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SUMMARY:

Field trials consisted df) N-rate application evaluations for the recentlgased
cultivars, L01-299, L03-371 and HoCP04-828rontinuing evaluation of the long-term effects
of post-harvest residue management on sugar8yassessing the efficacy of nutritional
products (AgrotaifiPlus and a HeleffaChemical foliar-applied product ) on sugarcafle;
continuing the appraisal of sunn hemp and initratbiron clay cow pea as fallow period cover
crops; anc) determining sweet sorghum feedstock logistichforrefinery sustainability.
Unlike plant-cane the previous year, first stuljiltets of L03-371 and HoCP04-838 responded
positively to the application of 80 or more poumdN per acre. Also, it required 120 pounds or
N per acre to maximize yield of sugar in secontlstel L 01-299. The long-term residue
management study was in the first stubble phagecafuction cycle number four. This year
there were no real differences between the resithreagement treatments (burn, retain or sweep
residue), with first stubble yields differing bylgra few hundred pounds of sugar per acre. The
addition of AgrotaifPlus to recommended N fertilizer rates did not ltéaupositive yield
responses this growing season. The highest ygldgatment was the check plot receiving only
fertilizer N. A foliar-applied bio nutritional pouct (experimental and proprietary) distributed
by Helen& Chemical Company was evaluated on first stub®84226 at three application
times beginning in May and ending in July. Allgkrtreatment timings yielded over 9,000
pounds of sugar per acre, but the check plots fasembmparison were compromised by the
application of lower than scheduled rate of N fieer. Sweet sorghum hybrid yields were lower
than the previous year, with total fermentationasugelds of 2.40 vs. 1.86 tons per acre for
2012 and 2013, respectively. Highest fermentabimsyields (3.7 tons per acre as an average
of both years) were achieved by planting mediumunitgthybrids in May. In 2013 the late-
maturity hybrids required considerably more daysetch flowering than in 2012.

l. NITROGEN RATE TESTS:

Newly released commercial varieties were evalueiedesponse to fertilizer N on heavy
textured soil. For each trial a O Ib N per acreathwas compared to 40, 80,120, and 160 Ib N
per acre application rates. First stubble L03-87d HOCP04-838 produced maximum sugar per
acre yields at 80 Ib of N per acre, as shown iardlL. It required 120 Ib N per acre to achieve
the highest yield of second stubble L 01-299 (fegR). The varied response to applied N
fertilizer demonstrated by the commercial variegealuated in these tests indicates the
difficulty in determining appropriate N rates amdoredicting the response by sugarcane. Plant-
cane response to N application is a coin tosssit Bs over 50% of the plant-cane N rate studies
evaluated the last decade showed no response to N.
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Il. LONG-TERM RESIDUE MANAGEMENT STUDY:

A post-harvest residue management study wasteutia 1997 and has continued
through the first stubble crop of production cyeienber four. The study has clearly confirmed
what other investigations have found, that post«strresidue generated from green cane
harvesting under Louisiana conditions has a negatifect on the cane and sugar yield of ratoon
crops within a production cycle.

Generally, burning produces higher cane yield tleda@ining the residue, with sweeping
the residue to the middles producing intermedigkly. What was known only anecdotally was
that the negative effects of residue retentionndiicarry over to the plant cane crop of
subsequent cycles of production. This study coesity demonstrates yield recovery with the
initiation of the plant cane crop of each produttaycle, as shown by the spikes in plant cane
sugar yield in figure 3. The first stubble cro@@13 was somewhat unaffected by residue
management, as the sugar yields for the burn,uesetained and residue swept treatments were
8,498, 8,607 and 8,842 Ib of sugar per acre, réispdc
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Fig. 3 - Long-term residue management study

Il. EFFICACY OF AGROTAIN ®PLUS ON STUBBLE SUGARCANE:

Sugarcane in south Louisiana is widely produceteavy-textured soil in a high rainfall
environment, a situation conducive to potentiabBkkes after fertilizer is applied in the spring.
A product, Agrotaiff Plus, formulated as an additive for UAN solutiorstow N losses by
retarding nitrification and inhibiting ammonia vtlaation was evaluated in 2013 on second
stubble HOCP96-540. Because of the high nitrificapotential of the soil AgrotafhPlus was
evaluated at both the 1x rate (15 Ib of Agrdtaitius for each ton of UAN applied) and the 2x
rate of Agrotaiff Plus mixed with both 60 and a 120 Ib N per acidiegtion rates. The
treatments were arranged in a RBD with four repilices of plots that were 3 rows wide and 50
ft. in length. The soil type was typical of thegaucane region, a Baldwin silty clay loam. The
influence of Agrotaifi Plus on sugar yield was somewhat nonsensical.adiigion of the
product to the 120 Ib N per acre application ratiuced P=.09) sugar per acre yield rather than
increase it, 9,702 vs 8,824 Ib sugar per acregigblNone of the other three treatment
comparisons involving AgrotafhPlus produced significantly superior yields.
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Table 1. Contrast analysis of sugarcane fertilizatitwo
rates of N and two rates of AgrotdfrPlus
Sugar Yield,
Treatment Ib/acre
Contrast Analys

60 Ib N/acr 851(

60 Ib N/acre + 1x ra 876:
P value 0.61

60 Ib N/acr: 851(

60 Ib N/acre + 2x ra 818¢
P value 0.51

120 Ib N/acr 970z

120 Ib N/acre + 1x ra 882
P value 0.09

120 Ib N/acr 970z

120 Ib N/acre + 2x ra 929¢
P value 0.41

CV% 7.7

V. EFFICACY OF HELENA ® CHEMICAL CO. PRODUCT HM-0938-A ON
FIRST STUBBLE SUGARCANE:

Helen&® Chemical Co. bio nutritional product HM-0938-Aaidoliar-applied experimental
compound that is not commercially available. Adifial was conducted in 2013 to evaluate thecaffy
of HM-0938-A foliar applied at 1.5 pint per acre foree consecutive months beginning in May.
Cultivar L99-226 in first stubble was fertilizedtwi120 Ib N per acre (32% UAN) prior to the
applications of the product. Plots were 3 rowsenadid 40 ft in length and replicated four timea in
randomized complete block design. The soil type amlberia silty clay. The experimental desigh di
not include check plots, but a N-rate test withia same field had plots scheduled to receive 120gbr
acre and was to serve as the control plots. Wniately, a mistake was made and the plots in thatél-
study scheduled to receive 120 Ib N per acre dygtredeived only 80 Ib N per acre. There was,
therefore, no valid control for comparison. Theerevno statistical differences between the three
application timings for sugar content or biomasddy{table 2).

Table 2. Response of L99-226 second stubble todolapplication of Helena® Chemical Co. bio
nutritional product

Application timing TRS Cane yield Sugar yield
tons/acre Ib/acre
May 21¢ 42.: 928t
June 22¢ 42.F 959:
July 227 42.C 953¢
P= 0.51 0.96 0.85
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V. EVAUATION OF SUNN HEMP AS A COVER CROP FOR SUGARCANE:

‘“Tropic Sun’ sunn hempQrotalariajuncea L.) is a tropical legume capable of producing
high amounts of biomass containing considerabléNield trial was conducted in 2011-12 and
again in 2012-13 to evaluate its suitability as-xX\g cover crop for production during the
fallow period prior to plant cane establishmentin®hemp seed was double drilled on
sugarcane rows at the rate of 40 Ib of seed periadkpril of each year. While the intent was to
incorporate the biomass into the soil after 60 d#ygrowth in 2011, emergence was initially
suppressed by dry soil conditions and shreddingde&syed by wet soil conditions resulting in
an August shredding. In 2012 the biomass was dbered/hen it reached approximately six feet
in height in June. For each test approximatelyweeks were allowed for residue desiccation,
then the residue was incorporated and sugarcaretywaf9-226 was planted on September 9,
2011 and August 12, 2012. Sunn hemp sampling1d 28vealed an average dry matter yield of
6 tons per acre, which contributed an average 0flA™N per acre. Biomass accumulation was
considerably less in 2012. Treatments compareé:vigrunfertilized plant-cane following a
conventional fallow period; 2) plant-cane fertilizerith 40 Ib N per acre following fallow; 3)
plant-cane fertilized with 80 Ib N per acre follawgifallow; 4) unfertilized plant-cane following
ploughed down sunn hemp; 5) plant-cane fertilizéti WO Ib N per acre following sunn hemp;
and 6) plant-cane fertilized with 80 Ib N per afo#owing sunn hemp.

As shown in the table below, the only differenedween the treatments at th=0.05
level was superior tonnage for plant-cane followangpnventional fallow period in 2013. Plant-
cane after fallow averaged 48 tons of cane per@mrgared to an average of 42 tons of cane
per acre for the sunn hemp treatments. While gsiaing, the occurrence of lower yields
following a green manure crop is not surprisingaasmilar disparity has occasionally been
documented in Louisiana for green manure soybeavsngin rotation with sugarcane.
Differences in yield in 2012 between the fallow auwhn hemp plots, however, were not
significant, which may be most typical of the respe to the occupation of fallow land with
cover crops.

A generally accepted concept is that crops gravirsequent to green manure
incorporation benefit from nitrogen contained ie taguminous biomass. This study was
designed to measure indirectly whether a N fedilizredit could be established for sunn hemp,
i.e., can the N contained in the ploughed down $wemp substitute for spring applied N
fertilizer on plant-cane. Unfortunately, as anrage of both plant-cane crops the unfertilized
plant-cane following the sunn hemp treatment yi@lid 00 pounds of sugar per acre less than
the unfertilized plant cane grown after a converdidallow period. Even the most N rich
environment associated with the added fertilizesuNplied in the spring did not result in
statistically higher yields than the unfertilizedléw check.

It is apparent that soil N was not a limiting farctor plant-cane growth and development.
Failure of plant-cane to respond to applied N iaths the capability of the fallow period to
make N readily available in quantities sufficieat plant-cane growth. This study will continue
through the ratoon phase of the production cycktetermine full-cycle effects and soil N@nd
NHa4*- N levels will be associated with yield measurttdrdegume incorporation. This research
is in cooperation with Drs. Paul White and ChuckbiMer of the ARS-USDA Sugarcane
Research Unit in Houma, LA.
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Cover crop effects of sunn hemp on plant-cane 286

Fallow period Plant cane | Cane yield TRS Sugar yield
treatment N fertilizer tons/acre Ib/ton Ib/acre
Ib/A
2012 | 2013 | 2012 | 2013 | 2012 | 2013

Fallow 0 42a| 48a] 249a 21la 104690090a

Fallow 40 39a| 50a 245a 218a 988la 11000a

Fallow 80 40a| 47a] 239a 212a 9745a 9858a
sunn hemp 0 378 42|247a| 2209 9166a 9193a
sunn hemp 40 45a 43|l259a| 2328 11661a10783a
sunn hemp 80 43a 42|l237a| 2198 10203a 9767a

Means in columns followed by different letters significantly differen (P=.05)

VI. A REGIONAL PROGRAM FOR PRODUCTION OF MULTIPLE
AGRICULTURAL FEEDSTOCKS AND PROCESSING TO BIOFUELS AND
BIOBASED CHEMICALS:

The LSUAgCenter received its largest grant ev&1 a2 million award from the U.S.
Department of Agriculture’s National Institute abdd and Agriculture for a project to
investigate energy cane and sweet sorghum forrtbatuption of biofuels and chemicals. The
broad mission of the sweet sorghum research gotg“evaluate sweet sorghum hybrids for
agronomic performance, inclusive of their abilibdyrhaintain juice quality into the fall season,
produce commercial yields on marginal soil, respnidw-input sustainable production
practices and deliver quantities of feedstock snhedule that sustains the viability of the bio-
refinery”. While it is broad in scope and involvaslltiple disciplines and research stations,
personnel at the Iberia Research Station are reggerior investigating and demonstrating the
logistics of feedstock delivery. The test locatwas the Sugar Research Station because of its
lab facilities and close proximity to the Auduboug@r Institute, where plant samples were sent
for fiber and sugar analyses. In both 2012 and 2@/b8ids of varying maturity were planted in
early-April, mid-May and late May/early-June andvesting with a John Deere combine was
initiated when grain reached the hard-dough stagewelopment. The test was designed to
provide a sustained feedstock supply from theatidn of harvest in July to late-October, which
is typically the time for the occurrence of thesfifrost. Harvesting commenced with the early-
maturity hybrids in late July and continued urtii fate May/June planting of the late-maturity
hybrids were combine harvested in October of eaeln.yHybrid maturity was consistent across
years for the early and mid-maturity hybrids, raggirom approximately 85 to 130 days from
planting to maturity. The late-maturity hybrid@virever, took much longer to mature in 2013
than in 2012, 169 vs. 129 days. The full-seasdmitly grown in 2013 were fully photoperiod
sensitive. Hybrid performance by planting datehiewn in table 4. The ranking of fermentable
sugar yields was consistent for each planting deitd,the medium-maturity hybrids producing
the most for each planting, except for the June2f)anting date when the late-maturity hybrids
out yielded the medium-maturity hybrids. Average@r years and planting dates the early,
medium and late maturing hybrids yielded 1.50, &id 2.13 tons per aaéfermentable sugar,
respectively. The late-maturity hybrids underperfed in 2013 due to the delayed maturity. In
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2012 the late-maturity hybrids produced 20% legmsthan the medium-maturity hybrids, but
this same disparity was about 40% less in 2018®tate-maturity hybrids planted in April and
May.

Planting date | Maturity group Fermentable Sugar Juice Yield
tons/acre tons/acre
2012 2013 2012 2013
April Early 157c 1.16c 10.6 c 99b
Medium 3.16 a 2.06 a 259a 155a
Late 242 Db 1.27b 19.6 b 14.3 a
May Early 156 ¢ 1.49c¢c 15.0c 13.2c¢c
Medium 4.07 a 3.32a 339a 249a
Late 3.26 b 1.88b 29.8 b 22.1Db
Late May/June Early 1.62b 1.62c 15.6 c 12.3c¢c
Medium 217 a 1.82b 26.1a 16.9b
Late 1.79b 213 a 23.2Db 22.8a

Means in columns within planting date followed bffetent letters are significantly differe(®=.05)

184



RESEARCH ON SOIL FERTILITY AND CULTURAL MANAGEMENT
PRACTICES IN SUGARCANE PRODUCTION

Brenda S. TubafaPayton Dupréele Marilyn Dalert, Brandon Whit& Murilo Martint, and Jeff
Hoy?

1School of Plant, Environmental, and Soil Sciences
2Department of Plant Pathology and Crop Physiology

In Cooperation with
Sugar Research Station

Summary

Multiple field trials were conducted in 2013 toatvate cane tonnage and sugar yield
responses to different rates and sources of phosphend potassium fertilizer, and silicon
fertilization rate and timing. Yield and quality naaneters of different cane varieties planted
using whole stalks and billets were also evaludtetteasing rate of P fertilizer applied as triple
superphosphate had no clear effect on sugar yfetdree variety L01-299. Among the sources,
the application of phosphorus as monoammonium gfadspshowed positive effect on sugar
yield. Sugar yield of cane variety L01-299 did nespond to potassium rate and source even in
there were observed changes on the amount of &dbtacpotassium in soil. While there were
differences on soil pH and extractable Si in soifeésponse to rate and time of application of
CaSiOa3 slag, the sugar yield of cane variety LO2-28s not affected. The planting method, i.e.
whole stalks and billets, had no effect on yield guality parameters of different cane varieties
(113, 114, 9001, 9002, 299, and 371). However theree varietal differences detected on all
measured variable®€0.05).

Objective

This research was designed to provide informatiophosphorus, potassium, and silicon
fertilizer management to sugarcane to help growaeximize both economic yields and
profitability of sugarcane production. In additidhe performance of different cane varieties in
response to planting method (whole stalk vs. Isijletas also documented. This annual progress
report is presented to provide the latest availaldta on certain practices and not as final
recommendation for growers to use all of thesetmes

Results

Sugarcane Yield Response to Different Rate andcgairP Fertilizer

Cane variety L01-299 was planted on September 0Q2 Aising billets as planting
material. Each plot consisted of three 40-ft lo6fj;wide rows. A total of 11 treatments with
four replications were laid-out on a randomized ptate block design; treatments included a
check, different rates (10, 20, 45, and 65 Ibsjacfe phosphorus applied as triple super
phosphate (TSP) and two rates of phosphorus (4%artds/acre) applied as monoammonium
phosphate (MAP), MES, and MESZ. Nitrogen and patasgertilizer were applied at 100 and
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60 Ibs/acre using urea-ammonium nitrate (UAN, 32¥@ahdd muriate of potash, respectively, in
mid-March 2013 while application of phosphorus tmeents was accomplished in March.

Treatment effect on theoretical recoverable sugRS|), sucrose content and sugar yield
was significanti<0.10; Table 1). However the effect of increasihggphorus rate had no clear
effect on these parameters. When compared to #ekgtiot, the application of MAP at 45 and
65 Ibs/acre significantly raised sugar yield. Téas be attributed to a combination of both higher
cane tonnage and TRS. At 45 |[gOFac rate, both MAP- and TSP-treated plots had highe
cane tonnage and sugar yield than MESZ-treatedchadk plots; MES, MESZ and check had
similar cane tonnage and sugar yield (Figures 14 &B). In general, similar effect was
observed when these sources were applied at 6B.(bgac rate (Figures 2A and 2B). The
application of phosphorus fertilizer regardlessafirce has raised the soil test phosphorus level
at least by 3 ppm; the highest (15 ppm) was withb8520Os/acre application rate using TSP as
source (Table 2). In terms of significant effect swil extractable nutrients and soil pH, no
notable differences were observed.

Sugarcane Yield Response to Different Rate andceafrK Fertilizer

Cane variety L01-299 variety was used for this gtulthe treatments consisted of two
checks, five rates (30, 60, 120, 180, and 240 ¢bs)aof potassium as muriate of potash and 120
Ibs KoO/acre applied as EM1, EM2, EM4, and MOP+KMag. Tmemts were replicated four
times and arranged in a randomized complete bladigd. Both nitrogen and phosphorus
fertilizer were applied in mid-March at rates of0l8nd 60 Ibs #s/acre as UAN and triple
superphosphate, respectively, while potassiumnrexats were applied in March.

The treatment effect on quality parameters andrsyighl was found to be not significant
(Table 3). However, mean cane tonnage among treétmes found to be significantly different
(P<0.10). The highest cane tonnage was obtained tiwghapplication of 120 Ibs A/acre as
EM4. This same treatment tended to obtain the sighiggar yield. Based on the standard error
values among the sources MOP, EM1, EM2, EM4 and #MQPag at 120 Ibs KO/acre rate,
both cane tonnage and sugar yield of EM4-applietsphere significantly higher than the check
and MOP-treated plots (Figures 3A and 3B).

The test revealed that the treatment had affedtedatount of Mehlich-3 extractable
potassium and zinc in soil sampled at harvest @4hl The highest increased was observed with
EM4-treated plots with at least increasing theaotable potassium and zinc value by 21 and 0.6
ppm, respectively. The enhanced level of potassinchzinc in soil perhaps can explain the cane
tonnage and sugar yield response of cane treatbdBM4 (Figures 3A and 3B) especially that
the initial potassium and zinc levels of this seédre interpreted as not sufficient or below the
critical level.

Effect of Silicon Rate and Time of Application ondgarcane Yield

This sugarcane study was established on a Commaiifickbam soil consisting of
different rates and time of application of Ca%(®lant Tuff) as treatments. The cane variety was
L01-299. Among the treatments, cane with 0.5 to®iOgdacre at preplant and an addition of
0.25 ton CaSigacre in spring tended to obtain the highest amotintillable stalks (Figure 4).
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The largest increase in pH was achieved with 23a8iQ/acre at preplant. This could be due to
a longer reaction time allowed to take place fapbent applied CaSgXlag than spring applied
CaSiQ. On the other hand, higher increased in the amofuextractable silicon was attained in
spring application even at minimal rates of CaSgg (0.5 to 1 ton/acre). In Louisiana
sugarcane production system, granular fertilizecosymonly applied in spring which is a few
weeks before the on-set of cane active growth stHge application of a more manageable rate
of CaSiQ containing material and concurrent with other gtanfertilizer commonly applied to
sugarcane are economically attractive to producBEng. outcomes of this study have shown
indications that changes in both soil pH and exafsle soil silicon are dependent on the time
and rate of CaSi@application. Perhaps, the lack of evident respaiseane this year can be
attributed to crop age being the first year crope Tesponsiveness to any fertilizer treatment is
dependent on the age of cane crop such that logggonse (sometime no response at all) is
commonly observed in plant cané'(gear crop).

Yield and Quality Parameters of Different Varieted€ane Planted as Whole Stalks and Billets

This study consisted of two planting methods (whstialk vs. billets) and six different
cane varieties (113, 114, 9001, 9002, 299, and &tprial treatment structure arranged in
split-plot in a randomized complete block desigihwiour replications. Planting method was
assigned as the main plot and the variety as thepku. Based on the analysis of variance,
planting method had no effect whereas variety sklogignificant influence on all measured
variables (Table 5). Among varieties, both 299 8ntl obtained the highest sugar yield, sucrose,
and TRS P<0.05). Varieties 113, 114, 9001, and 9002 hadédrigiber (19.5-23.9%) than 299
(11.9%) and 371 (9.7%).

Acknowledgement
The authors wish to express appreciation for thantial support of American Sugar Cane
League, Mosaic Co., and Edward Levy Co.
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Table 1 Quality parameters, cane tonnage and sugar gfaldriety L01-299 (plant cane = harvest)
at different rates and sources of phosphorus, ,28tL&abriel, LA.

Sourct Rate Populatiol Brix TRS Sucros Cane Sugar Yiel
Ibs/ac 1000/ac % Ibs/ton % Tonnage Ibs/ac
ton/ac
Checl 0 162.¢ 17.77 22C 15.£ 46.7 1034¢
TSF 10 144.( 18.3: 23t 16.2 48.7 1142
20 150.¢ 17.5: 21F 15.1 47 .. 1017¢
45 173.¢ 17.6¢ 21¢ 15.2 53.4 1153¢
65 181. 17.4¢ 214 15.( 49.F 1057¢
MAP 45 177.( 18.8¢ 23€ 16.5 53.( 1251¢
65 178.t 18.31 22¢ 16.C 53.t 1197+
MES 45 171.¢ 17.0Z 207 14.€ 49.¢ 1029:
65 150.7 17.8: 21¢ 15.2 48.€ 1059
MESZ 45 153.( 17.8¢ 22C 15.£ 47.< 1035¢
65 139.¢ 17.7¢ 224 15.€ 46.( 1026(
Treatment effect 0.729¢ 0.133" 0.082¢ 0.093( 0.561¢ 0.085¢
(P-value)
Sandard Error 18.2 0.389¢ 6.7¢€ 0.42¢ 2.E 60C
Table 2.  Soil pH and Mehlich-3 extractable nutisenf soil samples at harvest.
Sourct Rate pH Mehlich-3 Extractable Nutrients, mg/
Ibs/ac P K Cs Mg S Zn Cu
Checl 0 5.¢ 19.1 80.C | 1527 33¢ 6.1°F 1.38¢ 2.0¢
TSF 10 6. 21.€ 89.2 | 162( 37C 6.3¢ 1.53¢ 2.1¢
20 5.¢ 24 .5 94t | 156F 35E 6.1( 1.61Z 2.12
45 5.7 26.5 94.z | 165: 371 7.31 1.50¢ 2.3¢
65 5.7 34.z | 118.2 | 1811 41C 7.2F 1.661 2.61
MAP 45 6.C 27.¢ 91.€ | 164: 367 6.4( 1.53¢ 2.3¢€
65 5.¢ 28.2 95.€ | 184¢ 424 7.7t 1.56¢ 2.62
MES 45 5.E 31.¢ | 100.C | 165¢ 362 10.4¢ 1.517 2.3(C
65 5.€ 28.C | 101.C | 159¢ 362 8.6 1.40¢ 2.22
MESZ 45 5.¢ 24.2 87.1 | 155: 341 7.9% 1.61¢ 2.2¢
65 5.7 25.1 8l.z | 148/ 31E 6.57 1.70¢ 2.12
Treatment effect 0.959¢ | 0.551: | 0.761" | 0.665Z | 0.674« | 0.102( 0.57¢ 0.557¢
(P-value)
Sandard Error 0.3: 5.C 13.1 13¢ 38.t 1.0Z 0.13¢ 0.24:
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Table 3 Quality parameters, cane tonnage and sugar gfaldriety L01-299 (plant cane = harvest)

at different rates and sources of potassium, 28iL3;abriel, LA.

Sourct Rate Populatiol Brix TRE Sucros Cane Sugar
Ibs/ac 1000/ac % Ibs/ton % Tonnage Yield
ton/ac Ibs/ac
Checl 0 157.2 16.6¢ 207 14.5 48.1 979¢
MOP 30 152.F 17.5¢ 222 15.£ 49.1 1083(
60 162.] 16.7¢ 20¢ 14.5 46.2 961:
12(C 154.¢ 17.1¢ 212 14.¢ 46.1 981¢
18C 173.¢ 16.9/ 21C 147 48.2 1011¢
24C 182.( 16.7¢ 20€ 14.F 52.7 1086¢
EM1 12(C 168.7 16.8: 20¢ 14.¢ 49.2 1028«
EM2 12(C 160.( 17.1( 211 14.¢ 52.2 1106¢
EM4 12C 181.7 16.97 211 14.% 54.7 1157¢
MOP+KMg 12(C 180.¢ 16.9¢ 211 14.¢ 53.: 1123’
Treatment effect 0.596¢ 0.767¢ 0.832¢ 0.809¢ 0.093¢ 0.294:
(P-value)
Sandard Error 18.5 0.35¢ 6.72 0.417 2.74% 67€
Table 4.  Soil pH and Mehlich-3 extractable nutisenf soil samples at harvest.
Sourct Rate pH Mehlich-3 Extractable Nutrients, mg/
Ibs/ac P K Ce Mg S Zn Cu
Checl 0 6.5 18.¢ 75 147¢ 321 5.7¢ 1.55: 2.2t
MOP 30 5.€ 18.5 80 156¢€ 32¢ 6.1¢ 1.371 2.017
60 7.1 16.¢ 85 172( 387 4.8¢ 1.68¢ 2.3¢
12(C 6.4 17.1 78 157: 344 5.81 1.502 2.2%
18C 6.€ 14.% 87 163¢ 39t 5.87 1.52¢ 2.1¢
24C 6.2 22.¢ 87 159¢ 331 6.7¢ 1.59¢ 2.2%
EM1 12(C 6.1 22.¢ 92 1631 342 8.17 1.70¢ 2.31
EM2 12(C 6.2 16.¢ 81 153¢ 344 5.9: 2.03: 2.2%
EM4 12C 5.€ 23.C 10€ 175¢ 38t 7.12 2.18¢ 2.5¢
MOP+KMg 12(C 6.2 17.5 81 1507 33¢ 12.27 1.49¢ 2.0%
Treatment effect 0.427: | 0.208% | 0.085% | 0.4737 | 0.323¢ | 0.751¢ | 0.078t 0.599:
(P-value)
Sandard Error 0.4C 2.4:% 6.7 93 27 2.6¢€ 0.19: 0.15¢
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Table 5. Yield and quality parameters of differeane varieties planted using whole stalks andtbijll
2013, St. Gabriel, LA.

Treatment TRE Fibel Sucros Cange Suga
Ibs/ton % % ton/acre Ibs/acre

Planting
Whole stall 170¢ 18.08: 12.75i 24.6¢ 4492¢
Billets 157¢ 18.02: 12.09: 24.6¢ 4165¢
Variety
11z 138k 19.49; 11.13t 30.1b 4112t
114 127k 19.71: 10.06t 22.7¢ 2903«
9001 130k 23.90: 10.64t 13.3c 1714¢
9002 118k 23.61: 10.05t 14.6¢ 1708¢
29¢ 223¢ 11.87t 15.62: 38.5a 8558k
371 245¢ 9.72t 17.01: 28.5h( 6976¢
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Figures 1A and 1B. Tonnage (1A) and sugar yield (1B) of cane varidi§-299 applied with 455
Ibs/acre as triple superphosphate, MAP, MES and ZIES
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EVALUATION OF DECISION TOOLS FOR DETERMINATION OF S UGARCANE
NITROGEN REQUIREMENT

Brenda S. TubafdaPayton Dupréle Brandon Whité Allen Arceneauk Madgi Selim, Sonny
Viator?, and Rich Johnsén

1School of Plant, Environmental, and Soil Sciences
2New Iberia Research Station
SUSDA-ARS, Houma, LA

In Cooperation with
Sugar Research Station

Summary

Three large field trials were established in 201.3t. Gabriel and Donaldsonville, LA to
test the performance of three nitrogen (N) decidmmis for sugarcane production: 1) current
LSU AgCenter N recommendation/farmer’s standardattpre, 2) N recommendation based on
cane N stalk removal rate and soil nitrate levetl @) optical sensor-based N recommendation.
Across sites, optical sensor-based N recommendatinsistently obtained higher net return than
current/farmer’s standard practice. On average, ragirn was raised by $59/acre due to
increased income from higher sugar yield in comiomawith savings acquired due to lower
amount of N fertilizer applied. The N recommendatlmased on stalk N removal rate and soll
nitrate resulted in inconsistent benefit with retpe net return; one site lost $23/ac while one
obtained as high as $223/acre higher net retumtti@current/farmer’s standard practice.

Objective

This project intends to evaluate the performancedidferent decision tools for
determining sugarcane N requirement using yieldreetdeturn to N fertilizer as metrics.

Results

This study was established in 2013 at the Sugaed®els Station in St. Gabriel (plot size:
9000 ff) and two locations in Donaldsonville, LA (plot sinf site 1: 12,000 ftand plot size of
site 2: 33,000 f) using cane variety L01-299. The treatments inetudhe current LSU
AgCenter N recommendation/farmer’s standard practi recommendation based on stalk N
removal rate and soil test nitrate, and opticakeethased N recommendations. All treatments
were replicated three times at each site.

Across the three sites, both cane tonnage and sigldrwere comparable among the N
decision tools tested in these demonstration teigures 1 and 2). On average by site, the
highest cane tonnage was obtained at the SugaraRbs&tation (52 tons/ac) followed by
Donaldsonville 1 (44 tons/ac) then Donaldsonvillé32 tons/ac). Similar trend in sugar yield
was obtained when sites were compared such thdtighest average sugar yield was obtained
at the Sugar Research Station with 9680 Ibs/acanaldsonville 1 had 8800 Ibs/ac while
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Donaldsonville 2 had 7900Ibs/ac. The mean Brix @etage, theoretical recoverable sugar, and
sucrose content among treatments were not significdifferent £<0.01; data not shown).

The average rate of fertilizer applied, sugar yiegddonomic variables (income and
saving), and net return to N for the different Ncid®n tools for the three sites are reported in
Table 1. The current/farmer’s standard practiceexkbras reference for evaluating net return to N
fertilizer. Nitrogen decision tool which uses stdlkemoval rate and soil test nitrate consistently
recommended lower N application rates than theeatifiarmer’s standard practice; 70, 90, and
80 Ibs N/ac for Donaldsonville 1, DonaldsonvilleRjgar Research Station sites, respectively.
On the other hand, optical sensor-based N recomatiend was higher by 10 Ibs/ac in
Donaldsonville 1 and lower by 20 and 30 Ibs/ac on&ldsonville 2 and Sugar Research Station
sites, respectively than the current/farmer’s starattice’s N application rate. Plots under the
optical sensor-based N recommendation consisteottyained higher vyield than the
current/farmer’s standard practice. The resultsnftbese trials are encouraging especially with
the use of optical sensor-based N recommendatiorosA sites, optical sensor-based N treated
plots consistently obtained higher net return tharrent/farmer’s standard practice. Net return
was raised by $60, $66, and $50 per acre at Donalidle 1, Donaldsonville 2, and Sugar
Research Station sites, respectively. The N recardate®n from soil test nitrate earned higher
net return in Donaldsonville 1 ($223/ac) and SudResearch Station ($8/ac) than
current/farmer’s standard practice but lost $23tddonaldsonville 2.
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Figure 1. Cane tonnage yield of sugarcane applied with Bllbased on different N decision
tools in (a) Donaldsonville 1, (b) Donaldsonvilleahd (c) Sugar Research Station in St. Gabriel,
2013.

197



12000
(a)

10000 -

8000 -

4000 -

Sugar Yield, Ibs/acre

Sugar Yield, Ibs/acre
g
o

2000 -

10000 -

(b)

8000 -+

4000

2000 -

12000 +

(c)

[

o Sugar yield, Ibs/g::re
. 8 8 & B8
o o o o

0000 -

Current N Rec Based on Soil Test NO3  Based on Optical
Sensor
Nitrogen Management Approach
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Table 1. Nitrogen rate, sugar yield, and net retfrsugarcane under different N recommendatiomcsmi.

Site N Decision Tool N Applied Sugar Yield Income: Sugar yield Saving: N fertilizer Net
Ibs/ac Ibs/ac Ibs/ac S/ac Ibs/ac S/ac S/ac
Donaldsonville 1 Current/Farmer’s Std Practice 100 8420
Stalk N removal + Soil nitrate 70 9447 1027 205 -30 18 223
Optical Sensor-Based 110 8749 329 66 10 -6 60
Donaldsonville 2 Current/Farmer’s Std Practice 110 7899
Stalk N removal + Soil nitrate 90 7721 -177 -35 -20 12 -23
Optical Sensor-Based 90 8170 272 54 -20 12 66
SRS Current/Farmer’s Std Practice 100 9632
Stalk N removal + Soil nitrate 80 9614 -18 -4 -20 12 8
Optical Sensor-Based 70 9793 161 32 -30 18 50

SRS — LSU AgCenter Sugar Research Station
Soil test NO3 -

Raw sugar price - $0.20/Ib

Price of N fertilizer - $0.60/Ib

Current/Farmer’s Standard Practice — referenceiapate for economic return
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EVALUATION OF BIOWASH ON SUGARCANE VARIETY L 01-299

Kenneth Gravois
LSU AgCenter, Sugar Research Station

In 2013, the LSU AgCenter was approached to kesetfect of BioWash™ on sugarcane
growth and development. A yield trial was conddadering 2013 at the Sugar Research Station
in St. Gabriel, Louisiana. A first stubble fielllo01-299 was used as the test site. The
experimental design was a randomized complete l{ffock replications). Treatments included
nitrogen (N) rates of 30, 60, 90, and 120 Ibs Naeith two foliar applications of BioWash at a
rate and timing indicated by the company. The gagroand first BioWash application was done
on May 9, 2013; the second application of BioWasls wone on May 28, 2013; the third
application of BioWash was done on June 17, 208i3other treatment of 120 Ibs. N/acre with
BioWash applied to the soil (applied at same dasefeliar applications) was also included. A
treatment of 120 Ibs. N/acre with no applicatioBalf\Wash served as a control to evaluate all
other treatments.

Standard cultural practices were followed durimg 2013 growing season. Several traits
important to sugarcane yield were measured: laight (inches, July"®), plant height (inches,
August 29 plant height (inches, Septembef"},Gand stalk population (#/acre, recorded August
13"). The trial was harvested on November 21, 2018 udry conditions. Plots were harvested
with a mechanical sugarcane combine, and the caseweighed in a wagon fitted with three
load cells to record plot weight. Prior to haryestiht-stalk samples were cut from each plot and
taken to the sucrose laboratory to assess sucoosent (Ibs. sugar/ton of cane). Stalk weight
(Ibs.) was also estimated by weighing the eighikdiandles. From the plot weights, tons of
cane/acre was estimated. Sugar per acre was tsfimsthe product of sucrose content and
tons of cane/acre.

Data were analyzed with SAS (v9.3) software. Repion was considered a random
effect; treatments were considered a fixed efféetast square means were estimated and tested
for statistical significance (P=0.05) with the PBlBption of PROC MIXED.
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Table 1. Summary of a field trial conducted at $ugjar Research Station in St. Gabriel, LA in 2@K3ing the product BioWash on
sugar yield and yield components. The sugarcanetyavas L 01-299 in a first stubble crop.

Nitrogen Rate Biowash  Foliar or July August September Stalk
(Ibs. N/acre) Application Soil Height Height Height Population
in. in. in. No./acre
120 NO NO 35.2 B 67.1 A 96.7 A 25,628 A
120 YES FOLIAR 35.8 AB 67.1 A 97.8 A 25,882 A
120 YES SOIL 35.8 AB 68.4 A 97.3 A 28,060 A
90 YES SOIL 38.5 A 68.4 A 98.8 A 26,354 A
60 YES SOIL 36.2 AB 67.1 A 97.3 A 28,096 A
30 YES SOIL 36.6 AB 67.6 A 98.5 A 27,770 A
Nitrogen Rate Biowash  Foliaror  Sugar Cane Sucrose Stalk
(Ibs. N/acre) Application Soil Yield Yield Content Weight
Ibs/acre tons/acre Ibs/ton Ibs
120 NO NO 9281 A 41.1 A 225 A 2.15 A
120 YES FOLIAR 9598 A 42.2 A 227 A 2.31 A
120 YES SOIL 8823 A 39.4 A 224 AB 2.40 A
90 YES SOIL 9618 A 44.2 A 218 AB 2.06 A
60 YES SOIL 8781 A 40.0 A 220 AB 2.29 A
30 YES SOIL 9317 A 43.6 A 214 B 2.31 A
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