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Mycorrhizal fungi are cosmopolitan, beneficial fungi that are 
associated with the roots of most crops. Mycorrhizal fungi have 
beenshown to consistently stimulate plant absorption of P, Zn, and 
Cu, but they also can enhance uptake of K, Ca, Fe, Mg, Mn, and S 
(15,23,37). Due to improved mineral nutrition, plants normally 
grow more rapidly and appear healthier than nonmycorrhizal 
plants, especially an soils of low fertility (4-9, IS, 18, 
23-25,37.47,53,55,61,62). 

The use of fungicides and fumigants to control soilborne 
pathogens is  commonplace. Recently, concern bas developed 
among agriculturists about the effects of pesticide usage upon 
beneficial mycorrhizal fungi. Are the benefits of fungicides and 
fumigants (Increased crop growth via destruction of pathogenic 
organisms) being diluted because they also destroy mycorrhizal 
fungi and thereby reduce nutrient uptake by crops? A substantial 
amount of accurate although fragmented data is now available on 
the interaction between mycorrhizal fungi and fungicides and 
fumigants. The purpose of this review is; to summarize this 
information, synthesize it into generalizations, and jdentify areas in 
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need of further research. 
Excellent reviews on the application, efficiency, mode of action, 

and chemistry of both fumigants (14,40,59) and fungicides 
(14,26,60) are available. These aspects will be discussed only as they 
apply to vesicular-arbuscular (VA) mycorrhi7~1 fungi. Pesticide 
nomenclature is that used by Thompson (59,601. 

CROP STUNTING FOCILOWING APPLICATIONS OF 
FUMIGANTS AND FUNGICIDES 

, Most soil fumigants stimulate crop growth primarily because of 
the elimination of soilborne pathogens. However, s i n e  the first soil 
fumigants were used in 1869 there have been consistent reports of 
stunting following fumigation with many crops including avocado 
(30), citrus (23,29,3 I ,44,55,61-63), cotton (19,651, peach (24,25), 
soybean (53), white clover (491, and hardwood tree species 
(7-9,13,5 1). Many fumigants have been reported to induce stunting 
folEowing fumigation, including chloropicrin (19,29,30,44), D-D 
(27-3 I), ethylene dibromide (27-3 I ) ,  propylene oxide (29,301, vorlex 
(SS), methyl bromide 13,19,23-25,27,44,5 1,53,61-63), carbon 
disulfide (27,29,30), ethylene dichloride (27), and vapam (19,6 I ,62). 
Symptoms of the stunting syndrome include poor growth, and 
small, chlorotic leaves that may become necroticat the edges. Older 
leaves abscise prematurely. Stems are thin and roots are small but 
otherwise appear normal. Plants may die but normally remain alive 
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