
the second cultivation, rather than -at planting time. In 400 - - 1--,968 

1969, yields were 1,200 kg/ha higher when 150 kg/ha N .... ,9\9 
were applied at planting time, rather than at the second 1941-1968 

cultivation. 1 300
These contrasting effects of date of planting and time of A/ 

applying nitrogen seem to stem from differences in the A 
amount and distribution of rainfall during the two years. W 200

The monthly rainfall for 1968 and 1969, and the monthly 
averages for the 1941-1968 period are shown graphically in 
Figure 3.1. - 00

In 1968, rainfall in May was average, and in June it was 
20 percent above the average. Thus, adequate moisture was v 
available in 1968 during the vegetative development of APRIL MAY JUNE JULY AUG. SEPT.  

early plantings of maize. In 1969, on the other hand, rain
fall in May was 40 percent of the 1941-1968 average; in Fig. 3.1. Average montly rainfall in Zones I-IV of the Pue.  
June, 27 per cent; and in July, 73 per cent of that average. bla Project for 1968, 1969, and the period 1941-1968.  
Thus, early plantings of maize suffered severe moisture 
stress during May, June, and early July. FIELD RESEARCH IN 1970 

The higher yields from the later plantings in 1969 appear 
to be due to the fact that these plantings had a longer The interactions observed between rainfall pattern and 
period in which to produce a large plant than did the early date of planting, time of applying nitrogen, and maize varie
plantings, after the rains began in July. The better response ty, in 1968 and 1969 suggested that it would be advanta
to nitrogen applied at planting time in 1969 was probably geous to make integrated studies of yield response to these 
because moisture deficiencies delayed absorption of nitro- variables, plus rate of fertilization and plant density. Six 
gen applied at the second cultivation until the plants' were such integrated studies were conducted in 1970, along with 
too old to make maximum use of the nitrogen. studies of maize response to rates of nitrogen, phosphorus, 

In 1969, it also was noted that certain maize varieties, and plant density in six experiments located to sample 
after being under moisture stress for several weeks, were regions that had not been studied previously.  
able to delay tasseling for one to two weeks, thereby devel- Research on bean production was initiated in 1970.  
oping larger plants and producing higher yields. This char- Major emphasis was placed on bush beans (determinate 
acteristic of "latency" was important in 1969, but not in growth habit) and lesser attention was given to the associa
1968. tion of maize with pole beans (indeterminate growth habit).  

TABLE 3.3. Fourth approximation of the maize recommendations for the Puebla area.  

Kg/ha of fertilizers applied at: Total 
fertilizers 

Planting First Second applied Population 
time cultivation cultivation (kg/ha) density 

Producing system N P2 05  N P2 0 5  N P2 0, N P2 0, (Plants/ha) 

1. Deep soils of Popocattpetl 
1.1. Maizealone 30 50 0 0 100 0 130 50 50,000 
1.2. Maize in orchards 

1.2.1. Two rows 
on either side 
of the trees 30 50 0 0 50 0 80 50 50,000 

1.2.2. Other rows 30 50 0 0 100 0 130 50 50,000 

2. Soils of La Malinche 0 0 80 0 0 0 80 0 40,000 

3. Soils with a compacted 
layer impeding root 

development.  
3.1. Non-sodic 20 50 0 0 90 0 110 50 50,000 

3.2. Sodic-like Do not grow maize 
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