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Arizona

Alfalfa Agrochemical Use Survey

Public concern over pesticide residue in food has increased
dramatically in the past decade. Consumers are demanding assur-
ances that their food supply is safe from contamination. It is
this consumer concern that has forced agriculture to re-evaluate
its use of agrochemicals. However, prior to evaluating use
patterns, it's important to determine how much pesticide is
actually being applied. Pesticide use surveys have been used in
the past as a tool for developing this information. 1In this

specific case, alfalfa is the crop that will be surveyed.
Objective

The objective of the study was to determine the number and
amount of agrochemicals (specifically pesticides) that were

applied to Arizona alfalfa in 1990.

Methodoleogy

A one-page survey (front & back) was made available to 500
alfalfa growers in Arizona. (See appendix for survey form.)
This survey was generated with the help of the Arizona Agricul-
tural Statistics Service (AASS) in Phoenix. We requested infor-
mation on how many aﬁres were harvested in 1990; how many cuts

were normal; average yield in tons/acre: what pests were ancoun=



tered; what non-chemical methods of pest control, if any, were
used; and if used, how did these alternative control measures
affect yields.

We also asked them which county has the majority of their
alfalfa acreage. As for the pesticides themselves, we asked for
the brand name, formulation, EPA number, acres treated with
product, acres never treated with product, rate per acre, number
of time acres were treated, cost/acre, and method of application.

The confidential survey, requesting a voluntary response,
was mailed out by AASS with a return envelope addressed to the
Pesticide Coordinator's Office at the University of Arizona.
Upon return, guestionnaires were evaluated for completeness, and
if necessary, contacts to responders were made.

Each guestionnaire was entered into a LOTUS 1-2-3 file that
had the following form. Columns were set up to hold over 20
variables to record answers to the survey.

The method used to identify a sample of individual farmers
responding to the survey was a simple step in the process of
reducing the data from the questionnaires to the data file.
Since farmers used from one to several lines on the back of the
questionnaire to report chemical applications, the variable LINE
Was created to keep track of each individual chemical application
per farmer. Every respondent (whether or not he or she reported
chemical use) had a value of 1 coded in the LINE field of the
data file. For chemical users, chemical application information
they reported on the first line of the gquesticnnaire was entered

along with the LINE variable coded as a 1. For neon-users, the



line variable was coded as a 1 also, but zeroces were entered for
all variables connected with chemical application. If farmers
used more than just the first line of the back of the survey to
report their chemical applications, each successive line's
information was coded with a LINE variable [coded] according to
the order in which the information was listed.

A different row in the LOTUS file was made for each LINE.
If a farmer had more than 1 LINE of information in his response,
two procedures were followed. First, a row was created to hold
each additional line's pesticide application variables. Second,
information from the front of the questionnaire for items such as
YIELD, for example, was entered into the appropriate column for
all LINEs representing that single farmer's response. Thus, each
row in the LOTUS data file forms the pesticide applications
sample. A unique farmer sample formed a subset of the pesticide
applications sample for LINE = 1. Tf the two samples had not
been separated, two problems would have occurred. Initially, it
would be impossible to recover meaningful statistics for each
unique respondent because farmers with more than 1 LINE would
have their YIELD counted twice. The second problem which would
have plagued the work had the samples not been separated relates
to the usefulness of the chemical application data. Because each
different LINE contains specific responses to chemical applica-
tion guestions, and because these application variables are not
additive due to different units and chemicals, usable chemical
application results require a sample composed differently than on

a unigque farmer basis.



Two sets of detailed statistical outputs are thus cbtained.
The first set, "Run on Unique Farmer Data" contains state-wide
results for all variables in the SYSTAT statistical package data
file constructed from survey responses prior to imputation for
missing chemical-related responses. The second set, "Unique
Farmer Statistics by County" is composed of individual county

results constructed from the same data file.

Because the survey was also designed to measure details of
agrochemical application, a special sub-sample of chemical
treatments was created to permit estimation of state-wide pesti-
cide applications. All guestions concerning chemical application
are based on a sample of 241 treatments reported by the 48
farmers who reported using chemicals at any time in 1990 on their
alfalfa. Many farmers who used chemicals reported more than one
treatment during 1990. The design of the gquestionnaire permitted
us to capture these multiple applicaticns of the same (or differ-
ent) pesticides a special coding procedure. The responses of
both chemical users and non-users are then used to provide
estimates of the total amounts of various chemicals applied on

alfalfa in Arizona in 1990.
Results and Discussions
A total of 109 usable surveys were returned. HNot all

individual questions within the 109 responses could be used. The

sample size of 109 refers to the number of different farmers who



responded to the survey and does not reflect the sample size for

the chemical application results.

Survey Question #1: ACRES OF ALFALFA HARVESTED IN 1990 (TOTAC)

The sum of the TOTAC variable gives the total number of
acres planted to alfalfa by survey respondents in 1990. This was
24,609.4 acres. The 1990 published estimate of harvested acres
of alfalfa in Arizona for 1990 by the Arizona Agricultural
Statistics Service is 165,000, thus the sample contains approxi-
mately 14.9% of all of the state's alfalfa hay acreage.

State-wide, the 109 respondent answers ranged from a minimum
of 3 acres to a maximum of 1,550 acres of alfalfa harvested in
1990. The mean acreage was 225.8 per farm, with a median of
239.0. This would indicate a larger number reported of smaller

acreage farms.

Survey Question #2: CUTTINGS IN A NORMAL YEAR (CUTS)

Responses to this question were tabulated under the wvariable
CUTS. In some cases, where a farmer gave a range of cuttings in
a normal year, the midpoint of the range was used to represent
CUTS. The number of cuttings reported state-wide in an average
year ranged from 0 to 10. The mean number across Arizona was

6.4, and the median was 38 (N=107).



Table 1, which represents the number of cuts/county,

indicate that the counties in the lower elevations (i.e.

would

Marico-

pa, Pinal, Yuma) used chemicals and had more cuts/year, than non-

users of agrochemicals in

needs to recognize that a

some counties.

the higher elevation counties.

relatively small sample was obtained in

One

— —
County Elevation | Mean cCuts Mean Cuts Mean Cuts
(County Per County Per County Per County
Extension | (Users on- (Non-users (all sam-
Office) ly) only) ple)
APACHE 5725 No users 2.5 2.5
il COCHISE 4187 No users 5.22 5.22
COCONINO 6879 No users 1.75 1.75
GILA 3509 No users 6.0 5.0
|rGRAHAM 2970 5.67 5.71 5.67
I‘GREENLEE 3466 No response | No response | No response
LA PAZ 420 7.87 7.0 7.75
| MARICOPA 1082 7.72 T.92 7.82
MOHAVE 3340 7.5 2.0 4.75
NAVAJO 5062 4.0 3.38 l.48
PIMA 2388 No users 7.5 7.5
PINAL 1398 2.0 6.43 5.8
SANTA CRUZ 3865 No users 5.0 5.0
YAVAPAT 5355 No respcnse | No response | No response
YUMA 137 8.59 6.15 7.72
ARTIZONA J_ . 7.24 5.32 &.4
Note: Cuts per county are average per farmer responding and are

not weighted by harvested acres or size of operation.




Survey Question #3: AVERAGE YIELD PER ACRE IN 1950 (YIELD)

A total of 104 farmers reported their average yield per acre
in tons per acre. The range of Yields for growers responding
throughout the Grand Canyon state was a minimum of 0 to a maximum
of 16. The mean average yield per acre was 6.8 with a median of

8.

Survey Question #5: COUNTY REPRESENTATION IN SAMPLE

Unique farmers (109) listed by county along with the per-
centage of the state-wide sample are represented in the table
below. The Arizona Agricultural Statistics Service three-digit
code for each Arizona county appears in parentheses after the
county names listed below. Almost half of the farmers responding
were 1n either Maricopa or Yuma county, with over 60% of the

reported acreage in the survey from the same two counties.

TABLE 2: COUNTY REPRESENTATION IN SAMPLE FOR 1990 ALFALFA

AGROCHEMICAL SURVEY

. — = — —*——==========ﬂ

County & (Code) No. of % of Acres % Total

Responses Total Reported Sample

Farms Acres

| aPacHE (001) 7 6.42 816.0 3.32
COCHISE (003) 9 8.26 1570.0 6.38
COCONINO (005) 2 1.34 14.0 0.06
GILA (007} 1 .92 25.40 0.10
GRAHAM (009) 9 3.286 546.0 2.22




)
|

GREENLEE (011) 0 0.00 0.0 0.00
LA PAZ (012) 6 5.51 1837.0 7.47
MARICOPA (013) 27 27.75 7293.8 29.63
MOHAVE (015) 2 1.84 1540.0 6.26

|| NAVAJO (017) 7 6.42 138.0 0.80
PIMA (019) 4 3.a7 157.0 0.64

| PINAL (021) 10 5.17 2605.6 10.59
SANTA CRUZ (023) 1 0.92 30.0 0.12
YAVAPAT (025) 0 0.00 0.0 0.00
YUMA (027) 24 22.02 7977.0 32.41
TOTALS 109 100.00 24609.4 100.00
(15 COUNTIES) | _ __ _ ]

A comparison was conducted between our sample and the
Arizona Agricultural Statistics Service estimates for 1990 (Table
3). The comparisons show that La Paz county seems under-
represented in the sample since it represents only 7.5% of acres
reported in the survey, but contains 25.4% of all alfalfa acres
in the state according to AASS. No questionnaires were returned
from either Yavapai or Greenlee county. Pinal county and Yuma
county may be somewhat over-represented in the sample since their
acres reported in the survey exceed AASS estimated acreage.
Because the survey was randomized on a per-farmer basis and
because it was a mail-in instrument, such results are not sur-
prising, nor disconcerting. If future surveys are field enumer-
ated, sample representation of the entire state's alfalfa sector
could be targeted in more closely and stratified sampling tech-

nigues could ke used. Field enumeration would also be of consid-



erable help in eliciting more accurate farmer responses to

techniecal

TABLE 3: COUNTY REPRESENTATION

SURvEY——COHPARED TO 1590 AASS ESTIMATES SURVEY

questions concerning chemical use and application.

FOR 1990 ALFALFA AGROCHEMICAL USE

County & (Code) Acres AASS Acres Sample County

Reported Est. for 90 | % based | AASS 3%
on AASS of

total
re-

f ported

APACHE (001) 816.0 3000 27.2 1.8 |

| cocurse (003) 1570.0 7000 22.4 4.2
COCONINO (005) 14.0 * *, % * %
GILA (007) 25.0 * *, ok *, ok
GRAHAM (009) 546.0 4000 13.7 2.4
GREENLEE (011) 0.0 * 0.0 * %
LA PAZ (012) 1837.0 42000 7.5 25.4
MARICOPA (013) 7293.8 48000 15.2 25.1
MOHAVE (015) 1540.0 7500 20.5 4.6
NAVAJO (017) 198.0 2000 9.9 1.2
PIMA (019) 157.0 1800 8.7 1.1
PINAL (021) 2605.8 11000 23.7 6.7
SANTA CRUZ (023) Jo.o 500 6.0 Q.3
YAVAPAT (025) 0.0 2000 0.0 1.2
YUMA (027) 7977.0 35000 22.8 21.2
OTHER (*) 39.0 1303.5 3.0 0.8
ARIZONA TOTAL 24609 .4 165000 14.9 100.0

E==
* -- denotes counties W
estimates because of fa

here AASS cannot report se
deral disclosure requirements,

parate county




CHEMICAL USE AND NON-USE:

Survey results from the 109 farmers who returned question-
naires are useful in that they provide information about whether
or not they used pesticides. Fifty-nine farmers, (55.1% of the
107 answering) reported using no chemicals in 1990 on their
alfalfa. These farmers indicated that a total of 6,075 acres, or
25.64% of all acres feported to have been harvested in 1990 by
" the surveyed farmers did not receive agrochemicals. In addition,
of the 13 counties from which surveys ﬁare returned, no chemical
use was reported from six counties: Apache, Cochise, Coconino,
Gila, Pima, and Santa Cruz.

Results of the Alfalfa Agrochemical Use Survey are presented
in Tables 4 - 6. Of the pesticide treatments reported, insecti-
cides (60.5%) and herbicides (36.5%), made up the majority, with
adjuvants and others making up only 3% of the total. There were
ne fungicides or nematicides repcrted; Only pesticides that ap-
peared on three or more forms were reported on Tables 4 - 6. The
greatest amounts reported were insecticidal use, with Furadan,
Lannate and Lorsban averaging 25 farms or 23% of the total
reported treatments.

In Table 4, the estimated total treated acres for Arizena
ranged from less than 1% (BT) to over 24% (Lorsbhan) use reported.
The Arizona Agricultural Statistics Service estimated that we had
165,000 acres of alfalfa in Arizona in 1990, Thus, using our
percent treated, we generated a column estimating the acres
treated/chemical followed by a percent of acres treated (column

p

#3) . Average area applied per treatment on farms (acre treat-



ed/total harvested) ranged from 85.6 (methyl parathion) to a low
of 44.1% (BT). This indicates once used, it was used throughout
most or that percentage of the total acreage on the farm.

In Table 5, in the treated alfalfa the range in numbers of
cuts (7.7 to 7.3), yield (9.3 to 7.7) tons and acres harvested
(667 to 120) was greater than the untreated alfalfa in all three
categories; cuts (5.3), yield (5.3), and harvested acres (1029).
In a majority of the cases of cuts, yield, and harvested acres, a
significant difference (.05) was obtained between untreated and
use of a pesticide. 1In some cases, the harvested acres gave no
significant differences even though the wvalue would appear to be
significant. This was due to the small sample size. These
results again support the probability that a majority of the
untreated alfalfa came from the higher elevation counties (see
Table 1). The mean total acres (last two columns) shows the
number treated and untreated by each chemical. In all cases but
two (BT and Phosdrin) the individual pesticide treatments were
greater than untreated. It also indicates that not every acre on
all the farms received a pesticide treatment. A management
decision (i.e. scouting) was rendered to treat or not.

The rate per acre and the mean number of times each chemical
was used is presented in Table 6. The rate in almost all cases
was below label rate, with the mean number of times used almost
always below two applications per 12 months. Tﬁe cast per acre
of application ranged from $5.58 to $29.23, which indicates a 5%
spread in the cost per acre. Some insecticides cost less than

all the herbicides reported. The total chemical load to environ-



ment to all farms reporting in 1990 is represented in total
amount applied. Eptam was, by far, the chemical mus£ applied to
the seil. A majority of the applications were done by aerial
applications (see Fig. 1). It appears aerial applications were
cheaper, allowed easier access along with quicker response time,
and allowed for less soil compaction.

In summary, we were able to sample approximately 15% of the
total alfalfa acres in Arizona for 1990. Almost half of the
farmers responding were either in Maricopa or Yuma county, with
over 60% of the reported acreage in the survey from the same two
counties. Of the 109 useable responses, 55% reported using no
Chemicals for a total of over 6,000 acres. Of the pesticide
treatments reported, insecticides (60.5%) and herbicides (36.5%)
made up the majority, with no fungicides or nematicides reported.
The estimated total treated acres for Arizona ranged from less
than 1% (BT) to over 24% (Lorsban use reported). Significant
differences were obtained in number of cuts, yield and in some
cases acres harvested of pesticide use compared to untreated
fields. Insecticides (55%) and herbicides (44%) made up the
significant pesticide load to the environment. It appears that
in almest all cases, rates were below label rate, with just under
two applications per year. As for method of application, aerial
application represented nearly 80% of the tctal_method of appli-

cation reported.
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