the Kowal field ranges from 5.5-5.9 and 80-1000
Ibs of 10-20-20 fertilizer is applied each spring. Cu was applied every year
for many years until a soil test return indicated the Cu level was very high,
At present, 3 qts of Lorsban/acre are used in the seed furrow for onion maggot
control along with 2.5 qts of Dithane FZ for onion smut control. During 1986,
1 Tb/acre Topsin-M was used in the seed furrow with no apparent control of
white rot.

The field has been kept very clean of weeds with hand labor. Norma]
herbicide applications include 3 qts Randox and 3 qts IPC usually applied
approximately 5/1. One or two sprays of Goal will follow within 2-3 weeks of
the Randox application. 1In past years, 15 1bs of granular Randox was banded
over the onions twice. The rows next to the ditchbanks would receive more
Randox. Since Randox granular supplies have been dwindling, Randox has not
been applied for the last 2 years.

At harvest in late July or early August, infected onions have either
already dried up and blown away, or are blown out the back of the harvester.

The rest are either removed by the brushes or go down the pickle chute.
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As part of the sanitation program, the grower brushes soil from the field
from his equipment and storage boxes. He occassionally hoses them with water.
Stricter sanitation or quarantine measures have not been imposed on this

field.

There is some evidence that the Sclerotium cepivorum in the field may be

parasitized by the fungus Trichoderma.
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THE PHYTOPATHOLOGICAL SITUATION IN ONIONS

IN THE FEDERAL REPUBLIC OF GERMANY

Peter Mattusch, Biologische Bundesanstalt, Institut fiir Pflanzen-
schutz im Gartenbau, Messeweg 11/12, D-3300 Braunschweig, Federal
Republic of Germany

Based on a questionnaire which I have send out to the plant protec-

tion offices in the various onion growing regions I would like to

give you a short spotlight on the present situation in our country.

Acreage and yield =
At the moment we have an onion acreage of approximately 2400 hecta-

res, 58 % summer onions and 42 % autumn sown winter onions.

Compared with the acreage 50 years ago (5000 hectares) this means

a decrease. But the area has been down to 886 hectares in 1978.

Keeping this figure in mind we have to state an enormous rise during —
the last 8 years.

The average onion yield per hectare in 1985 reached 35 tons. This
means a degree of self sufficiency of 17 % in relation to the aver-
age consumption per man and year of 6 kg.

The main onion regions are concentrated in Rheinland-Pfalz, Hessen
and Niedersachsen (see map). Especially in these areas the acreage
increased during the iast years. The diagram and the table show

the detailed figures.

As I did already mention the percentage of the winter onion area
is high. This onion type is mainly grown in Rheinland-Pfalz and
Hessen under a relative dry climate on light soils where farmers

have less problems in harvesting the bulbs.
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Phytopathological situation

All plant protection offices have problems with downy mildew

(Peronospora destructor) in their area. Officially recommended

fungicides aren't available. Ridomil Combi had a recommendation for
a short period (1,25 kg/ha, max. three times) but was cancelled

because of the toxicology of one of its compounds (Folpet).

Another important disease is Botrytis leaf blight caused mainly

by Botrytis squamosa. For the control of this disease farmers

are allowed to use the fungicide Dichlofluanid with the commercial
name Euparen. The dosage rate is 4 kg/hectare in 2000 litres water,

up to four times during the season.

We have a special situation in Sclerotium cepivorum, the white

rot causing fungus. Big problems exist in the Palatia area (Rhein-
land-Pfalz) where we have a long history of onion growing. Summer
and winter onions are grown close together and we find onions more
or less throughout the whole year in the fields.

15 % of the onion area of Palatia are already infested and we feel
that the percentage increases. Our idea is that the transport of the

sclerotia of S. cepivorum by wind could be one of the major ways of

outspread of the disease especially on these light sandy soils and
under a relative dry climate. We have exposed traps to catch wind
blown material from infested plots.

In the other regions S. cepivorum doesn't play an important role

mainly because these areas do grow onions only since a couple of
years and in a wider crop rotation.
Officially recommended chemical control methods aren't available.

The plant protection office at Neustadt/WeinstraBe is running
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experiments with different fungicides (vinchlozoline-Ronilan, ipro-
dione-Rovral, procymidon-Sumisclex, triadimephon-Bayleton, tria-

dimenol-Bayfidan) in winter onions. Here the situation is very compli-
cated because of the long growing period. The first attack by Scle-

rotium cepivorum takes place during the autumn and a second one

happens in April. Therefore we need two application dates or a com-

pound which acts for 9 months. The latter is more or less impossible.

Some of the upper mentioned compounds control white rot but the next
main problem is: how can we get the compound down to that soil layer
where the fungus attacks the onion roots.

In the Palatia area most farmers have an irrigation equipment.
Therefore the plots will get a 20 litres/m2 irrigation after the
fungicide has been sprayed on the soil surface.

At the moment it isn't sure whether we will get an officially recom-

mended fungicide for the control of Sclerotium cepivorum because of

the very expensive registration procedure in our country.

A problem which possibly will destroy all efforts to find a chemical

control measurement is resistance of Sclerotium cepivorum to the

fungicides. The colleagues in Rheinland-Pfalz found a decrease in
the percentage of healthy onions after using some of the test fungi-

cides for 2 or 3 years on the same plot.

Other diseases of importance weren't mentioned in the questionnaires
which I got back from the plant protection service. Nevertheless I
have the impression that we will get more problems with soilborne di-

seases like pink root rot (Phoma terrestris) and Fusarium root rot

which possibly will become as important as Sclerotium cepivorum.
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Kirsti Osara
University of Helsinki
Department of Horticulture, Viikki

00710 HELSINKI Finland

CULTIVATION OF ALLIUM SPECIES AND ONION WHITE ROT IN FINLAND
PRODUCTION OF ALLIUM SPECIES

Onions are grown throughout the country. Most of the crop;
about 60 %, is cultivated in the south, and especially the
southwestern parts (Map 1), where the effective temperature

sum is most suitable for growth of onions.

Every year 550-700 ha are planted to onions. The total product-
ion varies from seven to fourteen mill. kg. The average yield
is 16000 kg/ha. During the period from 1983 to 1985 the grower

was paid an average of 3.12 Fmk/kg for his onions.

Most of the crop is raised from sets, mainly imported from the
Netherlands, though previously we also imported some from Swe-
den and Denmark. Ffom 0.9 to 1.2 mill. kg of sets are imported
every year, and of these 0.6 to 0.7 mill. kg are used for com-
mercial onion cultivation. The farmer paid 9.10 Fmk/kg for

sets in 1986.

About 40 ha of home-produced sets are raised every year. The
average yield of sets is 10000 kg/ha. In 1986 the farmer was
paid 6.80 - 9.00 Fmk/kg for sets. At this time 80 % of sets

were of the variety Stuttgarter Riesen and 13 % of Sturon.
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In the island of Aland and in southwestern Finland, onions can
also be grown from seed. The area under seed-raised onions

varies from 150 to 200 ha a year.

The shallot type of onion is also grown in Finland, mostly in
the northern and eastern parts of the country. Previously,
shallots were grown throughout the country. They were progres-
sively displaced by the seed-raised non-splitting type of

onion during the 1950's and 60's.

Most of the onion harvest is used in a dried form during the

storage period. Part is lifted and used fresh, however.

The annual onion harvest does not always cover the home de-
mand. Whenever production falls short, or when storage losses

are large, we have to import onions during the spring.

The annual cultivation of leeks amounts to 120 -140 ha. Pro-
duction varies from 2.1 to 2.8 mill. kg. The average yield is
about 17000 kg/ha. Qver the period 1983 to 1985 the farmer was
paid 8.23 Fmk/kg for leeks. Most of the crop is grown in south-
western Finland, where the length of the growing season is
longest, - 80 % of leeks are produced there. Leeks are grown

on small areas right‘up into Lapland (Map 2).

Leeks are planted out as seedlings raised under glass and set
out mechanically in the field. In Aland leeks can be left to
overwinter where they have grown, to be harvested during the

spring of the following year.
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There is interest in Finland in garlic cultivation. At
present, commercial cultivation is not carried out to any
extent. Some growers are also interested in producing seed-

raised spring onions.

Chives is mainly grown under glass in Finland. In addition,

there is some greenhouse production of early onions and leeks.

WHITE ROT OF ONION

The occurrence of onion white rot was irst confirmed in 1968,
when it was found in southern Finland. By 1973 the disease was
recorded in the province of Pohjanmaa and by 1974 in the
province of Satakunta. When information came in of several
infected onion fields in Aland during 1975, we started a study
on the distribution and control of the disease in Finland. I

shall present a summary of this work in the following.

The distribution of onion white rot and severity of the disease

On the basis of samples sent in we have found that onion white

rot has spread throughout the main area of onion cultivation.
By the end of 1985 there were 42 communes with 81 infected
farms (Map 3). For the most part the infection was found on

onions. On four farms garlic was infected, on one farm leeks.

The wide and rapid spread of the disease was a result of the

fact that the inspection of imported sets was not sufficiently

53




54

authoritjes wider

Or at least



restrict the importation and further spread of onion white rot

in Finland.

Today, all sets intended for importation, as well as those

raised in Finland, are inspected by the Plant Quarantine Servi-
ce and the State Seed Testing Station of the National Board of
Agriculture. The inspection is carried out by local authorities

in various parts of the country.

Any consignment of sets found to be infected by the disease is
returned to the exporting country. Over the period from 1978
to 1986, the quantity of sets rejected has amounted annually
to anything from zero to 5.5 % of sets imported. On the basis
of field inspection on domestic fields of sets, from zero to
11.4 % of the inspected acreage was condemned over the same
period. Fields on which the disease is found can no longer be

used for set production.

The authorities have recourse to control measures on white rot
infected farms. What happens in practice is that the official
and the farmers sit down together and work out a cropping
schedule or plan for the farm. The plan aims to cut down the
amount of onion cultivation on the farm, and to ensure that
onions are grown on ény field no more frequently than every
fourth year. At present, 27 farms are included in this pro-

gramme.
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Chemical control

White rot is controlled in onions by means of a vinclozolin
preparation. The sets are dipped in a solution containing

0.1 % of the active ingredient for 15 minutes. After drying,
usually the day after the treatment, the sets are planted.
Vinclozolin can be used only on onions to be harvested in the

autumn and stored dry for winter use.

The use of vinclozolin results in a reduction in the degree of
infection by the disease. According to farmers, even with such
application yield losses may still vary from 200 to 5000
kg/ha. The farmers claim that the efficacy of vinclozolin has

not fallen off with time.

Other chemicals and modes of application have been tested, but
none has been approved for general use. The Agricultural Re-
search Centre has published the results of these studies ih
compilations of trial data of the Institute of Plant Pathology
for 1976 to 1977, qnd in information bulletins of the Pesti-
cide Regulation Unit for 1978 to 1980. Most of these publi-

cations are in Finnish.

Biological control

We have made some preliminary trials with Trichoderma spp. The

isolates we have tested, both in petri-dishes and in pot ex-
periments, have shown inhibitory effects upon the growth of

the pathogen. At the moment, a study is in progress
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to test the effect of Streptomyces spp. upon Sclerotium

cepivorum. This study is being carried out by Mrs. Marja-Leena
Lahdenperd of the Kemira Research Centre, Espoo, near Helsin-
ki. I hope she will have the opportunity of presenting her

results during the next meeting of the working group.

SUMMARY

Onion production is of considerable economic significance in

Finland. The domestic harvest is sufficient to cater for most

of the demand.

About ten years ago, onion white rot appeared to threaten
seriously the cultivation of onions and related crops. Present
day measures imposed by the authorities concerned now
effectively prevent further incursions of the pathogen to

Finland, and also halt the spread within our country.

Advisory work has kept farmers informed about the dangerous
nature of the disease, and about the control measures

possible. The farmers are striving to improve the situation.
Chemical control is restricted to the use of a single fungi-
cide and a single method of application, a situation which

does not satisfy the farmers.

The only research carried out on onion white rot is within the

field of biological control.
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Allium white rot at Woodfield Farm, Birlingham, Worcestershire, UK

G.W. REVILL

G.W. Revill & Son, Woodfield Farm, Birlingham, Worcestershire, UK WRI0O 3AG

Onions and leeks have been grown on Woodfield Farm since 1940 when the MAFF
forced growers to plough ground and grow onions for the 'health of the
Nation'. White rot was first noticed during the late 1940s but as the area of
onions grown was only 1.6 ha (4 acres) and was confined to harvesting in the
spring (hence spring onions) rotation was not a problem and therefore the
disease was not serious.

During the late 1950s and early 1960s, onion seed was coated with calomel
dust, using alcohol resin as a sticker, and dried on sacking in warm
conditions. This treatment gave adequate disease control for the increasing
yet still relatively small area grown.

After 1970, the area of salad onions increased dramatically especially the
summer—grown crop and salad onions were then produced all the year round;
because of limited opportunities for rotation at Woodfield Farm, a large
proportion of the area was grown on another farm owned by the same company.

During the 1970s we started using thiophanate-methyl (Mildothane) for white
rot control and this proved to give superior results compared with calomel.
Then followed the introduction of iprodione (Rovral) seed and stem base
treatments based on research by the NVRS. By 1977, all our onion seed was
dressed with iprodione and all our onions drenched with the same chemical
using spray booms designed specially for the purpose. We found we could
reduce the chemical rate to half that suggested by the NVRS and this we proved
on our own trial site.

At Woodfield Farm we have started an experimental area. The trial area is 0.4
ha and is surrounded by trees and in the past have had total loss of crop with
white rot. In 1978, we decided to grow successive onion crops (continuous
cropping) to determine the effect the control measures with iprodione and to
determine the the minimum rates of chemicals needed to give a
commercially—-acceptable standard of disease control.

By 1982, we had changed to vinclozolin (Ronilan) for both seed and stem base
treatment and so effective was control of white rot, that we categorically
announced that we had complete control of white rot. Thus on our trial site,
untreated areas were devastated whereas treated areas were white rot free. By
the end of 1984, we contacted Dr Entwistle, NVRS to tell him we had lost
control with both the lower and higher rates of vinclozolin. Dr Entwistle
supported this with evidence that neither iprodione nor vinclozolin was giving
control on the quarantine field at NVRS. The loss of control on the trial
site at Woodfield Farm was followed by a similar loss of control on commercial
fields.

This loss of control was a shock and a step back, and the long-term
implications of no control commercially began to loom as a formidable problem.
In hindsight, we feel that this loss of white rot control by vinclozolin was
similar to a loss of control by thiophanate-methyl.
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Our present area of bulb and salad onions and leeks was now in excess of 80 ha
and onions were grown every other year on the better soils. We are now
reducing the problem of white rot by giving a wider rotation following the
purchase and rental of white rot-free land. The intention is to give white
rot affected soils a longer rotation and thus give the present chemicals the
opportunity to give satisfactory control. It is too early to say if this
strategy will succeed but we have had no problem of white rot this year; I am
reminded, however, that white rot can cause devastating losses in September
and October when conditions seem to favour the disease.

I believe our trial site gives us invaluable information and I would like to
highlight what in my opinion is needed in future research basing my thoughts
on this site. This is the eighth year of continuous onion cropping with ten
crops at various times of the year and has a high incidence of white rot.
Last year, at a meeting at NVRS, I described the results of some trials done
with the collaboration of the ADAS (Appendix 1).

In 1986, the trial was repeated with the difference that the other half of the
site was irrigated. Farmyard manure was added after ploughing and the
N-dressed and non-dressed beds were repeated in approximately the same
position (approximately because it is difficult to be precise after ploughing
the ground). Very little white rot is showing in any plot. Why is there a
marked change since 1985? What can we learn?

A few years ago, brassica clubroot was a serious problem on many of our
fields. ADAS were then advising a minimum of 10 years' rotation and dipping
the plants in fungicide. Soil treatment with the field application with soil
partial sterilants to control clubroot, is uneconomic except in a limited
number of situations. The long-term reduction of brassicas on our farms
looked necessary until we found out how we could contain the disease very
effectively as other growers have done by natural control and now grow
continuous brassicas without any problem on these heavily-infested fields.

With white rot, I feel that our future limited resources should not be used to
fund research on the use of soil partial sterilants, or even resistance in
cultivars but should be into finding out what we may be overlooking because it
is obvious and simple. I consider that onions under stress become more
vulnerable to white rot; by avoiding plant stress we can limit the incidence
of white rot. Our own trial results I believe confirm this. Commercially we
are now putting this into practice by giving more attention to detail, so
where possible, we are improving our planting conditions, keeping the soil
moist and not letting it get excessively dry. Even when a field is devastated
by white rot, there are a few onions that remain healthy. Why do they
survive? If we can find out the answer to this question, I feel we may well
solve the problem of white rot.

I just wonder if perhaps out in the commercial or amateur world, there is

someone who is smiling at our problems, and who already has the answer very
simply and effectively. :
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Appendix 1.
SALAD ONION WHITE ROT TRIAL, Woodfield Farm, Birlingham, Worcgstershire; UK

On 31/10/85 Plant Pathology staff from ADAS Evesham visited the site to collect
samples for assessment back in the laboratory.

Our aim was to sample from certain Irrigated/Non-Irrigated plots and at the

same time compare this with the presence/absence of the fungicide programme.
With this in mind we collected hundered plant samples, randomly selected, from
each ‘'of the plots in beds, 2; 5; 6 and 9 (16 plots assessed in total).

Bed 2 Irrigated Fungicide
Bed 5 Irrigated No Fungicide
Bed 6 Non-Irrigated Fungicide
Bed 9 Non-Irrigated No Fungicide

The results of our individual plot assessments are shown on the enclosed plan.
Assessments were based on the presence of obvious white rot with no attempt being
made to incubate up any plants that looked "dubious'.
From the 16 plots assessed it was possible to gain some idea of the influence of
the individual treatments of Lime; FYM; Irrigation and Fungicide on the
incidence of white rot (Table 2). In each case 8 plots received .he treatment

whilst 8 did not, though obviously theywere not the same combination of plots
each time (see Table 1).

Table 1 - Plot Combinations Used to Complete Table 2
Treatment
+ -
Lime 25 12, 5, 15 22, 32; 25, 35
6, 16, 9, 19 26, 36, 29, 39
FYM 2y 5y &, 9 A 12, 15; 16, 19
32, 35, 36, 39 22, 25, 26, 29
Irrigation 2; 5, 12, 15 6, 16, 26, 36
22, 25, 32, 35 9, 19, 29, 39
Fungicide 2, 12, 22, .32 55. 15, 25, 35
6, 16, 26, 36 9, 19, 29, 39

It was not possible to assess the role of Top Dressing alone because of the
initial 16 plots chosen.
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Table 2 - Summary of Results

Treatment Mean % White Rot % Reduction
Lime 1'64.-6 26?1 36.4
FYM 11.1 36.1 69.3
Irrigation 15.4 27.3 43.6
Fungicide . 17.6 25.1 29.9

These results are open to some critism as they reflect the findings from
only 16 plots, hopefully they may serve as a useful guide. '
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NEDOULIN + TESSITHA ION

NADOULIN + TESSHYA

NADOY.LIN ON QISSIIA LON

NIDOYLIN ON QISSHHA

NADOHLIN + TISSHHT LON

NEIDOUIIN + TESSaHT

NIDOULIN ON TISSHUA BQZ

NIDOYLIN ON QESSIHA

NADOULIN + TISSHIA LON

NIDOHLIN + qISSTUA

oL

AVATVOY
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Allium crops and Allium white rot in Czechoslovakia

J. ROD

Research Institute of Vegetable Growing and Breeding, Olomouc, Czechoslovakia

Allium cepa

Onions are the second most produced vegetable in Czechoslovakia (cabbage is
the first) accounting for an area of 9500-10,000 ha per annum. The annual
onion per capita onion consumption is 9 kg. About 80% of onion crops are
grown from direct-drilled seed and the remainder from onion sets. A major
part of the onion production is intended for dry bulb harvest and a limited
amount only is grown as salad onions. Bulb crops are mostly grown from spring
drillings, a few crops are grown from seed drilled in mid-August.

The cultivar Vsetana released in 1946 is the most widely grown cultivar, being
suitable for crops grown by both direct drillings and from sets. In the near
future, cv. Vsetana is expected to account for half the area reserved for
onion production. Other cultivars are cvs Alice, Zlatava, Hanka and a new
hybrid Forta F.. All these cultivars can be stored long-term. They have a
slightly pungent flavour, and their dry scales are noted for several shades of
yellow. Cv. Karmen has a sweeter flavour so it is consumed raw; the dry scale
colour is dark purple and the inner scales’are pinkish with red skin. Cvs
Hiberna and Augusta are used for August sowings and are grown mainly as salad
onions.

Allium sativum

Garlic is popular in Czechoslovakia and the annual consumption averages 0.5 kg
per inhabitant. It is grown on an area of about 1800 ha. Even though garlic
is mostly produced on a small scale, some experience has been obtained with
large—-scale production. Thus on two cooperative farms the garlic is grown on
areas larger than 100 ha.

The garlic is produced from autumn or spring plantings. Autumn planting
guarantees a higher yield, but storage life is limited. Spring plantings give
lower yields but storage life is extended. For autumn planting, cvs Zahorsky,
Alan, Moravan (all so-called broadleaved non-bolting forms) are used as well
as cvs Bzenecky palicak, Ropal and Znojemsky giving rise to bulbils. For
spring planting cvs Japo and Prim are used (narrow leaved non-bolting forms).

Other Allium species

Amongst others leek (A. ampeloprasum), shallot (A. ascalonicum), chive (A.
schoenoprasum) and A. fistulosum (a very small amount) are grown on a very
limited area (mostly in home-gardens).

Diseases in Allium spp.

In Czechoslovakia, downy mildew (Peronospora destructor) and neck rot
(Botrytis allii) are the most important diseases of onion. Nevertheless,
Fusarium oxysporum, F. solani and Penicillium spp. bring about some losses.
White rot (Sclerotium cepivorum) is nearly unknown in onion. It appears very
sporadically with small-scale growers when growing onion after garlic. During
its period of growth (and when stored, too) garlic is infested by a number of
fungal pathogens. The most frequent pathogens are as follows: Fusarium
solani, F. oxysporum, Botrytis spp. (mainly B. byssoidea), Penicillium spp.
(mainly P. cyclopium) and Helminthosporium allii.
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White rot, however, is the most serious disease of garlic causing losses both
to small-scale growers and to specialised cooperative farms. Protection
against all the garlic pathogens mentioned above is carried out dipping cloves
into a suspension containing benomyl, benomyl + thiram or iprodione before
planting. The protective treatment (especially with iprodione) is effective
against all the pathogens mentioned but when an infestation of soil with white
rot sclerotia has occurred this treatment protects plants for a short time
only. Garlic is not treated during its period of growth in the field.
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Edward W. Ryan,

The Agriculture Institute,
Kinsealy Research Centre,
Malahide Road,
Dublin 17,

Allium Crops Grown

In Ireland, the area of onions has declined from 600 ha in 1977 to
240 ha in 1985. The 1985 break-down of Allium crops was: bulb onions 185
ha worth about IR£900,000, salad onions 55 ha - IR£400,000 and leeks 25 ha
IR£230,000. Bulb onions consisted of Autumn-sown 25 ha, spring=-sown 60,

transplants 65 and sets 35.

The decline, mainly in bulb onions can be attributed to poor prices,
a number of bad summers causing poor bulbing and Tow quality thick=-necked
bulbs, and the incidence of Cladosporium leaf spot from 1978 onwards.

White rot is not regarded as a significant factor in the decline.

The adoption of transplanting in the past 2 or 3 years is an attempt
to 1increase yields, to ensure satisfactory bulbing even in a bad summer,

and to obtain earliness and better harvesting conditions.

66




Incidence of White Rot

White rot is not widespread in onion crops in Ireland, though crops
in many areas may have patches of disease. It is found commonly in private

gardens and is also prevalent in a few traditional growing areas.

An example of such areas is Castlegregory on the Dingle Peninsula 1in
county Kerry. There, onion growing was introduced in 1932 to replace
potatoes affected by potato root eelworm. In 1955, a Co-operative Society
was formed to organise growers and market the produce. The general pattern
has been that up to 200 growers produced 100 to 150 ha of bulb onions of
which 30 - 50% were sets. There has been 1ittle or no rotation. The onion

area has now declined to 30 ha.

We know that white rot was prevalent in the area prior to 1955. From
1955 onwards, seed was pelleted with Calomel at the Co-op for any field in
which white rot had been noted. In any year, 10-20% of the seed was
treated and usually at the full rate of 1.0 Kg/kg seed. It appears that
the degree of infestation did not increase significantly over the years.
Perhaps a high water table in winter has had some influence. During the
Calomel era, sets were not treated but were planted, where possible, 1in

cleaner fields.
In recent years, seed is treated with iprodione at 125 g a.i. / kg

seed. Sets are dipped in a suspension of iprodione at 2.5 g a.i./1 water.

It appears that satisfactory control continues to be obtained.
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Significant white rot also occurs in county Dublin where 60% of salad
onfon production and 75% of leek production is located. Practically all
producers of salad onions now buy iprodione - treated seed. If white rot
1s noted in a crop of salad onions or leeks, a basal spray of iprodione is
applied. In general, .the growers consider that they are obtaining
satisfactory control of white rot though some feel that the disease has

become worse in the past iwo or three years.

Research

Soil infestation first occurred at Kinsealy Research Centre in the mid
sixties, and a naturally infested area supplemented with added inoculation
was used for trials 1in 1971 and 1972. The efficacy of Calomel seed
treatment (0.5 or 1.0 kg/kg seed) was confirmed. Benomyl was also found to
be effective to some extent but was phytotoxic at rates above 31 g a.i./kg
(1). However, benomyl applied as a dust to sets gave good control of white
rot with no evidence of phytotoxicity at rates of 1 or 2 g a.i./kg sets
(2). In 1972, the distribution of infected plants relative to various
placements of {inoculum agreed with the laboratory findings of Scott (3)
that the mycelium of S. cepivorum grows through the soil only to a very

limited or negligible extent (4).

With the arrival of iprodione on the white rot scene (5) a second
series of trials were carried out on another infested area at the Research
Centre from 1978 to 1982. 1In 1978, iprodione applied to salad onions at 63
g a.i./kg seed reduced white rot at harvest from 60% to 3%. In bulb

onfons, a rate of 250 g a.i./ kg was necessary for significant
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control reducing disease from 57% to 19%. It was found that rates of 125 g
a.i./kg or higher applied with methyl cellulose caused difficulties in
mechanical sowing. Iprodione applied as a row drench (basal spray) at 10 g
a.i1./100 m row reduced disease at harvest in salad onions from 49% to 1%
and 1in bulb onions from.78% to 9% (6). Similar results were obtained with

seed treatments and basal sprays in 1979.

In 1980, iprodione and vinclozolin were equally effective as basal
sprays. Each chemical applied at 15 g a.i./100 in row reduced white rot at
harvest from 15 +to 2% (7). For control of white rot in transplants,
iprodione was incorporated in peat before blocking or applied as a drench
to blocks just before transplanting. Drenching was the more effective and
at 5 g a.i./ m2 of blocks before planting in April gave good control until

late June. By late July, disease was prevalent and severe in all plots

(8).

Similar results were obtained in 1981 and in addition, seed treatments
of salad onions with iprodione, vinclozolin and meclozolin each at two
rates were compared with standard Calomel treatments. Al1 treatments gave
significant control but only meclozolin at 125 g a.i./ kg. seed was

significantly better than Calomel at 500 g/kg (9).

In 1982 combinations of treatments were tested to prolong the period
of control in transplants. Peat blocks were drenched with iprodione at 5 g
asls / m2 before transplanting and this was followed by basal sprays in the
field. It was found that a basal spray of iprodione (7.5 g a.i. or greater
/ 100 row) applied about one month after transplanting was the most

effective follow-up treatment and gave good control to the end of August

(10).
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Although onion production has declined in Ireland in recent years,
there is now renewed interest by growers particularly 1in relation to
transplanting. Reliable and econamic control of white rot will be an
important factor in the future deve]opment of onion growing. In relation
to white rot, my own interest and activity at present can perhaps be more
accurately described as advisory/extension than research. Further

developments in white rot control are eagerly awaited.
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CANADIAN ONION PRODUCTION AND THE STATUS OF ALLIUM WHITE

ROT INFESTATION.

In Canada, the main type of domestically grown dry onion is
the yellow cooking onion, which is grown from seed and is
suitable for long term storage. A small percentage of the
crop is produced from sets for the early market. Other
types grown in Canada, but only in a minor extent include

"silverskins" and "Sweet Spanish" onions.

Dry onions are a major vegetable crop in Canada ranking
10th in economic importance, and in 1984 had a farm value
of §13.2 million. ‘Annual per capita consumption is

increasing and was approximately 6.5 kg in 1984.

Production is concentrated in relatively small areas in 5
provinces. Ontario leads in onion production, followed by
Quebec, British Columbia, Manitoba, and Alberta. (Table I).
The majority of the 130,000 tonnes produced in Canada is
grown on organic soils. These soils vary in depth from 0.3

m to 2 m and have a very high water holding capacity.

Crop rotation is practiced in some areas where onions are
alternated with carrots, lettuce, and celery. Monoculture
of onion, in organic soils, is possible without serious

problems of disease or nematodes, except where white rot is
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found. Onions are seeded in the spring (April-May) and

harvested in August-September.

Table I
'000
Onion Production - Canada (tonnes).

1982 1983 1984 1985

Quebec 36.3 29.5 36.3 35.8"
Ontario 74 .4 74.5 85.7 85.1
Manitoba 4.4 3.0 3.2 3.6
Alberta 2.3 2.6 2.0 2.1
B.C. 5.9 5.4 6.2 5.0
Total 123.3 115.0 133.4 131.6
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The main insect problems are onion maggot and thrips. The
main disease problems are smut, Botrytis leaf spot, and
downy mildew. Only in recent years has white rot been a
problem in some areas.

Granular insecticides are used to control onion maggot.
Smut is controlled with seed treatment. Foliar sprays are
applied to control the adult onion maggot fly and to keep

disease under control.

As soon as the necks soften and the tops have fallen, the
crop is lifted with a mechanical digger, which pulls the
onions and deposits them in windrows. After a period of
10-15 days drying in the field, the onions are then picked
up by a mechanical harvester which removes the tops from
the bulbs and deposits the bulbs into large 500 kg bins or
bulk wagons. The bins are usually stacked up two or three
high in the field for further drying and curing. Some
growers have special in-door drying facilities to dry and
cure the onion immediately after harvesting either in bins

or in bulk piles.

The majority of the onions are very hard, tough skinned

hybrids which are caéable of long term storage.

The marketing season starts in July with a small production

of sets, followed by the main crops in August and

73




losses up to 30-40% of a crop in a particular field in a
particular year, but there has never been an overall crép
loss in any one year greater than 1%, since the disease was
first recognized'in 1970 in that region. According to a
report by Mr. Wayne odermatt, Fresh Vegetable Specialist,
Ministry of Agriculture and Food, Cloverdale, British
Columbia, growers who have had serious problems in a
particular field usually avoid replanting to onions and
switch to other crop. According to Mr. D.J. Ormrod, Plant
Pathologist in Cloverdale, British Columbia, white rot is
more damaging in mineral soils (sandy loams) than in
organic soils, as the same level of inoculum appears to
cause greater losses in the mineral soils. This is
believed to be due to the greater range of natural control

processes at work in organic soils.

A survey conducted in the Cloverdale area in 1985 shows
only 5 out of 10 surveyed plantings affected by white rot,
although all commercial onion farms in that area afe known
to be infested with. the disease. This failure for the
infection is thought to be attributed to dry weather during
1985. Wwhile infection did extend to 5% of one planting

only 0.2% of the total hectarage was infected.
Ontario

There are 5 regions in Ontario where onions are produced.

The Bradford and District Marshes, located about 50 km from
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Toronto is the major production area. The so0il is
organic, similar to the British Columbia soil. In this
area, white rot was first noticed in 1976. Since that time
the disease has spread to several fields, some adjacent to
the original infested area, as well as to fields that are
5-10 km away. The disease has caused crop losses as high
as 40% in one field, but overall crop losses are estimated
at no greater than 1%. Growers deliver their onions in
bins to central packing stations. These bins are used by
the packers to collect culls and soil, thus contaminating
the bins and no doubt white rot sglerotia were spread to
many farms in this manner. Some growers have discontinued
growing onions in infested fields and switched to growing
carrots. If the disease is still confined to small patches
in the field, the grower continues for a few years until
the cost of grading and the reduction in yield makes onion
production uneconomical. Growers are faced with a serious
threat to the industry unless a control for the disease can

be found.

High priority has been given to white rot research in
Ontario. Several projects are under way, partly conducted
by the industry (BASF Canada Inc.) and partly by the
Department of Envirénmental Biblogy, University of Guelph.
These projects include biological control by means of
flooding and chemical control with iprodione, dichloran and

vinclozolin.
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Dicloran (Botran) is the only fungicide registered in
Canada for the control of white rot. It has not been used
by growers due to the method and time of application of
this material. The manufacturer recommends that the
fungicide be applied one to two weeks before seeding as a
coarse spray to the surface of the soil. Growers are
reluctant to delay seeding onions in the spring as it will
delay harvesting and reduce yields. In experiments,
dicloran has not given satisfactory control of the disease.
Cultivars resistant to the disease are not available
although two hybrids developed in Japan: Eskimo and

Norstar may have some tolerance.

Quebec

White rot has not been reported in this province until
1985. The disease is confined to one grower's field
located near St. Remi, an organic soil region south of
Montreal. There has been no suggestion to-date on how the

disease got there and where it could have come from.

Summarx

Canadian onion production is 1largely confined to three
provinces, Ontario (65%), Quebec (27%), and British

Columbia (4%).

White rot is considered a potentially serious problem in
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the Cloverdale area of British Columbia and the Bradford
area of Ontario. At the present time there are vno
cultivars resistant to white rot. The only fungicide
registered in Canada is dicloran (Botran) but it has_ not
given satisfactory control throughout the whole growing

season.
Biological control by means of flooding is presently being

investigated in Ontario. Cultivar resistance is being

studied in British Columbia.

Matthew Valk, P.Ag., Senior Muck Crops Specialist

Augqust, 1986.
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Differences in the incidence of Allium white rot in direct-drilled and
module-grown bulb onions

A.R. ENTWISTLE

Institute of Horticultural Research, Wellesbourne, Warwick CV35 9EF, UK

INTRODUCTION

During investigations into the factors responsible for the patchy occurrence
of white rot (Sclerotium cepivorum Berk.) in commercial onions, the incidence
of Allium white rot (AWR) was apparently high in module-grown plants compared
with plants which had been grown from seed sown directly in the field (termed
direct-drilled). Therefore, the incidence of AWR was assessed systematically
in the two types of crop and samples of soil examined for the presence of
sclerotia.

The following year module-grown and direct-drilled onions were planted at
Wellesbourne in an attempt to locate a suspected source of AWR.

MATERIALS AND METHODS

Commercial onions. Bulbs had been planted in spring 1985 and occupied c. 4
ha, one third (35 beds) of which had been grown from modules and the remainder
were direct-drilled. Beds were c. 250 m in length and comprised four rows
spaced 0.3 m apart. The five beds either side of the junction between the two
types of crop were sampled on 13 August 1985 at eight postions along the
direction of planting. The presence of AWR was recorded in samples comprising
either five onions (direct-drilled) or three modules (c. 15 onions) from each
row. Distances between sampling position varied between 15-40 m and included
a total of 150 m length of bed.

Samples of soil were collected from one bed each of direct-drilled and
module-grown plants. The sampling positions were c. 1 m from the onions
assessed for AWR. Two additional samples in each bed were included, extending
the length of bed sampled to 230 m. The beds that were selected were each
once removed from the junction between the two types of plant. This procedure
was adopted to reduce the possibility of sampling soil and sclerotia which may
have spread between the two areas. The samples comprised three subsamples of
soil 10 cm diam. x 10 cm depth, collected midway between the four rows of
plants. The whole of each composite sample (c. 450 g soil) was wet-sieved and
sclerotia tested for viability (Entwistle, 1984). After the soil had been
sampled the incidence of AWR was assessed on onions adjacent to the soil
samples.

Location of AWR suspected at Wellesbourne. In an experiment with spring-sown
bulb onions in 1985, four out of several thousand developed AWR in store.
There had been no evidence of AWR during the season or at harvest.

Spring-sown bulb onions had also been grown on the same site in 1977 and 1981,
also without evidence of AWR. Thus, the source of AWR in the stored onions
was not known but there remained the possiblility that it had originated in
the experimental field. Module-grown plants, with their apparently higher
susceptibility to AWR, were grown as a method for detecting AWR in the
experimental field.

Hassy modules (308 modules/tray) were sown with 6 seeds per module on 20 March
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and transplanted on 1 May 1986. For comparison, seed was also sown directly
into the field (c. 3.5kg seed/ha) at the same target density as the
module-grown plants. Seed and modules were planted on the same date in beds
20 m in length and 1.52 m in width. Each bed contained four rows spaced 0.3 m
apart; modules were spaced 0.3 m apart within the row. There was a total of
seven beds of onions; module-grown and direct-sown plants occurred in
alternate rows.

Plants were inspected at c. 2 week inteﬁéls for the presence of foliar wilting
and yellowing and the presence of mycelium and sclerotia. Modules with
infected plants were removed on 6 August together with samples of soil (termed
A) 10 x 10 x 3 cm deep around the base of the onions; the trowels were washed
free of soil and a second sample of soil,(termed B) 10 x 10 x 10 cm, was
collected from below the module. The whole of the B samples (c. 1-1.5kg soil)
was wet sieved and sclerotia tested for viability. Sclerotia from five of the
A samples were cultured to check the identity of the pathogen.

RESULTS

Commercial onions. Mean AWR incidence was 2-107% in beds of drilled onions
compared with 55-71% in beds of module-grown plants (Table 1). Three of the
samples of direct-drilled onions were healthy whereas module-grown plants in
similar areas of the bed immediately adjacent had »75% infection.

A total of sixteen sclerotia were recovered from the 20 samples (c. 9 kg) of
soil. Fourteen of the sclerotia were viable but none yielded S. cepivorum.
Wellesbourne. Foliar symptoms were first observed on 7 July but were present
only in the module-grown plants. Mycelium and sclerotia were observed 10 days
later. By 6 August, fifteen out of the total of 924 modules were affected by
AWR as evident by the presence of sclerotia (Fig. 1). Modules containing
AWR-infected plants occurred apparently randomly throughout the experimental
area. In the direct-drilled onions, AWR was first recorded on 21 August and
was restricted to a single 10-cm length of row.

The identity of S. cepivorum was confirmed by culturing sclerotia from the A
soil samples, the numbers of sclerotia were too high to count (>1000
sclerotia/kg soil). Sclerotia were recovered from all samples of soil below
infected modules (B samples) and populations ranged from 11-41 viable
sclerotia per kg soil.

DISCUSSION

In the commercial onion crop, AWR incidence was consistently higher in
module—-grown plants compared with direct-drilled plants. Factors which may be
responsible for the increased infection are a) the early presence of roots as
a source of root exudate stimulatory to the pathogen (Coley-Smith, 1960) or a
concentrated source of susceptible host tissue, b) increased susceptibility of
host tissue resulting from a stress caused by growing plants in modules or
from damage at transplanting, c¢) increased maturity of the module-grown

plants, d) increased mycelial spread between plants, e) increased
susceptibility early in the season when conditions are more favourable for AWR.

Module-grown plants were used successfully for the detection of AWR at
Wellesbourne, whereas direct—-drilled onions were not. Conditions were rather
unfavourable for AWR in June-July otherwise more infection might possibly have
been detected. There is the possibility that a similar technique might prove
of value in commerce, eg. if module-grown plants were intercropped the year
previous to the onion crop, thus giving advanced warning of the presence of
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location of AWR.

Conversely, growers should be wary of using modules where AWR is suspected, at
least until the causes for the increased infection are known. It is possible
also that onion sets might also prove more susceptible to white rot because of
a similar rapid growth of roots.

The absence of viable S. cepivorum sclerotia in soil from the commercial
onions crop was unexpected, particularly because of the high incidence of AWR.
In other parts of the same field, AWR occurred in module-grown plants both
where soil sclerotial populations were high and where they were low.

Possibly, the module-grown plants were susceptible to infection at soil
sclerotial populations that were too low to measure and further increases in
sclerotial numbers had little additional effect on AWR.

There have been no reports on the numbers of sclerotia present in fields with
module-grown plants. In garlic, a crop grown from cloves which, like
module-grown onions or onion sets, rapidly produce roots, numbers ranged from
0-1000 sclerotia/kg soil (Crowe et al., 1980) to 0-16,500 sclerotia/kg soil
(Amein et al., 1982). Possibly conditions were more favourable to AWR in
California than in Egypt, thus fewer sclerotia were needed for infection.

The expectation at Wellesbourne was that any AWR, thus sclerotia in soil,
would have been localised. Possibly a source of infection, had once localised
then dispersed by cultivation. One source of the sclerotia might have been
the white rot quarantine site. It seems improbable, however, that large
numbers of sclerotia could have been transported over a distance of c. 1000 m
in conditions of strict quarantine. Another possibility is that the sclerotia
may have been present for a number of years and that infection has not been
noticed because of naturally occurring biological control. Thus Utkhede &
Rahe (1978) detected sclerotia in thirteen fields but only one had evidence of
infection.
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Table 1. Comparison of Allium white rot (AWR) in direct drilled and
module planted onions, Fenhouses, 1985

Distance
from baseline % white rot
(m)
150 0 0 0 0 10 60 50 0 0 0
102 0 5 0 0 0 75 75 100 100 75
96 0 0 0 0 0 100 100 100 100 50
89 5 0 0 0 0 75 75 90 75 25
42 5 5 0 5 0 0 0 25 65 50
30 55 40 30 20 5 65 50 25 55 100
18 10 0 0 0 5 50 45 100 100 50
6 0 30 0 5 5 60 60 85 75 90
Mean 9 10 4 4 3 61 57 66 71 95
Bed no. 40 39 38 37 36 35 34 33 32 31
Direct drilled Module planted
onions onions




Use of aerial photography for the detection of Allium white rot

A.R. ENTWISTLE and R. BLAKEMAN#*

Institute of Horticultural Research, Wellesbourne, Warwick CV35 9EF, UK
*ADAS Aerial Photography Unit, MAFF, Brooklands Avenue, Cambridge CB2 2DR, UK

INTRODUCTION

Commercial onion crops in Cambridgeshire and Lincolnshire are increasingly
affected by Allium white rot (Sclerotium cepivorum Berk.) (Entwistle, 1985).
There is a need for accurate data on the location, incidence and spread of the
disease as an aid to the understanding of the disease, thus allocation of
research priorities, and to farm management.

One method of obtaining such information is to map the presence of the disease
by ground survey (Entwistle & Coleman, 1986). The permanent record can then
be compared with onion crops in future years. Limitations of available
manpower, however, restrict the number of fields that can be surveyed. Aerial
photography is another method for surveying plant diseases (Entwistle &
Stone, 1986; Toler et al., 1981).

The infection of Allium roots by S. cepivorum impairs root function thus
restricting water uptake. The resultant stress is seen first by changes in
green colour and foliar wilting, later by yellowing and plant death. These
changes are not restricted to white rot, however, and poor soil structure,
nutrient deficiency and drought also cause yellowing.

Leaf stress and the increased exposure of soil following plant death are
accompanied by changes in spectral reflectance, which can be recorded
photographically (Jackson, 1964). Therefore aerial photography has the
potential for obtaining records rapidly and economically (Wildman et al.,
1976).

This is an account of investigations in Lincolnshire in 1984-86 in which onion
crops were ground-surveyed for the presence of white rot and the record
compared with aerial photographs.

METHODS

Ground survey. Three experimental and one commercial crops were investigated
(Table 1). Onions were grown in beds, ce 1.5 m width and comprising four rows
spaced 0.3 m apart. Plants were inspected at regular intervals along the beds
and the presence of stem base symptoms recorded on 10-20 onions from each of
either two or four rows.

Aerial photography. Seven sites were photographed in 1984 using panchromatic
film to record crop tonal and cover characteristics, and colour infrared film
to record crop vigour. In 1985, five commercial crops of winter—-sown onions
were photographed with panchromatic and colour infrared film. Black and white
infrared and true colour film were also used. Photographs were taken at a
height of c. 500 m and an airspeed of c. 175 km/hour.

RESULTS
Site 1. White rot was present in autumn 1985 as a foliar wilting confirmed
by the presence of sclerotia. Some wilted plants subsequently died, others



recovered. No fresh symptoms were seen until the following spring. By July,
severe outbreaks of disease were present in patches, mainly at one end of the
field.

Aerial photography with panchromatic and colour infrared film failed to detect
seedling infection in autumn, probably because of the small size of the plants
in comparison with the large area of soil exposed. Differences in growth were
readily detected by both types of film and corresponded to the plot boundaries
of treatments in which Basamid was tested for its effect on white rot. These
differences were not, however, detectable at ground level. Later in summer,
differences in the appearance of the onions were again detected
photographically, but it was not possible, with accuracy, to relate these
differences to symptoms of white rot at ground level. Lack of correlation was
attributed to the presence of mayweed (Matricaria), foliar Botrytis and foliar
senescence.

Site 2. White rot was present in late July but was evident mainly after
digging and not by foliar symptoms. No consistent differences in crop growth
were detected at ground level nor were any detected photographically. Lack of
foliar symptoms was attributed to the combined effect of large plant size and
an abundance of soil moisture reducing stress and the presence of foliar

Botrytis.

Site 3, 1985. Part of the field which contained module-grown plants had areas
where infected plants had wilted, turned yellow or died surrounded by areas of
healthy onions. The presence of white rot varied from few onions to bigger
areas comprising several onion beds.

Differences in the appearance of the crop were readily detected
photographically by black and white infrared film; detection was also good
with panchromatic film. True colour film offered no advantage over
panchromatic film; colour infrared offered no advantage over black and white
infrared film. It was evident, however, that some areas of poor growth
detected photographically were due to pronounced yellowing, stunting and gaps
in the row where there was no white rot e.g. in direct-drilled plants. Poor
growth was apparently due to poor soil structure and impeded drainage.

Site 3, 1986. On 13 August, bands of healthy plants alternated with similar
bands of diseased plants. These bands corresponded to the boundaries where
Basamid had been applied. Three days later, the differences were easily seen
on panchromatic and black and white infrared film. The differences were in
the appearance of crop growth rather than increased exposure of soil when
plants died, as in 1985,

The site was ground surveyed again on 9 September. Eighteen areas were
located on panchromatic film as indicating poor growth and all corresponded to
similar differences detected at ground level (Table 2). The incidence of AWR
was 0 to 75%. Most of poor growth, however, was due to stunting and yellowing
and not to white rot.

DISCUSSION

Aerial photography was successful at detecting white rot when a) most of the
soil in healthy areas of the field was covered by foliage and soil was
exposed when plants died from white rot, b) foliar symptoms differed markedly
from the surrounding healthy foliage, eg. in the absence of prolonged drought
and before senescence, c) white rot was localised rather than dispersed, d)
the effects of weeds and foliar pathogens on crop growth were small.




Some of the onion crops were very variable in appearance. Aerial photography
effectively detected these differences but did not always distinguish between
poor growth resulting from white rot and other causes. There is now a need for
further studies to determine whether the identification of white rot by aerial
photography can be improved. An essential part of this study will be the

continued comparison of ground level symptoms with aerial photographs and the
clarification of the factors other than white rot which restrict plant growth.
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Table 1. Details of surveys in Lincs, UK

Site Area Ground survey Aerial photographs
(ha)
1. Surfleet 0.8 6.12.84; 20.6.85 6.12.84; 2,7.85
8/84 - 7/85
2, Freiston 0.8 28.8.85 22.8.85
3/85 - 9/85
3. Fenhouses? 4 12.8.85 22.8.85
3/85 - 9/85
Fenhouses” 0.6 13.8.86 16.8.86
3/86- continuing 9.9.86

. part of crop grown from modules, part direct-drilled
same field - direct-drilled crop



Table 2.

Relationship between crop appearance on aerial photographsa and

ground survey, Fenhouses, 1986

No. areas with

agreement between No. areas

Ground survey 9 August

photograph and with AWR b Main effects on appearance due to
ground survey AWR  Poor Weeds Unidentified Other
stand
18/18 14 2 2 5 7 2%

a Panchromatic film, 13 August
b AWR - Allium white rot
¢ Gaps resulting from samples taken

on 13 August 1986
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UTILISATION OF SCHUILING CENTRIFUGE FOR DETECTION OF SCLEROTIA

OF SCLEROTIUM CEPIVORUM FROM SOIL SAMPLES

The Schuiling centrifuge originates from Holland, and it is
used for separating cysts of the potato nematode, Globodera

rostochiensis, from soil samples.

The device consists of two parts, the centrifuge proper, and a
can. In the centrifuge compartment, the swirling motion of
water lifts the lighter components to the water surface, from
where they are conveyed through the central cylinder onto the

sieve.

The debris which has collected on the sieve is rinsed into the
can, in which the flowing action of the water once again
raises the lighter fraction to the surface, and deposits it
onto a filter-paper. The material which has collected on the

paper can then be examined with a stereomicroscope.

Methods

We made two sieves for the experiments. The mesh sizes were

0.75 and 0.23 mm. The coarser sieve was placed above the

finer one while the instrument was working.
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The studies were made both on healthy and on infected coarse
sandy soil, which had been air-dried. We put one decilitre at
a time into the machine. To the samples of healthy soil we
added twenty sclerotia.The material which had collected on the
sieve was washed into the can, into a glass beaker or onto a
filter-paper using water, sugar solution (density 1.15) or
magnesium sulphate solution (density 1.18). In some cases the
soil material was dried before the final stage of detection.
We also tried to pick up the sclerotia without recourse to

centrifuging, by rinsing the sample through both sieves.

The amount of work needed for an analysis of the soil sample
was measured by the duration of various operational stages, as
well as by the number of filter-papers required to allow the
accumulated debris to spread thinly enough for microscopic

examination.

Results

When the debris which had accumulated on the sieve after cent-
rifuging was rinsed into the can, we recovered 32 % of the

sclerotia, the recovery ranging from 10 to 55 %.

When we did not use fhe can, and rinsed the residue on the
sieve straight onto the filter-paper, we recovered from the
paper 74, 79 and 83 % of the sclerotia in three successive
runs, with recovery percentages ranging from 65 to 100 %. In
the third run, we used less water than in the two previous

ones. In this, and in certain other series restricting
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the amount of water used for rinsing appeared to improve the

recovery percentage.

Table 1. The detection of Sclerotium cepivorum sclerotia

from soil samples with the Schuiling centrifuge<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>