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A Relational Database for Agronomic and Genealogical Sugarcane Data:
An Adaptable Prototype

Eric T. Stafne, James S. Brown, and James M. Shine, Jr.*

ABSTRACT

A comprehensive relational database has been created at the
USDA-ARS Canal Point Sugarcane Field Stafion to facilitate the
entry and retrieval of data for the breeding program using Microsoft
Access 2. This sofiware is readily available and easily adaptable
1o a wide variety of breeding programs. A relational database provides
an efficient and powerful way to store, retrieve, manipulate, guery,
and report data in a multivser environment. Data entry is performed
through a series of self-explanatory forms. Once entered, data can
be accessed and queried through a local area network (LAN). Data
from the seedling stage (true sced planting), Stage 1 and Stage 11 (the
first two clonally propagated selection stages at Canal Point), and
Stage I'V (the final selection stage before cultivar release) of the
breeding program have carrently been included in the database. The
database also includes the Canal Point clonal collection inventory,
crossing information, seed (fuzz) inventory, and pedigree tracking.
Fuiure plans include incorporation of data from Stage 11 (the next
to last clonally propagated selection stage), pathology data, and ac-
cess through the Canal Point Internet web site (www.canalpoint.

sugarcane.nsda.gov).

THE RELEASE of agronomically elite cultivars is an
important goal of the USDA-ARS Sugarcane Field
Station at Canal Point, FL. The selection cycle from
crossing to variety release is approximately 10 yr. Sugar-
cane (Saccharum officinarum L.) breeding and clonal
development occurs in several stages. The initial phase
involves crossing of parental clones to produce true seed
followed by germination testing, storage, and planting
to produce approximately 50000 to 100000 seedlings
annually for evaluation. Seedlings are selected at an
intensity of 10 to 15% and subsequently progress to
Stage I (of a four-stage testing program). Individual
selections are planted by stool (or layering) and then
visually selected for agronomic type (i.e., stalk height,
diameter, and erectness) and disease resistance several
months later. Selected clones are coded with a CP num-
ber designating their origin as Canal Point, FL. Stage
11 follows approximately 1 yr later. Clones are selected
from larger, multistool plots. Aside from the previously
mentioned selection criteria, cane yield and percent su-
crose are measured in this stage. Approximately 140
clones are advanced to Stage IIL, in which clones are
grown in doubly replicated plots at four locations, evalu-
ated for disease susceptibility and agronomic character,
and measured again for cane and sucrose yield. Ten to
12 clones are advanced for Stage IV testing after both

E.T. Stafne, Dep. of Hortic., Univ, of Arkansas, 316 Plant Sci., Fayette-
ville, AR 72701; 1.5. Brown, USDA-ARS, Subtropical Hortic. Res.
Stn., 13601 Old Cutler Rd., Miami, FL. 33158; and J.M. Shine, Ir.,
Sugarcane Growers Coop. of Florida, P.O. Box 666, Belle Glade, FL
33430. Received 11 Sept. 2000, *Corresponding author (jmshine

SCEC.OTE).
Published in Agron. J. 93:923-928 (2001).

3

plant cane and first-ratoon seasons. Stage IV is the final
testing phase before release and is evaluated over three
crop seasons: plant cane, first ratoon, and second ratoon.
Extensive pathology data from inoculated tests and nat-
ural infection are accumnulated during Stage I'V evalua-
tion. The final selections are increased vegetatively and
usually grown at 10 different cooperative grower farms
around the Everglades Agricultural Area. This program
has averaged the release of about one clone per year.
A thorough description of sugarcane breeding is avail-
able in Dunckelman and Legendre (1982). Tai and
Miller (1989) gave a detailed account of the Canal Point
selection program.

Computerization of sugarcane records and creation of
programs for routine breeding tasks and data calculation
began around 1960 (Meyer et al, 1974). Miller and
James (1973) reported the use of a programmable calcu-
lator in the Florida breeding program. Wu (1987) gave
a detailed overview of software for management of the
sugarcane breeding program in Hawaii and a review of
computer use in sugarcane breeding at the time. Morris
et al. (1982) described the development and implemen-
tation of a computerized data management system for
the Louisiana sugarcane breeding programs at Louisi-
ana State University and for the USDA-ARS program
at Houma, LA. This system was originally designed to
predict progeny performance, manage seed inventory
and progeny testing data, and determine experimental
variety performance. One of the difficulties encountered
by these researchers was educating programmers about
field procedures, specific phases of selection, and related
sugarcane terminology. Current computer-based pro-
grams enable plant breeders to build their own databases
with less investment in hardware and programming, thus
optimizing time and effort in breeding endeavors.

Breeding programs, like all large-scale research pro-
grams, inherently produce large amounts of data that
must be summarized in various ways. A relational data-
base system combined with modern statistical analysis
and graphical presentation tools is the most effective
system for storing, retrieving, summarizing, and present-
ing acquired data. All of the data collected at each stage
throughout the 10 or more years of evaluation must be
available to decision makers involved in cultivar release
to obtain maximum benefit. In order to make informed
selection decisions, researchers and industry leaders
need to have access to the data used in the breeding
program. Data are initially manipulated and/or summa-
rized through queries to provide the desired output
without excess information that can hamper interpreta-
tion. More thorough statistical analyses and graphical
presentations may be required following initial summar-
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