Production of huitlacoche (Ustilago maydis) using inoculation techniques developed to screen Reactions of sweet corn to common smut
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Huitlacoche (Syn. cuitlacoche) is the name the Aztecs gave to young, edible galls that form when ears of maize (Zea mays L.) are infected by the basidiomycete Ustilago maydis (DC) Corda (Syn. U. zeae Unger).   Throughout the world these galls are better known as common smut or boil smut, a destructive disease of maize.   Common smut occurs wherever maize is grown.  All above ground plant parts can be infected, but galls that form on the apical meristem of seedlings or those on infected ears cause the greatest losses (Smith & White, 1988).  Meristematic tissue is infected by binucleate infection hyphae that form from sporidial fusion or by infection hyphae that develop directly from germinating teliospores (Walter, 1935).  Sporidia usually are uninucleate and haploid.  Mating and infection are regulated by two loci which have historically been referred to as ‘a’, the mating locus, and ‘b’, the pathogenicity locus.  Infection is frequently associated with plant injury such as hail damage. Symptoms are distinct.  Host cells are stimulated to increase in size and number forming fleshy smut galls that consist of a mixture of fungal and host tissues.  Young galls are firm and light colored.  As galls mature, dark teliospores form giving galls a silver-black appearance.  By the time maize is harvested for grain, galls on ears have become a sooty mass of blackened, powdery teliospores.  Most research leads to the conclusion that gall formation is the result of local infection.

The economic importance of common smut usually is greater in sweet corn than in dent corn.  Smut galls on ears are particularly detrimental to sweet corn because even the smallest gall reduces sweet corn quality.  Also, additional costs are incurred when sweet corn is harvested and processed from fields with smut.   

Host resistance is the most efficient method of controlling common smut.  Variation in incidence of common smut among maize inbreds and hybrids has been reported since the early 1900s. Dent corn is thought to be more resistant than sweet corn.  Resistance probably has been incorporated serendipitously in dent corn because infected breeding lines usually are eliminated from breeding programs.  Sweet corn may be less resistant than dent corn because sweet corn breeders have been less diligent about removing lines with smut galls and because of little genetic variation for smut resistance in sweet corn germplasm. 

Sweet corn hybrids usually are classified resistant or susceptible based on their response to natural infection by U. maydis.  Natural infection also is the primary selection criterion used to eliminate smut-susceptible lines in breeding programs.  Nevertheless, trials based on natural infection have been somewhat unreliable because of the fortuitous occurrence of environmental conditions conducive to infection and an association between host growth stage during infection periods and the plant tissues on which galls form (Pataky, 1991). An efficient, reliable inoculation method could substantially improve evaluations of smut resistance.  These inoculation methods also can be used to produce huitlacoche. 

Silk channel inoculation with U. maydis. Efforts to develop an efficient method of inoculating with U. maydis began in the 18th century when Tillet unsuccessfully attempted to demonstrate the causal relationship between common smut and U. maydis.  Walter (1935) and Christensen (1963) reviewed studies on methods of inoculating maize with U. maydis, most of which induced stalk, leaf, and tassel galls of common smut.  Studies done in the past 12 years have focused on ear infection (Pataky, 1991; Pataky et al, 1995, Pope & McCarter, 1992; Snetselaar & Mimms, 1993; Thakur et al, 1989; Zimmerman & Pataky, 1992).  Ear galls can be induced effectively by injecting a sporidial suspension into the silk channel or through husk leaves soon after silks emerge.

Inoculum is produced by methods similar to those described by Snetselaar and Mims (1993).  Compatible isolates of U. maydis (e.g., isolates of mating type a1b1 and a2b2) are maintained separately on acidified potato dextrose agar (aPDA).  Liquid cultures are prepared by seeding 50 ml of sterile PDB with sporidia taken from aPDA plates.  PDB cultures of U. maydis are incubated on a shaker at room temperature for 18 to 24 h.  Flasks of sterile PDB are seeded with aliquots of liquid culture at a ratio of approximately 0.5 ml sporidial suspension:100 ml sterile PDB.  The volume of seeded-PDB varies depending on the amount of inocula required for inoculations.  Cultures are incubated on a shaker for 12 to 18 h..  Sporidial isolates are mixed together and inoculum is diluted to about 106 sporidia ml-1 immediately before using. 

Three ml of a sporidial suspension are injected down the silk channel of ears.   Silk channel inoculations can be done with several types of devices, such as a hypodermic syringe, a hog vaccinator, or a backpack sprayer equipped with a stainless steel needle.  Although infection is apparent 2 to 3 days after inoculation, host reactions are rated 2 to 3 wk after inoculation when galls are enlarged.   

The silk channel inoculation resulted in a significantly higher incidence of ear galls than natural infection, but assessments of hybrid reactions to smut over years were unacceptably inconsistent (Pataky et al, 1995). Variation associated with the silk channel inoculation procedure was due partly to inoculum concentration and to differences among people inoculating (du Toit & Pataky, 1999b).  Silk age and pollination also affected the susceptibility of ears to infection by U. maydis (du Toit & Pataky, 1999a).  Maize ears were susceptible to infection from silk emergence until 8 to 14 days after silk emergence.  During this period, incidence of ears with galls decreased as silks matured.  Incidence differed by as much as 70% on plants inoculated 7 days apart.  Also, ears were susceptible to infection for a longer period and incidence of galls was higher if pollen was excluded from silks.  Snetselaar et al. (in press) have shown recently that pollination can protect maize ovaries from infection by U. maydis as a result of an abscission zone that forms at the base of pollinated silks.  The abscission zone prevents U. maydis from growing into ovaries.   

Using slightly different procedures in the greenhouse, Snetselaar and Mims (1993) successfully induced up to 90% incidence of ears with galls by injecting a suspension of compatible sporidia through husk leaves as soon as silks were visible.   Incidence of ear galls was nearly 97% in field trials in Georgia when 3 ml of compatible sporidia at a concentration of 106 cells/ml were injected in ears when silks had emerged 5 to 10 cm (Pope & McCarter, 1992).  Inoculation methods that cause all plants to have more than 90% incidence of ears with galls are of limited value when screening maize for resistance to smut.  

These inoculation procedures need to be evaluated further to determine if modification s will allow themto be use for assessing hybrid reactions and breeding for increased levels of smut resistance.  With a few modifications, these inoculation methods also can be used to produce huitlacoche. 

Production of huitlacoche.  In Mexico and some other Latin American countries, huitlacoche is a highly prized delicacy that has been eaten since Precolumbian times (Valverde et al, 1995; Vanegas et al, 1995).  Interest in developing huitlacoche as a cash crop in the United States has increased recently due to an increasing acceptance of huitlacoche by the North American public who view it is a gourmet fungus that is part of a growing market for haute Mexican cuisine (Kennedy, 1989).  Huitlacoche is sold over the internet (e.g., www.earthy.com) and by specialty growers in the US (e.g., Burns Farms, Montverde, FL) for as much as $19 per lb. 

In preliminary studies to assess yield and quality of huitalcoche, sweet corn hybrids were screened as potential plants on which to produce huitlacoche and ear gall development was monitored following silk channel inoculation (Pataky, 1991; Valverde et al, 1993).  Ears of four sweet corn hybrids were inoculated as described above and sampled for 8 consecutive days beginning 14 days after inoculation.  Weight of ears with galls increased about 250% to 500% reaching a maximum of about 280 to 600 g ear-1 between 14 and 21 days after inoculation. Gall tissue was nearly 100% black 19 to 21 days after inoculation.  Yield and quality of huitlacoche were optimal during a 1- to 2-day harvest window when 60% to 80% of gall tissue was black and weight of ears with galls was approaching the maximum.  Beyond this optimal time of harvest, galls lost their spongy integrity and galls that were not protected by husk leaves were colonized occasionally by microbes (e.g., Fusarium spp., Penicillium spp., bacteria).  Also, gall size, incidence of ears with galls, and protection of mature galls by husk leaves differed among 400 different sweet corn hybrids.   

In two subsequent studies, the effects of time of inoculation and harvest were evaluated, and control of pollination was examined.  To evaluate time of inoculation and harvest, a 3 x 8 factorial treatment design was replicated four times.  Inoculation treatments included three times of inoculation: 2 days after mid-silk (mid-silk = silks exposed on 50% of plants), 4 days after mid-silk, and 2 + 4 days after mid-silk.  Huitlacoche was harvested for 8 consecutive days from 10 to 17 days after inoculation.  Each experimental unit was a 2-row plot with about 35 plants per row.  The sweet corn hybrid Suregold was planted in each plot.  All plants in a plot were inoculated by the silk channel method with 8 ml of inoculum injected into each silk channel.  Infected ears were harvested by hand and weighed.   Ears were rated for the percentage of kernels infected (i.e., severity of galls on ears).  Galls were cut from ears and marketable huitlacoche was weighed.  Recovery of huitlacoche was calculated as weight of marketable huitlacoche as a percentage of total ear weight.   

The percentage of kernels infected on each ear differed among inoculation treatments.  Mean severity of ear galls was 51%, 45% and 54% for plants inoculated 2, 4 and 2 + 4 days after mid-silk, respectively.  Despite similarity among treatment means, distributions of ear gall severity were considerably different among inoculation treatments (Figs. 1-3).   Over 25% of the ears inoculated 2 days after mid-silk had >95% of the kernels replaced by huitlacoche, but over 20% of the ears inoculated 2 days after mid-silk had no ear galls (Fig. 1).  This deviation probably was due to variability in plant maturity.  When plants are inoculated 2 days after mid-silk, silks have not emerged from shoots of many individual plants so those plants are not infected.  The distribution of ear gall severity for plants inoculated 4 days after mid-silk was bimodal with modes of  20 to 40% severity and >95% severity (Fig. 2). Infection was less severe on many ears of plants inoculated 4 days after mid-silk probably because abscission zones formed on many silks between 2 and 4 days after silk emergence which prevented U. maydis from infecting ovaries.  The distribution of ear gall severity for plants inoculated 2 + 4 days after mid-silk was similar to the distribution for plants inoculated 2 days after mid-silk except that fewer ears escaped infection (i.e., 0% severity) and nearly 7% of the ears were rotted presumably due to an excessive amount of inoculum (Fig. 3).   

Quality of huitlacoche was unsuitable from 10 to 15 days after inoculation primarily due to lack of teliospores.  Weight of infected ears increased from about 225 g ear-1 10 days after inoculation to 300 to 400 gm ear-1 17 days after inoculation.  Weight of marketable huitlacoche increased from about 10 gm ear-1 10 days after inoculation to a maximum of about 65 gm ear-1 (Fig. 4).  Recovery ranged from 8 to 22 % when quality of huitlacoche was highest 16 and 17 days after inoculation.  Based on an estimated price of $12 per lb., the value of huitlacoche ranged from $0.75 to $1.75 ear-1 between 15 and 17 days after inoculation when quality was acceptable. 

In a second series of experiments, approximately 570 Kg of huitlacoche were produced while examining the effects of time of inoculation and control of pollination.  In three trials of one experiment, five inoculation times and two pollination treatments were replicated three times.  Plants of the sweet corn hybrid Jubilee were detasseled to prevent pollination or allowed to pollinate normally.  Plants were inoculated with 8 ml of a sporidial suspension by the silk channel method at two day intervals between 2 and 10 days after mid-silk.  Ears were harvested and weighed 16 days after inoculation.  Severity of ear galls and weight of huitlacoche were measured.  Experimental units were single rows with about 75 plants per row.  In a corresponding experiment, three male-sterile dent corn hybrids were grown in isolation where they remained unpollinated or they were pollinated by hand.  Plants were inoculated from 2 days after mid-silk to 16 days after mid-silk.  Pollination and inoculation treatments were replicated twice for each hybrid.  Experimental units were two-row plots with about 35 plants per row.  

Mean severity of ear galls was affected by time of inoculation and pollination (Figs.5, 9). Ear galls were about 10 to 20% more severe on detasseled sweet corn than on pollinated sweet corn (Fig.5) and about 5 to 10% more severe on sterile field corn than on pollinated dent corn inoculated 6 to 12 days after mid-silk (Fig. 9).  Distributions of gall severity were similar for detasseled and pollinated sweet corn inoculated 2 days after mid-silk (Fig. 7) when 35 to 40% of ears were not infected.  When sweet corn was inoculated 6 days after mid-silk, fewer plants escaped infection and ears on detasseled plants were infected more severely (Fig. 8).  About 15 to 20% of plants escaped infection when dent corn was inoculated 4 days after mid-silk (Fig. 11) but fewer than 5 % escaped when plants were inoculated 8 days after mid-silk (Fig. 12).  

Weight of infected ears, recovery (%), and yield of huitlacoche also were affected by time of inoculation and pollination.  Weight of infected ears and recovery were highest for sweet corn inoculated 4 or 6 days after mid-silk and for dent corn inoculated 6 or 8 days after mid-silk (data not shown).  Optimal recovery was about 25% as in the previous experiment.  The highest yield of huitlacoche from sweet corn was 85 g ear-1 from detasseled plants inoculated 6 days after mid-silk (Fig. 6). The highest yield of huitlacoche from dent corn was 130 g ear-1 from male-sterile plants inoculated 6 days after mid-silk (Fig. 10).  Market value of theses ears of huitlacoche was about $2.25 to $3.50 ear-1 based on an estimated price of $12 per lb.   

Summary

Silk channel inoculation techniques developed to assess sweet corn reactions to common smut can be used to improve the efficiency of production of huitlacoche.  Timing of inoculation and harvest critically affect yield and quality.  Yield and quality are maximized when huitlacoche is harvested about 16 or 17 days after inoculation and when ears are inoculated about 6 to 8 days after the mid-silk growth stage.  Severity of ear gall infection and yield of huitlacoche can be increased by controlling pollination, thus presumably preventing the formation of an abscission zone at the base of the silk.  Additional evaluations of maize cultivars for their potential to produce huitlacoche could be very useful since maximum yields of huitlacoche from male-sterile dent corn hybrids were 50% greater than those from sweet corn hybrids.  
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Fig. 1. Distribution of ear gall severity (percentage of infected ear) when Suregold sweet corn was inoculated with Ustilago maydis 2 days after the mid-silk growth stage.
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 Fig. 2. Distribution of ear gall severity (percentage of infected ear) when Suregold sweet corn was inoculated with Ustilago maydis 4 days after the mid-silk growth stage.
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Fig. 3. Distribution of ear gall severity (percentage of infected ear) when Suregold sweet corn was inoculated with Ustilago maydis 2 and 4 days after the mid-silk growth stage.
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Fig. 4.  Weight of harvested huitlacoche when Suregold sweet corn was inoculated with Ustilago maydis 2, 4, or 2 + 4 days after the mid-silk growth stage.
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Fig. 5.  Mean severity (%) of ear galls when detasseled and pollinated Jubilee sweet corn was inoculated with Ustilago maydis 2 to 10 days after the mid-silk growth stage. 
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Fig. 6.  Yield of huitlacoche per ear when detasseled and pollinated Jubilee sweet corn was inoculated with Ustilago maydis 2 to 10 days after the mid-silk growth stage. 
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Fig. 7.  Distribution of ear gall severity (percentage of ear infected) when detasseled and pollinated Jubilee sweet corn was inoculated with Ustilago maydis 2 days after the mid-silk growth stage.  
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Fig. 8.  Distribution of ear gall severity (percentage of ear infected) when detasseled and pollinated Jubilee sweet corn was inoculated with Ustilago maydis 6 days after the mid-silk growth stage. 
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Fig. 9.  Mean severity (%) of ear galls when male-sterile and pollinated dent corn was inoculated with Ustilago maydis 2 to 16 days after the mid-silk growth stage. 
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Fig. 10.  Yield of huitlacoche per ear when male-sterile and pollinated dent corn was inoculated with Ustilago maydis 2 to 16 days after the mid-silk growth stage. 
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Fig. 11.  Distribution of ear gall severity (percentage of ear infected) when male-sterile and pollinated dent corn was inoculated with Ustilago maydis 4 days after the mid-silk growth stage
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Fig. 12.  Distribution of ear gall severity (percentage of ear infected) when male-sterile and pollinated dent corn was inoculated with Ustilago maydis 8 days after the mid-silk growth stage
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				2		1102		A		2		11		.		.		18		0		0		0		8		15		23		9

				2		1202		A		2		12		.		.		27		0		0		0		11		11		13		6

				3		102		A		2		1		31.8		4.4		17		0		1		0		0		1		7		42

				3		202		A		2		2		55.6		9.8		9		0		1		0		1		6		9		55

				3		302		A		2		3		52.7		10.9		7		0		0		0		0		2		14		59

		A2												284.9		67.1		96		4		2		5		25		43		73		272		520

		A2								520		23.5		213		50		18		1		0		1		5		8		14		52		99

				1		703		A		3		7		51.6		20.1		1		1		1		0		4		4		7		40

				1		803		A		3		8		60.6		21.8		9		0		0		2		6		5		15		24

				1		903		A		3		9		67.6		22.9		2		1		0		7		10		12		17		23

				2		1003		A		3		10		54.6		13.8		9		0		0		0		8		14		16		10

				2		1103		A		3		11		48.3		13.6		11		0		0		1		3		10		13		18

				2		1203		A		3		12		64.8		18.9		5		0		0		0		2		17		25		23

				3		103		A		3		1		28		1.1		10		28		6		11		1		6		0		0

				3		203		A		3		2		26.9		2.1		5		11		7		14		15		2		5		6

				3		303		A		3		3		36.1		0.9		27		9		3		4		2		4		1		16

		A3												438.5		115.2		79		50		17		39		51		74		99		160		569

		A3								569		26.1		329		86		14		9		3		7		9		13		17		28		100

				1		704		A		4		7		55.9		18.2		8		3		1		2		8		20		11		11

				1		804		A		4		8		59.1		12.8		2		2		1		3		23		18		9		8

				1		904		A		4		9		50.3		13.6		3		0		0		3		20		13		8		13

				2		1004		A		4		10		38.9		0.5		22		13		14		6		5		0		0		0

				2		1104		A		4		11		43.9		7.1		5		0		1		8		18		17		8		4

				2		1204		A		4		12		47.2		7.6		2		3		6		13		26		15		6		0

				3		104		A		4		1		34.1		0.1		3		3		4		11		14		14		14		4

				3		204		A		4		2		30.8		0.1		4		6		4		9		13		7		2		4

				3		304		A		4		3		34.6		0.8		31		6		4		4		1		1		0		4

		A4												394.8		60.8		80		36		35		59		128		105		58		48		549

		A4								549		15.5		296		46		15		7		6		11		23		19		11		9		101

				1		705		A		5		7		.		.		29		18		13		2		1		4		0		0

				1		805		A		5		8		.		.		26		20		22		4		1		0		0		0

				1		905		A		5		9		.		.		33		17		14		4		0		0		0		0

				2		1005		A		5		10		43.5		0.1		55		5		0		2		2		2		0		2

				2		1105		A		5		11		41.1		5.1		4		4		5		13		16		6		1		8

				2		1205		A		5		12		38.2		1.6		14		8		13		10		7		5		2		4

				3		105		A		5		1		30.9		.		8		10		9		19		19		2		5		4

				3		205		A		5		2		37.1		.		11		7		6		11		16		7		3		2

				3		305		A		5		3		34.8		.		8		2		15		15		22		7		5		2

		A5												225.6		6.8		188		91		97		80		84		33		16		22		611

		A5								611		3		169		5		31		15		16		13		14		5		3		4		101

				1		701		B		1		7		29.6		3.4		26		0		0		2		3		0		1		11

				1		801		B		1		8		33.8		5.6		24		0		0		2		6		1		0		17

				1		901		B		1		9		33.2		4.1		18		0		0		16		9		6		1		0

				2		1001		B		1		10		33.3		8.9		12		0		0		1		6		6		9		5

				2		1101		B		1		11		41.9		9.3		19		0		1		2		7		9		4		9

				2		1201		B		1		12		46.7		9.8		13		0		0		2		4		7		10		10

				3		101		B		1		1		30.1		3.6		9		0		0		2		1		2		3		29

				3		201		B		1		2		37.9		6.3		14		0		0		0		1		3		3		31

				3		301		B		1		3		36.5		6.6		18		0		0		1		1		8		5		24

		B1												323		57.6		153		0		1		28		38		42		36		136		434

		B1								434		17.8		242		43		35		0		0		6		9		10		8		31		99

				1		702		B		2		7		47.6		11.3		4		0		0		1		2		6		5		23

				1		802		B		2		8		32.8		5.9		2		0		2		7		1		4		3		5

				1		902		B		2		9		48		16.6		5		0		0		0		1		0		1		41

				2		1002		B		2		10		.		.		.		.		.		.		.		.		.		.

				2		1102		B		2		11		.		.		17		0		0		0		11		6		2		1

				2		1202		B		2		12		.		.		14		0		0		0		14		9		8		2

				3		102		B		2		1		27.3		3.8		9		0		0		0		1		3		8		21

				3		202		B		2		2		38.4		5.5		6		0		0		0		1		1		5		41

				3		302		B		2		3		30.4		4.4		3		0		0		0		4		4		6		27

		B2												224.5		47.5		60		0		2		8		35		33		38		161		337

		B2								337		21.4		168		36		18		0		1		2		10		10		11		48		100

				1		703		B		3		7		57.2		18.4		2		1		0		0		3		2		15		23

				1		803		B		3		8		52.9		17.1		4		0		3		2		4		14		6		24

				1		903		B		3		9		55.2		16.4		2		1		1		1		7		14		11		18

				2		1003		B		3		10		39.4		10.9		0		0		0		0		4		10		7		16

				2		1103		B		3		11		39.8		8.4		10		1		0		2		3		10		8		7

				2		1203		B		3		12		49.1		12.6		1		0		0		0		1		11		24		8

				3		103		B		3		1		26.1		0.1		30		16		4		0		0		0		0		0

				3		203		B		3		2		24.2		1.5		7		8		4		11		10		6		2		0

				3		303		B		3		3		22		1.3		10		3		5		2		9		3		2		9

		B3												365.9		86.7		66		30		17		18		41		70		75		105		422

		B3								422		23.7		274		65		16		7		4		4		10		17		18		25		101

				1		704		B		4		7		42.7		8.8		0		4		7		7		23		9		2		2

				1		804		B		4		8		51.1		11.6		2		0		1		6		22		14		5		5

				1		904		B		4		9		44.2		8		3		1		0		9		16		14		2		2

				2		1004		B		4		10		36		0.6		12		21		7		7		2		0		1		0

				2		1104		B		4		11		40.1		6.3		4		0		1		5		11		10		6		5

				2		1204		B		4		12		33.7		4.4		4		1		2		13		13		6		2		1

				3		104		B		4		1		30.5		0.1		13		5		4		9		19		7		7		5

				3		204		B		4		2		17.1		0.1		25		4		3		1		0		0		0		0

				3		304		B		4		3		36		0.3		14		11		14		11		0		0		3		2

		B4												331.4		40.2		77		47		39		68		106		60		28		22		447

		B4								447		12.1		248		30		17		11		9		15		24		13		6		5		100

				1		705		B		5		7		.		.		34		6		7		3		0		0		0		0

				1		805		B		5		8		.		.		34		5		3		1		0		0		0		0

				1		905		B		5		9		.		.		31		6		3		0		0		0		0		0

				2		1005		B		5		10		35.3		0.4		25		8		6		4		0		3		0		0

				2		1105		B		5		11		29.1		2.3		3		7		6		5		6		1		1		5

				2		1205		B		5		12		31.8		1.5		8		8		7		7		5		2		2		2

				3		105		B		5		1		36.4		.		6		8		10		6		6		3		2		4

				3		205		B		5		2		29.9		.		17		13		4		9		6		1		0		0

				3		305		B		5		3		23.8		.		7		8		8		13		8		1		2		1

		B5												186.3		4.2		165		69		54		48		31		11		7		12		397

		B5								397		2.1		140		3		42		17		14		12		8		3		2		3		101

				1		701		C		1		7		39.2		4.1		27		1		1		1		3		2		2		14

				1		801		C		1		8		43.3		8.5		19		0		1		4		1		4		3		19

				1		901		C		1		9		46.6		3.8		25		4		8		19		13		1		1		0

				2		1001		C		1		10		41.7		11		12		0		0		0		9		7		7		10

				2		1101		C		1		11		42.4		8.7		21		2		2		5		4		7		8		8

				2		1201		C		1		12		37.3		6.5		17		0		2		7		7		6		5		5

				3		101		C		1		1		34.9		5.5		27		0		0		0		1		5		1		25

				3		201		C		1		2		38.4		4.6		31		0		1		1		5		3		4		18

				3		301		C		1		3		41.4		6.3		30		0		0		0		5		4		7		20

		C1												365.2		59		209		7		15		37		48		39		38		119		512

		C1								512		16.1		274		44		41		1		3		7		9		8		7		23		99

				1		702		C		2		7		48.7		8.4		8		0		0		3		6		5		5		23

				1		802		C		2		8		48		14.6		9		0		0		1		4		6		4		25

				1		902		C		2		9		49.6		16.8		3		0		0		0		3		2		6		35

				2		1002		C		2		10		.		.		.		.		.		.		.		.		.		.

				2		1102		C		2		11		.		.		54		0		0		5		0		1		1		0

				2		1202		C		2		12		.		.		38		0		0		8		2		0		0		0

				3		102		C		2		1		40.7		4.4		25		0		0		0		6		7		9		16

				3		202		C		2		2		52.7		10.2		7		0		0		1		1		11		17		31

				3		302		C		2		3		42.9		5.9		14		0		0		1		7		11		12		18

		C2												282.6		60.3		158		0		0		19		29		43		54		148		451

		C2								451		21.2		212		45		35		0		0		4		6		10		12		33		100

				1		703		C		3		7		55.5		18.3		6		0		0		1		7		8		9		21

				1		803		C		3		8		54.8		18.1		3		2		2		4		4		7		15		25

				1		903		C		3		9		51.4		17.3		0		0		0		5		8		4		7		25

				2		1003		C		3		10		45.3		9.4		5		1		1		10		10		7		3		11

				2		1103		C		3		11		48.4		10.1		13		0		0		1		8		5		8		14

				2		1203		C		3		12		57.8		11.6		7		2		1		3		14		17		8		12

				3		103		C		3		1		34		0.1		33		26		3		1		0		0		0		0

				3		203		C		3		2		36.6		0.8		20		9		10		14		7		11		0		0

				3		303		C		3		3		21.6		0.1		22		11		2		4		1		1		0		1

		C3												405.4		85.8		109		51		19		43		59		60		50		109		500

		C3								500		21.1		304		64		22		10		4		9		12		12		10		22		101

				1		704		C		4		7		49.7		7.3		1		5		2		15		20		6		5		0

				1		804		C		4		8		54.3		5.6		3		5		10		24		18		5		1		1

				1		904		C		4		9		48.7		5.1		4		2		6		15		20		4		4		2

				2		1004		C		4		10		38.8		0.4		22		16		6		6		4		1		0		0

				2		1104		C		4		11		45.9		4.4		12		1		6		9		20		5		5		1

				2		1204		C		4		12		42.3		0.6		12		28		11		5		1		1		0		0

				3		104		C		4		1		35.1		0.1		47		13		4		3		0		1		0		3

				3		204		C		4		2		20.3		0.1		29		4		1		3		0		0		0		0

				3		304		C		4		3		35.6		0.1		62		8		0		0		0		0		0		0

		C4												370.7		23.7		192		82		46		80		83		23		15		7		528

		C4								528		6.5		278		18		36		16		9		15		16		4		3		1		100

				1		705		C		5		7		.		.		48		3		1		0		0		0		0		0

				1		805		C		5		8		.		.		57		1		0		0		0		0		0		0

				1		905		C		5		9		.		.		48		0		0		0		0		0		0		0

				2		1005		C		5		10		46.3		1.1		51		7		1		0		0		0		0		0

				2		1105		C		5		11		39.8		1.9		23		14		4		3		0		0		5		2

				2		1205		C		5		12		44.9		0.1		49		7		1		1		2		1		0		0

				3		105		C		5		1		38.6		.		42		10		7		3		2		1		0		1

				3		205		C		5		2		36.6		.		28		10		7		8		1		1		1		3

				3		305		C		5		3		36.4		.		17		15		6		11		1		3		0		0

		C5												242.6		3.1		363		67		27		26		6		6		6		6		507

		C5								507		1.1		182		2		72		13		5		5		1		1		1		1		99
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Sheet2

				Inoculated		Treatment		Huitlacoche

		A1		2		Detasseled		57						606		18.5		308		57				44.7				40		1		1		4		7		7		9		31		100

		A2		4		Detasseled		50						520		23.5		213		60				68				18		1		0		1		5		8		14		52		99

		A3		6		Detasseled		86						569		26.1		329		86				53.8				14		9		3		7		9		13		17		28		100

		A4		8		Detasseled		46						549		15.5		296		46				40.7				15		7		6		11		23		19		11		9		101

		A5		10		Detasseled		5						611		3		169		5				18.5				31		15		16		13		14		5		3		4		101

		C1		2		Pollen		44						512		16.1		274		44				37.5				41		1		3		7		9		8		7		23		99

		C2		4		Pollen		45						451		21.2		212		45				50.5				35		0		0		4		6		10		12		33		100

		C3		6		Pollen		64						500		21.1		304		64				43.3				22		10		4		9		12		12		10		22		101

		C4		8		Pollen		18						528		6.5		278		18				15.6				36		16		9		15		16		4		3		1		100
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				1		901		B		1		9		33.2		4.1		18		0		0		16		9		6		1		0

				2		1001		B		1		10		33.3		8.9		12		0		0		1		6		6		9		5

				2		1101		B		1		11		41.9		9.3		19		0		1		2		7		9		4		9

				2		1201		B		1		12		46.7		9.8		13		0		0		2		4		7		10		10

				3		101		B		1		1		30.1		3.6		9		0		0		2		1		2		3		29

				3		201		B		1		2		37.9		6.3		14		0		0		0		1		3		3		31

				3		301		B		1		3		36.5		6.6		18		0		0		1		1		8		5		24

		B1												323		57.6		153		0		1		28		38		42		36		136		434

		B1								434		17.8		242		43		35		0		0		6		9		10		8		31		99

				1		702		B		2		7		47.6		11.3		4		0		0		1		2		6		5		23

				1		802		B		2		8		32.8		5.9		2		0		2		7		1		4		3		5

				1		902		B		2		9		48		16.6		5		0		0		0		1		0		1		41

				2		1002		B		2		10		.		.		.		.		.		.		.		.		.		.

				2		1102		B		2		11		.		.		17		0		0		0		11		6		2		1

				2		1202		B		2		12		.		.		14		0		0		0		14		9		8		2

				3		102		B		2		1		27.3		3.8		9		0		0		0		1		3		8		21

				3		202		B		2		2		38.4		5.5		6		0		0		0		1		1		5		41

				3		302		B		2		3		30.4		4.4		3		0		0		0		4		4		6		27

		B2												224.5		47.5		60		0		2		8		35		33		38		161		337

		B2								337		21.4		168		36		18		0		1		2		10		10		11		48		100

				1		703		B		3		7		57.2		18.4		2		1		0		0		3		2		15		23

				1		803		B		3		8		52.9		17.1		4		0		3		2		4		14		6		24

				1		903		B		3		9		55.2		16.4		2		1		1		1		7		14		11		18

				2		1003		B		3		10		39.4		10.9		0		0		0		0		4		10		7		16

				2		1103		B		3		11		39.8		8.4		10		1		0		2		3		10		8		7

				2		1203		B		3		12		49.1		12.6		1		0		0		0		1		11		24		8

				3		103		B		3		1		26.1		0.1		30		16		4		0		0		0		0		0

				3		203		B		3		2		24.2		1.5		7		8		4		11		10		6		2		0

				3		303		B		3		3		22		1.3		10		3		5		2		9		3		2		9

		B3												365.9		86.7		66		30		17		18		41		70		75		105		422

		B3								422		23.7		274		65		16		7		4		4		10		17		18		25		101

				1		704		B		4		7		42.7		8.8		0		4		7		7		23		9		2		2

				1		804		B		4		8		51.1		11.6		2		0		1		6		22		14		5		5

				1		904		B		4		9		44.2		8		3		1		0		9		16		14		2		2

				2		1004		B		4		10		36		0.6		12		21		7		7		2		0		1		0

				2		1104		B		4		11		40.1		6.3		4		0		1		5		11		10		6		5

				2		1204		B		4		12		33.7		4.4		4		1		2		13		13		6		2		1

				3		104		B		4		1		30.5		0.1		13		5		4		9		19		7		7		5

				3		204		B		4		2		17.1		0.1		25		4		3		1		0		0		0		0

				3		304		B		4		3		36		0.3		14		11		14		11		0		0		3		2

		B4												331.4		40.2		77		47		39		68		106		60		28		22		447

		B4								447		12.1		248		30		17		11		9		15		24		13		6		5		100

				1		705		B		5		7		.		.		34		6		7		3		0		0		0		0

				1		805		B		5		8		.		.		34		5		3		1		0		0		0		0

				1		905		B		5		9		.		.		31		6		3		0		0		0		0		0

				2		1005		B		5		10		35.3		0.4		25		8		6		4		0		3		0		0

				2		1105		B		5		11		29.1		2.3		3		7		6		5		6		1		1		5

				2		1205		B		5		12		31.8		1.5		8		8		7		7		5		2		2		2

				3		105		B		5		1		36.4		.		6		8		10		6		6		3		2		4

				3		205		B		5		2		29.9		.		17		13		4		9		6		1		0		0

				3		305		B		5		3		23.8		.		7		8		8		13		8		1		2		1

		B5												186.3		4.2		165		69		54		48		31		11		7		12		397

		B5								397		2.1		140		3		42		17		14		12		8		3		2		3		101

				1		701		C		1		7		39.2		4.1		27		1		1		1		3		2		2		14

				1		801		C		1		8		43.3		8.5		19		0		1		4		1		4		3		19

				1		901		C		1		9		46.6		3.8		25		4		8		19		13		1		1		0

				2		1001		C		1		10		41.7		11		12		0		0		0		9		7		7		10

				2		1101		C		1		11		42.4		8.7		21		2		2		5		4		7		8		8

				2		1201		C		1		12		37.3		6.5		17		0		2		7		7		6		5		5

				3		101		C		1		1		34.9		5.5		27		0		0		0		1		5		1		25

				3		201		C		1		2		38.4		4.6		31		0		1		1		5		3		4		18

				3		301		C		1		3		41.4		6.3		30		0		0		0		5		4		7		20

		C1												365.2		59		209		7		15		37		48		39		38		119		512

		C1								512		16.1		274		44		41		1		3		7		9		8		7		23		99

				1		702		C		2		7		48.7		8.4		8		0		0		3		6		5		5		23

				1		802		C		2		8		48		14.6		9		0		0		1		4		6		4		25

				1		902		C		2		9		49.6		16.8		3		0		0		0		3		2		6		35

				2		1002		C		2		10		.		.		.		.		.		.		.		.		.		.

				2		1102		C		2		11		.		.		54		0		0		5		0		1		1		0

				2		1202		C		2		12		.		.		38		0		0		8		2		0		0		0

				3		102		C		2		1		40.7		4.4		25		0		0		0		6		7		9		16

				3		202		C		2		2		52.7		10.2		7		0		0		1		1		11		17		31

				3		302		C		2		3		42.9		5.9		14		0		0		1		7		11		12		18

		C2												282.6		60.3		158		0		0		19		29		43		54		148		451

		C2								451		21.2		212		45		35		0		0		4		6		10		12		33		100

				1		703		C		3		7		55.5		18.3		6		0		0		1		7		8		9		21

				1		803		C		3		8		54.8		18.1		3		2		2		4		4		7		15		25

				1		903		C		3		9		51.4		17.3		0		0		0		5		8		4		7		25

				2		1003		C		3		10		45.3		9.4		5		1		1		10		10		7		3		11

				2		1103		C		3		11		48.4		10.1		13		0		0		1		8		5		8		14

				2		1203		C		3		12		57.8		11.6		7		2		1		3		14		17		8		12

				3		103		C		3		1		34		0.1		33		26		3		1		0		0		0		0

				3		203		C		3		2		36.6		0.8		20		9		10		14		7		11		0		0

				3		303		C		3		3		21.6		0.1		22		11		2		4		1		1		0		1

		C3												405.4		85.8		109		51		19		43		59		60		50		109		500

		C3								500		21.1		304		64		22		10		4		9		12		12		10		22		101

				1		704		C		4		7		49.7		7.3		1		5		2		15		20		6		5		0

				1		804		C		4		8		54.3		5.6		3		5		10		24		18		5		1		1

				1		904		C		4		9		48.7		5.1		4		2		6		15		20		4		4		2

				2		1004		C		4		10		38.8		0.4		22		16		6		6		4		1		0		0

				2		1104		C		4		11		45.9		4.4		12		1		6		9		20		5		5		1

				2		1204		C		4		12		42.3		0.6		12		28		11		5		1		1		0		0

				3		104		C		4		1		35.1		0.1		47		13		4		3		0		1		0		3

				3		204		C		4		2		20.3		0.1		29		4		1		3		0		0		0		0

				3		304		C		4		3		35.6		0.1		62		8		0		0		0		0		0		0

		C4												370.7		23.7		192		82		46		80		83		23		15		7		528

		C4								528		6.5		278		18		36		16		9		15		16		4		3		1		100

				1		705		C		5		7		.		.		48		3		1		0		0		0		0		0

				1		805		C		5		8		.		.		57		1		0		0		0		0		0		0

				1		905		C		5		9		.		.		48		0		0		0		0		0		0		0

				2		1005		C		5		10		46.3		1.1		51		7		1		0		0		0		0		0

				2		1105		C		5		11		39.8		1.9		23		14		4		3		0		0		5		2

				2		1205		C		5		12		44.9		0.1		49		7		1		1		2		1		0		0

				3		105		C		5		1		38.6		.		42		10		7		3		2		1		0		1

				3		205		C		5		2		36.6		.		28		10		7		8		1		1		1		3

				3		305		C		5		3		36.4		.		17		15		6		11		1		3		0		0

		C5												242.6		3.1		363		67		27		26		6		6		6		6		507

		C5								507		1.1		182		2		72		13		5		5		1		1		1		1		99
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Sheet2

				Inoculated		Treatment		Huitlacoche

		A1		2		Detasseled		57						606		18.5		308		57				44.7				40		1		1		4		7		7		9		31		100

		A2		4		Detasseled		50						520		23.5		213		50				68				18		1		0		1		5		8		14		52		99

		A3		6		Detasseled		86						569		26.1		329		86				53.8				14		9		3		7		9		13		17		28		100

		A4		8		Detasseled		46						549		15.5		296		46				40.7				15		7		6		11		23		19		11		9		101

		A5		10		Detasseled		5						611		3		169		5				18.5				31		15		16		13		14		5		3		4		101

		C1		2		Pollen		44						512		16.1		274		44				37.5				41		1		3		7		9		8		7		23		99

		C2		4		Pollen		45						451		21.2		212		45				50.5				35		0		0		4		6		10		12		33		100

		C3		6		Pollen		64						500		21.1		304		64				43.3				22		10		4		9		12		12		10		22		101

		C4		8		Pollen		18						528		6.5		278		18				15.6				36		16		9		15		16		4		3		1		100

		C5		10		Pollen		2						507		1.1		182		2				4.4				72		13		5		5		1		1		1		1		99

		B1		2										434		17.8		242		43				46.7				35		0		0		6		9		10		8		31		99

		B2		4										337		21.4		168		36				65.1				18		0		1		2		10		10		11		48		100

		B3		6										422		23.7		274		65				54.2				16		7		4		4		10		17		18		25		101

		B4		8										447		12.1		248		30				30.4				17		11		9		15		24		13		6		5		100

		B5		10										397		2.1		140		3				13				42		17		14		12		8		3		2		3		101
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Sheet1

		Mean		Exp		Plot		Trt		Day		Rep		Wt		Yld		0		0-5		5-10		10-25		25-50		50-75		75-90		> 90

				1		701		A		1		7		31.6		2.3		33		0		0		1		1		1		1		11

				1		801		A		1		8		40.6		6.3		34		1		0		2		4		1		2		12

				1		901		A		1		9		50.1		9.2		36		1		4		7		10		8		7		8

				2		1001		A		1		10		38.9		9.2		25		0		1		2		4		9		10		9

				2		1101		A		1		11		60.7		14.3		27		0		0		2		11		9		7		21

				2		1201		A		1		12		48.7		10.6		23		2		0		3		5		5		9		16

				3		101		A		1		1		38		5.1		25		0		1		3		4		3		6		27

				3		201		A		1		2		46.4		5.3		29		0		0		3		3		4		3		32

				3		301		A		1		3		55.7		13.7		13		0		0		1		1		3		8		52

														410.7		76		245		4		6		24		43		43		53		188		606

		A1								606		18.5		308		57		40		1		1		4		7		7		9		31		100

				1		702		A		2		7		35.9		8.2		2		3		0		0		0		2		7		17

				1		802		A		2		8		44.8		10.7		8		1		0		4		4		4		0		21

				1		902		A		2		9		64.1		23.1		8		0		0		1		1		2		0		63

				2		1002		A		2		10		.		.		.		.		.		.		.		.		.		.

				2		1102		A		2		11		.		.		18		0		0		0		8		15		23		9

				2		1202		A		2		12		.		.		27		0		0		0		11		11		13		6

				3		102		A		2		1		31.8		4.4		17		0		1		0		0		1		7		42

				3		202		A		2		2		55.6		9.8		9		0		1		0		1		6		9		55

				3		302		A		2		3		52.7		10.9		7		0		0		0		0		2		14		59

		A2												284.9		67.1		96		4		2		5		25		43		73		272		520

		A2								520		23.5		213		50		18		1		0		1		5		8		14		52		99

				1		703		A		3		7		51.6		20.1		1		1		1		0		4		4		7		40

				1		803		A		3		8		60.6		21.8		9		0		0		2		6		5		15		24

				1		903		A		3		9		67.6		22.9		2		1		0		7		10		12		17		23

				2		1003		A		3		10		54.6		13.8		9		0		0		0		8		14		16		10

				2		1103		A		3		11		48.3		13.6		11		0		0		1		3		10		13		18

				2		1203		A		3		12		64.8		18.9		5		0		0		0		2		17		25		23

				3		103		A		3		1		28		1.1		10		28		6		11		1		6		0		0

				3		203		A		3		2		26.9		2.1		5		11		7		14		15		2		5		6

				3		303		A		3		3		36.1		0.9		27		9		3		4		2		4		1		16

		A3												438.5		115.2		79		50		17		39		51		74		99		160		569

		A3								569		26.1		329		86		14		9		3		7		9		13		17		28		100

				1		704		A		4		7		55.9		18.2		8		3		1		2		8		20		11		11

				1		804		A		4		8		59.1		12.8		2		2		1		3		23		18		9		8

				1		904		A		4		9		50.3		13.6		3		0		0		3		20		13		8		13

				2		1004		A		4		10		38.9		0.5		22		13		14		6		5		0		0		0

				2		1104		A		4		11		43.9		7.1		5		0		1		8		18		17		8		4

				2		1204		A		4		12		47.2		7.6		2		3		6		13		26		15		6		0

				3		104		A		4		1		34.1		0.1		3		3		4		11		14		14		14		4

				3		204		A		4		2		30.8		0.1		4		6		4		9		13		7		2		4

				3		304		A		4		3		34.6		0.8		31		6		4		4		1		1		0		4

		A4												394.8		60.8		80		36		35		59		128		105		58		48		549

		A4								549		15.5		296		46		15		7		6		11		23		19		11		9		101

				1		705		A		5		7		.		.		29		18		13		2		1		4		0		0

				1		805		A		5		8		.		.		26		20		22		4		1		0		0		0

				1		905		A		5		9		.		.		33		17		14		4		0		0		0		0

				2		1005		A		5		10		43.5		0.1		55		5		0		2		2		2		0		2

				2		1105		A		5		11		41.1		5.1		4		4		5		13		16		6		1		8

				2		1205		A		5		12		38.2		1.6		14		8		13		10		7		5		2		4

				3		105		A		5		1		30.9		.		8		10		9		19		19		2		5		4

				3		205		A		5		2		37.1		.		11		7		6		11		16		7		3		2

				3		305		A		5		3		34.8		.		8		2		15		15		22		7		5		2

		A5												225.6		6.8		188		91		97		80		84		33		16		22		611

		A5								611		3		169		5		31		15		16		13		14		5		3		4		101

				1		701		B		1		7		29.6		3.4		26		0		0		2		3		0		1		11

				1		801		B		1		8		33.8		5.6		24		0		0		2		6		1		0		17

				1		901		B		1		9		33.2		4.1		18		0		0		16		9		6		1		0

				2		1001		B		1		10		33.3		8.9		12		0		0		1		6		6		9		5

				2		1101		B		1		11		41.9		9.3		19		0		1		2		7		9		4		9

				2		1201		B		1		12		46.7		9.8		13		0		0		2		4		7		10		10

				3		101		B		1		1		30.1		3.6		9		0		0		2		1		2		3		29

				3		201		B		1		2		37.9		6.3		14		0		0		0		1		3		3		31

				3		301		B		1		3		36.5		6.6		18		0		0		1		1		8		5		24

		B1												323		57.6		153		0		1		28		38		42		36		136		434

		B1								434		17.8		242		43		35		0		0		6		9		10		8		31		99

				1		702		B		2		7		47.6		11.3		4		0		0		1		2		6		5		23

				1		802		B		2		8		32.8		5.9		2		0		2		7		1		4		3		5

				1		902		B		2		9		48		16.6		5		0		0		0		1		0		1		41

				2		1002		B		2		10		.		.		.		.		.		.		.		.		.		.

				2		1102		B		2		11		.		.		17		0		0		0		11		6		2		1

				2		1202		B		2		12		.		.		14		0		0		0		14		9		8		2

				3		102		B		2		1		27.3		3.8		9		0		0		0		1		3		8		21

				3		202		B		2		2		38.4		5.5		6		0		0		0		1		1		5		41

				3		302		B		2		3		30.4		4.4		3		0		0		0		4		4		6		27

		B2												224.5		47.5		60		0		2		8		35		33		38		161		337

		B2								337		21.4		168		36		18		0		1		2		10		10		11		48		100

				1		703		B		3		7		57.2		18.4		2		1		0		0		3		2		15		23

				1		803		B		3		8		52.9		17.1		4		0		3		2		4		14		6		24

				1		903		B		3		9		55.2		16.4		2		1		1		1		7		14		11		18

				2		1003		B		3		10		39.4		10.9		0		0		0		0		4		10		7		16

				2		1103		B		3		11		39.8		8.4		10		1		0		2		3		10		8		7

				2		1203		B		3		12		49.1		12.6		1		0		0		0		1		11		24		8

				3		103		B		3		1		26.1		0.1		30		16		4		0		0		0		0		0

				3		203		B		3		2		24.2		1.5		7		8		4		11		10		6		2		0

				3		303		B		3		3		22		1.3		10		3		5		2		9		3		2		9

		B3												365.9		86.7		66		30		17		18		41		70		75		105		422

		B3								422		23.7		274		65		16		7		4		4		10		17		18		25		101

				1		704		B		4		7		42.7		8.8		0		4		7		7		23		9		2		2

				1		804		B		4		8		51.1		11.6		2		0		1		6		22		14		5		5

				1		904		B		4		9		44.2		8		3		1		0		9		16		14		2		2

				2		1004		B		4		10		36		0.6		12		21		7		7		2		0		1		0

				2		1104		B		4		11		40.1		6.3		4		0		1		5		11		10		6		5

				2		1204		B		4		12		33.7		4.4		4		1		2		13		13		6		2		1

				3		104		B		4		1		30.5		0.1		13		5		4		9		19		7		7		5

				3		204		B		4		2		17.1		0.1		25		4		3		1		0		0		0		0

				3		304		B		4		3		36		0.3		14		11		14		11		0		0		3		2

		B4												331.4		40.2		77		47		39		68		106		60		28		22		447

		B4								447		12.1		248		30		17		11		9		15		24		13		6		5		100

				1		705		B		5		7		.		.		34		6		7		3		0		0		0		0

				1		805		B		5		8		.		.		34		5		3		1		0		0		0		0

				1		905		B		5		9		.		.		31		6		3		0		0		0		0		0

				2		1005		B		5		10		35.3		0.4		25		8		6		4		0		3		0		0

				2		1105		B		5		11		29.1		2.3		3		7		6		5		6		1		1		5

				2		1205		B		5		12		31.8		1.5		8		8		7		7		5		2		2		2

				3		105		B		5		1		36.4		.		6		8		10		6		6		3		2		4

				3		205		B		5		2		29.9		.		17		13		4		9		6		1		0		0

				3		305		B		5		3		23.8		.		7		8		8		13		8		1		2		1

		B5												186.3		4.2		165		69		54		48		31		11		7		12		397

		B5								397		2.1		140		3		42		17		14		12		8		3		2		3		101

				1		701		C		1		7		39.2		4.1		27		1		1		1		3		2		2		14

				1		801		C		1		8		43.3		8.5		19		0		1		4		1		4		3		19

				1		901		C		1		9		46.6		3.8		25		4		8		19		13		1		1		0

				2		1001		C		1		10		41.7		11		12		0		0		0		9		7		7		10

				2		1101		C		1		11		42.4		8.7		21		2		2		5		4		7		8		8

				2		1201		C		1		12		37.3		6.5		17		0		2		7		7		6		5		5

				3		101		C		1		1		34.9		5.5		27		0		0		0		1		5		1		25

				3		201		C		1		2		38.4		4.6		31		0		1		1		5		3		4		18

				3		301		C		1		3		41.4		6.3		30		0		0		0		5		4		7		20

		C1												365.2		59		209		7		15		37		48		39		38		119		512

		C1								512		16.1		274		44		41		1		3		7		9		8		7		23		99

				1		702		C		2		7		48.7		8.4		8		0		0		3		6		5		5		23

				1		802		C		2		8		48		14.6		9		0		0		1		4		6		4		25

				1		902		C		2		9		49.6		16.8		3		0		0		0		3		2		6		35

				2		1002		C		2		10		.		.		.		.		.		.		.		.		.		.

				2		1102		C		2		11		.		.		54		0		0		5		0		1		1		0

				2		1202		C		2		12		.		.		38		0		0		8		2		0		0		0

				3		102		C		2		1		40.7		4.4		25		0		0		0		6		7		9		16

				3		202		C		2		2		52.7		10.2		7		0		0		1		1		11		17		31

				3		302		C		2		3		42.9		5.9		14		0		0		1		7		11		12		18

		C2												282.6		60.3		158		0		0		19		29		43		54		148		451

		C2								451		21.2		212		45		35		0		0		4		6		10		12		33		100

				1		703		C		3		7		55.5		18.3		6		0		0		1		7		8		9		21

				1		803		C		3		8		54.8		18.1		3		2		2		4		4		7		15		25

				1		903		C		3		9		51.4		17.3		0		0		0		5		8		4		7		25

				2		1003		C		3		10		45.3		9.4		5		1		1		10		10		7		3		11

				2		1103		C		3		11		48.4		10.1		13		0		0		1		8		5		8		14

				2		1203		C		3		12		57.8		11.6		7		2		1		3		14		17		8		12

				3		103		C		3		1		34		0.1		33		26		3		1		0		0		0		0

				3		203		C		3		2		36.6		0.8		20		9		10		14		7		11		0		0

				3		303		C		3		3		21.6		0.1		22		11		2		4		1		1		0		1

		C3												405.4		85.8		109		51		19		43		59		60		50		109		500

		C3								500		21.1		304		64		22		10		4		9		12		12		10		22		101

				1		704		C		4		7		49.7		7.3		1		5		2		15		20		6		5		0

				1		804		C		4		8		54.3		5.6		3		5		10		24		18		5		1		1

				1		904		C		4		9		48.7		5.1		4		2		6		15		20		4		4		2

				2		1004		C		4		10		38.8		0.4		22		16		6		6		4		1		0		0

				2		1104		C		4		11		45.9		4.4		12		1		6		9		20		5		5		1

				2		1204		C		4		12		42.3		0.6		12		28		11		5		1		1		0		0

				3		104		C		4		1		35.1		0.1		47		13		4		3		0		1		0		3

				3		204		C		4		2		20.3		0.1		29		4		1		3		0		0		0		0

				3		304		C		4		3		35.6		0.1		62		8		0		0		0		0		0		0

		C4												370.7		23.7		192		82		46		80		83		23		15		7		528

		C4								528		6.5		278		18		36		16		9		15		16		4		3		1		100

				1		705		C		5		7		.		.		48		3		1		0		0		0		0		0

				1		805		C		5		8		.		.		57		1		0		0		0		0		0		0

				1		905		C		5		9		.		.		48		0		0		0		0		0		0		0

				2		1005		C		5		10		46.3		1.1		51		7		1		0		0		0		0		0

				2		1105		C		5		11		39.8		1.9		23		14		4		3		0		0		5		2

				2		1205		C		5		12		44.9		0.1		49		7		1		1		2		1		0		0

				3		105		C		5		1		38.6		.		42		10		7		3		2		1		0		1

				3		205		C		5		2		36.6		.		28		10		7		8		1		1		1		3

				3		305		C		5		3		36.4		.		17		15		6		11		1		3		0		0

		C5												242.6		3.1		363		67		27		26		6		6		6		6		507

		C5								507		1.1		182		2		72		13		5		5		1		1		1		1		99
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Sheet2

				Inoculated		Treatment		Huitlacoche

		A1		2		Detasseled		57						606		18.5		308		57				44.7				40		1		1		4		7		7		9		31		100

		A2		4		Detasseled		50						520		23.5		213		50				68				18		1		0		1		5		8		14		52		99

		A3		6		Detasseled		86						569		26.1		329		86				53.8				14		9		3		7		9		13		17		28		100

		A4		8		Detasseled		46						549		15.5		296		46				40.7				15		7		6		11		23		19		11		9		101

		A5		10		Detasseled		5						611		3		169		5				18.5				31		15		16		13		14		5		3		4		101

		C1		2		Pollen		44						512		16.1		274		44				37.5				41		1		3		7		9		8		7		23		99

		C2		4		Pollen		45						451		21.2		212		45				50.5				35		0		0		4		6		10		12		33		100

		C3		6		Pollen		64						500		21.1		304		64				43.3				22		10		4		9		12		12		10		22		101

		C4		8		Pollen		18						528		6.5		278		18				15.6				36		16		9		15		16		4		3		1		100

		C5		10		Pollen		2						507		1.1		182		2				4.4				72		13		5		5		1		1		1		1		99

		B1		2										434		17.8		242		43				46.7				35		0		0		6		9		10		8		31		99

		B2		4										337		21.4		168		36				65.1				18		0		1		2		10		10		11		48		100

		B3		6										422		23.7		274		65				54.2				16		7		4		4		10		17		18		25		101

		B4		8										447		12.1		248		30				30.4				17		11		9		15		24		13		6		5		100

		B5		10										397		2.1		140		3				13				42		17		14		12		8		3		2		3		101
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Sheet1

		Mean		Exp		Plot		Trt		Day		Rep		Wt		Yld		0		0-5		5-10		10-25		25-50		50-75		75-90		> 90

				1		701		A		1		7		31.6		2.3		33		0		0		1		1		1		1		11

				1		801		A		1		8		40.6		6.3		34		1		0		2		4		1		2		12

				1		901		A		1		9		50.1		9.2		36		1		4		7		10		8		7		8

				2		1001		A		1		10		38.9		9.2		25		0		1		2		4		9		10		9

				2		1101		A		1		11		60.7		14.3		27		0		0		2		11		9		7		21

				2		1201		A		1		12		48.7		10.6		23		2		0		3		5		5		9		16

				3		101		A		1		1		38		5.1		25		0		1		3		4		3		6		27

				3		201		A		1		2		46.4		5.3		29		0		0		3		3		4		3		32

				3		301		A		1		3		55.7		13.7		13		0		0		1		1		3		8		52

														410.7		76		245		4		6		24		43		43		53		188		606

		A1								606		18.5		308		57		40		1		1		4		7		7		9		31		100

				1		702		A		2		7		35.9		8.2		2		3		0		0		0		2		7		17

				1		802		A		2		8		44.8		10.7		8		1		0		4		4		4		0		21

				1		902		A		2		9		64.1		23.1		8		0		0		1		1		2		0		63

				2		1002		A		2		10		.		.		.		.		.		.		.		.		.		.

				2		1102		A		2		11		.		.		18		0		0		0		8		15		23		9

				2		1202		A		2		12		.		.		27		0		0		0		11		11		13		6

				3		102		A		2		1		31.8		4.4		17		0		1		0		0		1		7		42

				3		202		A		2		2		55.6		9.8		9		0		1		0		1		6		9		55

				3		302		A		2		3		52.7		10.9		7		0		0		0		0		2		14		59

		A2												284.9		67.1		96		4		2		5		25		43		73		272		520

		A2								520		23.5		213		50		18		1		0		1		5		8		14		52		99

				1		703		A		3		7		51.6		20.1		1		1		1		0		4		4		7		40

				1		803		A		3		8		60.6		21.8		9		0		0		2		6		5		15		24

				1		903		A		3		9		67.6		22.9		2		1		0		7		10		12		17		23

				2		1003		A		3		10		54.6		13.8		9		0		0		0		8		14		16		10

				2		1103		A		3		11		48.3		13.6		11		0		0		1		3		10		13		18

				2		1203		A		3		12		64.8		18.9		5		0		0		0		2		17		25		23

				3		103		A		3		1		28		1.1		10		28		6		11		1		6		0		0

				3		203		A		3		2		26.9		2.1		5		11		7		14		15		2		5		6

				3		303		A		3		3		36.1		0.9		27		9		3		4		2		4		1		16

		A3												438.5		115.2		79		50		17		39		51		74		99		160		569

		A3								569		26.1		329		86		14		9		3		7		9		13		17		28		100

				1		704		A		4		7		55.9		18.2		8		3		1		2		8		20		11		11

				1		804		A		4		8		59.1		12.8		2		2		1		3		23		18		9		8

				1		904		A		4		9		50.3		13.6		3		0		0		3		20		13		8		13

				2		1004		A		4		10		38.9		0.5		22		13		14		6		5		0		0		0

				2		1104		A		4		11		43.9		7.1		5		0		1		8		18		17		8		4

				2		1204		A		4		12		47.2		7.6		2		3		6		13		26		15		6		0

				3		104		A		4		1		34.1		0.1		3		3		4		11		14		14		14		4

				3		204		A		4		2		30.8		0.1		4		6		4		9		13		7		2		4

				3		304		A		4		3		34.6		0.8		31		6		4		4		1		1		0		4

		A4												394.8		60.8		80		36		35		59		128		105		58		48		549

		A4								549		15.5		296		46		15		7		6		11		23		19		11		9		101

				1		705		A		5		7		.		.		29		18		13		2		1		4		0		0

				1		805		A		5		8		.		.		26		20		22		4		1		0		0		0

				1		905		A		5		9		.		.		33		17		14		4		0		0		0		0

				2		1005		A		5		10		43.5		0.1		55		5		0		2		2		2		0		2

				2		1105		A		5		11		41.1		5.1		4		4		5		13		16		6		1		8

				2		1205		A		5		12		38.2		1.6		14		8		13		10		7		5		2		4

				3		105		A		5		1		30.9		.		8		10		9		19		19		2		5		4

				3		205		A		5		2		37.1		.		11		7		6		11		16		7		3		2

				3		305		A		5		3		34.8		.		8		2		15		15		22		7		5		2

		A5												225.6		6.8		188		91		97		80		84		33		16		22		611

		A5								611		3		169		5		31		15		16		13		14		5		3		4		101

				1		701		B		1		7		29.6		3.4		26		0		0		2		3		0		1		11

				1		801		B		1		8		33.8		5.6		24		0		0		2		6		1		0		17

				1		901		B		1		9		33.2		4.1		18		0		0		16		9		6		1		0

				2		1001		B		1		10		33.3		8.9		12		0		0		1		6		6		9		5

				2		1101		B		1		11		41.9		9.3		19		0		1		2		7		9		4		9

				2		1201		B		1		12		46.7		9.8		13		0		0		2		4		7		10		10

				3		101		B		1		1		30.1		3.6		9		0		0		2		1		2		3		29

				3		201		B		1		2		37.9		6.3		14		0		0		0		1		3		3		31

				3		301		B		1		3		36.5		6.6		18		0		0		1		1		8		5		24

		B1												323		57.6		153		0		1		28		38		42		36		136		434

		B1								434		17.8		242		43		35		0		0		6		9		10		8		31		99

				1		702		B		2		7		47.6		11.3		4		0		0		1		2		6		5		23

				1		802		B		2		8		32.8		5.9		2		0		2		7		1		4		3		5

				1		902		B		2		9		48		16.6		5		0		0		0		1		0		1		41

				2		1002		B		2		10		.		.		.		.		.		.		.		.		.		.

				2		1102		B		2		11		.		.		17		0		0		0		11		6		2		1

				2		1202		B		2		12		.		.		14		0		0		0		14		9		8		2

				3		102		B		2		1		27.3		3.8		9		0		0		0		1		3		8		21

				3		202		B		2		2		38.4		5.5		6		0		0		0		1		1		5		41

				3		302		B		2		3		30.4		4.4		3		0		0		0		4		4		6		27

		B2												224.5		47.5		60		0		2		8		35		33		38		161		337

		B2								337		21.4		168		36		18		0		1		2		10		10		11		48		100

				1		703		B		3		7		57.2		18.4		2		1		0		0		3		2		15		23

				1		803		B		3		8		52.9		17.1		4		0		3		2		4		14		6		24

				1		903		B		3		9		55.2		16.4		2		1		1		1		7		14		11		18

				2		1003		B		3		10		39.4		10.9		0		0		0		0		4		10		7		16

				2		1103		B		3		11		39.8		8.4		10		1		0		2		3		10		8		7

				2		1203		B		3		12		49.1		12.6		1		0		0		0		1		11		24		8

				3		103		B		3		1		26.1		0.1		30		16		4		0		0		0		0		0

				3		203		B		3		2		24.2		1.5		7		8		4		11		10		6		2		0

				3		303		B		3		3		22		1.3		10		3		5		2		9		3		2		9

		B3												365.9		86.7		66		30		17		18		41		70		75		105		422

		B3								422		23.7		274		65		16		7		4		4		10		17		18		25		101

				1		704		B		4		7		42.7		8.8		0		4		7		7		23		9		2		2

				1		804		B		4		8		51.1		11.6		2		0		1		6		22		14		5		5

				1		904		B		4		9		44.2		8		3		1		0		9		16		14		2		2

				2		1004		B		4		10		36		0.6		12		21		7		7		2		0		1		0

				2		1104		B		4		11		40.1		6.3		4		0		1		5		11		10		6		5

				2		1204		B		4		12		33.7		4.4		4		1		2		13		13		6		2		1

				3		104		B		4		1		30.5		0.1		13		5		4		9		19		7		7		5

				3		204		B		4		2		17.1		0.1		25		4		3		1		0		0		0		0

				3		304		B		4		3		36		0.3		14		11		14		11		0		0		3		2

		B4												331.4		40.2		77		47		39		68		106		60		28		22		447

		B4								447		12.1		248		30		17		11		9		15		24		13		6		5		100

				1		705		B		5		7		.		.		34		6		7		3		0		0		0		0

				1		805		B		5		8		.		.		34		5		3		1		0		0		0		0

				1		905		B		5		9		.		.		31		6		3		0		0		0		0		0

				2		1005		B		5		10		35.3		0.4		25		8		6		4		0		3		0		0

				2		1105		B		5		11		29.1		2.3		3		7		6		5		6		1		1		5

				2		1205		B		5		12		31.8		1.5		8		8		7		7		5		2		2		2

				3		105		B		5		1		36.4		.		6		8		10		6		6		3		2		4

				3		205		B		5		2		29.9		.		17		13		4		9		6		1		0		0

				3		305		B		5		3		23.8		.		7		8		8		13		8		1		2		1

		B5												186.3		4.2		165		69		54		48		31		11		7		12		397

		B5								397		2.1		140		3		42		17		14		12		8		3		2		3		101

				1		701		C		1		7		39.2		4.1		27		1		1		1		3		2		2		14

				1		801		C		1		8		43.3		8.5		19		0		1		4		1		4		3		19

				1		901		C		1		9		46.6		3.8		25		4		8		19		13		1		1		0

				2		1001		C		1		10		41.7		11		12		0		0		0		9		7		7		10

				2		1101		C		1		11		42.4		8.7		21		2		2		5		4		7		8		8

				2		1201		C		1		12		37.3		6.5		17		0		2		7		7		6		5		5

				3		101		C		1		1		34.9		5.5		27		0		0		0		1		5		1		25

				3		201		C		1		2		38.4		4.6		31		0		1		1		5		3		4		18

				3		301		C		1		3		41.4		6.3		30		0		0		0		5		4		7		20

		C1												365.2		59		209		7		15		37		48		39		38		119		512

		C1								512		16.1		274		44		41		1		3		7		9		8		7		23		99

				1		702		C		2		7		48.7		8.4		8		0		0		3		6		5		5		23

				1		802		C		2		8		48		14.6		9		0		0		1		4		6		4		25

				1		902		C		2		9		49.6		16.8		3		0		0		0		3		2		6		35

				2		1002		C		2		10		.		.		.		.		.		.		.		.		.		.

				2		1102		C		2		11		.		.		54		0		0		5		0		1		1		0

				2		1202		C		2		12		.		.		38		0		0		8		2		0		0		0

				3		102		C		2		1		40.7		4.4		25		0		0		0		6		7		9		16

				3		202		C		2		2		52.7		10.2		7		0		0		1		1		11		17		31

				3		302		C		2		3		42.9		5.9		14		0		0		1		7		11		12		18

		C2												282.6		60.3		158		0		0		19		29		43		54		148		451

		C2								451		21.2		212		45		35		0		0		4		6		10		12		33		100

				1		703		C		3		7		55.5		18.3		6		0		0		1		7		8		9		21

				1		803		C		3		8		54.8		18.1		3		2		2		4		4		7		15		25

				1		903		C		3		9		51.4		17.3		0		0		0		5		8		4		7		25

				2		1003		C		3		10		45.3		9.4		5		1		1		10		10		7		3		11

				2		1103		C		3		11		48.4		10.1		13		0		0		1		8		5		8		14

				2		1203		C		3		12		57.8		11.6		7		2		1		3		14		17		8		12

				3		103		C		3		1		34		0.1		33		26		3		1		0		0		0		0

				3		203		C		3		2		36.6		0.8		20		9		10		14		7		11		0		0

				3		303		C		3		3		21.6		0.1		22		11		2		4		1		1		0		1

		C3												405.4		85.8		109		51		19		43		59		60		50		109		500

		C3								500		21.1		304		64		22		10		4		9		12		12		10		22		101

				1		704		C		4		7		49.7		7.3		1		5		2		15		20		6		5		0

				1		804		C		4		8		54.3		5.6		3		5		10		24		18		5		1		1

				1		904		C		4		9		48.7		5.1		4		2		6		15		20		4		4		2

				2		1004		C		4		10		38.8		0.4		22		16		6		6		4		1		0		0

				2		1104		C		4		11		45.9		4.4		12		1		6		9		20		5		5		1

				2		1204		C		4		12		42.3		0.6		12		28		11		5		1		1		0		0

				3		104		C		4		1		35.1		0.1		47		13		4		3		0		1		0		3

				3		204		C		4		2		20.3		0.1		29		4		1		3		0		0		0		0

				3		304		C		4		3		35.6		0.1		62		8		0		0		0		0		0		0

		C4												370.7		23.7		192		82		46		80		83		23		15		7		528

		C4								528		6.5		278		18		36		16		9		15		16		4		3		1		100

				1		705		C		5		7		.		.		48		3		1		0		0		0		0		0

				1		805		C		5		8		.		.		57		1		0		0		0		0		0		0

				1		905		C		5		9		.		.		48		0		0		0		0		0		0		0

				2		1005		C		5		10		46.3		1.1		51		7		1		0		0		0		0		0

				2		1105		C		5		11		39.8		1.9		23		14		4		3		0		0		5		2

				2		1205		C		5		12		44.9		0.1		49		7		1		1		2		1		0		0

				3		105		C		5		1		38.6		.		42		10		7		3		2		1		0		1

				3		205		C		5		2		36.6		.		28		10		7		8		1		1		1		3

				3		305		C		5		3		36.4		.		17		15		6		11		1		3		0		0

		C5												242.6		3.1		363		67		27		26		6		6		6		6		507

		C5								507		1.1		182		2		72		13		5		5		1		1		1		1		99
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				Inoculated		Treatment		Huitlacoche

		A1		2		Detasseled		57						606		18.5		308		57				44.7				40		1		1		4		7		7		9		31		100

		A2		4		Detasseled		50						520		23.5		213		50				68				18		1		0		1		5		8		14		52		99

		A3		6		Detasseled		86						569		26.1		329		86				53.8				14		9		3		7		9		13		17		28		100

		A4		8		Detasseled		46						549		15.5		296		46				40.7				15		7		6		11		23		19		11		9		101

		A5		10		Detasseled		5						611		3		169		5				18.5				31		15		16		13		14		5		3		4		101

		C1		2		Pollen		44						512		16.1		274		44				37.5				41		1		3		7		9		8		7		23		99

		C2		4		Pollen		45						451		21.2		212		45				50.5				35		0		0		4		6		10		12		33		100

		C3		6		Pollen		64						500		21.1		304		64				43.3				22		10		4		9		12		12		10		22		101

		C4		8		Pollen		18						528		6.5		278		18				15.6				36		16		9		15		16		4		3		1		100

		C5		10		Pollen		2						507		1.1		182		2				4.4				72		13		5		5		1		1		1		1		99

		B1		2										434		17.8		242		43				46.7				35		0		0		6		9		10		8		31		99

		B2		4										337		21.4		168		36				65.1				18		0		1		2		10		10		11		48		100

		B3		6										422		23.7		274		65				54.2				16		7		4		4		10		17		18		25		101

		B4		8										447		12.1		248		30				30.4				17		11		9		15		24		13		6		5		100

		B5		10										397		2.1		140		3				13				42		17		14		12		8		3		2		3		101
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