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AGRICULTURAL ABSTRACTS

The Louisiana Basic Breeding Program-Past, Present, and Future

ThomasL. Tew
USDA-ARS Sugarcane Research Center
Houma, LA

With the extraordinary success of LCP85-384, a Saccharum spontaneum BCy derivetive,
released in 1993, and the release of HOCP85-845, also a S. spontaneum BCy4 derivative, it is
obvious that the USDA-ARS Basc Breeding Program a Houma, LA has provided tremendous
dividends to the Louisana sugar indudtry. Both clones were bred during the year 1980, and both
involved S spontaneum clone, US56-15-8. Some questions we need to address now are "What
has happened during the past 20 years of crossng with basc germplasm tha would give us
reason to believe that further benefits can be expected from the basic breeding program?
"Where are we today in our basc breeding program?’ "What must we do to maximize the
likelihood of success in the future?” A review of our own program aong with other breeding
programs, paticulaly in Argenting, indicate tha, with an intendfied effort and some
modifications in our breeding and selection gpproach based on lessons learned from the past, we
should expect to see further substantia genetic improvement through basic breeding. Topics
discussed will indude 1) number of BC generations needed to obtain commercid cultivars, 2)
years needed between BC generaions, 3) need for recombination between BC generations to
exploit desrable recessve traits, 4) use of marker-assisted selection, 5) formation of complex S
spontaneum crosses, and 6) greater focus on populations rather than individuals.

Assessment of Stalk Cold Tolerance of Louisiana Varieties During the 2000-2001 Crop
Y ear

Benjamin L. Legendre
Divison of Plant Science
L ouisiana Cooperative Extenson Service
LSU Agricultural Center, Baton Rouge, Louisana

Harold Birkett and Jeanie Stein
Audubon Sugar Indtitute
LSU Agricultura Center, Baton Rouge, Louisana

The exposure of sugarcane to damaging frosts occurs in over 20 of the 79 sugarcane-
producing countries of the world, but is most frequent on the mainland of the United States. The
frequent winter freezes in the sugarcane area of Louisana forced the indudtry to adapt to a short
growing season (7-9 months) and a short milling season (about 3 months). Field experiments
condsting of 3-row plots (18 ft) by 45 ft long are routingly planted at the Ardoyne Farm of the
USDA-ARS, SRRC a Houma, Louisana, for the edimating stalk cold tolerance of commercia
and candidate varieties. For the 2000-2001 crop-year study, two commercial varieties, CP
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70-321 and CP 79-318, with known cold tolerance were planted in the test as controls. Other
commercia varieties included LHo 83-153, LCP 85-384, HoCP 85-845 and HoCP 91-555.

Freezing temperatures that affected the Louisana Sugar Industry during the 2000-2001
crop-year occurred on December 20, 2000, when the minimum temperature recorded in the fied
a the Ardoyne Farm was 24°F, and agan on December 21, December 30 through January 5,
2001 and January 9 and 10. The lowest temperature of 22°F was recorded on January 4.
Freezing conditions prevailed for 8-15 hours during each freeze incident. Stalks of dl varieties
were frozen to the ground following the initid freeze with freeze cracks evident only after the
January 4 freeze.

Samples were taken the date of the fird freeze and again at 7, 14, 22 and 30 days after the
firda freeze. Criteria used to measure overal stak cold tolerance included changes in Brix,
sucrose, purity, yidd of theoretical recoverable sugar per ton of cane, pH, titraiadle acidity,
dextran by both the Rapid Haze and ASl |1 Methods and fiber content of juice and/or cane and
mean dak weight. On each date of harvest, 15-stalk samples were collected from each of the
four replications of dl varieties and were divided into two sub-samples on four of the five
sampling dates to compare the andyses of juice extracted by the conventiond 3-roller mill (10
gsaks) and the pre-breaker/press method (5 saks). On the remaining sampling date, juice was
extracted from dl 15 staks by the 3-roller mill. Significant changes were noted in dl criteria for
al vaieties, with the exception of mean stalk weight, a 22 and 30 days after the first freeze.
Further, dgnificant differences were dso noted between varieties on each sampling date.
Oveadl, the ranking of varidies for stalk cold tolerance, from best to worse, when considering
dl criteria was as follows: CP 70-321, LHo 83-153, LCP 85-384, HOCP 85-845, HOCP 91-555
and CP 79-318. Accordingly, the classfication of stak cold tolerance (post-freeze resistance)
for these varieties based on the results obtained during the 2000-2001 crop year is as follows.
Very Good - CP 70-321; Good - LHo 83-153; Good to Moderate - LCP 85-384; Moderate -
HoCP 85-845; Moderate to Poor - HOoCP 91-555; and Poor - CP 79-318. The stalk cold
tolerance for both CP 70-321 and CP 79-318 is wel documented from previous studies. There
were only dight differences in the pH and titratable acidity of the juice when comparing
extraction methods. Although the concentration of dextran in the juice as an average of dl
vaieties and dl dates of sampling was congderably different between the two methods of
andyses (1,592 and 4,102 ppm for the Rapid Haze and ASl |l Methods, respectively), the
ranking amongst varieties was smilar when comparing the two methods (r = 0.98).
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Post-Freeze Performance of 16 Sugar cane Cultivar s Following the December 31, 2000
Freeze Event in Florida

J. M. Shine, Jr.

Sugar Cane Growers Cooperative of Florida
Belle Glade, FL 33430

R. A. Gilbert
University of Horida
Everglades Research and Education Center
Belle Glade, FL 33430

J.D. Miller
USDA-ARS Sugarcane Field Station
Cand Point, Florida 33438

Freezing temperatures occurred for an extended period of time on the night of December
31, 2001 and morning of January 1, 2000. Temperatures below —2°C occurred for more than
four hours in much of the Everglades Agriculturd Area. The performance of 16 cultivars
planted in 9x expeiments planted at five locations was characterized by defermining sugar
content per gross ton of cane. Replicated variety trids a five locations were sampled seridly on
two-week intervas falowing the freeze event until March 20, 2000 and ground for sugar yidd.
Four of the five locations were exposed to freezing temperatures for more than 10 hours while
one location received no freeze injury. Sucrose content of the 16 cultivars occurring at least at
two of the freeze damaged experiments were contrast with sucrose content at the freeze
protected location. CP89-2143 had the highest sugar per ton of cane at 80-days post-freeze and
demondrated rdative losses comparable to CP72-2086, a known “freeze-tolerant” cultivar.
CP85-1308 showed the greatest relative losses following the freeze event. CP80-1743, CP84-
1198, CP85-1382 and CP88-1762 demondtrated relative losses similar to CP70-1133, a known
“freeze-susceptible’ cultivar.

Sugar cane Tissue Phosphor us Concentration as Affected by P Rates Applied to a Florida
Histosol

Y. Luoand Rosa M. Muchove
Universty of Horida
Southwest Florida Research and Education Center
Immokaee, Horida

Approximately 85% of the sugarcane (Saccharum officinarum L) acreage in Florida are
located in the Everglades Agriculturd Area, where soils are typicdly organic in nature
Phosphorus, K, and several micronutrients are commonly applied to histosols to produce
acceptable yidds Because of increasing environment concerns, P gpplication to dl agricultura
crops has been recaiving increased attention. Though many studies on sugarcane response to P
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featilizer have been carried out worldwide, little information is available on the effects of P
fertilization, especidly with respect to seasond tissue P concentration, for sugarcane grown on
Florida's histosols. The objective of this fidd study was to assess tissue P concentration of
sugarcane varieties a the different growth stages in response to increasing P rates. Five P rates
(O, 34, 67, 101, 135 kg P,O; kg') and four sugarcane varieties (CP70-1133, CP72-2086, CP78-
1628, and CP80-1827) were evauated in a randomized complete block desgn (RCBD), in Sx
replications at two dStes. Top visble dewlap (TVD) leaf samples were collected at the early,
grand growth, and late crop stages. Results indicated increases in tissue P concentration as P
rate increased, especialy in the early stages of crop growth. Phosphorus concentration was aso
highes in the early stages and lowest in late stages, nearing harvest date.  First year, i.e., plant,
sugarcane had higher tissue P concentration than first ratoon cane. Variety CP80-1827 presented
the highest tissue P concentration in dl the samplings. Interpretation and utilization of sugarcane
tissue P concentrations for determining plant nutritiond Status and fertilizer recommendation
should take into account time of sampling, P rate gpplied, and variety planted.

Sugar cane Root and Soil Microbial Responsesto I nter mittent Flooding

D.R. Morrisand B. Glaz
USDA, ARS, Sugarcane Field Station
Canal Point, FL 33438

S. Daroub
Univ. Horida EREC
Bdle Glade, FL. 33430

Sugarcane is one of the most environmentd friendly agricultura crops grown in the
Everglades Agriculturd Area because it can tolerate short periods of flooding and has been
reported to have less soil organic matter oxidation compared to other agriculturd crops. Soil
oxidation results primarily from aerobic microbia activity. Since flooding reduces soil oxygen
levels, flooding as wdl as growing sugarcane may reduce soil organic matter oxidation. One
concern regarding flooding of sugarcane is that mechanicd harvesters would reduce yields of
subsequent ratoons by pulling entire stools from the soil due to weakened root systems caused by
the flooding. An experiment was conducted to determine the combined effect of water-table
depth and intermittent flooding on soil organic matter oxidation potentil and sugarcane root
growth. Sugarcane was grown in 1.5 X 2.6 X 0.6 (wide, long, and deep, respectivey) m
polyethylene lysmeters out doors. Lysmeters were filled with a Pahokee muck soil. After
plants reached an 8-cm heght, intermittent flooding trestments were imposed consisting of 7
days flooding followed by 14 days drained to 16, 33, and 50-cm depths. A continuous 50-cm
water table was used as a control. Starting July 10, soil samples were taken during the drain
period on day O, 3, 7, and 14 and andyzed for oxidation potentid. Soil sampling continued over
5 consecutive cycles. On Jan. 19, 2001 sugarcane was harvested and shortly afterwards, root
samples were taken. Root samples were extracted by taking four-6.4-cm cores to 0 to 15-, 15 to
30-, and 30 to 45-cm depths at a distance about 5 cm from the rows of sugarcane. Roots were
washed and analyzed for dry wt, length, volume, surface area, and diameter. Soil organic matter
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oxidation potentiad averaged over 5 drain cycles indicated that soil oxidation started increasng
immediatdy after drainage and reached its maximum activity about one week later. Also, there
appeared to be a resdua effect of flooding as the oxidation potential of the flooding treatments
was less than the continuoudy drained treatment over the 14-day drain cycle. The 16-cm water
table had soil oxidation potentials that were less than hdf those of the other flooding trestments.
Average root dry wt, length, surface area, and volume from high water table trestments in the
sampled area were about twice those from continuoudy drained treatment. It appears that with
intermittent  flooding, roots around the sugarcane stool can compensate for unfavorable root
environments by developing more roots in the less agrated soil compared to continuoudy drained
0il. Combining raised water tables with intermittent flooding should improve both soil
conservation and sugarcane root growth.

Effect of Nitrogen Fertilizer Rates on Producer Economic Returnsof Variety L CP 85-384
on aHeavy-Textured Soil in Louisana

W. B. Hallmark and G. J. Williams
Iberia Research Station
Louisana State University Agricultural Center

G. L. Hawkins
Sugar Research Station
Louisana State University Agricultural Center

M. E. Salassi
Department of Agricultural Economics and Agribusness
Louisana State University Agricultural Center

Recommended nitrogen fertilizer rates for "strong" stands of sugarcane (Saccharum spp.)
on heavy-textured soils in Louigana are 112 to 135 kg N/ha for plant cane, and 157 to 179 kg
N/ha for subble cane. The high sugar yidds (20% higher than the next best variety) obtained
with variety LCP 85-384 rase quedtions about whether this variety has different nitrogen
fertilizer requirements than other recommended varieties grown in Louisana To answer this
question, twelve dte-years of yidd data from nitrogen rate studies with LCP 85-384 on a
Bddwin dglty-clay loam (thermic Vertic Ochraquaf) soil were used to determine economic
returns (based on $0.42/kg of sugar, $0.66/kg of N, and the producer giving haf of his crop to
the sugar mill and landlord) to producers. The best economic returns for plant cane in five
dudies were a 0, 56, 67, 135, and 157 kg N/ha, respectively, compared to the recommended
nitrogen application rate of 112 to 135 kg/ha The highest economic returns for fird-stubble
cane in five sudies were 67, 112, 112, 112, and 135 kg N/ha compared to the recommended rate
of 157 to 179 kg N/ha Consequently, the recommended N application rate for LCP 85-384
fird-stubble cane appears to be too high and better economic yield responses could be obtained
if it were fertilized like plant cane. There was only one sSte-year of data for second- and
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third-stubble cane. In both cases, highest economic returns were obtained at 202 kg N/ha
compared to the 135 kg N/harate.

Production Trends of the Major Cane Sugar Producing Countriesin the World

Chen-JianHu
United States Sugar Corp.
Clewiston, Florida 33440

Over 130 countries produce sugar about 134 million Mg sugar in 1999 to 2000 crop, of
which 27 of them produced over one Mg sugar. Six countries, Brazil, India, China, USA,
Austrdia, and Thaland generated 61% of the word cane-sugar production (97 million Mg) in
1999 to 2000. Tota cane-sugar production from these six countries plus South Africa, the mgor
cane sugar producer in Africa, has dgnificantly increased in recent decades. Approximately
60% of the increase was due to expanded growing area.

The highest sugar production per area in the world is and has been in Hawaii with
average production over 11 Mg sugar ha'. Thaland and Louisana demondrated the largest
increases in total sugar production (244% and 145% Mg sugar) and per area production (145%
and 87% Mg sugar ha') in the last 20 years. Audtrdia has mantained without significant change
the highest average sucrose content (14 sucrose %cane) in the world since the 1920s. In the last
12 years sugar production per area (Mg sugar ha') increases have been due mostly to
improvements in cane yield production with little to no change in sucrose content. Perhaps we
have reached a genetic plateau for sucrose content.

Potential Effect of Ydlow Leaf Syndrome on the Louisiana Sugar cane Industry

M. P. Grisham, Y. B. Pan, and W. H. White
USDA, ARS, Southern Regiona Research Center
Sugarcane Research Unit, Houma, LA

M. A. Godshall
Sugar Processing Research Indtitute, Inc., New Orleans, LA

B.L.Legendre
Louidana State University Agriculturd Center, Research and Extension
Pant Sciences Division, Baton Rouge, LA

J. C. Comstock
USDA, ARS, Sugarcane Field Station, Cana Point, FL.

A three-year fidd study was conducted to determine the effect of sugarcane yelow lesf
virus (SCYLV) on two cultivars of sugarcane (LCP 82-89 and LHo 83-153). Yidd loss (sugar
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per unt aread) was observed in LCP 82-89, with the greatest loss in the second-ratoon crop
(23%). Qudlity components, % Brix, % sucrose, % purity, and starch concentration, of the stalks
did not differ between SCYLV-infected and uninfected; however, in the tops, leaves and the
immature portion of the stak, % Brix, % sucrose, % purity, and starch concentration were higher
in SCYLV-infected plants of both cultivars. Dextran content was inconsstent. Tops of staks
are normdly removed by the mechanicd harvester; however, they may not be removed if the
cane is lodged and/or during wet weather harvesting. Green leaves and immature tissue
containing devated levels of starch ddlivered to the mill may reduce processing efficiency.

A collection of 407 parental sugarcane dones grown at Cana Point, Florida and used for
making crosses for the Louidana Industry were assayed for infection by SCYLV. As a result of
natural spread, SCYLV infection was found in gpproximately 50% of the cultivars, indicating a
high leve of susceptibility to infection within the Louisiana germplasm.

Although visble symptoms of yellow leaf syndrome (YLS) caused by SCYLV are rarely
observed in Louisana, yidd loss was observed in SCYLV-infected LCP 82-89 in the absence of
symptoms and the virus in both cultivars afected quality components in leaves. With the recent
discovery of Melanaphis saccharalis in Louisana a demonstrated vector of SCYLV, ad the
demondtration of yidd and qudity effects on sugarcane even in the absence of symptoms, YLS
isapotentia problem to the Louisanaindudtry.

Feeding Effects of Yellow Sugarcane Aphid on Sugar cane

Gregg Nuesdy and Matthew Hentz
Everglades Research and Education Center
Universty of Florida, Belle Glade, Florida

Feeding by ydlow sugarcane aphid, Spha flava (Forbes), can cause reddening,
premature ydlowing and death of sugarcane leaves. Prolonged feeding by large populations of
this gphid can lead to plat desth. We report here the results of experiments usng a susceptible
sugarcane cultivar (CP80-1827) to quantify the growth and yidd effects of early season S flava
feeding. Two-month old plants grown from singleeye setts in 5-galon buckets were first
subjected to yellow sugarcane aphid feeding for 8 to 10 weeks. Plant damage was rated on the
number of leaves (0, 1, 2, 3, and 4) below the TVD on the primary stak with <50% S flava
damage symptoms. These ratings were used to group plants for comparison of growth and yied
effects agang plants grown without gphid exposure (controls). Aphids were then removed and
the plants trangplanted into the fidd where they were maintained aphid-free for 7 months until
harvest. S flava feeding resulted in the production of longer, faster growing leaves and
internodes, but aso thinner, lighter stalks compared to the controls. Each leaf and internode that
was produced after aphids were removed from the plants expanded dightly less than the
previous one and gradualy approached the length of these structures on control plants, but node
diameters remained thinner on previoudy infested stalks. Internode volumes were reduced an
average of 21% on plants in the highet damage category. Aphid-damaged stalks with thin
internodes a their bases were more likdy to lodge from wind and rat damage than controls.

126



Journal American Society of Sugarcane Technologists, Vol. 22, 2002

Apparent sucrose was lower in juice from plants previoudy infested by S flava than from those
not exposed to the aphids. When combined with the reductions in internode volume and weight,
even ligt S flava damage (i.e,, two out of Sx leaves below TVD with >50% damage) resulted
in a 6% reduction in sugar yidd. Heavy damage (i.e, six out of sx leaves bddow TVD with
>50% damage) to sugarcane plants from yellow sugarcane aphid feeding early in the season
reduced sugar yield by 19%.

Relative Abundance and Diversity of Aphid Species Collected in Traps Adjacent to
Sugarcane Fidldsin Florida

R. N. Raid, G. S. Nuesdy, and R. H. Cherry
Univergty of Florida, IFAS
Everglades Research and Education Center
P. O. Box 8003
Belle Glade, FL 33430

Even with the rapid expanson of the date's sugarcane industry during the 1960s,
sugarcane mosaic, caused by the sugarcane mosaic virus potyvirus (SCMV), remained a disease
of minor importance in Florida for nearly four decades. Although detected in sugarcane and
weeds, disease incidence rarely exceeded several percent. Since the late 1990s, however,
observers have noted a marked increase in SCMV incidence, particularly in the variety CP72-
2086. A maingay of the Forida industry, presence of SCMV in this variety could have serious
repercussions. For even though CP72-2086 has demonstrated yield tolerance, it could serve as a
gonificant pathogen reservoir, facilitating the spread of SCMV to other susceptible, but less
tolerant varieties. In naure, SCMV is tranamitted mechanicaly (i.e. planting of infected seed
pieces) and by aphid species in a semi-persstent manner.  With a paucity of basdine information
on gohid divergty and populations in the Everglades Agriculturd Area, invedigations were
conducted usng standard yedlow sticky trgps to monitor aphid activity adjacent to sugarcane
fidds Five tragps were podtioned for a 14-day period a monthly intervals dong transects
padlding sugarcane fields located in areas representative of the western, central, and eastern
cane-growing areas of the EAA. Cumulative numbers of gphids trepped pesked in March and
then again in November. A tota of 23 identifiable species were collected, representing 12
genera.  Two of these species, Rhopalosiphum maidis and Schizaphis graminium, have been
demongtrated to be capable of trangmitting SCMV in nature.  Two aphid species that commonly
colonize sugarcane, Spha flava and Melanaphis sacchari, were trgpped reaively infrequently.
Possble associations of the recent surge in SCMV in Horida and aphid populations will be
discussed.
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Fifteen Yearsof Recurrent Selection for Sugar cane Borer Resistance

W.H.Whiteand T.L. Tew
USDA-ARS, SRRC, Sugarcane Research Unit, Houma, LA;

J.D. Miller
USDA, ARS, Sugarcane Fidd Station, Cand Point, FL

The sugarcane borer, Diatraea saccharalis (F.), is an important insect pest of sugarcane
in the Americas and the key insect pest of sugarcane in Louisana. Long managed in Louisana
usng an IPM program primaily rdying on insecticides, there is increasng economic and
environmenta pressures to reduce the management program's dependency on insecticides. Plant
resstance is an attractive dternative to insecticides.

In 1986 we began a sadlite recurrent selection program to increase leves of borer
resstance among parental lines used in the Lousiana Commercia Breeding Program. Following
the initid crosses in 1985 among resstant parents identified from the USDA's 1983 Series,
goproximately 75,000 seedlings have been evduated. Fifty-one sdections were given the in-
house designation RSB (recurrent selection borer). Of these 51 sdlections, 33 were assigned
permanent numbers (US) and 18 were identified as having commercia potentid. A totd of 17
sections were registered with the Crop Science Society of America as germplasm clones.
Biparenta crosses have been made among these resstant clones and sdlections are being made
to advance a new generation of recurrent selection.

Mexican Rice Borer on Sugarcane and Rice:
Significance to Louisiana and Texas Industries

M. O. Way
Texas A&M Research and Extension Center
Beaumont, TX

T. E. Reagan and F. R. Posey
Department of Entomology
LSU AgCenter
Baton Rouge, LA

The sugarcane borer Diatraea saccharalis (F.) is the most common stem borer in the
upper Texas rice bet, but the Mexican rice borer (MRB) Eoreuma loftini is becoming an
increesng problem, paticulaly in the southern region of the Texas Rice Bdt — Cahoun,
Jackson, Victoria, and Matagorda Counties. The MRB was introduced prior to 1980 from
Mexico into the Lower Rio Grande Vadley where it immediady became a serious pest of
sugarcane. In 1987, the MRB was first detected in the Texas Rice Bdt in Jackson and Victoria
Counties.  In 2000, pheromone traps were set out in most Texas Rice Bet counties around
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sugarcane in Eagt Texas, and in Southwestern LouiSana sugarcane producing parishes to
determine the spread of this insect gnce 1987. County Extension Agents , farmers, and Texas
and Louigana Agriculturd Expeiment Station scientists helped monitor the traps.  In addition,
personnel from both state departments of agriculture participated. The traps used were baited
with syntheticaly produced MRB pheromone. Results of the 2000 trapping program showed the
MRB had moved north into five new Texas Rice Bdt counties — Wharton, Brazoria, Colorado,
Wadler, and Fort Bend. No MRB were collected in counties east of Harris where Houston is
located.

About 1000 acres of sugarcane are now grown in Texas east of Houston near Beaumont,
which is the eastern region of the Texas Rice Bdt. Based on pheromone trapping, sugarcane
grown in this area is free of MRB. Sugarcane farmers in Southeast Texas and Southwest
Louisana are concerned about the possible introduction of the MRB, which could become a
serious pest of sugarcane in these regions. In the Lower Rio Grande Vdley, the MRB is the
number 1 pest of sugarcane in fact, some fidds are not harvested due to heavy damage.
Consequently, the MRB has the potentia to become a threat to rice and sugarcane in Southeast
Texas and Southwest Louisana.

Data from the Lower Rio Grande Vdley suggest that drought stresses sugarcane is far
more susceptible to MRB damage than hedthy sugarcane. Thus, the pest potentia in irrigated
sugarcane is less compared to rain fed sugarcane, which represents over 95% of sugarcane in
Louigana

Data from 1999 and 2000 indicate MRB is the predominant borer atacking rice in
Jackson County (and possbly Cahoun and Matagorda Counties). MRB damage is smilar to
that of the sugarcane borer. The larvae cause deadhearts and whiteheads. Replicated smdl plot
gudies in Jackson County in 1999 showed that a combination of MRB and a small percentage of
sugarcane borers reduced rice yidds 3000 Ib/acre. These are exceedingly high yield losses
which may not be representative of the entire area but do show the potentid for damage.
Research by Texas A&M and LSU AgCenter scientists is currently being conducted to
determine rice and sugarcane varietal  susceptibility to MRB, gan additiond biologica
knowledge of the MRB in order to better time control tactics, and evauate sdected insecticides
udng an integrated pest management approach. This research is partidly funded by grants from
the USDA CSREES Criticd Issues, Rice Research Foundation, and the American Sugarcane
League.

Economically Optimal Crop Cycle Length for Major Sugarcane Varietiesin Louisana
Michad E. Salass and Janis Breaux
Department of Agricultural Economics and Agribusiness
Louisana Agricultura Experiment Station
LSU Agriculturd Center, Baton Rouge, LA

The widespread adoption of the highyidding variety LCP85-384 has resulted in two
gonificant  changes in the production sector of the Louisana sugarcane industry.  Plant
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characterigtics of this variety make it very suitable for combine harvesting and helped to promote
the converson from whole sak harvesing to combine harvesting in the state.  Secondly, the
vaiely is aso an excdlent Stubbling variety, resulting in the expansion of standard sugarcane
crop cydes beyond harvest of second stubble. Outfield trials yield data over the 1996-2000
period for mgor sugarcane varieties produced in Louisana was used to determine the optimal
crop cyde length, which would maximize the net present value of producer returns. Cane yield
and sugar per ton data for plant cane through third subble was used to estimate the annualized
net return of crop cycles through harvest of second and third stubble and to determine the
breakeven leve of fourth stubble yields which would judify production and harvest. Analysis of
yidd and net return data for the varieties CP 70-321, LCP 85-384, and HOCP 85-845 indicated
tha minmum yidd leves necessary to keep older stubble in production for harvest depend
directly upon the yields of the prior crop cycle phases and differ sgnificantly across varieties.

Optimum Maturity of CP Sugar cane Clonesfor Harvest Scheduling in Florida

R. A. Gilbert
Universty of Horida
Everglades Research and Education Center
Belle Glade, FL 33430

J. M. Shine, Jr.
Sugar Cane Growers Cooperative of Florida
Bedle Glade, FL 33430

J.D. Miller
USDA-ARS Sugarcane Field Station
Cand Point, Florida 33438

Variety maturity tests were conducted on 16 Cana Point (CP) clones a 5 locations over
3 years in the Everglades Agriculturd Area in FHorida Cane sugar quaity was measured at
biweekly intervals during the October to March harvest season in each year. A quadratic
response function of Ibs. sucrose per gross ton of cane (SPT) vs. sampling date was calculated
for each done udng the entire 3-year data set, and date and magnitude of maximum SPT
cdculated. CP89-2143 and CP72-2086 had the highest predicted SPT at 305 and 285 on Feb 9
and Feb 13, repectivdly. Modd fit varied greatly between clones, with R vaues ranging from
0.23 — 0.72. In generd, clones with higher R* vaues tended to have maximum SPT after
February 1. The SPT data was then divided into “early”, “middi€’, and “lat€’ maturity classes
and the CP clones ranked based on average SPT within a given class. Reaults of this andysis
will be discussed in terms of a harvest scheduling aid for Forida growers.
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Protox Inhibitor Herbicide Effectson Pythium and Root Rot of Sugar cane

J. H. Daugrois
Cirad-ca, Sugarcane Program
Station de Roujol, Guaddoupe, 97170 Petit Bourg, FWI

J.W. Hoy and J. L. Griffin
Department of Plant Pathology and Crop Physiology
LSU AgCenter, Baton Rouge, LA 70803

A complex of root pathogens contributes to yidd dedine of sugarcane. Pythium root rot,
caused by P. arrhenomanes, is one component of the disease complex. Root rot control would
increase yidd and could dlow additiond ratoons to be obtained. Herbicides can have non-target
effects, such as enhancing or reducing root disease severity. Protoporphyrinogen oxidase
(protox) inhibitor herbicides may reduce fungd disease severity in other crops by inducing host
resstance. In addition, visud growth increases in sugarcane early growth following application
of one protox inhibitor herbicide have been observed. Therefore, lab and greenhouse
experiments were conducted to determine protox inhibitor herbicide effects on Pythium, root rot
severity, and sugarcane growth.

Three protox inhibitor herbicides, Milesone (azafeniden), Spartan (sulfentrazone), and
Vaor (flumioxazin) were evaluaed for thar effects on in vitro mycdid growth rate of P.
arrhenomanes, P. ultimum, and P. aphanidermatum and Pythium root rot and growth of
sugarcane in two greenhouse experiments. Effects on sugarcane growth and root rot were
evauated after herbicide leaf or soil gpplication at the recommended rate and 1/10 and 1/20 the
recommended rate. Three types of soil were used, fidd soil (FS), Serilized fidd soil (SFS), and
derilized fidd soil infested with P. arrhenomanes (SFS+P).

All three herbicides strongly reduced Pythium mycdid growth in vitro. No growth of P.
arrhenomanes occurred when rate one or above was gpplied in the growth medium. Mycdlid
growth inhibition gill occurred at a 200-fold dilution of the recommended rate. Milestone had
the dsrongest effect followed by Spartan and Vador. In the greenhouse, al three herbicides
reduced P. arrhenomanes root colonizaion in some cases, but results were erdic between
experiments. Milestone and Vaor were phytotoxic in derile and nonderile soils, and with a
short duration experiment, the damage may have made it dfficult to detect effects on root rot
severity and plant growth. No treatment clearly reduced visud root rot symptoms. Only 1/10 rate
Spartan applied to leaves Sgnificantly reduced P. arrhenomanes colonization in SFS+P and
increased plant growth. In fidd soil, more treatments reduced Pythium root colonization, but
only leaf-gpplied Spartan at rate one and 1/10 rate Vaor increased some component of
sugarcane growth.

No consgent effects on disease severity and plant growth were shown. However, the
greenhouse experimental system may not have been sufficient to clearly demondrate the effects
of the protox inhibitor herbicides on sugarcane root rot. Although variable, the results suggest
these herbicides may be capable of reducing P. arrhenomanes infection and increasing plant
growth through reduced root rot severity. The dight increases in plant growth following lesf
application of herbicide suggest an indirect effect through induced resistance.

131



Journal American Society of Sugarcane Technologists, Vol. 22, 2002

Irrigation of Sugarcane on Clay in a High-Rainfall Environment

Howard P. Viator
| beria Research Station
LSU AgCenter

Variable yidd responses to irrigation of sugarcane, Saccharum spp., in Louisands
humid dimae have made it dfficult to evaduate its economic soundness. Nevertheless, the
occurrence of severd droughts during the past decade in southern Louisiana has intendfied the
interest in supplementdl irrigation. During the severe drought of 2000, a study to evauate the
response of LCP 85-384 plat cane to irrigation was conducted on an Alligator clay soil (thermic
Vertic Haplaguept), a oil texturad class that tends to restrict root development under drought
conditions.  Irrigation was scheduled when saks eongated 5 cm or less per week.
Supplementa water was supplied in furrows on May 5, May 25, July 21 and August 28 for a
cumulative total of 1130 . The experimenta dte received a tota of only 50.5 cm of rain
from May through October, a ranfdl deficit of 38.4 cm when compared to a 25-yr average for
the same period. Height difference at harvest between the irrigated and non-irrigated plots was
50 cm. Yidds mirrored the plant height disparity, with irrigated plots producing 44% higher
cane (P = .06) and sugar (P = .08) yidds than the control plots. The magnitude of the yield
responses to irrigation in this experiment, 22.6 Mg ha-1 of cane and 2.41 Mg ha-1 of sugar, was
comparable to that observed e sewhere under smilar dry conditions.

Effect of Tissue Culture Method on Sugar cane Yield Compnents

J.W. Hoy
Department of Plant Pathology and Crop Physiology
LSU AgCenter, Baton Rouge, LA 70803

K. P. Bischoff and K. A. Gravois
Sugar Research Station
LSU AgCenter, St. Gabrid, LA 70776

S. B. Milligan
United States Sugar Corporation
Clewiston, FL 33440

Vegddive propagation is conducive to the spread of systemic sugarcane diseases, such
as ratoon dunting disease (RSD). This important disease is now controlled in Louidana largd
by planting commercid seed-cane intidly produced through tissue culture. Kleentek
seed-cane has been avaldble to famers dnce the late 1980s. In the early years, farmers
sometimes noted that tissue culture derived plants had smdler stalk diameter and weight and a
higher stlalk population. The tissue culture method used at that time was leaf roll calus culture.
Since then, the method has been changed to direct regeneration from the apicd meristem to
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attempt to reduce or diminate differences between tissue culture derived plants and the origina
varieties.

To determine whether tissue culture method affects yidd or its components, three
vaidies, CP 70-321, LCP 85-384, and HoCP 85-845, were compared in three successve crops,
plant cane through second ratoon, at three locations. Experiments were planted with stalks from
three sources: Kleentek plants derived from cdlus (undifferentiated cells) produced from the leaf
roll aove the gpicd merigem, Kleentek plants directly regenerated from an apical meristem,
and origind plants from conventional bud propagation. Stalks of plants derived from both tissue
culture methods were typica of Kleentek seed-cane farmers would purchase for planting that
had been rogued for phenotypic variants (off-types) and increased by bud propagation. Yield
components compared included stak diameter, length, weight, sucrose content, and population;
cane tonnage; and sugar yidd. Plants were visudly inspected for off-types in May, Augud, and
a harvest.

Differences in yidd components between the two tissue culture methods and bud-
propagated cane only occurred in CP 70-321. Stak diameter and sak weight were lower and
ddk population was higher for plants derived from leaf roll cdlus compared to bud propagated
cane. However, al yied components were smilar for plants derived from apicad merisem and
bud propagation. Individua plant off-types were not observed in cane produced by ether tissue
culture method. In summary, vaiety and tissue culture method affected persistent, uniform
vaiaion in plant growth habit rexlting from tissue culture that changed some yidd
components. However, apicd meristem culture was suitable for production of seed-cane, as
sugarcane derived by merisgtem culture of dl three varieties did not differ significantly from the
origina germplasm for any measured trait.

Genes Expressed During Regeneration in Tissue Culture

Robin Rowe
Universty of New Orleans

Candace Timpleand Sarah Lingle
USDA-ARS-SRRC

Regeneration from tissue culture by way of somatic embryogencisis common in many
varieties of sugarcane, but many economicaly important varieties of sugarcane are recacitrant.
Better understanding of the genetic control of embryogenesis could lead to the ability to transfer
thistrait to important varieties lacking it. This could asss in the rapid progetion of these
varieties and in the congtruction of beneficid transgenic varieties. We used differentid digplay
techniques to compare genes expressed in mRNA samples from non-cmbryogenic,
proembryogenic, and embryogenic calus from variety CP 72-1210 and from non-embryogenic
cdlus from the recdcitrant variety TCP 87-3388. Severd novel sequences were identified. One
codes for a hypothetica protein containing severa phosphorylation sites. Another codes for a
hypothetica protein with a glycosylation site and a camp controlled phosphorylation Site. The

133



Journal American Society of Sugarcane Technologists, Vol. 22, 2002

third codes for a hypothetica protein with a 37% homology to extensonin canola. The last
codes for a hypothetical protein that has a 93% homology to a putative glucose-6-
phosphate/phosphate trandocator in rice. Whether these sequences are unique to a specific
tissue typeis fill under investigation.

A Techniqueto Breed for Ratoon Stunting Disease in Sugar cane

J. D. Miller, J. C. Comstock, P.Y. P. Tai, and B. Glaz
USDA-ARS Sugarcane Research Station
Cand Point, Horida

Ratoon stunting disease (RSD) caused by Clavibacter xyli subsp. xyli isone of the most
important sugarcane (interspecific hybrids of Saccharum spp.) diseasesin Florida. The
objective of this sudy was to evauate the effectiveness of stubble inoculation and determineif it
could be used in a program to breed for RSD resistance. Field grown seedling sugarcane plants
were inoculated a maturity by cutting with knives dipped in juice infected with ratoon stunting
disease bacteria (RSD). The regrowth from these stools was sampled at the base of the mature
gaks and RSD susceptibility was based on the number of colonized vascular bundles
determined using the tissue blot immunoassay. After selection based on vegetative
characterigticsin Seedlings, the average RSD rating of 12 crosses with 658 selections was 1.52.
When resampled as mature plantsin Stage |, the average rating was 4.15. The plants were
reinoculated and replanted into a Stage | sized plot. There were 67 clones sdlected for
advancement to Stage I1. They had an average RSD rating of 1.75. One mgjor advantage of this
sysem isthat it requires no gpecid planting in which to evauate RSD resigance. The mgor
disadvantage of this system from our standpoint in Horidaisthat it requires that seedling
selection be done in the ratoon crop and that al clones in the breeding program would
potentidly beinfected with RSD. In dl probability very high yielding susceptible cloneswould
be dropped with this selection scheme. Growers in Florida now manage RSD with a
combination of genetic resstance and clean seed cane. Therefore, our industry is not willing to
lose those potentidly high yielding clones that are susceptible but could be profitable when
grown without RSD.

Progressin the Development of Transgenic Disease-Resistant Sugar cane

Z.Yingand M. J. Davis
Universty of Florida, Tropica Research and Education Center
Homestead, Florida

Efforts are underway to develop sugarcane with transgenic resistance to the sugarcane
yellow lesf luteovirus (SCYLV), leaf scad disease (LSD), and ratoon stunting disesse (RSD).
Genetic condtructs containing the SCYLV coat protein in the sense (pFM 395) and antisense
(pFM396) orientations were obtain from T. E. Mirkov (Texas A&M, Wedaco). A genetic
congtruct (pMBP39-22) containing a modified cecropin gene (MB39) was obtained from Lowell
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Owens (USDA, Bdtsville, MD). In vitro growth inhibition assays indicated that MB39 should
be highly active againgt the RSD and LSD pathogens, Clavibacter xyli subsp. xyli and
Xanthomonas albilineans, respectively. A number of other DNA constructs were made
including those with the cecropin gene under control of the maize ubiquitan promoter (pZY-C),
and the antisense SCY LV gene fused with the cecropin gene both under control of the ubiquitan
promoter (pZY-CSA). Sugarcane callus cultures were co-bombarded with the individua
congtructs and another congtruct containing the NPT |1 gene as a selectable marker. Geneticaly
transformed plants were regenerated from these materids and are being tested further.

Potential Impact of DNA Marker Technology on Sugar cane Breeding

Yong-Bao Pan
USDA-ARS, Southern Regional Research Center, Sugarcane Research Unit,
5883 USDA Road, Houma, LA 70360, U.SA.

At the turn of the new millenium, breeders have begun to realize how DNA marker
technology may potentidly impact traditiond sugarcane breeding programs.  Sugarcane is a
tropica grass with both mde and femde organs within each tiny flower. Sdf-pallination may
occur even after a mdederility treatment such as the immerson of tassdls in hot water or
dcohol. The use of DNA maker technology may dlow breeders to eiminate progeny from
unwanted sdfs early in the basc and commercial programs. At least five classes of DNA
markers are avalable to use, each having its strong and weak points. These are restriction
fragment  length  polymorphism  (RFLP), random amplified polymorphic DNA (RAPD),
polymerase chain reaction (PCR), smple sequence repeat (SSR) or microsatellites, and
amplified fragment length polymorphism (AFLP).  Unlike the morphologica traits, DNA
fingerprints constructed with these classes of markers are quite reliable and not influenced by the
environment. A few PCR (Eri3/Eri4 and Gigl/PIl), RAPD (OPA11-366), and SSR (SVIC334BS,
SVIC336BS and MCSA068G08) markers, that prove to be species-specific, have been developed
to assg in the basc sdection program at the Sugarcane Research Unit at Houma, Louisiana.
Multi-disciplinary studies are underway to identify and clone RAPD or AFLP markers that are
tightly linked to genes contributing to important agronomic traits. Multi-inditutional
collaborations are aso being sought to condruct microsatelite linkage maps from severd
genetic populations (F1, F2, BC1) of sugarcane.

In Vivo Viability Assay of Sugarcane Pollen Stored at Ultra Low Temperatur e Following
Preservation Treatments

P.Y.P.Tai and J. D. Miller
USDA-ARS Sugarcane Fidd Station
Cand Point, Florida

Storage of sugarcane pollen is dedrable for enhancing germplasm because of the

different flowering time.  The viability of Saccharum spontaneum pollen can be sgnificantly
prolonged under low temperature after being properly air dried to reduce its moisture content.
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The information on pollen vigbility of commercial cultivars (CP 70-1133, CP 98-1301, and CP
98-1654) were used to examine thar viadlity after beng stored at low temperature. Pollen
samples were collected in the early moming after anthess and divided into two sets:  the first
was dried in a cool dehumidified room for three hours and the second set was trested with
cryoprotectants.  Both sets of pollen were stored immediately at —80°C for 1 to 4 months.
Cryoprotectants included 0.25 — 0.5 M solutions in various combinations of dimenthyl sulfoxide,
glyceral, sorbitol, and sucrose. An in vivo assay was used to measure the pollen viability.
Pollen was applied onto the tassels of green canes, CP 65-357 and Green German (S
offianarum), in the morning during the flowering season. Fuzz was harvested about 30 days
after pollination for germination test. Seedlings were transplanted to fied. Seedlings from
crosses derived from stored S offidnarum pollen were classified based on the gross plant
morphology a 4-month-old while seedlings derived from crosses with stored pollen of
commercid cultivars were classfied based on gak colors. Stalk color was determined by one
internode from each of 12-month-old seedlings that was cut and dipped verticaly in 5%
ulfurous acid solution for 3-4 days to diminate chlorophyll pigment. Loss of pollen viahility
(%) due to preservation trestments was estimated by [1 — (seed set from stored pollen)/(seed set
from fresh pollen)]100. Results showed that pollen of nether S. spontaneum nor commercial
cultivars produced viable seedlings when they were stored at —80°C after being treated with
cryoprotectants.  After being exposed to ar drying, pollen of both S spontaneum and
commercid cultivars produced viable seedlings ranging from poor to good seed set when the
stored pollen was used to cross with CP 65-357 or Green German. Average losses of pollen
vigbility were 50% (1997/98) and 88% (1999/00) for CP 98-1654. In addition to the use of the
pollen storage for germplasm enhancement, this study suggests that stored pollen with genetic
marker may be used to help identify hybrids for genetic and breeding invetigations.
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