
three times that obtained at the lowest level of fertilization tions. It was expected that the technical assistance agents 

and plant density. would provide information to the farmers about costs, 

The studies of the maize-bean association d ,emonstrated expected net incomes, and risks involved in the alternative 

that net income from the association was approximately recommendations. The farmer would decide which alterna

double that obtained with either maize or beans alone, five to adopt, or 'how much land to allot to each recoin

Horse beans, bush beans, oats, and barley all showed some mendation, This innovation was designed initially for early 

advantage over maize for late plantings. The data obtained plantings (those made with residual moisture).  

in the study of the response of an early maize variety to 
minor elements was inconclusive.  

In 1971, the production of maize became somewhat FIELD RESEARCH IN 1972 
more profitable for farmers, due to several factors: (a) the 
price of nitrogen fertilizers was reduced by about 14 per- Results obtained with the maize-bean association in 

cent; (b) the maximum moisture content acceptable in 1970 and 1971 were promising; thus, more resources were 
grain purchased at the guaranteed price was increased from allotted to the study of this cropping system. Six experi
12 to 14 percent; (c) the practice of paying less for colored ments in 1972 measured the response of the association to 

grains was discontinued, and (d) the CONASUPO, the several rates of nitrogen, phosphorus, and plant density of 
National Marketing Agency, agreed to purchase maize in maize. These experiments were located in the important 

small lots. producing systems of Zones I, II, and IV, where this 

These changes prompted Project decisions to increase cropping system is commonly used.  
the recommended rate of nitrogen fertilization in Zone V Beginning in 1968, average maize yields were estimated 
from 80 to 100 kg/ha and the population density from each year at harvest time on samples of two categories of 
40,00b to 50,000 plants/ha. It was decided not to change farmers: (a) farmers on credit lists (who were organized in 
the recommendations for the rest of the Project area, but to groups, received credit from institutions participating in the 
develop alternative recommendations that would cost about Project, and could be expected to use the Project recomn
one-half to two-thirds as much as the existing recommenda- mendations), and (b) all farmers in the area (see Chapter 8).  

TABLE 3.6. Average yields, protein percentages, and net incomes for several treatments in maize-bean association 

experiments conducted at three locations in 1972.  

Population Grain with Net income with 
density 14%9/ moisture bean prices /ton at-: 

Treatment Fertilizers (kg/ha) applied: of mnaize* Percent 
No. N P2 05  plants/ha Maize Beans protein"* $240 $160_ 

1 120 40 30,000 2987 1300 8.6; 22.0 404.64 300.64 
2 120 40 40,000 3306 1246 410. '88 311.20 
3 120 80 30,000 2962 1548 440.72 316.80 
4 120 80 40,000 3074 1393 8.3; 21.8 414.40 304.08 

5 150 40 30,000 2796 1575 442.00 315.92 

6 150 40 40,000 3758 1361 451.36 298.80 
7 150 80 30,000 3006 1575 8.7; 22.4 441.44 317.84 

8 150 80 40,000 3559 1398 8.7; 22.4 436.00 324.16 

9 90 40 30,000 2619 1150 8.3; 21.0 357.60 265.60 

10 180 80 40,000 3737 1488 9.0; 23.0 449.04 330.00 
11 150 0 40,000 3156 1445 8.5; 22.9 440.48 324.88 

12150 80 20,000 2217 1641 397.92 266.64 
13 150 40 + CM + 40,000 4056 2446 9.4; 24.5 557.04 361.36 
14 120 40 40,000 4634 0 8.5 244.24 244.24 

15 60 60 0 0 1222 20.9 194.08 96.40 

LSD 575 225 

*Population of beans was constant at 60,000 plants per hectare.  

**The protein percentage of maize appears first followed by that of beans. Each value is an average of 15 determinations.  

The analyses were made by biochemist Francisco J. Rodriguez B. of the CIMMYT Protein Quality Laboratory.  

+ Net income was calculated as gross income minus variable costs. The value of maize grain was calculated at $72.00 per ton 

and the value of stover at $8.00 per ton.  
STen tons per hectare of chicken manure.  
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