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THE FIRST DECADE (1976-1986) OF SOIL SOLARIZATION (SOLAR HEATING):
A CHRONOLOGICAL ©IBLIOGRAPHY

1. KATAN'. A. GRINSTEIN?, A. GREENBERGER? | O. YARDEN! and J.E. DevAY?

Attempts were made to use solar energy for controlling biotic agents in soil and
in plant material already in the ancient civilization of Indiz (7). In 1939, Grooshevoy,
who used the term “solar energy for soil disinfection,” controlled Thielaviopsis basi-
cola upon heating the soil by exposure to direct sunlight (5). Adams (1) proposed to
heat the soil for disease contro]l by mulching it with polyethylene during the growing
season. Soil solarization (also referred to as solar heating of the soil in carlier publi-
cations) is a new soil disinfestation method. first described in 19706 (9). for controlling
soilborne pathogens and weeds, mostly as a preplanting soil treatment. 1t was achieved
by covering (mulching, tarping) the soil with transparent polyethylenc during the hot
scason, thereby heating it and killing the pests. The publication (9) described in
detail the method, its principles and potential in discase and weed control under
ficld conditions. 1t presented the results of studies initiated in 1973 and first pre-
sented at a meeting of the Phytopithological Society of Isracl in February 1975
(8). However, only the detailed 1976 publication (9) enabled rescarchers to reproduce
and examine the method under their local conditions.

Soil solarization is the third approach for soil disinfestation; the two other
main approaches, soil steaming and funtigation. were developed at the end of the 19th
Century. The idea of soil solarization was based on observations by extension workers
and farmers in the Jordan Valley, who noticed the intensive heating of the polyethy-
lene-mulched soil. The involvement of biological control mechanisms in pathogen
control and the possible implications were indicated in the first publication (9). In
that publication and in the second one (10), the emphasis was given to the control
of Verticillium wilt of solanaccous crops. In 1977, American scientists from the
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University of California at Davis reported the control of Verticillim in a cotton ficld
(11), based on studies started in 1976, thus denoting, for the first time, the possible
wide applicability of this method. 1t should be emphasized that the use of polycthy-
lene for soil solarization differs in priuciple from the traditional use of polyethylene
in agriculture. With solarization, soil is mulched during the hottest months (rather
than the coldest, as in conventional plasticulture which is aimed at protecting the
crop) in order to increase the maximal temperatures in an attempt to acaieve lethal
levels,

In the years following the first publication, soil solarization was investigated in
at lease 24 countries (Fig. 1), mostly in the hot regions, although there were some
important exceptions. These studies demonstrated the effectiveness of solarization
with various crops (vegetables, field crops, ornamentals and fruit trees) against many
pathogens, weeds and a soil arthropod (4.7.12). Pathogens and weeds which are not
controlled by solarization were also detected. In parallel, the biological, chemical
and physical changes taking place in the solarized soil during and after the solarization
process, computerized simulation models, interactions with other methods of control
and many other topics, were investigated. Some findings. c.g. long-term effects,
biological control and increased growth response were verified in various climatic
regions and soils. This demonstrates involvement ol general mechanisms in solari-
zation, Studies ot the improvement of solarization by integrating it with other meth-
ods or by solarizing in closed glasshouses, or studies concerning commercial appli-
cation by developing mulehing machines (3.6), were also carried out. The use of
solarization in existing orchards (e.g. controlling Verticillium in pistachio plantations)
Is an important departure from the standard preplanting method and was reported i
carly as 1979 (2). The reproducibility of the solarization results has been shown in
repeated ficld experiments, Solarization is applied commercially in various countries,
e.g. Isracl, the U.S A, and lapan.

This brief introduction is not aimed to review the whole subject but rather to
give several selected examples of the proliferation of work on this subject since 1976.
This is also demonstrated in Fig. 1. in which sites and countries where solarization was
studied are depicted. Two belts of solarization, one in each hemisphere, can be noted.
The distribution of the sites reflects the agricultural and climatic regions suitable for
solarization. In this map the northernmost site is at Wellsbourne, UK (at approx.
52°N latitude) and the southernmost s at southein Victoria, Australia (at approx.
38°S latitude). The lowest point is near the Dead Sea in Isracl (=400 m) and the
highest is in Peru (approx. +2000 m).

A decade is not a magic number, However, a 10-year period justifies the attempt
to compile a list of the literature on this still expanding subject in the hope that it
will be of benefit to interested researchers and will improve communication among
the groups involved in this research, The works published during the 10-vear period
following the first publication are listed below (although for 1986 the list is not
complete}. The list includes a total of 173 articles, reviews and abstracts, mostly in
English, and a limited number of publications in French, Halian, Spanish and Portu-
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Fig. 1. World distribution of sites (indicated as black dots) where solarization has been investigated.




guese. It does not cover publications in other languages, e.g. Hebrew, Arabic and
Japanese. In very few cases we also included works dealing with subjects closely
related to solarization but which do not deal directly with it, e.g. heat sensitivity of
pathogens. Except for one case, M.Sc. and Ph.D. theses were not included in the list,
since not all of them were available to us, We know about more than 20 theses on
solarization which have been completed or are at various stages of progress. Parts of
some of these theses have already appeared as regular publications which are listed
herein. Abstracts which resulted later in full articles were not included in the list un-
less they contained additional data or information. However, overlapping between
publications on the one hand, and omission of others through oversight on the other
hand. are unavoidable when compiling for the first time the publications on such a
broad subject. We would like to express in advance our apologies for that. The yearly
number of publications increased steadily from two in 1976 to 40 in 1986. The next
decade of solarization will probably reveal the long-run pattern of publications and the
points of proliferation, stabilization or decline of this subject.

The first decade of solarization should be characterized as the decade of ex-
ploration since the potential and mode of action of solarization, mainly in the hot
regions, were intensively investigated. 1t is hoped that in the next decade of solari-
zation attempts will be made to make solarization available for regions in which this
method is climatically or economically marginal. We should also aim to detect possible
negative and positive side effects. 1t is hoped that some of the questions raised in the
publications of the first decade will be reasonably answered in the next one, thus
paving the road for the more advanced questions and challenges.

F E ® Eg
It is only with the help of many workers in the field of solarization, that this
compilation has been made possible, We shall he most grateful to those who will
assist us in keeping the contents of the list accurate and up-to-date, Reprints of works
on solarization are solicited.
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Author(s)

Country*

Title of research

Locus of article

76-1

76-2

78-1

79-1

79-2

Katan, J_,
Greenberger, A,
Alon, H.

& Grinstein, A.

Katan, J.,
Greenberger, A.,
Grinstein, A.

& Alon H,

Pullman, G.S.
& DeVay J L.

Gilead, D.

Pullman,G.S.,
DeVay, J.E.
& Garber, R H.

Al-Raddad, A M.M.

Ashworth, L.J. Jr.

USA

USA

JOR

USA

1976
*Solar heating by polyethylene mulching
tor the control of diseases caused by
woilborne pathogens™

*Additional studics on the control of
Verticillium dahliae by polycthylene
mulching”

1977
“Control of Verncillium dahliae by
plastic tarping™

1978
“A controllable photodegradable
polyethylene film for agriculture™

“Lffects of plastic tarping on soil
temperatures and survival of soil-
borne propagules of erticillitni
dehlige and Pyihium sp.”

1979
*Soil disinfestation by plastic tarping™

“Polyethylene tarping of soil in a
pistachio nut grove for control of
Verticillivun dahliae™

Phytopathology 76:683-688 (1976)

Proc. 2nd Int. Verticillivun Symp. (Berkeley,
CA),p. 27 (1976) (abstr.)

Proc. Am. phytopath. Soc. 4:210

(1977) (abstr.)

Int. J. polymer. Mater. 6:185-196 (1978)

Proc. Beltwide Cotton Res. Conf. National

Cotton Council (Memphis, TN), p. 28 (1978)

M.Sc. tl.esis, Univ, of Jordan. 95 pp. (1979)

Phytopathology €9:913 (1979) (abstr.)

*AUSTL=Australia, BEL=Belgium, EGY=Egypt, FR=France, GRE=Greece, IL=Israel, IRAQ=Iraq, IRAN=Iran, IT=ltaly, JP=Japan,
JOR=Jordan, KOR=Korea, MOR=Morocco, NL=The Netherlands, PAK= Pakistan, PERU=Peru, POR=Portugal, SA=South Africa,
SPA=Spain, TUR=Turkey, UK=United Kingdom. USA=United States of America. USV1=US Virgin Islands.
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79-3

79-6

'9-7

79-3

Grinstein, A,
Katan,J_,
Abdul-Razik, A.,
Zeidan, O.

& Elad, Y.

Grinstein, A,
Orion, D,
Greenberger, A,
& Katan, J.

Kodama, T.
& Fukui, T,

Kodama, T.,
Fukui, T.
& Nakanishi, Y.

Mahrer Y,

Pullman, G.S.,
DeVay JE.,
Garber, R.H.

& Weinhold, AR,

r

Jp

USA

“Control of Selerotivm rolfsii and
weeds in peanuts by solar heating of
soil™

*Solar heating of the soil for the
control of Verticillivun dahlige and
Praiyienchus ithornei in potatoes™

“Solar heating sterilization in the
closed vinyl house against soil-borne
diseases. 1. The movements ot soil

temperature and determination ot thermal

lethul conditions for some soil-borne
pathogens™

“Solar heating stertlization in the
closed vinyl house against sail-borne
discases. Il Ftrects of sotar heating

sterifization in commercial vinyl house

and basic methods tor estimating the
ctfects obtained by the treatment™

“Prediction of soil temperatur= of a
soil mulched with transparent
polyethylene™

“Control of soil-borne pathogens by
plastic tarping of soil™

Pl. Dis. Repir 63:1056-1059 (1979)

In: Schippers, B, and Gams, W, {Eds.)
Soithorne Planr Pathogens. Academic Press,
London. pp. 431438 (1979)

Bull. Nara Pref. agric. Exp. Stn
10:71-82 11979) (Japanese, with English
summary)

Bull. Nara agric. Exp. Stn 10:83-89 (1979)
(Japanese, with English summary)

J.appl Mer. 18:1263-1267 (1979)

In. Schippers, B. and Gams, W, [Eds.) Soilborne
Plant Pathogens. Academic Press, London.
pp- 439446 (1979)
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No. Author(s) Country* Title of research Locus of article
799 White, G.J. UK “Observations on suppression of Trans. Br. mycol. Soc. 73:271-275
& Buczacki, S.T. clubroot by artificial or natural (1979)
heating of soil™
1980
80-1 Barone, L. 1T “Indagine sul riscaldamento del suolo, Atti Giorn. Fitopar. 1:465-472 (1980)
con utilizzazione diretta dell ‘energia (Italian, with English summary)
solare, per la disinfestazione deij
terreni”
80-2 Chen, Y. 1L “Effect of solar heating of soils by Soil Sci. 130:271-277 (1980)
& Katan, J, transparent polyethylene mulching on
their chemical properties”
80-3 Elad, Y., IL “*Physical, biological and chemical Phytopathology 70:418-422 (1980)
Katan, J. control integrated for soilborne
& Chet, I. diceases in potatoes”
804 Hejazi, M. 1, Usa *“Control of yellow nutsedge by tarping Proc. west. Soc. Weed Sci. 38:120-125 (1980)
Kastler, J.D. the soil with clear polyethylene
& Norris, R.F. plastic™
80-5 Jacobsohn, R., IL “Control of Egyptian broomrape Weed Sci. 28:312-316 (1980)
Greenberger, A ., (Orobanche aegypiiaca) and other weeds
Katan, J,, by means of solar heating of the soil
Levi, M. by polyethylene mulching™
& Alon, H.
80-6 Katan, J. IL “*Solar pasteurization of soils for Pl. Dis. 64:450-454 (1980)
disease control: status and prospects™
80-7 Katan, J. 1L *“*Solar heating of soil by polyethylene Plasticulture 46:2-6 (1980)

mulching for the control of plant diseases
and weeds”
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80-8

80-9

80-10

80-11

80-12

80-13

Katan, J.

Katan, J.,
Rotem, 1.,
Finkel, Y.
& Daniel, J.

Kodama, T,
Fukui, T,

& Matasumoto, Y.

Pullman, G S.,
DeVay, J.E.
& Garber, R H,

Smith, S.N.,
Pullman, G.S.
& Garber, R.H.

Tjamos, E.C.
& Faridis, E.

Ashworth, L.J, Jr.

IL

JP

USA

UsA

GRE

USA

“Survival of soilborne plant pathogens,
with special reference to their control
by solar heating: short and long term
eftecty™

“*Solar heating of the soil for the
control ef pink root and other
soilborne diseases in onions™

“*Solar heating sterilization in the
closed vinyl house against soilborne
diseases. H1. Influence of the treatment

on the population level of soil microflora

and the behavior of strawberry vellow
pathogen, Fusarium oxysporum {_ sp.
fragariac”

“Thermal sensitivity and death of
Verticillitem dahliae in rejation to
soil solarization and cotton lint
yields™

“Effect of soil solarization on soil-
burne populations of Fusaritum species™

“*Control of soilborne pathogens by
solar heating in plastic hoases™

1981
“Use of polyethylene tarps for control
of Verticillium wilt in a pistachio nut
grove”

Proc. Sth Congr. Mediterranean
Phytopathological Union (Patras),
pp. 77-80 (1980) tabsir.)

Phytoparasitica 8:39-50 (1980)

Bull. Nara Pref. agric. Exp. Stn

11:41-52 (1980)
(Japanese, with English summary)

Proc. Beltwide Cotton Res. Conf. National
Corron Council (Memphis, TN). p.16 (1980)

Proc. Beltwide Cotton Res. Conf. National
Corron Council (Memphis, TN), pp. 17-18 (1980)

Proc. 5th Congr. Mediterrancan
Phytopathological Union (Patras),
pp. 82-84 (1980) (abstr.)

Phytopathology 71:200 (1981) (abstr.)
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No Author(s) Country* Title of research Locus of article
81-2 Chen, Y., IL “The effect of solar heating of soils on Phyroparasitica 9:236 (1981) (abstr.)
Soloviteh, T, their chemical characteristics and plant
Navrot, J. growth stimulation™
& Katan,J,
81-3 Fukui, T, Jp “*Solar heating sterilization in the Bull. Nara Pref. agric. Exp. Stn
Kodama, T. closed vinyl house against soil-borne 12:109-119 (1981) (Japanese, with
& Nakanishi, Y. disease. IV, Sclar heating sterilization English summary)
by polyethylene mulching in the open
field™
814  Gerson, U, L “A demonstration of bulb mite control Phytoparasitica 9:153-155 (1981)
Yathom, S. by solar heating ot the soil™
& Katan,J,
81-5 Katn,J, IL “Solar heating (solarization) of soil . Rev. Phyvtopath. 19:211-236
for control of soilborne pests™ (1981)
81-6 Katan,J, 1L “*Solar heating of soil and other In: Kommedahl, T. {Ed.] Proc. I1X Plant
economically sate niethods of controlling Protection Congr, (Washington, DC),
soilborne pests tor increasing food vol. 1, pp. 26-30 (1981)
production™
81-7 Katan, ., L “Long-term effects of solar heating of Phytoparasitica 9:230 (1981) (abstr.)
Grinstein, A, the soil™
Fishler, G.,
Frank, ZR_,
Rabinowitch, HD.,
Greenberger, A,
Alon, H,
& Zig, U,
81-8 Mahrer, Y. IL “*Spatial coil temperatures regime under Soil Sci. 131:82-87 (1981)

& Katan, J.

transparent polyethyiene mulch:
numerical and experimental studies”
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81-10

81-11

81-12

B1-13

81-14

82-1

Old, KM,

Overmuan, A J.

Pullman, G.S.,
DeVay, JE.
& Garber, R.H,

“ullman, G.S.,
DeVay, L,
Garber, R H,

& Weinhold, AR,

Rabinowitch, H.D.,
Katan, }.
& Rotem, 1.

Tamntietti, G.
& Garibaldi, A.

Aharonson, N.,
Rubin, B.,
Katan, J.

& Benjamin, A,

Ashworth, L.}, Jr.
& Gouana, S.A.

AUSTL

USA

Usa

Usa

1L

UsA

“Sotar heating of sotl tor the control
ot nursery pathogens of Pinwes radiate™

“Otff-season land management and soil
fumigation tor tomato on sandy soil”

sSoil solarization and thermal death:
logarithmic relationship between time
and temperature tor four soilborne
plant pathopens™

“Soil solartzation: etfects on
Verticillium wilt of cotton and
soilborne populations of Verticillium
dahliac, Pyvihium spp.. Rhizoctonia
solani and Thiclaviopsis basicola™

“The response of onion 1o suiar
heating. agricultural practices and pink
root disease™

“Control of corky root in tomato by
solar heating of the soil in greenhouse
in Ligure (Northern [taly)”

1982
“I'ttects of methy! bromide or solar
heating treatment on the persistence of
pesticides in the soil™

“livaluation of clear polyethylene mulch
for controlling Verticillium wilt in
established pistachio nut groves™

cust. For, Res. 11:14-147 (1981)

J. Nemarol 13:455 (1981) tabstr.)

Phytopathology 71:959-964 (1981)

Phytopathology 71:954-959 (1981)

Scient. Horr. 15:331-340 (1981)

Difesa Piante 3:143-150 (1981)
(ltalian, with English summary)

In: Mivamoto, }. & Kearny, P.C. [Eds.]
Pesticide Chemistry. Pergamon Press, Oxford.
pp. 189-194 (1982)

Phytopathology 72:243-246 (1982)
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No. Author(s) Country* Title of research Locus of article
82-3 Ashworth, L.J. Jr_, usa “*Polyethylene tarping controls Calif. Agric. 36:17-18 (1982)
Morgan, D.P_, Verticillium wilt in pistachio™
Gaona, S.A.
& McCain, A H,
824 Borges, M.L.V. POR **Soil solarization: a new method of Revia Cienc. agrar. 5:1-15 (1982)
soil pasteurization® (Portuguese, with English summary)
82-5 Chet, I., 1L “Integrated control of soilborne and Phytoparasitica 10:229-236 (1982)
Elad, Y., bulbborne pathogens in iris™
Kalfon, A,
Hadar, Y.
& Katan, J,
82-6 Horiuchi, S, Jp “I“actors responsible for the development Buli. Chugoku natn. agric. Exp. Stn
Hori, M_, of clubroot suppressing effect in soil 20E:25-48 (1982)
Takashi, S. solarization™
& Shimuzi, K.
82-7 Katan,J IL *Biological control involved in solar Phytoparasitica 10:119 (1982) (abstr.)
Grinstein, A. heating™
& Greenberger, A.
82-8 Kodama, T. JP “*Solar heating in closed plastic house Aun.phyiopath. Soc. Jap. 48:570-577
& Fukui, T. for control of soilborne diseases. V. (1982) (Japanese, with English summary)
Application for control of Fusarium
wilt of strawberry™
829 Krikun, J., IL “The role of soilborne pathogens under Phytoparasitica 10:247-258 (1982)
Orion, D., conditions of intensive agriculture™

Nachmias, A.
& Reuveni, R,



861 '€ vanspandoifiyy

v

82-10  McCain, A H_,
Bega, RV,
& Jenkinson, J L.

82-11  Pullman,G.S.,
DeVay, JE.,
Elmore, C.L.
& Hart, W .

82-12  Siu. E.,
Cohn, E.,
Katan, J.
& Mordechai, M.

82-13 Stapleton,J.J.
& DeVay, J.E.

82-14 Tamietti, G.
& Garibaldi, A.

82-15 Usmani, SMH.
& Ghaffar, A.

83-1 Ashworth, L.J. Jr,
Morgan,D.P.,
Gaona, S.A.
& McCain, A H.

83-2 Besri, M.

USA

Usa

IT

PAK

USA

MOR

“*Solar heating fails to control
Macrophomina phascolina™

“Feasibility of soil solarization for
pathogen and pest control™

“Control of Ditylencl:us dipsaci in
garlic by bulb and soil treatments™

“Effect of soil solarization on
populations of selected soilborne
microorganisms and growth of deciduous
fruit tree seedlings™

“Tentativi di lotta contro Pyrenochaeta
lvcopersici e Verticillium daliliae
mediante pacciamtura riscaldante del
terreno”™

*Polyethylene mulching of soil to
reduce viability of sclerotia of
Sclerotium oryzae™

1983
“Control of Verticillium wilt of
pistachio™

“‘Solar heating (solarization) of tomato
supports for control of Didiniclla
Ivcopersici stem canker™

Phytopathology 72:985 (1982) (abstr.)

Phytopathology 72:984 (1982) (abstr.)

Phytoparasitica 10:93-100 (1982)

Phiytopathology 72:323-326 (1982)

Atti Giorn. Fitopat, 2:55-463

(1982) (Italian, with English summary)

Soil Biol. Biochem. 14:203-206 (1982)

Plasticulture 58:33-34 (1983)

Phytopath. Z. 108:333-340 (1983)
(French, with English summary)
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Country*
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Locus of article

83-3

834

83-5

83-6

83-10

Conway, K E_,
Martin, MJ.
& Melouk, H A,

Eagley, G.11.

Elmore, C L.

El-Yamani, T.,

Abdel-Rahim, M F_,

Mickail, K.Y,
Grinstein, A,
& Katan, J.

Irank, ZR.,
Ben-Yephet, Y.,
Katan, J.

& Ashri, A,

Heald, C. M.
& Thomas, C.E.

Horiuchi, S.
& Hori, M.

Horowitz, M.,
Regev, Y.
& Herzlinger, G.

USa

Usa

Usa

EGY

USA

JP

“The potential of soil solarization to
control Ferticillium dalliae in Oklahoma™

“Weed seed and seedling reduction by
soll solarization with transparent
polyethylenc sheets”

“Solarization for weed control in
vegetable crops™

“Soil solarization - a potential method

for controlling white rot and other
soilborne diseases in onions™

“Control of delimited shell spots of

peanut pods by integrated soil treatments,

and breeding for resistance™

“*Nematode control by soil solarization™

“Control of clubroot disease of .
crucifers, with reference to the soil
solarization technique™

**Solarization for weed control”™

Proc. Okla. Acad. Sci. 63:25-27 (1983)
(abstr.)

Weed Sci. 31:404-409 (1983)

Weed Sci. Soc. Am. Abstr, p. 32
(1983) (abstr.)

Proc. 2nd Int. Workshop on Allium White
Rot (Beltsville, MD), p. 126 (1983)
(abstr.)

Phytoparasitica 11:205 (1983) (abstr.)

Nematropica 13:114 (1983) (abstr.)

Jap. agric. Res. Q. 17:1-5 (1983)

Weed Sci. 31:170-179 (1983)
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Katan, J., IL
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& Grinstein, A.

Lifshitz, R, IL
Tabachnik, M.,

Katan, J.

& Chet, 1.

Malathrakis, N.E.
& Kapetanakis, G.E.

GRE

Malathrakis, N.E., GRE
Kapetanakis, G.E.

& Linardakis, D.C.

Martinez Garcia, SPA
PI . Cenis, J.L.,

Aragon, R P,

& Gonzalez-Benavente, A.

Myers, D.F, USA
Campbell, R.N.
& Greathead, A.S.

Porter, I.J. AUSTL

& Merriman, L.R.

Reuveni, R., IL
Krikun, J.
& Shani, U,

“Short and long term ettects of soil
solarization and crop sequence on
Fusarium wilt and yvicld of cotton in
Isracl™

“The effect of sublethal heating on
sclerotia of Sclerotium rolfsii™

“Experimental data on the brown root rot
of tomato during the 1982-83 crop
season”

“Brown root rot of tomato and its
control in Crete”

“Physical factors in soil solarization™

“Thermal inactivation of Plasmodiophora
brassicae Woron. and its attempted
control by solarization in the Salinas
Valley of California™

“Effects of sr “arization of soil on
nematode and iungal pathogens at two
sites in Victoria™

“The role of Monosporascus eutypoides
in a collapse of melon plants in an
arid area of Israel™

Phytopathology 73:1215-1219 (1953

Can. J. Microbiol. 29:1607-1610 (1983)

First Hellenic Congr. on Plant Diseases and
Pests (Athens), pp. 15-16 (1983) (abstr.)

Ann. appl. Biol. 102:251-256 (1983)

1. Congr. Nacional de Ciencias Horticolas

(Valencia, Spain), pp. 839-848 (1983) ¢Spanish,

with English summary)

Crop Prot. 2:325-333 (1983)

Soil Biol. Biochem. 15:39-44 (1983)

Phytopathology 73:1223-1226 (1983)
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83-19 Rubin, B. IL **Solar heating of the soii: effect on Weed Sci. 31:819-825 (1983)
& Benjamin, A. weed control and on soil-incorporated
herbicides”
83-20 Stapleton, J.J. USA “Response of phytoparasitic and free- Phytopathology 73:1429-1436 (1983)
& De Vay,JE. living nematodes to soil solarization
and 1 .3-dichloropropene in California™
83-21 Tjamos, EC. GRE “Prospects for controlling wilt of First Hellenic Congr. on Plant Diseases
olive trees by soil solarization™ and Pests (Athens), p. 15 (1983) (abstr.)
83-22 Tjamos, EC. GRE “Control of Verticillium wilt of cotton First Hellenic Congr. on Plant Diseases
by soil solarization™ and Pests (Athens), pp. 17-18 (1983) (abstr.)
83-23  Zarnstorff, J.C. USA “Effects of soil solarization and of Phytopathology 73:821 (1983) (abstr.)
& Berbee, J.G. amending soil with soybean meal on
populations of three soil-borne fungi”
1984
84-1 Bell, B.C. USA “Innovative weed management practices in  Proc. A. California Weed Tonf. (Sacramento,
the southern California desert region™ CA), pp. 121-122 (1984)
84-2 Cartia, G. IT “Solar pasteurization against soilborne Atti Giorn. Fitopat. 2:453-472 (1984)
pathogezns in greenhouse™ (ltalian, with English summary)
84-3 Cenis, J.L. SPA “Control of the nematode AMeloidogyne Proc. 6th Congr. Mediterranean
javanica by soil solarization™ Phytopathological Union (Cairo), p. 132
(1984) (abstr.)
844 Garibaldi, A. IT ‘*Attempts to usc soil solarization in Acta Hort, 152:237-243 (1984)

& Tamietti, G.

closed glasshouses in northern Italy
for controlling corky root of tomato™



L8611 '£:61 pantsoapdoy iy

e

84-5

84-6

84-7

84-8
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84-10
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84-12

Goisque, M .J .,
Louvet, H.,
Martin, C.,
Lagier,J.,
Davet, P,
Couteaudier, Y.
& Louvet, ).

Goisque, M J,
Louvet, H.,
Martin, C.,
Lagier,J.,
Davet, P,,
Couteaudier, Y.
& Louvet, J.

Greenberger, A,
Yogev, A.
& Katan,J,

Hartz, T.K.,
Bogle, C.R.
& Villalon, B.

Hassan, M.S.
& Younis, M.A.

Hetzroni, A.,
Grinstein, A.,
Alper, Y.

& Frankel, H,

Horiuchi, S.

Katan,J.

FR

FR

IL

USA

IRAQ

IL

JP

“The solar sterilization of soil in
greenhouses™

[**Solar disinfection of soil”]

*Biological control in solarized soils”

“Response of bell pepper (Capsicum
annuum L) to soil solarization™

*Cucumber cultivation with soil
solarization and plastic mulching™

A continuous plastic film covering and
welding machine tor soil solarization™

**Soil solarization for suppressing
soilborne diseases in Jupan™

*The role of soil disinfestation in
achieving high production in
horticultural crops™

. .

Plasticulture 64:32-38 (1984)

Rev. Hort. 247:49-53 (1984) (in French)

Proc. 6th Congr. Mediterranean
Phyvropathological Union (Cairo), pp. 112-114
(1984) (abstr.)

HortScience 19:209 (1984) (abstr.)

Arab J. Pl Prot. 2:65-69 (1984) (Arabic, with
English summary)

Acta Hort, 152:259-265 (1984)

In: Soilborne Crop Diseases in Asia. FFTC
Book Series No. 26, pp. 215-228 (1984)

Proc. British Crop Protection Conf. (Brighton,
UK., vol. 3.pp. 1189-1196 (1984)
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84-13 Katan,J., IL *Soil solarization for plant disease and Proc. 61h Congr. Mediterranean
Grinstein, A. weed control™ Phytopathological Union (Cairo), pp. 115-117
& Greenberger, A, (1984) (abstr.)
84-14 LaMondia, J.A. Uusa “Contiol of Globodera rostochiensis Pl Dis. 68:474-376 (1984)
& Brodie, B.B. by solar heat™
84-15  Mahrer, Y, IL “Temperature and moisture regimes in Soil Sci, Soc. Am. J. 48:362-367
Nzot, O, soils mulched with transparent (1984)
Rawitz, [, polyethylene™

& Katan,J.

84-16  Mihail, J.D, USA “Effects of soil solarization on Pl Dis. 68:156-159 (1984)

& Alcorn, S M, Macrophomina phaseolina and Sclerotium
rolfsii

84-17 Osman, AR, EGY “Control of Rhizoctonia solani by soil Acta Hort, 152:245-251
& Saheb, AP, solarization™ (1684)

84-18 Pinkas, Y., IL “Soil solarization for the control of Phiytopathology 74:796 (1984) (abstr.)
Kariv, A. Phytophthora cinnamomi: thermal and
& Katan,J. biological eftects™

84-19 Pullman,G.S., USA Soil solarization - a nonchemical Cooperative Extension, Division of
DeVay, JE., method for controlling diseases and Agriculture and Natural Resources,
Elmore, C.L. pests™ Leaflet 21377, Univ. of California,
& Hart, W H. Davis, CA (1984)

84-20 Rubin, B, IL “*Solar heating of the soil: Involvement Weed Sci. 32:138-142 (1984)
& Benjamin, A, of environmental factors in the weed

control process™

84-21 Sheikh, A, PAK “*Reduction in viability of sclerotia of Soil Biol. Biochem. 16:77-79
& Ghaffar, A, Macrophomina phascolina with poly - (1984)
ethylene mulching of soil™
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Silveira, H.L.
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Smith, LW,
Wehner, ¥ .C.
& Kotze, J M,

Standifer, L.,
Wilson, P H.
& Porche-Sorbet, R.

Stapleton, J.J.
& DeVay, J.E.

Tjamos, E.C,

Avidov, E.,
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Katan,J.,
Rubin, B.

& Yarden, O.

Bell, CL,,
Durazo, A.
& Elmore, C.L,

Berninger, E.Z.,
Pionnat, J.C.
& Scotto-la-Massese, C.
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USa

Usa

GRE

USA

“Soil solarization and weed control™

“Effect of soil solarization and
fungicide soil drenches on crater
disease of wheat™

“Effects of solarization on soil weed
seed populations™

“Thermal components of soil solarization
as related to changes in soil and root
microflora and increased plant

growth response™

“Control of Pyvrenochacta Ivcopersici by
combined soil solarization and low dose
of methyl bromide in Greece”

1985
“Persistence of terbutryn and atrazine
in soil as affected by soil
disinfestation and fungicides™

.

“Wecd management on specialty farms’

**Soil solarization trials in southern
France”

roc. EWRS Srd Svmp. on Weed Problems in
the Mediterrancan Area (Paris). pp. 345-349
(1984)

Pl Dis. 68:582-584 (1984)

Weed Sci. 32:573-596 (1984)

Phytopathology 74:255-259 (1984)

Acta Hort. 152:253-258
(1984)

Weed Sci. 33:457-461 (1985)

Calif. Agric. 39:17-18 (1985)

Agronomic 5:505-513 (French, with English
summary) (1985)
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854 Besri, M. MOR “Control of Didvmella Ivcopersici in Rev Hort (Suisse; 58:99-102 (1985)
& Diop, M. tomato by storing the supports in tbrench, with English summary)
plastic tunnels: new application of
the solar heating or solarization™
85-5 Bollen, G.J. NL “Lethal temperatures of voil fungi™ In. Parker, C A Rovira, AD., Moore, K.J ..
Wong. P.TW._ & Kollmorgen, J I |Lds.]
Biology and Management ot Soilborne
Plant Pathogens, APS.
St Paul, MNL pp. 85-88 11985)
85-6 Cenis Anadon, J.L. SPA “Control o¥ Meloidogyvne javanica 1 Treub) AnncDast o hvest Agrar. 28:121-130 (1985)
Chit. by solar heating of soil (Spanish, with Fnglish summary)
tsolarizationy™
85-7 Cinar, O. TUR “Lhe group-studies investigating JoTurk. Phyvtopat’. 14:33-89 (1985)
& Bivcici, M., various methods as an alternative 1o
chemical control measures for pathogenic
fungi™
85-8 DeVay JE.. UsAa “Frtect of soi) solarization on soil- Proc. Belrwide Cotton Res, Conf. National
Garber, RH_, borne populations of Fusarium oxvsporum — Cotion Counci! tMemphis,
Roberts, P.A, Cosp.vasintectun and Meloidogyne TN)Y p. 36 (1985)
= & Wakeman, R.J. incogmita in relation to the incidence
‘§ of T'usarium wilt and vield in cotton
3 plants™
§
= 85-9 Greco, N T “Control of Dirvlenchus dipsaci, Nematol. Medit. 13:191-197 (1985)
5 Brandomisio, A, lHeterodere carotae and Meloidogyne
o .y —_ . . - .
“ & Elia, £, Javanica by solarization’
“
é 85-10  Greenberger, A, IL “Induced suppressnveness in solarized Phivtopathology 75:1291 (1985)
N Yogev, A, U tabstr.)

& Katan, I,



L861 ‘£ vansvivdoidyy

6¥C

85-11

85-12

85-13

85-14

85-15

85-16

85-17

85-18

Hardy, G.E. St.J.

& Sivasithamparam_ K.

Harwz, T.K.

Hartiz, T.K.,
Boele, C.R.
& Villalon, B.

Hildebrand, DM,

Hildebrand, D.M.

Hildebrand, D.M.

Kassaby F.Y,

Katan, J.

AUSTL

UsSa

USAa

USA

USsa

U Sf\

AUSTL

1L

“Soil solarization effects on Fusarium
wilt ot carnation 2nd Verticillium wilt
ol eggplant™

sSolarizing soil beds: an alternative o
fumigation?™

“Response of pepper and muskmelon to
row solarization™

“Soil solar heaung tor reductions of
populations of Pvthium spp.. Fusarium
spp.. and weeds at the Colorado State
I© -est Service Nursery, Fort Collins,
Colorado™

“Soil solar heating tor reduction in
populations of Pyitlem, Fusarium,
nematodes and weeds at the US Forest
Service Bessey Tree Nursery, Halsey,
Nebraska™

“Soil solar heating tfor control of
damping-oft fungi and weeds at the

Colorado State lorest Service Nursery™

“*Solar-hesting soil for control of
damping-ott diseases™

*Solar disinfestation of soils™

fn: Parker, C. AL Rovira, A.D., Moore, K.J |
Wong P T.W. & Kollmorgen, J.I. | Eds.]
Biology and Management of Soilborne Plant
Pathogens, APS, St. Paul, MN.

pp. 279-281 (1985)

A Peg, Grower April:88-89 (1985)

HortScience 20:699-701 (1985)

Technical report R2-28, Lakewood, Colorado:
U.S. Dep. Agric. Forest Service. 18 pp.
(1985)

Technical report R2-34, Lakewood, Colorade:
U.S. Dep. Agric. Forest Service. 20 pp.
(1985)

Tree Planter Notes, pp. 28-34 (1985)

Soil Biol. Biochiem. 17:429-434 (1985)

In: Parker, C.A L, Rovira, A.D., Moore, K.J..
Wong, P'T.W. & Kollmorgen, J.F. {Eds.}
Biology and Management of Soilhorne
Plant Pathogens. APS,

St. Paul. MN. pp. 279-281 (1985)
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85-19 Ki,K.U. KOR “Possibility of soil solarization in Korean J. Pl. Pror. 24:107-114 (1985)
& Kim, K.C. Korea™
85-20 Lee, F.N, USA “Effect of soil solarization with clear Phytopathology 75:1291 (1985) (abstr.)
plastic and shallow tlood on the survival
of Rhizoctonia solani sclerotia®™
85-21 Overman,AJ. USA “Off-season land management, soil Soil Crop Sci. Soc. Fla
solarization and fumigation for temato™ Proc. 44:35-39 (1985)
85-22 Porter, 1], AUSTL “Evaluation of soil solarization for Pl Path. 34:108-118 (1985)
& Merriman, P.R, control of root discases of row crops
in Victoria™
85-23 Porter, 1), AUSTL Evaluation of soil solarization for In: Parker. C.A., Rovira, A.D., Moore, K J.,
& Merriman, P.R. control of clubroot of crucifers and Wong, P.T.W. & Kollmorgen, J.F. [Eds.]
white rot of ontons in southeastern Biology and Managcment of Soilhorne
Australia™ Plant Pathogens. APS.
St. Paul, MN, pp. 282-284 (1985)
85-24 Stapleton, J.J. USA **Soil solarization as a post-plant Phytopathology 75:1179 (1985) (abstr.)
& DeVay, J.E. treatment to increase growth of nursery
trees”™
85-25 Stapleton,J.J,, USA **Soil solarization: effect on soil Soil Biol. Biochem. 17:369-373 (1985)
Quick, J. properties, crep fertilization and
& DeVay,J.E. plant growth™
85-26 Usmanij, SM.H. PAK “*Relative efficiency of polyethylene In: Parker, C.A., Rovira, A.D., Moore, K.J.,

& Ghaffar, A,

mulching in reducing viability of
sclerotia of Sclerotiun oryzac in soil”

Wong, P.T.W. & Kulimorgen, J.F, [Eds.]
Biology and Management of Soilborne
Plant Pathogens, APS,

St. Paul, MN. pp. 285-288 (1985)
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85-28

86-1

86-2

86-3
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86-5

86-6

Villapudua, R.J. USA
& Munnecke, D.E.

Yaiden, O, IL
Katan, J.,

Aharonson, N,

& Ben-Yephet, Y.

Abdel-Rahman, M. 1L
& Katan,J.
Avissar, R, IL

Mahrer, Y.,
Margulijes, L.
& Katan, J.

Avissar, R, IL
Naot, O.,

Mahrer, Y,

& Katan, J.

Barbercheck, M .E. SA
& von Broembsen, S.L.

Barone, L. IT
Ben-Yephet, Y., usa
Melero, J.M.

& DeVay,JE.

“Effects of solarization of soil amended
with cabbage residues on Fusarium
oxysporum £, sp. conglutinans race-5"

“Delayed and enhanced degradation of
benomyl and carbendazim in disintested
and fungicide-treated soils™

1986 (not complete)

“Control of Verticillium wilt and
root! ;ots in eggplant™

“I'ield aging of transparent
polyethylene mulches: 1. Photometric
properties™

“Field aging of transparent
polyethylene mulches: 1. Influence on
the effectiveness of soil heating”™

“Effects of soil solarization on
plant-parasitic nematodes and
Phytophthora cinnamomi in South Africa™

“*Research on new methods of solar
heating for soil pasteurization™

“*Synergistic interaction of solarization
and metham-sodium in controlling
microsclerotia of Verticillivun dahliae®

Pliytopathology 75:1291 (1985) (abstr.)

Phytopathology 75:763-767 (1985)

B&C Tests, p. 9. APS Press, St. Paul, MN.
(1986) (abstr.)

Soil Sci. Soc. Am. J. 50:202-205 (1986)

Soil Sci. Soc. Am. J. 50:205-209 (1986)

Pl Dis. 70:945-950 (1986)

Awi Giorn. Fitopai. 2:577-586
(1986) (lalian, with English summary)

Sth It Verticilliunt Symp. (Guelph, Canada)

(1986) (abstr.)
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86-7 Ben-Yephet, Y., Usa “Interaction of solarization and metham Phytopathology 76:842 (1986) (abstr.)
Meolero, J M, sodium in controlling soilborne pathogens
DeVay, J k. and weeds and on vield in raddish™
& Elmore, C L.

86-8 Davis, J.R. USA “Iniluence of soil solarization at moderate  Phyvropathology 76:1021-1026 (1986)
& Sorensen, L.H. temperatures on potato genotypes with

differing resistance o Verdicillium dehliae™

86-9 IFrank, Z.R, IL “Synergistic effect of metham and soil Crop Prot. 5:199-202 (1986)
Ben-Yephet, Y. solarization in controlting delimited
& Katan,J. shell spots of peznut pods™

86-10 Gamliel, A, IL “Control of soil-borne discases by soil Phytoparasitica 14:256 (1986) {abstr.)
Greenberger, A, solarization and fumigation, scparately
Grinstein, A, or combined™
Cohen, R,
Abdel-Rahman, A,
Katan,J_,
Keren, Y.
& Schor, R,

86-11 Greenberger, A., IL “Control of Fusarium wilt in watermelon™  B&C Tests, p. 25, APS Press, St. P:nil, MN.
Katan,J, (1986) (abstr.)
& Keren, Y.

86-12  Greenberger, A, IL “Biological control of soil-borne Phyroparasitica 14:256 (1986) (abstr.)
Yogev, AL, pathogens in solarized soils™
Katan,J.,
Sziejnberg, A,
& Freeman, S.

86-13 Hanz, T. USA “Control weeds. diseases with Am. Veg Grower Feb.:12 (1986)

& Bogle, C.

solarization™
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86-20

Hasson, A M.
& Hussain, R.

Jenkins, S.F.
& Averre, C W,

Katan,J.,
Mahrer, I,
Avissar, R.,
Naot, O.

& Gamliel, A,

LaMondia, J.A_,
Brodic, B.B.
& Brucato, M. L.

Martyn, R.D,
& Hartz, T K.

McSorley, R,
& Parrado, J.L.
Moshir-Abadi, H.

& Daniali, M,

Overman, A.J.
& Jones, 1 P,

Raymundo, S.A.
& Alcazar, J.

Raymundo, S.A.
& Alcazar,J.

IRAQ

UsAa

USA

Usa

USA

IRAN

PERU

PERU

“Fitect of solarization on sojl
temperature under aridic conditions™

“Problems and progress in integrated
control of southern blight of vegetables™

“Intensitied soil solarization with
closed glasshouses™

“Management of Globodera rostochiensis
as influenced by nematode population
densities and soil type™

*Use of soil solari~ation to control
Fusarium wilt of watermelon™

“Application of soil solarization to
Rockdale soils in a subtropical
environment™

“Verticillium dahliae and cultural
practices studijes™

“Efficiency of soil solarization in
full-bed mulch culture of tomato™

“Increasing etficiency of soil
solarization in controlling rooi-knot
nematodes by using 1wo layers of plastic
mulch™

“Effects of soil solarization, dazomet
and bromemethane on root-knot nematode
and yield of potatoes™

Plasticulture 72:15-22 (1986)

Pl Dis. 70:614-619 (1986)

Phytopathology 76:1094 (1986) (abstr.)

J. Nematol. 18:74-78 (1986)

Pl Dis. 70:762-766 (1986)

Nematropica 16:125-140 (1986)

qth Int. Verticillium Symp. (Guelph, Canada).
(1986) (abstr.)
J. Nematol. 18:625 (1986) tabstr.)

J. Nemarol. 18:628 (1986) (abstr.)

Am_ Por. J. 63:450 (1986) (abstr.)
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86-24 Raymundo, S.A. PERU *Soil solarization with plastic tarp AAm. Por. J. 63:451 (1986) (abstr.)
& Alcazar,J, of varying thicknesses and control
of root-knot nematode on potato”
86-25 Raymundo, S.A., PERU **A technique for testing the efficiency J. Nematrol. 18:629 (1986) (abstr.)
Alcazar, J. of soil solarization in controlling root-
& Salas, R. knot nematodes at varying soil depths™
86-26 Robinson, A.F. Usa “TFactors influencing the control of J. Nematol. 18:630 (1986) (abstr.)
& Heald, CM. Rotylenchulus reniformis by soil
solarization™
86-27 Schor,R., IL “*Control of corky root in processing B&C Tests, APS Press, St. Paul, MN. vol. 1,
Grinstein, A, tomatoes™ p. 23 (1986) (abstr.)
Katan,J.,
Cohen, R,
& Gamliel, A,
86-28 Siwbi E., IL *Soil solarization for the control of Jth Int. Verticillium Symp. (Guelph, Canada)
Pinkas, Y. Verticillium wilt in live orchard trees” (1986) (abstr.)
& Katan,J.
86-29 Shcikh, A H. PAK “Time-temperature relationships for the Phytopathology 76:1145 (1986) (abstr.)
& Ghaffar, A. inactivation of sclerotia of Macrophomina
phascolina”
86-30 Skoglund, LG., USA “Effects of combined chemical and solar Phytopathology 76:846 (1986) (abstr.)
Rasmussen-Dykes, C., treatinent on population densities of
Brown, W M, Fusarium spp.”
& Weinstein, G.A.
86-31 Stapleton,JJ. Usa **Soil solarization: a nonchemical Crop Prot. 5:190-198 (1986)

& DeVay,J E.

approach for management of plant
pathogens and pests”
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86-32 S'lcvcns, C. USA **Solar heating of the soil as a potential HortScience 2]:741 (1986) (abstr.)

Khan, V.A., method of weed control of vegetables™
Wilson, M.
& Bonsi, C.
$6-33 Stevens, C., USA “Effect of soil solarization on soilborne Phytopathology 76:1068 (1986) (abstr.)
Tang, A.Y ., pathogens of sweet potato™
Khan, V.A.

& Wilson, M.A.

86-34 Tjamos EC. GRE *Long-term effect of soil solarization Sih 1. Verticillium Symp. (Guelph, Canada)
& Paplomatas, E.J. on Verticillium wilt of artichokes in (1986) (abstr.)
Greece™
86-35 Tjamos EC., GRE “Recovery of Verticillium wilted olive Sth Int. Verticillium Svmp. (Guelph, Canada)
Paplomatas, E.J. trees at'ter individual application of (1986) (abstr.)
& Biris, D.A. soil solarization™
86-36 Usmani, SM.H. PAK “Time-temperature relationships for the Soil Biol. Biochem. 18:493-496 (1986)
& Ghaffar, A, inactivation of sclerotia of Sclerotium

oryvzac”

86-37 Villapudua, J.R. USA **Solar heating and amendments control Calif. Agric. 40:11-13 (1986)
& Munnecke, D.E. cabbage vellows™
86-38 Webb, R.R, UsVvl *Control of damping-off of cucumber, B&C Tests. APS Press, St. Paul, MN. vol. 1, p. 8
using soil solarization™ (1986) (abstr.)
86-39 Welvaert, W, BEL “Influence of plastic mulching and EPPO Bull. 16:311-316 (1986)
& Poppe. J. disinfection on the fungal flora of

soils in Belgium™

8640 Wier, B, USA “Potassium deficiency symptoms (bronzing) Cotl. Progr. Rep. pp. 11-14 (1986)
Roberts, B., svndrome™
DeVay, J.E.,
Mikkelsen, D.,
Garber, R.,
Kerby, T.,
Cassman, K.
& Meek, B.




