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SUMMARY

Four field experiments were conducted in 2000 to test the effects of rates of fertilizers on theyield
components of current sugarcane varieties.

Fal- and spring-applied NPK fertilizer rates were tested a cycle intervas of fdlow- planted cane
onCommercesoil. Infirs stubblecane, various tarter fertilizer ratesincreased the average caneyield with
the exception of 45-0-45. This may indicate a greater need for P in Starter fertilizer than other eements.
In sixth stubble from successon planted LCP 85-384, 90-90-90 dtarter fetilizer dgnificantly increased
sugar yidd, as did the N and NPK applied in the spring. A 160-40-80 NPK spring rate increased the
average sugar yidds of first stubble CP 70-321 by 8.6% over 160-0-0 averaged across starter fertilizers.
Compared to other Sarter fertilizers, the application of 45-45-45 tended to reduce cane and sugar yidd
of HoCP 85-845.

OBJECTIVES

Thisresearchwas designed to provide information on soil fertility inan effort to hep cane growers
to produce maximum economic yields and to increase profitability in sugarcane production. This annud
progress report is presented to provide the latest available data on certain practices and not as a fina
recommendation for growersto use dl of these practices. Recommendations are based on severa years
of research data.

RESULTS AND DISCUSSION

Four fidd experimentswere conductedin2000totest the effects of rates of fertilizationonthe yidd
of falow and succession planted sugarcane. The falow cane was planted after afdlow year in anorma
cane rotation, and succession cane was planted immediately after harvesting a stubble cane crop and
preparing the land for replanting without afalow yeer.

Starter Fettilizersin Plantcane and First Stubble of Fallow Planted Cane

Anexperiment was conducted totest theeffectsof NPK fertilizer rates applied as a starter fertilizer
inthefdl a planting time inadditionto spring-applied fertilizersinfalow planted cane. The starter fal rates
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were0-0-0, 15-45-45, 45-0-45, 45-45-0, 45-45-45, and 30-90-90. Spring rates consisting of 160-0-0
and 160-40-80 were gpplied over each fdl rate. Thistest onfirst stubble was planted with CP 70-321
after afdlowyear, and the fal trestments were gpplied in the planting furrow. The Soring trestmentswere
gpplied inthe off-bar furrow in plantcane in 2000. The plantcane test was planted withHoCP 85-845 after
afdlow year. Treatment applications were the same asin the previous tes.

Generdly, theyidd responsesto individud treatmentsindicated the need for Pinthestarter fertilizer
and P and/or K in the spring application (Table 1). The maximum P and K inputs (30-90-90 plantcane
starter, 160-40-80 spring-gpplied) resulted ina30% increasein sugar yidd vs no starter gpplied and 160-
0-0 spring-applied. The use of 45-45-45 dtarter fertilizer in plantcane tended to reduce plantcane yields
compared to other tarter fertilizers (Table 2). The amount of N or nutrient balance (N:K) was higher for
this fertilizer and may have been a contributing factor

Starter and Spring Applied Fertilizer in Sixth Stubble Cane from Succession Planted Cane

Anexperiment wasinitiatedin 1993 and continued in sixth stubble cane in 2000 to test the effects
of NPK fertilizer rates gpplied as a darter fertilizer & planting time in addition to spring applied fertilizers
on the yield of successionplanted cane. The starter fall rateswere 0-0-0, 15-45-45, 45-45-45, and 90-
90-90 and the saring rates were 0-0-0, 160-0-0, and 160-40-80. Thetest was planted with LCP 85-384
in succession immediately after harvesting a cane crop in 1993. The fdl trestments were applied in the
planting furrows, and the spring treatments were applied in the off-bar furrows in 1994-2000.

The data in Table 3 show that the 90-90-90 Sarter fertilizer rates gpplied a planting time in 1993
did have adight pogtive effect onthe sugar yidd of sxthstubble cane in2000. Moreover, theN and NPK
soring rates applied each year dgnificantly increased sugar yidd. The increases were due mainly to
increasesincane yidd brought on by higher stalk numbers.  In only one casewasthe cane and sugar yidd
response different between 160-0-0 and 160-40-80 treatments.

Rates of Spring Applied N Fertilizer

The effect of N fertilizer rate on yidd throughout the crop cyde of L CP 85-384 was sgnificant for
the firgt time beginning with the second stubble crop. Sugar yield increased over 14% when N rate
increased from 40to 120 Ib./acre. However, a 160 |b N/acre sugar yields declined over 11% below that
found a 120 Ib N/acre (Table 4).
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Tablel. Effect of fal- and spring-applied fertilizer on the yield of first stubble cane CP 70-321 planted after a fallow year
on Commerce soil on the St. Gabriel Research Station, 2000.

First Stubble Cane - Fallow Planted

Fertilizer applied

N-P,0--K,0 Cane Stalk Stalk Wt. Normal Juice Sugar

Fall Spring Yidd No. Brix  Sucrose Yidd
Ibs/A Ibs/A T/IA 1000/A Ibs. % % Ibs/A
0-0-0 0-0-0 215 25.0 1.96 16.4 14.2 4360
160-0-0 31.7 26.9 2.56 16.9 14.6 6659

160-40-80 36.9 31.2 249 16.9 14.8 7837

15-45-45 0-0-0 215 215 249 16.8 14.6 4500
160-0-0 34.7 29.6 2.60 17.1 14.9 7437

160-40-80 39.2 32.6 2.56 17.2 14.7 8258

45-0-45 0-0-0 21.3 26.9 1.80 16.0 14.0 4240
160-0-0 35.8 339 2.16 16.8 14.3 7311

45-450 0-0-0 22.9 22.6 252 16.9 14.8 4876
160-0-0 37.3 32.8 244 17.4 15.2 8183

160-40-80 38.0 36.0 212 17.0 14.9 8140

45-45-45 0-0-0 235 24.7 214 16.1 14.1 4712
160-0-0 37.6 333 243 17.2 145 7796

30-90-90 0-0-0 26.4 24.2 2.39 16.5 145 5480
160-0-0 36.4 33.6 245 17.2 14.9 7815

160-40-80 404 334 2.66 17.3 14.9 8661

LSD .05 Treatments 36 35 0.36 0.8 0.7 727

Mean Effect

0-0-0 30.0 271.7 2.34 16.7 145 6286
15-45-45 31.8 279 255 17.0 14.7 6731
45-0-45 31.9 31.2 219 16.6 14.3 6549
45-45-0 32.7 305 2.36 17.1 15.0 7066
45-45-45 33.0 30.2 241 16.8 145 6871
30-90-90 34.4 304 250 17.0 14.7 7318
0-0-0 22.8 24.2 222 16.4 14.4 4695

160-0-0 35.6 317 244 17.1 14.7 7533

160-40-80 385 33.1 252 171 14.8 8183

LSD .05 Fall 2.1 2.0 0.21 0.5 0.4 420
LSD .05 Spring 15 14 0.15 0.3 0.3 297

The fdl fertilizer was applied in the planting furrow as a starter fertilizer in 1998, and spring fertilizer was applied in the
off-bar furrow in the spring of each year.

150



Table2. Effect of fal- and spring-applied fertilizer on the yield of plantcane HoCP 85-845 planted after a fallow year on
Commerce soil on the St. Gabriel Research Station, 2000.

Plantcane - Fallow Planted

Fertilizer applied

N-P,05-K,0 Cane Stalk Stalk Normal Juice Sugar

Fall Spring Yield No. Wit. Brix  Sucrose Yield
Ibs/A Ibs/A TIA 1000/A Ibs. % % Ibs/A
0-0-0 0-0-0 29.0 26.1 242 16.6 14.2 5888
120-0-0 38.0 33.6 257 15.9 131 7034

120-40-80 37.2 33.9 248 15.9 13.2 6939

15-45-45 0-0-0 31.7 28.7 235 16.5 13.9 6238
120-0-0 415 32.7 2381 15.8 134 7812

120-40-80 414 329 271 15.9 134 7846

45-45-45 0-0-0 331 30.7 247 16.5 14.1 6625
120-0-0 35.2 314 2.67 15.7 131 6484

120-40-80 385 32.6 2.73 153 124 6668

30-90-90 0-0-0 30.9 30.5 252 16.3 13.9 6088
120-0-0 39.3 31.6 271 16.6 141 7886
120-40-80 38.0 325 2.58 16.1 13.7 7399
LSD .05 Treat 38 22 0.37 0.7 0.9 961

Mean Effect

0-0-0 347 31.2 2.49 16.1 135 6620
15-45-45 38.2 314 2.62 16.1 135 7299
45-45-45 35.6 31.6 2.62 15.8 13.2 6592
30-90-90 36.1 315 2.60 16.4 13.9 7124
0-0-0 31.2 29.0 244 16.5 14.0 6209
120-0-0 385 32.3 2.69 16.0 134 7304
120-40-80 38.8 33.0 2.62 158 13.2 7213
LSD .05 Fall 22 NS NS 04 05 555
LSD .05 Spring 19 11 0.18 0.3 05 481

The fdl fertilizer was applied in the planting furrow as a starter fertilizer in 1999, and the spring fertilizer was applied in
the off-bar furrow in 2000.
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Table3. Effect of fal- and spring-applied fertilizer on the yield of sixth stubble cane LCP 85-384 planted in succession
on Commerce soil on the St. Gabriel Research Station, 2000.

Sixth Stubble Cane - Succession Planted

Fertilizer applied

N-P,05-K,0 Cane Stalk Stalk Normal Juice Sugar
Fall Spring Yied No. Wt. Brix  Sucrose Yield
Ibs/A Ibs/A TIA 1000/A Ibs. % % Ibs/A
0-0-0 0-0-0 195 394 112 16.3 136 3761
160-0-0 25.9 43.8 113 16.0 129 4681
160-40-80 245 45.6 141 16.4 13.7 4744
15-45-45 0-0-0 20.3 42.6 1.07 16.5 14.1 4088
160-0-0 28.3 44.0 1.83 17.0 14.1 5683
160-40-80 24.6 454 1.00 16.0 133 4607
45-45-45 0-0-0 212 40.2 0.95 16.8 14.3 4319
160-0-0 26.1 44.0 1.88 15.8 12.8 4660
160-40-80 26.9 451 115 16.8 14.0 5365
90-90-90 0-0-0 19.9 387 1.16 16.7 14.2 4031
160-0-0 26.1 453 121 16.7 14.0 5213
160-40-80 28.2 46.2 1.04 17.1 13.6 5454
LSD .05 Treatments 3.0 3.6 0.53 0.5 13 826

Mean Effect
0-0-0 233 429 1.23 16.2 134 4395
15-45-45 244 44.0 1.30 16.5 138 4793
45-45-45 245 431 1.33 16.4 137 4781
90-90-90 24.7 434 113 16.6 139 4899
0-0-0 20.2 40.3 1.08 16.6 14.1 4050
160-0-0 26.6 44.3 151 16.4 134 5059
160-40-80 259 455 1.15 16.4 13.6 5042
LSD .05 Fall NS NS NS NS NS 477
LSD .05 Spring 15 18 0.26 NS NS 413

The fal fertilizer was applied in the planting furrow as a starter fertilizer in 1993, and spring fertilizer was applied in the
off-bar furrow each crop year.
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Table4. Effect of nitrogen fertilizer rates on the second stubble yield of LCP 85-384 on the St. Gabriel Research Station,

2000.
Nitrogen Cane Stalk Normal Juice Sugar
Fertilizer Yield Wt. Brix Sucrose Yield
Ibg/A TIA Ibs. % % Ibs/A
40-0-0 34.8 194 17.7 15.0 7541
80-0-0 37.1 177 18.0 15.2 8162
120-0-0 39.6 184 17.5 151 8614
160-0-0 36.4 151 174 14.6 7632
LSD .05 Treat. NS NS NS NS 989

The nitrogen fertilizer rates were applied to plots in the spring of each crop year.
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EFFECT OF POTASSIUM SULFATE VS POTASSIUM
CHLORIDE ON SUGARCANE YIELDS

W. B. Hdlmark. G. J. Williams, and G. L. Hawkins
Iberia Research Station and Sugar Research Station

Jesse Breavix
St. Mary Parish Sugarcane Producer

SUMMARY

Reaults in 2000 for plantcane showed that the use of potassum sulfate vs. potassum chloride at
three different rates of K20 (70, 140, and 210 Ib/A) did not result in satistical (P>0.10) differencesfor
ddk weights, plant population, commercidly recoverable sugar (Ibs/ton), cane yield or sugar yield for
sugarcane variety HoCP 85-845. Potassum agpplicationrates did not affect the measured plantcane yield
parametersin 2000 usngeither potassum source. Sulfur gpplicationa so had no effect on sugarcane yieds.

INTRODUCTION

In recent years, sustainable agriculture advocates have convinced some sugarcane producersin
Louisana that potassum chloride is harmful to soil hedth. These advocates have persuaded sugarcane
producers to use potassum sulfate in the place of potassum chloride. Since potassum sulfate is more
expensve (per pound of K) than potassum chloride, the sustainable ag advocates have ingructed
producers to compensate for this by reducing their K applicationrates. They havefurther argued that this
is judtified because "K from potassum sulfate is more available than K from potassum chloride” No
research, however, in Louisana has been done that supports or refutes the contentions about K put
forward by sustainable-ag advocates. Consequently, this research was initiated.

OBJECTIVES

To compare potassum sulfate and potassum chloride fertilizer ratesin their effects on sugarcane
yidd parameters, available soil K, and nutrient content of sugarcane at harvest.

MATERIALS AND METHODS

A Badwin dlty day loam soil very low in K was sdlected for thissudy. Soil andyss showed a
pH, organic matter, and exchangeable bases of 5.9, 0.67%, and 13.1 meg/100g; and P, Na, K, Mg, and
Ca ppm leves of 83 (medium), 42 (very low), 113 (very low), and 406 (very high), and 1865 (low),
repectively.

In September of 1999, sugarcane variety HoOCP 85-845 (first progeny Kleentek) was planted at
three stalks and alap of two joints on 6-foot-wide rows. The experimentd treatments in Table 2 were
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imposed on the experimentd Stein May of 2000. All treatments were replicated eght times in a Latin
sguare experimenta design. Plotscons sted of three 6-foot by 30-foot rowswith a10-foot aley separating
the ends of dl plots. A blanket gpplication of 120 Ib N and 40 Ib P205/A were added aong with the
potassum fertilizer. Treatments2, 4, and 6 used ammonium sulfate as a sulfur source so that S rate would
not differ incomparisons betweenthe two K sources. Ammonium nitrate was used as the main N source.
After fertilization, the sugarcane rowswere hipped up and the cane was grown to maturity using standard
culturd practices.

I n September of 2000, the number of millable stalks in each sugarcane plot were counted. In
December, the experimentd plots were harvested with atwo-row soldier harvester and weighed with a
weigh rig. Ten stalks were randomly sdlected from each plot to measure average stk weight and
commercidly recoverable sugar (CRS). Threeadditiona stalkswere dso taken from each plot for nutrient
andysisto determine the effect of the trestments on nutrient uptake.

RESULTS AND DISCUSSION

Table 1 shows that potassum sources and potassum rates did not affect (P>0.10) any of the
sugarcane yidd parameters measured for plantcane in 2000. The % coefficient of variation(CVs) for gak
weight, plant population, and CRS were good (below 10%), but those for cane tonnage and sugar yield
werealittle high.

Table 2 shows how the N, K, S, and Cl ratesinthe eight treetmentswerederived. Since K rates
frompotassum sulfatea so included S, this difference was screened out by usngammonium sulfate as part
of the nitrogen source (the remaining N was composed of anmonium nitrate). Consequently, eachK rate,
using both K sources, had the same amount of S(T2vs. T3, T4 vs. T5, and T6 vs. T7). Thisresultedin
the K sourcesdifferingonly inCl rates. Since sustainable ag advocates claim that Cl isbad for the soil and,
thereby, decreases crop yidlds, this gave us a good way to test thisclam. Comparison of T1vs. T3, T5,
and T7 (Table 2) are used to determine the effect of potassum sulfate rates on sugarcane yield variables
(Table 3). Comparisonof T2vs. T3, T4vs. T5,and T6 vs. T7 (Table 2) showsthe effect of Cl gpplication
on sugarcane yields (Table 3), while comparing T8 vs. T4 (Table 2) shows the effect of S gpplication on
sugarcane yidds (Table 3).

Table 3 showsthat the yiddsobtained with HOCP 85-845 were very respectable giventhe severe
drought experienced in the summer of 2000. The average stalk weights for the variety were very good.
IN2000 our plantcane yidd variables were not affected by K ratesor K sources. Wewill continuethetest
in 2001 to seeif this changes for firgt-stubble cane.
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Tablel. Fvaduesand Satisticd parametersfor effect of treetments on plantcane yield variables.
Sak Pant Cane Sugar
Source af weight pop. CRS yidd yidd
Treatments (T) 7 1.02 1.29 0.71 0.66 0.54
HREP 7 0.97 1.62¢ 0.12 1.19 0.95
VREP 7 2.01° 2.54° 2.10° 1.27 0.48
RMSE 0.2779 1627 9.796 4.873 1090
% CV 9.15 4.73 4.85 12.05 13.36
Mean 3.038 34,390 201.8 40.45 8160

¢~ and " denote statistical significance a the P# 0.25, 0.10, and 0.05 levels, respectively.
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Table2.  Fetilizer trestments used in study.

T# NH,NO, (NH),S0,  (NH.),S0,  K,(SOu) KCl cl K,(SO,) P
------------ Y 7NN [ =/ N 0 /. Ib ClIA Ib K,O/A Ib P,O5A

1 120 0 0 0 0 0 0 40
2 94.9 25.1 28.7 0 70 63.5 0 40
3 120 0 0 28.7 0 0 70 40
4 69.8 50.2 57.4 0 140 127.0 0 40
5 120 0 0 57.4 0 0 140 40
6 44.7 75.3 86.1 0 210 190.5 0 40
7 120 0 0 86.1 0 0 210 40
8 120 0 0 0 140 127.0 0 40




Table3.  Effect of fertilizer on plantcane yidd variables

Plant Cane Sugar
T# S K,O Cl Stalk wt. pop. CRS yied yidd
----------------- Ib/A---mmmmmemmaee Ib/stalk 1000/A /T TIA Ib/A
1 0 0 0 3.06 34.5 206 39.5 8090
2 28.7 70 63.5 291 34.8 201 40.3 8110
3 28.7 70 0 2.93 34.1 206 38.9 7990
4 574 140 127.0 3.14 34.8 199 41.6 8270
5 574 140 0 297 34.4 202 39.9 8040
6 86.1 210 190.5 3.19 34.2 201 424 8510
7 86.1 210 0 3.02 33.1 198 39.0 7710
8 0 140 127.0 3.08 35.3 204 42.1 8570
LSD 0.10 NS NS NS NS NS
LSD 0.25 NS NS NS NS NS

NS denotes getigticad non significance at the indicated probakility level.



EFFECT OF COPPER AND POTASSIUM FERTILIZATION
ON YIELD AND PLANT NUTRIENT STATUS OF SUGARCANE

W. B. Hdlmark, G. J. Williams, and G. L. Hawkins
Iberia Research Station and Sugar Research Station

Danny Hebert
Chagtant Brothers Feed and Fertilizer

Richard Latiolais
Latiolais Farm, Incorporated

SUMMARY

Four rates of potassum chloride (0, 80, 160, and 240 Ib K20/A) were applied to plantcane
variety LCP 85-384 on a Jeanerette Sltloamsoil near Parks, La. Potassium gpplication ratesdid not affect
(P>0.10) sugarcane stdk weights, commercidly recoverable sugar, cane yield, or sugar yield in 2000.

JUSTIFICATION

Preliminaryresearch(private communicationwith Therian LaF eur, Chastant Brothers, Inc.) shows
that soraying sugarcane foliage with copper sulfate may increase plant potassum levels and result in higher
caneyidds.

Itisgenerdly assumed that sugarcane yieldsin Louisanawill not respond positively to micronutrient
application. However, little research has been done to support this assumption. Also, no formal research
in Louisiana has shown whether copper and potassum fertilizer application interact postively to increase
caneyieds.

OBJECTIVES

Our project will test whether sugarcane yiddsin Louisana respond to copper fetilization. The
specific objective isto determine the effect of soil-gpplied potassum  chloride and foliar gpplied copper
sulfate on plant nutrient status and sugarcane yield parameters across a cane production cycle.

MATERIALS AND METHODS

Sugarcane variety LCP 85-384 was planted in September 1999 at three stalks and alap of two
joints using firgt progeny Kleentek seedcane. The experimenta design was a Latin square split-plot with
four potassum chloride rates as main plots and three copper sulfate rates as sub-plots. All experimenta
plots consisted of three 6-foot by 50-foot rows, with 10-foot aleys separating the ends of the plots. The
sdes of each plot were buffered by three border rows. All treatments were replicated four times.
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The soil used in the study was a Jeanerette St loam with an initid analyss of 5.1, 14.8, and 0.66
for pH, sum of bases (meg/100g), and % organic matter; P, Na, Mg, K, and Ca concentrations were 81
(medium), 47 (very low), 500 (very high), 144 (low), and 2027 ppm (low), respectively.

Potassum fertilizer rates (O, 80, 160, and 240 Ib K20O/A) were applied in May 2000 along with
ablanket applicationof N, P205, and Sat 120, 60, and 24 [/A as anmonium nitrate, polyphosphate, and
cadum sulfate, respectively. The cooperating producer (Richard Latiolais) did not wish to apply the
copper sulfate trestments in 2000 as planned because of the severe drought.

Plants were sampled for leaf tissue (for nutrient analyses) from dl plots in August 2000. Plant
populations were not determined in September as origindly planned because of severe lodging. All plots
were harvested with atwo-row soldier harvester in early January 2001 and weighed with aweghrig. A
10-stadk sample was taken from each plot to determine average dak weight and commerciably
recoverable sugar.

RESULTS AND DISCUSSION

F-values and satistica parametersfor thetest are giveninTable 1. Theresults (Tables 1 and 2)
show that potassum chloridefertilizer rates did not affect (P>0.10) sdk weights, CRS, cane yidd, or sugar
yield of plantcanein 2000.

Table 1. F-values and statistical parameters for effect of potassium chloride on plantcane yield variables.

Sak Cane Sugar
Source weight CRS yied yield
main-plots
Treatments (T) 0.34 2.02¢ 0.23 0.33
HREP 4.93" 1.47¢ 1.23 0.99
VREP 0.43 4.41 4.83 1.94¢
RMSE 0.1924 6.871 2.502 638.9
% CV 9.99 2.83 7.63 8.04
Mean 1.927 2425 32.80 7949

€ and " denotes statistical significance at the P# 0.25, and 0.01 levels, respectively.
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Table 2. Effect of potassium chloride on plantcane yield variables.

Sak Cane Sugar

T#s K rates weight CRS yidd yidd
Ib K,O/A Ib/stalk Ib/T T/A Ib/A

1 0 1.97 244 33.1 8070
2 80 1.91 245 32.8 8000
3 160 1.94 244 32.3 7870
4 240 1.90 238 33.0 7850
LSD 0.10 NS? NS NS NS
LSD 0.25 NS 3 NS NS

%NS denotes that the LSD was not significantly different at the indicated probability level.
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EFFECT OF GIBBERELLIC ACID ON SUGARCANE YIELDS!

W. B. Halmark, G. J Williams, and G. L. Hawkins
| beria Research Station and Sugar Research Station

Mike Landry
| beria Parish Sugarcane Producer

SUMMARY

Application of gibberellic acid (0.5, 1.0 and 2.0 gt/A three times during the growing season) to
sugarcane variety LCP 85-384 did not sgnificantly (P<0.10) affect sugar yields across three years.
However, applicationof gibberdlic acid did increase (P<0.10) commercidly recoverable sugar inthe cane
at harvest.

INTRODUCTION

Anecdotd data from Floridaindicate that gibberellic acid may increase sugarcane yidds. Some
cane producers have expressed interest in using gibberdlic acid in Louisana. Our research was initiated
to determine whether gibberdllic acid can be used to increase sugarcane yieds in Louisana.

PROCEDURES

A gibberdlic acid (SUL-15) study was initiated in the spring of 1998 using second progeny
Kleentek variety L CP 85-384 plantcane. The six treetments used in the Sudy are givenin Table2. The
gibberdlic acid rates used were 0.5 gt/A (0.5x), 1.0 qt/A (1.0x), and 2.0 gt/A (2.0x). The SUL-15
trestments were gpplied in 10 galon/A of water dong with asurfactant (1.5 pt of 820 surfactant per 100
gdlonsof water) usngahigh-clearance sprayer. Thefirst application of SUL-15 was sprayed directly over
the top of the cane, and the second and third applications were sprayed over the top and to the sides of
the cane. 1n 1999 the study was continued on the 1998 research plots with firg-subble cane usng the
gpplicationdates showninTable 2. Because of lodged cane, treetments4 and 6 did not receive gibberdllic
acid in 1999 at the third gpplication date (August 24).

The s0il used inthe study was aBddwin sty clay loamwith a pH of 4.5 and asoil andyss of 248,
30, 202, 2233, and 505 ppm, respectively, for P, Na, K, Ca, and Mg. Thestudy used a6x6 Latin square
design with six replications. Experimentd plots conssted of three 5-foot10-inch by 50-foot rows with a
10-foot dley at the ends of the plots. All plots were separated on both sides by three 5-foot 10-inch by
50-foot border rows.

1Research was partialy supported by PRO-CHEM Chemica Company.
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The cane was grown to maturity each year usng recommended fertilizer rates and standard culturd
practices. All plots were harvested with atwo-row soldier harvester and weighed with aweigh rig. A
10-stdk sample was randomly taken at harvest from each plot each year to determine stk weight and
commercidly recoverable sugar (CRS) per ton of harvested cane. Plant height was also determined for
this 10-stak sample in 1998 and 1999. Plant populations were determined before harvest each year.

RESULTS AND DISCUSSION

Table 1 shows that the gibberellic acid treatments used in the study (Table 2) did not sgnificantly
(P>0.10) affect the measured yidd variables, except commerdiadly recoverable sugar. There was,
however, atrend toward Sgnificance(P<0.25) for effect of treetmentson sugar yidd. Harvest year affected
al of the measured variables (Table 1) in the study, and the year X treatment interactionwas not sgnificant
(P>0.10) for any of the variables. Yields in 1999 with firgt-stubble were very good (Table 3) and were
higher than for plantcane in 1998, or second stubble in 2000.

Table 3 showsthat treatments 5 and 6 had sgnificantly (P<0.10) higher CRS values (averaged

acrossthe three years) thanthe check (T1), demongtrating that gpplication of the 0.5x and 2.0x gibberellic
acid rates (Table 2) increased the sugar concentration of the stalks.
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Table 1.

F-vaues and Satistical parameters for effect of gibberellic acid treatments and harvest years on sugarcane yied variables.

Sak Pant Plant= Cane Sugar
Source df weight pop. height CRS yidd yidd
main-plots
Treatments (T) 5 141 0.88 0.77 2317 0.97 1.56°
HREP 5 0.23 1.38 3.60° 7.75" 2317 4.69”
VREP 5 2.86 2.79 1.45° 0.38 5.93" 6.04"
sub-plots
Years(Y) 2 127.38"" 313.72" 56.58""" 307.757 19.51"" 84.54™

Y 5__ 04 __ __ ML 1S 02 o o4l

RMSE for main-plots 0.2005 4499 0.3275 7.454 3.620 825.6
%CVv “ 7 ¢ 10.25 8.92 3.66 3.44 8.72 9.17
RMSE for sub-plots 0.2289 4563 0.3735 11.66 4.088 1028
%Cv * " F 11.71 9.04 4.18 5.38 9.84 11.42
Mean 1.956 50450 8.944 216.9 41.53 9004

*Plant height was not measured for the 2000 crop.

@ ~ * x%

) ) ) lmd

*kkKk

denotes statigtical significance at the P# 0.25, 0.10, 0.05, 0.01, and 0.0001 levels, respectively.



Table2.  Gibberdlic acid rates and timing for three years.

T# For 1998« For 1999 For 2000

1 SUL-15 not applied

2 1.0x SUL-15 applied on: 4/9 5/7 4/6

3 1.0x SUL-15 applied on: 4/9, 5/22 5/7, 6/24 4/6, 5/31

4 1.0x SUL-15 applied on: 4/9, 5/22, 7/6 5/7, 6/24, 7124~ 4/6, 5/31, 7/21
5 0.5x SUL-15 applied on: 4/9, 5/22, 7/6 5/7, 6/24, 7124 4/6, 5/31, 7/21
6 2.0x SUL-15 applied on: 4/9,5/22, 7/6 5/7, 6/24, 7124~ 4/6, 5/31, 7/21

*The 0.5x, 1.0x, and 2.0x rates denote gibberdlic acid rates of 0.5, 1.0, and 2.0 qt/A, respectively, for each of the indicated dates.

~ The August 24 application was not applied on these two treatments because the cane was lodged.



Table3.  Effect of gibberdlic acid treatments on sugarcane yield variables averaged across harvest years.

Sak Pant Pant= Cane Sugar
T# weight pop. height CRS yidd yidd
Ib/stalk 1000/A ft. T TIA /A
1 1.92 50.4 8.94 213 41.0 8750
2 1.96 51.5 8.90 216 41.6 8980
3 201 49.8 8.86 216 42.2 9120
4 2.03 49.4 9.03 216 40.7 8800
5 191 49.7 8.87 220 40.9 8960
6 1.90 51.8 9.06 220 42.8 9420
LSD 0.10 NS NS NS 4 NS NS
LSD 0.25 NS NS NS 3 NS 330

*Plant height are based on 1998 and 1999; treestments were not measured for plant height in 2000.
NS denotes that the trestments did not affect the indicated yield variables at the designated significance levels.



Table 4.

Effect of harvest year on sugarcane yield parameters averaged across gibberdllic acid treatments.

Sak Plant Pant= Cane Sugar

Year weight pop. height CRS yidd yidd

Ib/stalk 1000/A ft. T TIA Ib/A
1998 194 50.7 8.61 227 38.1 8,660
1999 2.39 36.8 9.28 245 43.9 10,720
2000 1.53 63.8 - 179 42.6 7,630
LSD 0.10 0.09 18 0.15 5 1.6 400
LSD 0.25 0.06 12 0.10 3 11 280

*Plant heights at harvest were not made in 2000.



EFFECT OF NITROGEN FERTILIZER RATESAND LIME STABILIZED
SEWAGE SLUDGE ON LCP 85-384 PLANTCANE YIELDS

W. B. Hdlmark, G. J. Williams, and G. L. Hawkins
Iberia Research Station and Sugar Research Station

Lynn Minvidle
| beria Parish Sugarcane Producer

SUMMARY

Applying 10 and 20 tong/acre (dry waght basis) of lime-treated sawage dudge under cane at
planting reduced (P<0.10) L CP 85-384 plantcane sugar and cane yidds in 2000. Nitrogen gpplication
increased (P<0.10) caneyields, but did not affect sugar yidds. There was a sgnificant (P<0.10) dudge
X nitrogen interaction for commercidly recoverable sugar (CRS).

INTRODUCTION

Past research has shown that composted municipd waste can be safely and effectively used to
grow sugarcane. However, municipdities in the Sugar Belt of Louisiana do not produce composted
municipd waste. Consequently, if municipa waste is to be used, it will necessarily occur in the form of
sewage dudge. At present, lime stabilized (class B) sewage dudge can be used in sugarcane production
only witha specia permit. Such apermit was obtained by the Iberia Research Station and the City of New
Iberiafor a sawage dudge x nitrogen fertilizer sudy in Iberia Parish.

OBJECTIVE

To determine the effect of nitrogen fertilizer rates and lime stabilized sewage dudge rates and
placement on sugarcane yields.

MATERIALSAND METHODS

A Bddwin ity clay soil near Olivier was sdlected asthe test site. The experimental design was
alLatin square, split-plot with four replications. Experimenta plots consisted of three 5-foot 10-inch by
30-foot rowswitha 10-foot dley at the endsof each plot. All experimenta plotswere separated by three
border rows that were fertilized according to recommended rates for plantcane. Main-plot trestments
conggted of four different class B lime stabilized sewage dudge rates and application methods (Table 2).
One main-plot did not receive dudge; a second had 10 T/A (dry weight basis) of dudge broadcast over
rows and incorporated into the soil; and the third and fourth main plots received 10 and 20 T/A,
respectively, of sawage dudge applied to opened rowsimmediady before planting first progeny Kleentek
variety LCP 85-384 at three stalks and a lap of two jointsin September of 1999.
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Nitrogenfertilizer rates (0, 50, 100, and 150 Ib N/A asammonium nitrate) served asthe salit plots.
All experimenta plots received a blanket application of P2 O5, K20, and S at 40, 120, and 24 Ib/A as
polyphosphate, potassum chloride, and gypsum, respectively. Fertilizer was gpplied to the plotsin May
of 2000.

Cane was grown until mid-November usng standard cultura practices, and plant populaionswere
taken in September from dl plots. The experiment was harvested with a two row soldier harvester, and
dl plotswereweighed with aweighrig. A 10-stalk sample wastaken from each plot to determine average
sak weight and commercially recoverable sugar (CRS) per ton of harvested cane.

RESULTS AND DISCUSSION

Table 1 showsthat sewage treatments had adgnificant (P<0.10) effect on gdk weights, caneyidd,
and sugar yield, while nitrogen fertilizer rates only affected cane yidd. There dso wasasggnificant dudge
X nitrogen interaction for CRS.

Therddively low coefficient of variations for CRS, cane yield, and sugar yidd indicate thet the
experimenta design did agood job of removing varigbility from the study.

Table 2 showsthat the 10-under and 20-under dudge treatments significantly (P<0.10) decreased
gak weight, and cane and sugar yidd compared to the check. The 10-mix treatment aso decreased cane
yield. Thereasonfor the decrease inyidd withdudge applicationmay be related to the sengitivity of LCP
85-384 to overfetilization withnitrogen. Previousresearch with Sarter fertilizer on falow cane showsthat
applying more that 15 Ib N/A in the furrow with cane at planting can reduce sugar yields.

Table 3 shows that increasing nitrogen fertilizer to 50 Ib/A and beyond increased (P<0.10) cane
tonnage, but did not sgnificantly affect the other yield variables.

Table 4 shows the ggnificant (P<0.10) interactive effect of dudge and N rates on commercidly
recoverable sugar. Nitrogen fertilizer decreased CRS (T4 vs. T1) in the absence of dudge, decreased it
(T7 vs. T5) and increased it (T8 vs. T7) with the 10-mixed treatment, increased it (T10 vs. T9) and
decreased it (T12 vs. T10) with the 10-under treatments, and had no effect with the 20-under dudge
treatment.

Conversaly, applying dudge reduced (P<0.10) CRS in the absence of nitrogen fertilizer (T9 vs.

T1), had no effect at the 50 and 100 Ib N rates, and increased it (T8 vs. T4) and decreased it (T12 vs. T8)
at the 150 1b N rate.
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Table 1.

on LCP 85-384 plantcane yield variables.

Fvaues and satistica parameters for effect of sewage dudge and nitrogen gpplication rates

Sdk Pant Cane Sugar
Source df weight pop. CRS yidd Yidd
main plots
Sewage (S) 3 6.06 2.13° 0.56 7.75 3.79°
HREP 3 2.28° 0.82 1.91¢ 5.93" 2.83°
VREP 3 3.327 1.07 3.89” 1.89° 2.09°
sub-plots
Nitrogen (N) 3 1.13 0.92 0.88 2.62" 1.27
SN o___1®__ __ 174 205 125 12
RMSE for main plots 0.1770 4976 9.762 1.620 549.3
% CV for main plots 11.34 10.23 4.27 4.79 7.10
RMSE for sub-plots 0.1764 3686 8.234 1.785 517.7
% CV for main plots 11.30 7.58 3.60 5.28 6.69
Mean 1.561 48,620 228.6 33.82 7732

¢, 7, and " denote satidtical significance at the P#0.25, 0.10, and 0.05 levels, respectively.
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Table2.  Effect of sewage dudge rates and placement on sugarcane yield variables averaged across N

rates.

Sewage Sdk Pant Cane Sugar
dudge weight pop. CRS yidd yidd
T/A I/sak 1000/A /T TIA /A

0 1.70 46.1 230 35.3 8110
10 - mixed 1.60 49.5 231 34.0 7740
10 - under 1.49 50.2 226 33.3 7550
20 - under 1.46 48.7 228 32.7 7530
LSD 0.10 0.12 NS NS 11 380
LSD 0.25 0.08 2.2 NS 0.7 250

NS denotes gatigticd nonsgnificance a the indicated P leve.

Table3.  Effect of nitrogen fertilizer rates on sugarcane yied variables averaged across sewage dudge

treatments.
Sak Pant Cane Sugar
N-rate weight pop. CRS yidd yidd
Ib N/A Ib/stalk 1000/A /T TIA /A
0 157 47.8 230 32.8 7520
50 1.62 47.9 231 34.0 7850
100 1.55 49.2 226 34.2 7750
150 151 49.5 228 34.3 7810
LSD 0.10 NS NS NS 11 NS
LSD 0.25 NS NS NS 0.8 NS

NS denotes datigticd nonsgnificance a the indicated P leve.
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Tabled.  Effect of nitrogen fertilizer rates and sewage dudge trestments on plantcane yield variables.

Sewage Sak Pant Cane Sugar
T#'s dudge N-rate  weght pop. CRS yidd yidd
TIA Ib/A Ib/stalk  1000/A T TIA Ib/A
1 0 0 1.69 44.5 236 334 7870
2 0 50 1.73 44.8 230 36.7 8470
3 0 100 181 44.3 230 354 8150
4______0___ 10 1% %6 22 %8 _ 7190 _
5 10-mixed 0 1.58 49.1 230 344 7930
6 10-mixed 50 1.74 47.2 227 33.0 7480
7 10-mixed 100 1.38 50.9 219 34.3 7530
8___ 1Omxed 150 160 _ 509 26 341 800 _
9 10-under 0 152 52.3 222 31.6 7040
10 10-under 50 155 49.6 235 33.6 7880
11 10-under 100 1.50 50.9 226 331 7500
Lo 10uwder 150 130 481 28 348 710 _
13 20-under 0 1.49 454 230 316 7250
14 20-under 50 1.46 50.0 231 32.8 7570
15 20-under 100 1.49 50.6 231 339 7830
16 20-under 150 1.40 48.6 230 32.5 7480
LSD 0.10for N within dudge NA NA 10 NA NA
Lsboz2 “ * “ " 0.15 31 7 NA NA
LSD 0.10 for dudgewithin N NA NA 13 NA NA
Lsboz2 “ * “ " 0.16 4.5 9 NA NA

NA denotes that the LSD is nonapplicable because the dudge x N interaction was not sgnificant at
the indicated probability levd.
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EFFECT OF HIGH GYPSUM APPLICATION RATES ON
PLANTCANE YIELDS FOR A HEAVY-TEXTURED SOIL

W. B. Hdlmark, G. J. Williams, and G. L. Hawkins
Iberia Research Station and Sugar Research Station

SUMMARY

Applying up to 20 tons/acre of by-product gypsum to an Alligator clay soil did not sgnificantly
affect HOCP91-555 plantcane sugar yidds in 2000. However, goplying gypsum did result in lower
(P<0.10) commercialy recoverable sugar.

INTRODUCTION

Researchin Louisiana shows that gpplication of high amounts of gypsum (5-10 T/A) canresult in
sgnificant (12%) yidd responsesonheavy-textured soilsinstubble crops. Thereisdsoaschoal of thought
that says " optimum crop yields cannot be obtained on heavy-textured soils unless the CalMg ratio of soil
(based on % cation exchange capacity) iscloseto 7:1." We conducted our study to test this theory and
to determine the effect of gypsum applicationrates on crop yid dsand soil moistureand physical properties.

MATERIALSAND METHODS

An Alligator day soil was selected for useinthisstudy. Initid soil analyss (3385 and 630 ppm Ca
and Mg, respectively, with aCEC of 21.2) indicated that it would require 17.3 T/A of gypsumto bring the
CalMq ratio (based on % CEC) up to the desired 7:1 vaue. To achieve thisgoa 0, 1.5, 5, 10, 15, and
20 T/A of gypsum were broadcast applied to experimenta plots on August 23, 1999, and incorporated
intothe soil. Prior toincorporationthe 1.5 T/A gypsum trestment also received 1.5 T/A of by-product lime
and 15 gdlon/A of aliquid biologicd solution. In May of 2000 this treatment aso received 1 T/A of
bagasse compost.

A 6x6 Latin square experimental design was used in the experiment. All treatments were
replicated Sx times. Plots cons sted of three 5-foot 10inch by 40-foot rowswith a10-foot dley at theends
of dl plots. All plots were separated by three border rowsoneach sidethat did not receive gypsum. The
experiment was planted in September 1999 with first progeny Kleentek variety HoCP 91-555 at four
gaksand algp of two joints.

Cane was grown to maturity usng standard cultura practices. Plant populations were determined
in September. The test was harvested inearly December usngatwo-row soldier harvester, and plotswere
weighedwithaweighrig. A 10-stalk sample was taken from each plot to determine average stalk weight
and commercialy recoverable sugar (CRS) per ton of harvested cane.
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RESULTS AND DISCUSSION

Table 1 shows that the experimenta treatments did not affect (P>0.10) sk weght, plant
population, cane yidd or sugar yidd in 2000. The treatments did, however, affect CRS (Tablel) asis
shown by the lower (P<0.10) CRS vdues for dl treatments recaving gypsum (Table 2). Furthermore,
treatments receiving 10, 15, and 20 T/A of gypsum (T #s 3, 4, and 5) had lower CRS values than
Treatment Numbers 6 and 2, which recelved only 1.5 and 5.0 T/A of gypsum, respectively.

Our experiment was meant to test the effect of gypsum on soil moisture and physical properties,
and thar influenceoncrop yieds. The severe drought in the summer of 2000 was not the ideal time to test
this. Hopefully, the 2001, 2002, and 2003 crop yearswill provide "norma” moisture years so that a"fair"”
test can be conducted.

Tablel. Effect of gypsum rates on F-vaues and datistical parameters of plantcane yied variables.

Sak Plant Cane Sugar
Source af weagnt pop. CRS yidd yidd
Treatments (T) 5 0.63 0.83 6.42"" 0.70 1.59¢
HREP 5 1.29 0.86 0.43 4.00° 3.68"
VREP 5 2.11° 12.86"" 11.06™" 1.16 6.98""
RMSE 0.1680 2474 7.983 1.752 417.6
% CV 10.92 5.42 4.17 5.39 6.71
Mean 1539 45,650 1914 32.48 6220

&, ", and """ denote gatistica significance a the P#0.25, 0.05, 0.001, and 0.0001 levels,

respectively.
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Table2. FEffect of gypsum trestments on plantcane yield varigbles.

Sak Plant Cane Sugar

T# Gypsum weight pop. CRS yidd yidd
TIA Ib/stalk 1000/A T TIA /A

1 0 1.53 45.3 206 31.6 6530

2 5.0 1.47 45.8 195 33.1 6430

3 10.0 151 45.0 185 324 6000

4 15.0 1.58 45.3 185 33.1 6140

5 20.0 1.53 474 184 32.8 6030

6 15" 1.62 45.0 194 32.0 6190
LSD 0.10 NS NS 8 NS NS

LSD 0.25 NS NS 5 NS 290

"This treatment also received 1.5 T/A of Domino by-product lime when the gypsum was applied, 15
G/A (on 8/23/99) of liquid biologicas, and 1 T/A of USL compost in April 2000.
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EFFECT OF INORGANIC FERTILIZER AND FISH?
EMULSION ON SUGARCANE YIELDS

W. B. Halmark, G. J Williams, and G. L. Hawkins
| beria Research Station and Sugar Research Station

SUMMARY

Highest (P<0.10) L CP 85-384 sugar yiddsacrosstwo yearswere obtained where 75 Ib N/A and
5 gdlon/A of fish emulson were sidedressed in the soring. Spring-applied fertilizer and fish emulsion
treatments, however, did not affect (P>0.10) stalk weights, plant population, or commercidly recoverable
sugar. Fal-gpplied fish emulsion did not significantly (P>0.10) affect the sugarcane yidld varidbles.

INTRODUCTION

Liquid fish emulsion is a by-product of the fish industry. This materid is rich in nutrients and,
therefore, should have vadue as afertilizer in the growing of sugarcane. To date, little research has been
conducted to determine whether fish emulsion has economic vaue in sugarcane culture,

OBJECTIVES

1) Determine the effect on sugarcane yidds of placing various fish emulsion rates under cane at
planting.

2) Determine the effect of fish emulsion on inorganic fertilizer requirements.

3) Determine if using fish emulsion in sugarcane production can increase the number of ratoon crops
obtained from one planting.

MATERIALS AND METHODS

In September 1998 Kleentek variety L CP 85-384 sugarcane was planted at three stalksand alap
of two joints for a fish emulson by inorganic fertilizer rate sudy. The experiment used a Latin square,
split-plot design with four replications. Main plots conssted of the four spring-applied inorganic fertilizer
and fish emulson ratesshownin Table 2. Split-plots congsted of the four fal-gpplied fish emulsion rates
showninTable 3. Thefdl-gpplied fish emulson rateswere gpplied to opened rows under cane a planting.
The spring-gpplied fertilizer and fish emulsion rates were gpplied to the inner off bar of each row recaiving
that particular trestment (Table 2) in April of 1999 and 2000.

Experimental sub-plots consisted of three 6-foot by 40-foot rowswitha 10-foot alley separating
the ends of the plots. The sugarcane plots were grown to maturity using standard cultura practices.

2Research was partially supported by Omega Protein, Inc.
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Pant populations for each sub-plot were determined in October of each year. The study was
harvested each year using atwo-row soldier harvester, and the plots were weighed withaweghrig. Ten
gakswere randomly selected from each sub-plot for determination of commercidly recoverable sugar
(CRS) and average stalk weight.

RESULTS AND DISCUSSION

Table 1 shows that the spring-applied fertilizer and fish emulsion rates sgnificantly (P<0.10)
affected cane and sugar yidds of LCP 85-384 across the two years. However, the fal-applied fish
emulsion rates did not affect the five yield parameters measured. The spring by fal  interaction was not
sgnificant (P<0.10) for any of the fiveyidd varigbles (Table 1), thoughtherewasa trend (P<0.25) toward
ggnificance for gak weight. The low % coefficient of variations (less than 10) for CRS, caneyield and
sugar yield show that the gatistical design did agood job of keegping the variability in the study low.

Table 2 shows that the 0.75x fertilizer and 5 G/A spring-applied fish emulsion treatment had the
highest (P<0.10) sugar yiddsacrossthe two years. Further increasing the fertilizer rate from0.75x to 1.0x
(increasing nitrogenfrom 75 /A to 100 /A and not adding fish emulsion) resulted inreduced (P<0.10)
sugar yidds. Likewise, decreasing the fertilizer rate from 0.75x to 0.5x (reducing nitrogen fertilizer from
75 Ib/A to 50 Ib/A) resulted in reduced sugar yields.

Table 1 shows that the year x spring, year x fal, and year x spring x fal interactions were not

sgnificant (P>0.10) for cane or sugar yidd. There wasa trend (P<0.25), however, toward sgnificance
for the year x oring x fal interaction for sugar (Table 3).
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Table 1. F-values and statistical parameters for effect of inorganic fertilizer and fish emulsion on LCP 85-384
yield variables for two years.

Stalk weight Plant Cane Sugar
Source df pop. CRS yied Yidd
main-plots
Spring (S) 3 1.42 0.81 0.16 14.68™ 34.63"
HREP 3 0.35 1.27 3.837 12.84" 11.90™
VREP 3 8.82' 1.33 11.93" 15.15" 70.95”
sub-plots
Fal (F) 3 0.50 1.03 1.18 0.80 0.17
SxF 9 1.77¢ 0.98 1.32 1.07 0.97
sub-sub-plots
Years (Y) 1 112.20™ 128.68™ 583.71" 0.03 512.80™
YXS 3 4.82" 3.95 0.18 0.11 0.54
YxF 3 0.47 0.58 0.44 0.20 0.96
Y xSxF 9 0.50 0.96 1.10 0.97 1.72¢
RMSE for main-plots 0.2922 8058 9.646 2.067 273.60
% CV for main-plots 13.14 15.76 5.01 4.70 3.24
RMSE for sub-plots 0.1806 5725 10.34 3.219 781.4
% CV for sub-plots 8.12 11.20 5.37 7.33 9.26
RM SE for sub-sub-plots 0.2225 5146 14.02 3.552 653.1
% CV for sub-sub-plots 10.01 10.06 7.29 8.08 7.74
Mean 2.224 51,140 192.4 43.94 8436

€ =, ", and ™ denotes statistical significance at the P#0.25, 0.10, 0.05, 0.01, and 0.0001 levels,
respectively.
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Table 2.

Effect of spring fertilizer and fish emulsion rates on sugar yields for two years.

Fertilizer app. Fish emulsion Plant First
in spring app. in spring cane stubble Total
GIA Ib/A
0x 0 9,390 6,750 16,140
0.5x 5 9,700 7,120 16,820
0.75x 5 10,210 7,310 17,520
1.0x 0 9,750 7,250 17,000
LSD 0.10 190 190 270
LSD 0.25 130 130 180
Table 3. Effect of spring fertilizer and fish emulsion and fall fish emulsion rates on sugar yields for two years.
Spring Fish emulsion appl. in Fish emulsion Plant First
T# fert. spring appl. infal cane stubble
GIA GIA Ib/A

1 0.0x 0 0 9,040 6,720

2 0.0x 0 25 9,960 6,650

3 0.0x 0 50 9,320 6,660

4 0.0x 0 100 9,250 6,970

5 0.5x 5 0 10,060 7,220

6 0.5x 5 25 10,200 7,180

7 0.5x 5 50 9,800 6,590

8 0.5x 5 100 8,850 7,370

9 0.75x 5 0 10,390 7,110
10 0.75x 5 25 9,840 6,920
11 0.75x 5 50 10,030 7,580
12 0.75x 5 100 10,590 7,640
13 1.0x 0 0 9,520 7,550
14 1.0x 0 25 9,700 7,690
15 1.0x 0 50 10,000 6,800
16 1.0x 0 100 9,760 6,970
LSD 0.25 for effect of spring fertilizer treatments 250 250
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LSD 0.25 for effect of fall fish treatments 660 660

EFFECT OF NITROGEN FERTILIZER RATES, A' NITROGEN STABILIZATION PACKAGE,
AND VARIETIES ON SUGARCANE YIELDS

W. B. Hdlmark, G. J. Williams, and G. L. Hawkins
| beria Research Station and Sugar Research Station

SUMMARY

Results showed that sugarcane variety L CP85-384 yidded higher (P#0.10) thanvarieties CP 70-
321 and HoCP 85-845 across four nitrogen fertilizer rates (60, 100, 140, and 180 Ib/A) and two years.
Also, adding urea nitrogen (that contained a nitrogen stabilization package) to row furrows of HoCP 85-
845 in December-January resulted insugar yid dsashighaswherenitrogenwas gpplied the fallowing April.

INTRODUCTION

Inrecent years, there hasbeen a dramatic increaseinthe acreage planted to sugarcane variety LCP
85-384. However, it isnot clear whether this variety needs more or less nitrogen fertilizer compared to
other sugarcane varieties. To addressthis questionadequatdy, L CP 85-384 needs to be compared with
other recommended sugarcane varieties in a nitrogen fertilizer test.

Also, because of market conditions, ureacan be purchased 10-15% cheaper inthe fal and winter
than in the soring and summer.  If inorganic nitrogen fertilizer could be stabilized to prevent urea
volatilization, denitrification, and the leaching of nitrate, urea could be gpplied to sugarcanein the fall and
winter whenthe cost of nitrogen islower. Applying anitrogen stabilization package (cacium chloride, and
a urease and nitrification inhibitor, supplied by Stoller Enterprises, Inc.) to liquid urea should reduce
nitrogen losses from the above causes. Also, gpplying the liquid ureaand nitrogen stabilization package
inthe furrow between the sugarcane rowsinthe fal or winter may help improve soil water drainagethrough
the effect of cdcium and ammonia (derived from the gpplied urea) inimproving the permeahility of the soil
to water movement.

OBJECTIVES

1) To determine the effect of spring-applied nitrogen fertilizer rates and sugarcane varieties on
sugarcaneyied.

2) To determine the effect of winter-applied nitrogen, with a nitrogen stabilization package, on
sugarcane yields.

PROCEDURES

Kleentek sugarcane varietiesCP 70-321, L CP 85-384, and HoCP 85-845 were planted inearly
October 1998 at three stalks and alap of two joints. Experimenta plots consisted of three 6-
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'Research was partidly supported by Stoller Enterprises, Inc.

foot by 30-foot rows, with a 10-foot aley at the ends of each plot. The experimenta design used was a
Latinsguare, slit plot with four replications. Nitrogen rates (Table 2) were main plots, and varietiesand
nitrogen timing (Table 3) were the it plots. Spring nitrogen (urea) was applied to the inner off bar of
each row in the split-plot and did not receive the nitrogen stabilization package (which contained calcium
chloride and a urease and nitrification inhibitor). Trestments receiving winter fertilizer had their nitrogen
(urea) applied in mid-December or January in a 1-inch band in the furrow between the rows. The two
inner furrows of each three row split plot received dl the nitrogen for the three rows.

The test was harvested each year with a two-row soldier harvester, and the split-plots were
weighed with aweighrig. Ten stalks were randomly taken from each split plot to determine sak weight
and commercidly recoverable sugar (CRS). All split plots were rated for lodging prior to harvest.

RESULTS AND DISCUSSION

Table 1 shows that nitrogen rates affected (P#0.10) cane and sugar yidlds. Nitrogen rates also
interacted with harvest years to affect cane and sugar yidds. Sugarcane varieties and nitrogen timing
(spring vs. winter) affected dl the measured variables, as did harvest years.

Table 2 showsthat the 100 Ib N/A ratehadlower cane and sugar yieldsthanthe lower (60 Ib N/A)
and higher (140 and 180 Ib N/A) nitrogen rates. Thisis hard to explain.

Table 3 showsthat gpplying nitrogengtabilized urea(which contained calcdilum chloride and a urease
and nitrification inhibitor) to variety HOCP 85-845 inthe winter vs. the spring resulted in higher (P#0.10)
caneyidds and stk weights, but did not significantly affect sugar yidds. Variety LCP 85-384 aso had
higher cane and sugar yields and more lodging than varieties CP70-321 and HoCP 85-845 (Table 3).

Table 4 showsthe interactive effect (P#0.05) of nitrogenfertilizer rateswithharvest years on sugar

yidd. Sugar yiddstended to decrease with increased nitrogen gpplication to plantcane (1999), whilefirst
stubble sugar tended to increase.
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Tablel. F-vadues and datigticad parameters for effect of spring-winter-variety x N treatments and
harvest years on sugarcane yield variables.

Sak Cane Sugar
Source df weight CRS yidd Yidd Lodging
main plots
Nitrogen (N) 3 207 0.09 5.46" 6.44" 1.31
HREP 3 19.07" 3.737 2.27° 0.34 2.22¢
VREP 3 4.33 0.87 2.39° 1.04 4.38
sub-plots
Spring-winter-varity 3 16.04” 23.01" 15.22" 16.78" 257"
N x SWV 9 0.45 0.92 0.84 0.49 0.62
sub-sub-plots
Year (Y) 1 25177  409.30"  139.91" 1867  183.90"
NxY 3 0.35 0.95 453" 3.13 0.17
SWV x Y 3 3.18 0.85 0.03 0.59 5.07"
NXSWVXY 9 089 _ 0oL _ 07 _ o7 ___ 08 _
RMSE for main plots 0.1650 12.81 4.092 707.3 0.6595
% CV for main plots 7.40 6.56 9.36 8.50 25.97
RMSE for sub-plots 0.2694 11.99 4.073 899.7 0.7977
% CV for main plots 12.08 6.14 9.32 10.81 31.42
RM SE for sub-sub-plots 0.3304 15.57 3.640 990.1 0.7235
% CV for sub-sub-plots 14.81 7.98 8.33 11.90 28.49
Mean 2231 195.2 43.72 8323 2.539

¢ =", and"" denote Satistical significant at the P<0.25, 0.10, 0.05, and 0.01 levels, respectively.
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Table 2. Effect of nitrogen fertilizer rates on sugarcane yidd variables across spring-winter-variety treatments and harvest years.

Sak Cane Sugar

Nitrogen weight CRS yidd yidd Lodging*
b N/A Ib/stak /T T/IA /A

60 2.29 196 44.0 8,380 2.38
100 2.23 195 41.3 7,860 2.50
140 2.21 195 454 8,660 2.60
180 2.20 195 44.3 8,400 2.69
LSD 0.10 NS NS 2.0 350 NS
LSD 0.25 0.05 NS 1.3 230 NS

‘. odging was rated on a 1-5 scale, where 1 had al plants erect and 5 had all plants lodged.

Table 3. Effect of spring-winter-variety treatments on sugarcane yield variables across nitrogen rates and harvest years.

Fertilizer Stak Cane Sugar
Variety gopliedin weight CRS yidd yidd Lodging
Ib/stalk /T TIA /A
CP 70-321 Spring (9 2.45 204 39.7 7,800 2.41
LCP 85-384 S 201 204 46.8 9,370 2.88
HoCP 85-845 S 2.15 188 42.9 7,930 247
HoCP 85-845 Winter (W) 2.30 185 44.9 8,170 241
LSD 0.10 0.14 7 16 430 0.30




LSD 0.25 0.10 5 11

Table 4. Effect of nitrogen fertilizer rates and harvest years on sugar yid dsaveraged across spring-winter

variety trestments.
Harvest year
N-rate 1999 2000
IbN/A b/ A---mmmmmmemmemae
60 9390 7550
100 8450 7310
140 8960 8370
180 8410 8390
LSD 0.10 500 500
LSD 0.25 330 330
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EFFECT OF COMBINE RESIDUE MANAGEMENT* AND A NITROGEN
STABILIZATION PACKAGE ON FIRST STUBBLE SUGARCANE YIELDS

W. B. Hdlmark, G. J. Williams, and G. L. Hawkins
Iberia Research Station and Sugar Research Station

Ronad Hebert, Jr.
| beria Parish Sugarcane Producer

SUMMARY

Researchacross atwo-year resdue management study showsthat soraying combine trash (inlate
January eachyear) with601b N/A as nitrogen stabilized urea (containing a urease and nitrificationinhibitor),
and gpplying the remaining urea (30 or 60 Ib N/A) inthe soring, resulted ina sugar yidd as good as where
the trash was burned (in January) and all the urea nitrogen (120 Ib N/A) was gpplied in the spring. Also,
aoplying 90 Ib N/A as urea treated with a urease inhibitor (Agrotain) in the oring resulted inasugar yidd
as high as where 120 Ib N/A as untreated urea was applied in the pring.

INTRODUCTION

Approximately 85% of the sugarcane acreage in LouiSana is now harvested with combine
harvesters. Much of this cane is harvested green chopped, which resultsin aresidue blanket on the soil
surface that can reduce sugar yields (500 to 1000 Ib/A) for the following crop if it is not removed or
burned. Removing the resdue blanket fromthe row tops and placing it in the furrow can cause cultivation
problems the following spring. Many producers burn the resdue blanket after harvest, which may resut
indlergy problems for the public. Burning the resdue also resultsinloss of nitrogenand organic matter that
could improve soil fertility and soil manageability if the resdue blanket were not destroyed.

At present, the sugarcane combine residue blanket ismore of aligbility thananasset. Theresearch
in this sudy seeks to determineif there is away to manage the resdue blanket so that it becomes an asset
ingteed of aliability.

OBJECTIVES

1) Compare the effect of burning combine harvest resdue vs. soraying it withliquid super urea(which
contains a urease and nitrification inhibitor) on sugar yields.

2) Determine if applying super ureato the trash blanket can reduce the nitrogenfertilizer requirements
of sugarcane.

187



'Research was partialy supported by IMC Globa Operations, Inc.
MATERIALSAND METHODS

Inlate January 1999 and 2000, the Six treatmentsin Table 2 were imposed on a Badwin sty clay
soil where LCP 85-384 plantcane and firg stubble had been harvested with a combine in mid-January.
The trestments were replicated Six times in a 6x6 Latin square design.  Experimenta plots consisted of
three 6-foot by 50-foot rows with 10-foot aleys at the ends of each plot. Three border rows also
separated eachplot onbothsides of the plot. Treatments 1, 2, and 6 had their plots burned inlate January
each year, and treatment 4 and 5 plots had 60 Ib N/A as super urea (abilized with both a urease and
nitrificationinhibitor) sprayed onthe residue blanket inlate January. In April of 1999 and 2000 trestments
1-5 recelved spring urea nitrogen (Table 2) sprinkled by hand on the rowtops. Treatment 6 urea (which
contained Agrotain urease inhibitor) also was sprinkled on the row tops at the same time. All plotsreceived
ablanket applicationof 40 Ib/A of P,Os (as polyphosphate) and 120 Ib/A of K ,O (as potassum chloride).

The firgt stubble and second stubble cane crops were grown to maturity usng standard culturd
practices. Cane tonnage ineach experimenta plot was estimated by harvesting 10 feet fromthe middle row
of each plot. Five stalks were randomly selected from the 10-foot section to estimate commercially
recoverable sugar (CRS) and average dak weights. Three stalks aso were taken to analyze for nutrient
uptake.

RESULTS AND DISCUSSION

Table 1 shows that the trash management and fertilizer trestments (Table 2) did not sgnificantly
(P>0.10) affect cane and sugar yieldsacrossthe two crop years. Thetreatmentsdid affect (P<0.10) stalk
weights, and there was atrend (P<0.25) toward an effect for CRS.

The % coefficient of variations for main plots and sub-plots of stak weight, cane yidd, and sugar
yidd were large, which indicatesthat variability was brought into the study by using only a 10-foot section
of the center row from each plot to estimate the yield variables.

Table 2 shows the effect of the trash and fertilizer treetments on the four measured yidd variables.
Sugar yiddsfor Treatments4 and 5 (which had nitrogen stabilized liquid ureasprayed onthe trash blanket
in January each year after harvest) were as good as for Treatment 1 where the trash blanket was burned
and ureawas gpplied to row topsin April eech year. Thisindicates that spraying the trash blanket in the
winter with N-gtabilized urea may be an dternative to burning.

The results dso show that applying 90 Ib N/A as agrotaintreated ureain April eachyear, to cane
rows that had their trash blanket burned the previous January (Treatment 6), yielded as well as Treatment
1 where the trash had been burned and 120 Ib N/A as untrested urea was added.

Table 2 shows that the stalk weights for Trestment 4 were sgnificantly (P<0.10) larger than for
Treatments 1,5, and 6.
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Table 1.

management on LCP 85-384 yield variables.

F-vaues and datisticd parameters for effect of harvest years and residue and fertilizer

Sak Cane Sugar
Source df weight CRS yidd Yidd
main plots
Treatments (T) 5 3.35 1.94° 0.81 0.58
HREP 5 115 0.67 219 240
VREP 5 2.08” 1.17 0.31 1.03
sub-plots
Years(Y) 1 69.19™"  485.89"" 67.38"" 194.20""

XY _ 5 __ 10 029 _ 0%5___ 050 __

RMSE for main plots 0.2383 1258 6.838 1443
% CV for main plots 1381 6.68 19.15 20.19
RMSE for sub-plots 03083 1731 7.342 1800
% CV for sub-plots 17.86 9.195 20.56 25.53
Mean 1.726 188.2 35.70 7048

e =" and™"", denote statistical significance at the P#0.25, 0.10, 0.05, and 0.0001 levels,

respectively.

189



Table2. Effect of ureatreatments and resdue management on LCP 85-384 yield variables across two years.

Urea
Resdue Urea aoplied UreaN. rate Sdk Cane Sugar
T# blanket source torowsin weight CRS yidd yidd
/A Ib/stak /T T/IA /A
1 burned untreated oring 120 1.69 181 37.3 7,090
in winter urea
2 burned untreated Soring 90 181 189 334 6,630
in winter urea
3 not burned untrested Spring 120 1.76 188 34.5 6,690
urea
4 not burned Super U winter 60 191 193 35.7 7,220
oring 60
5 not burned Super U winter 60 1.55 194 35.2 7,220
Soring 30
6 burned Agrotain soring 90 1.65 185 38.1 7,430
in winter
LSD 0.10 0.17 NSs NS NS
LSD 0.25 0.12 6 NS NS

*NS denotes that the means of the indicated variable was not satigticaly different at the indicated Sgnificance levels.



EFFECT OF WINTER FERTILIZATION AND A NITROGEN*
STABILIZATION PACKAGE ON SUGARCANE YIELDS

W. B. Hdlmark, G. J. Williams, and G. L. Hawkins
Iberia Research Station and Sugar Research Station

SUMMARY

Our results show across a three-year study that applying nitrogen stabilized urea in the winter
resulted in a cane and sugar yield as good as where the N-stabilized urea was added in the spring.

INTRODUCTION

Sugarcanein Louisanais usudly fertilized in April or May. However, ureais 10-15% cheaper
whenitis purchased in the fdl or winter. Also, because of the high amounts of clay in most of Louisana's
sugarcane soils, water is frequently trapped inthe furrow between sugarcane rows after harvest (especidly
when sugarcane is harvested under wet conditions so that the fields are rutted up and drainage ways are
not reopened).

If liquid ureacould be stabilized (by usng aurease inhibitor) and mixed withliquid cacium chloride
it may be possible to add nitrogen between the sugarcane rows (inthe furrow) in a narrow (one inch) band
in the winter after harvest. This could improve water drainage through the effect of cacium and ammonium
(derived from the gpplied urea) in improving the permeability of the soil to water movement so that
sugarcane yields are increased.

OBJECTIVES

1) To determine the effect of nitrogen-stabilized liquid ureaon sugarcane yields when gpplied in
the winter after sugarcane harves.

2) To determinethe effect of nitrogen fertilizer rates on sugarcane yields.
PROCEDURES

In late September of 1997, a sugarcane study was initiated at the Iberia Research Station on a
Bddwin sty clay soil. The experiment congsted of eight treatments (Table 2) replicated eight timesin an
8x8Lainsquaredesign. Experimenta plotscong sted of three 5-foot10-inch by 50-foot rowswith 10-foot
dleys a the end of each plot.

The experiment was planted with second progeny Kleentek variety CP 70-321 at three
stalks and a lap of two joints. Experimental treatments 7 and 8 had 1 ton per acre of gypsum applied
under cane at planting. Treatments 3 and 6 had their N-hib Caand liquid ureamixed together immediately
before they were added to the two furrows between the three rows (al the nitrogen for
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the three rows was added to the two inner furrows) in each plot in December of 1997 and 1998 and
January of 2000. Treatments1, 2, 4, 5, 7, and 8 had their liquid urea.and N-hib Ca mixed and applied to
the inner off bar of each of the three rows in each plot in May of 1998, 1999 and 2000. A blanket
gpplicationof polyphosphate and muriate of potash was applied to the outer off bar of dl sugarcane rows
in the study at 60 and 90 |b per acre of P,O5 and K,0, respectively, dl three years.

Plant populations were determined in September each year. Cane was grown to maturity each
year usng standard cultura practices and was harvested at maturity with a two-row soldier harvester.
Each experimenta plot was weighed with aweigh rig. A 10-stalk sample was taken from each plot to
determine average stalk weight and commercialy recoverable sugar (CRS) per ton of harvested cane.

RESULTS AND DISCUSSION

Table 1 showsthat thefertilizer trestments(Table 2) affected (P<0.10) CRS and caneyidd. There
wasdso atrend (P<0.25) toward dgnificancefor sugar yidd. Harvest year affected dl the measured yield
variables except cane yield, and there was atend (P<0.25) toward significance for the treatment x year
interaction for cane and sugar yidd (Table 1).

Table 2 showsthe effect of the eight fertilizer and gypsum trestments on sugarcane yidd varigbles
averaged across three years. Increasing nitrogen application from 120 to 180 Ib N/A (T1 vs. T4) did not
gonificantly (P>0.10) affect CRS or caneyidd. Applying 120 Ib N/A of N stabilized urea in the winter
vs. the goring (T3 vs. T2) increased (P<0.10) cane yield, but did not affect CRS. However, goplying 180
Ib N/A as N sabilized ureaiin the winter vs. the spring (T6 vs. T5) had no effect on CRS or caneyidd.

Table 2 dso showsthat increasing N and Caapplied inthe soring (T5 vs. T2) increased (P<0.10)
caneyields but decreased CRS. Applying 40 Ib Ca/A to the 120 Ib N/A rate that had received gypsum
at planting (T8 vs. T7) resulted in reduced CRS. Table 2 dso shows that adding gypsum under cane at
planting increased cane yidds and decreased CRS where the N-gtabilization package was used (T8 vs.
T?2), but had no effect where the stabilization package was not used (T7 vs. T1).

While the gypsum and fertilizer treetments did not significantly (P>0.10) affect sugar yidd (Table
2), there was a trend (P<0.25) toward dgnificance (Table 1). Table 2 shows that there was a trend
(P<0.25) toward higher sugar yidddswhere: 120 Ib N/A of nitrogenwas added inthe winter vs. spring (T3
vs. T2); nitrogen rates were increased from 120 to 180 Ib N/A (T4 vs. T1), and higher N and Carates
were added in the oring with the N stabilization package (T5 vs. T2). Conversdy, there was a trend
(P<0.25) toward lower sugar yidds where: the N-stabilization package was added to 120 Ib N/A of
soring-applied N (T2 vs. T1), and where the N stabilization package was added to the 120 Ib/A N rate
that received gypsum (T8 vs. T7). Table 3 showsthe interactive (P<0.25) effect of treetmentsand harvest
years on sugar yield.
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Tablel. F-vaduesand atistical parameters for effect of experimenta treatments and harvest years on
sugarcane yield variables.

Sdk Pant Cane Sugar
Source df wt. pop. CRS yidd yidd
main plots
Treatments(T) 7 1.02 1.20 207" 231 1.56°
HREP 7 0.84 1.62¢ 0.36 1.42¢ 2.14°
VREP 7 5.65" 1.54¢ 451" 491 3.86"
sub-plots
Years(Y) 2 3.20° 246.58""" 210.627" 131 44857
TXY 7 1.18 0.70 0.85 1.46° 1.49°
RMSE for main plots 0.2892 2248 9.738 2.982 550.7
%CN 12.30 6.42 5.33 8.24 8.35
RMSE for sub-plots 0.2790 2487 12.63 3.916 928.7
%Cv “ " 11.86 7.10 6.92 10.83 14.07
Mean 2.352 35,020 182.6 36.17 6600

e~ ", and™™"" denote statistical significance at the P#0.25, 0.10, 0.05, 0.01, and 0.0001 levels,
respectively.
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Table 2. Effect of urea and N-hib Ca fertilizer treatments on sugarcane yield variables averaged across three

years.
N-hib Fert. Gypsum  Stak Plant Cane Sugar
T# Urea Ca goplied in applied wit. pop. CRS yied yied
Ib N/A  Ib CaA T/A Ib/lstalk  1000/A  Ib/T T/IA Ib/A
1 120 0 Spring 0 2.34 35.3 184 35.6 6560
2 120 40 Spring 0 2.27 35.1 184 34.4 6340
3 120 40 Winter 0 2.39 34.7 183 35.9 6580
4 180 0 Spring 0 2.40 34.5 187 36.3 6750
5 180 60 Spring 0 2.25 35.8 179 37.2 6650
6 180 60 Winter 0 2.36 35.6 179 37.3 6700
7 120 0 Spring 1.0 2.40 34.8 184 36.5 6730
8 120 40 Spring 1.0 241 34.4 179 36.1 6470
LSD 0.10 NS NS 5 15 NS
LSD 0.25 NS NS 3 1.0 190

Table 3. Effect of urea and N-hib Ca fertilizer treatments on sugar yields for three years.

N-hib Fert. Gypsum Plant First Second

T#'s Urea CA appl. in applied cane stubble  stubble Total

Ib N/A  Ib CalA TIA e [B/A---mmmmmmmmmme e
1) 120 0 Spring 0 6870 6950 5,850 19,670
2) 120 40 Spring 0 6510 7070 5,450 19,030
3) 120 40 Winter 0 6300 7930 5,500 19,740
4) 180 0 Spring 0 6580 7390 6,290 20,260
5) 180 60 Spring 0 6410 7430 6,120 19,960
6) 180 60 Winter 0 7310 7300 5,490 20,100
7) 120 0 Spring 1.0 7500 7080 5,620 20,200
8) 120 40 Spring 1.0 6560 7140 5,720 19,420
LSD 0.10 NS NS NS* NS
LSD 0.25 320 320 320 560
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%NS denotes that treatments did not affect (P#0.10) the indicated yield variables.

EFFECT OF POWER PERK ON PLANTCANE YIELD
VARIABLES AND SOIL PENETRATION RESISTANCE

W. B. Halmark, G. J Williams, and G. L. Hawkins
| beria Research Station and Sugar Research Station

Ronald Hebert, Jr.
| beria Parish Sugarcane Producer

SUMMARY

Application rates and different methods of application of a soil conditioner (Power Perk) did not
sonificantly (P<0.10) affect sugarcane yidd variables in 2000 under drought conditions. However,
broadcasting 20 gallong/acre of Power Perk on sugarcane rowsimmediatdy after planting did sgnificantly
(P<0.10) reduce soil penetrometer resistance at one of two sampling dates.

Further researchisneeded to determine whether Power Perk canincrease sugarcane yid dsthrough
decreased soil penetration resistance and improved water drainage.

INTRODUCTION

Power Perk is a liquid product produced by OrganiCal Inc. and is registered as an agricultura
minerad and soil conditioner. This product has a pH of gpproximately 0.4 and is meant to be diluted at
least 1:20 with water before gpplication. It is used on congtruction Sites and golf courses as a soil
conditioner to correct and/or increase water percolation in clay and sdine/sodic soils. Promoters of this
product daim that it will reduce the expansion index of clay soils so water can percolate through it and,
thereby, reduce resistance to root growth. Sincethe heavy-textured soils used to grow sugarcane in south
Louisana are known to have drainage problems, we decided to test this product.

OBJECTIVES
To determine the effect of Power Perk on:

1) Soil water concentration and soil penetration resstance.
2) Sugarcane yidlds across a four-year cane cycle.

MATERIALS AND METHODS
An Alligator clay soil was selected for use in the study. First progeny Kleentek variety HoCP
91-555 was planted at three stalks and alap of two joints in September of 1999. The experiment used

a 6x6 Ldin square design with six replications. Experimentd plots conssted of three 5-foot 10-inch by
40-foot rows, with a 10-foot dley at the ends of the plots. All trestment plots were separated from
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adjacent treatments by three border rows.

Experimentd trestments (Table 2) were applied immediatdy after planting. The Power Perk was
diluted 1:10 with water before gpplication. Treatments 2-4 were applied as a broadcast spray (from
furrow-to-furrow). Treatments5 and 6 had their Power Perk applied two ways: hdf in anarrow (1-inch)
band (in the furrow between the rows) and the other half in a 4-inch band on the row top.

Cane was grown to maturity using standard culturd practices, and plant populations were
determined for each plot in September. The experiment was harvested with atwo-row soldier harvester
and weighed with aweigh rig. A 10-galk sample was taken from each plot to determine average sak
weight and commercidly recoverable sugar (CRS) per ton of harvested cane. Soil penetrometer resistance
was measured on July 14 and August 4 on dl plots.

RESULTS AND DISCUSSION

Tables1 and 2 show that the Power Perk treatments (Table 2) did not sgnificantly (P>0.10) affect
plantcane yield variablesin2000. The coefficient of variations for CRS, cane yield, and sugar yidd were
al below 10%, showing that the variability in the study had been kept to an acceptable level. The severe
drought experiencedinthe summer of 2000 was probably responsible for the rdatively lowyieldsproduced
(Table2).

Table 3 shows that therewas a sgnificant (P< 0.10) treetment by sampling date interactionfor soil
penetrometer resstance. Table 4 shows that broadcast applying 20 G/A of Power Perk reduced soil
resstance to the penetrometer by 122 Ib per square inch at the July 14 sampling. These results are
promisng and indicate that the Power Perk was working to reduce soil penetration resstance. Further
research is needed to determine the effect of Power Perk on soil properties and sugarcane growth.
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Tablel. F-values and statistical parameters for effect of Power Perk application rates and placement on

plantcane yield variables.

Sak Plant Cane Sugar
Source df weight population CRS yield yield
Treatments (T) 5 1.06 1.84¢ 0.37 1.34 1.85¢
HREP 5 229~ 0.63 0.43 5.16" 4.19
VREP 5 1.23 1.96° 0.87 3.03 4.60”
RMSE 0.1615 8202 8.3%4 2.579 516.3
% CV 10.30 16.48 4,142 7.79 7.74
Mean 1.568 49,770 201.7 33.11 6668
e =, ", and ""denote statistical significance at the P#0.25, 0.10, 0.05, 0.01, and 0.001 levels,
respectively.
Table 2. Effect of Power Perk rates and placement on plantcane yield variables.
Power Stak Plant Cane Sugar
T# Perk weight population CRS yield yied
G/IA Ib/stalk 1000/A Ib/T T/A Ib/A
1 0 - furrow to furrow 1.57 50.9 204 334 6840
2 10- * oo 1.64 57.6 201 335 6740
3 20- * " 1.63 49.2 203 34.2 6950
4 30- “ o 151 441 198 31.3 6190
5 5in furrow +5 over row top 1.60 46.9 202 317 6390
6 10 in furrow + 10 over row top 1.47 49.8 201 35.3 7020
LSD 0.10 NS NS NS NS NS
LSD 0.25 NS 5.6 NS NS 370

NS denotes nonsignificance at the indicated P level.
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Table 3. F-values and statistical parameters for effect of Power Perk application rates and placement on
soil penetrometer resistance.

Source df Penetration
main-plots

Treatments (T) 5 0.84
HREP 5 1.65°
VREP 5 12,07
sub-plots

Date (D) 1 57.10""
TxD 5 2.20°
RMSE for main-plots 79.90
%CV “ " “ 12.85
RMSE for sub-plots 56.61
%Cv “ " “ 9.11
Mean 621.7

e =, ™ and ™" denotes statistical significance at the P# 0.25, 0.10, 0.001, and 0.0001 levels,
respectively.

Table 4. Effect of Power Perk treatments and sampling date on soil penetrometer resistance.

T# Power Perk Sampling date
July 14 August 4
GA e Ib/in.2----------

1 0 - furrow to furrow 628 681
2 10- “ T 582 652
3 20- “ o 506 671
4 30- T 568 675
5 5in furrow +5 over row top 547 698
6 10 in furrow + 10 over row top 598 657
LSD 0.10 for treatment within sampling date 78 78
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LSD 0.25 “ ” “ ” “

NS denotes nonsignificance at the indicated P level.
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EFFECT OF NITROGEN FERTILIZER AND BAGASSE!
-COMPOST ON SUGARCANE YIELDS ACROSS TWO YEARS

W. B. Halmark, G. J Williams, and G. L. Hawkins
| beria Research Station and Sugar Research Station
Bill Carney, Louisiana Cooperative Extenson Service

SUMMARY

Highest cane and sugar yidds averaged across plant and firgt stubble cane were obtained at the
501b N/A ratefor variety LCP 85-384. Increasing N rates to 100 and 150 b N/A did not result in higher
cane and sugar yidds. Applying 4.6 tons/acre of bagasse compost in opened rows under cane at planting
resulted in the highest cane (P<0.10) and sugar (P<0.25) yields.

INTRODUCTION

Past research in Louisana has shown that usng compost in growing sugarcane can result in
sgnificant increases in sugar yield. This research aso showed that the yield response from compost was
over and beyond that obtained from commercid inorganic fertilizer. Sugar millsin Louisana produce an
excess of bagasse that could be used to make compost for growing sugarcane.

OBJECTIVES

1) To determine if compost made from sugarcane bagasse can be used as a soil amendment and
organic fertilizer to increase sugarcane yieds.

2) To determine if use of compost can decrease sugarcane's inorganic nitrogen (N) fertilizer
requirements.

PROCEDURES

Kleentek variety L CP 85-384 was planted for aN by compost study in late September 1998. Alll
trestments were replicated four times in a Latin square, split-plot design on a Badwin silty clay soil.
Nitrogen fertilizer rates (from ammonium nitrate) were main plots, and compost rates (dry weight basis)
were the split plots. The compost was obtained from the LSU Agriculturd Center and was made from
sugarcane bagasse and sudan grass.

Nitrogen fertilizer rates were applied in May of 1999 and 2000 to the inner off bar of the rows
recelving nitrogen. Compost rates were placed in open rows before the cane was planted at
threestaksand alap of two joints. All sub-plotsconsisted of three 6-foot x 40-foot rows, witha 10-foot
dley separating the ends of the sub-plots. Cane was grown to maturity each year using standard cultural
practices.
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Plant populations were determined in September eachyear before harvest for each sub-plot. The
plots were harvested with a two-row soldier harvest and weighed with aweigh rig. Ten stalks were
randomly selected from each sub-plot to determine average stalk weight and commerciadly recoverable
sugar (CRS).

RESULTS AND DISCUSSION

Table 1 shows that nitrogen fertilizer rates had a sgnificant (P<0.10) effect on cane and sugar
yidds. Compog rates aso affected (P<0.10) cane yields and stalk weights, and there was a trend
(P<0.25) toward dgnificancefor sugar yields, CRS, and the nitrogenx compost interactionfor dl fiveyidd
vaiables (Table 1). Harvest year affected (P<0.10) five yield variable and there was a trend (P<0.25)
toward significance for the nitrogen x year interaction for CRS, caneyield, and sugar yield.

Table 2 shows that highest cane and sugar yields were obtained at the 50 Ib N/A rate, which
produced significantly (P<0.10) higher yidldsthanthe O N rate, but not the 100 and 150 Ib N/A rates.
There was, however, atrend (P<0.25) toward higher sugar yiddsfor the 50 Ib N/A rate compared to the
100 and 150 Ib N/A rate.

Table 3 showsthat the 4.6 T/A compost rate resulted in the highest (P<0.10) cane yiddsand stalk
weights. Thiscompost rate aso trended (P<0.25) toward higher sugar yidldsand lower CRSvaues. The
trend toward lower CRS vaues continued at the 9.2 T/A compost rate. The lower cane yields with the 9.2
T/A compost rate could have been caused by excess nitrogen since gpplying more than 15 |b N/A under
cane a planting has been shown to reduce cane yieds.

Table 4 shows the interactive (P<0.25) effect of compost and fertilizer rates on the five measured

yidd variables, while Table 5 showsthe interactive (P<0.25) effect of N x harvest year on CRS, caneyidd,
and suger yidd.
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Tablel. F-vauesand datistical parameters for effect of nitrogen fertilizer, compogt, and harvest years

on sugarcane yidd variables.

Sak Plant Cane Sugar
Source af weight pop. CRS yidd Yidd
main plots
Nitrogen (N) 3 2.19° 1.15 0.09 5.76" 5.98'
HREP 3 8.10" 0.90 142 2.10° 0.57
VREP 3 28,54 0.16 2.67¢ 2.14° 5.86
sub-plots
Compost (C) 2 371 0.52 1.77° 3.17° 2.48°
NxC 6 1.86° 1.86° 1.85° 1.47¢ 1.95°
sub-sub-plots
Year (Y) 1 107.33" 380.41"  393.46"  29.65" 18.75"~
NxY 3 121 0.59 1.79° 1.57¢ 2.06°
CxY 2 0.44 0.72 112 0.74 0.79
NxCxY 6 0.43 0.66 0.98 0.56 0.76
RMSE for main plots 0.1115 6611 15.63 4.423 883.0
% CV for main plots 6.25 13.22 7.56 10.15 9.84
RMSE for sub-plots 0.1584 4407 10.09 4.155 1058
% CV for sub-plots 8.88 8.81 4.88 9.53 11.80
RMSE for sub-sub-plots 0.2156 4443 10.33 3.881 993.1
% CV for sub-sub-plots 12.09 8.88 4.99 8.90 11.07
Mean 1.784 50,010 206.8 43.59 8973

e =, ", and " denotes statistical significance a the P#0.25, 0.10, 0.05, and 0.01 levels,
respectively.
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Table2.  Effect of nitrogen fertilizer rates on sugarcane yield variables averaged across compost rates
and harvest years.

Sak Plat Cane Sugar
N-rates weight population CRS yidd yidd
b N/A Ib/gak 1000/A /T T/IA /A
0 1.76 48.0 208 40.5 8400
50 1.83 50.2 209 45.5 9450
100 1.79 49.6 206 43.8 8990
150 1.76 52.5 205 44.6 9060
LSD 0.10 NS NS NS 25 500
LSD 0.25 0.04 NS NS 1.7 330

NS denotes gatisticd non sgnificance at the indicated P leve.

Table3.  Effect of compost gpplicationratesonsugarcaneyidd variables averaged across nitrogen rates
and harvest years.

Compost Sak MPant Cane Sugar
rates weight population CRS yidd yidd
T/IA Ib/gtak 1000/A /T T/IA /A
0 1.78 50.2 210 42.8 8920
4.6 1.85 50.2 207 45.1 9300
9.2 1.72 49.7 203 42.8 8700
LSD 0.10 0.07 NS NS 1.8 NS
LSD 0.25 0.05 NS 3 12 320
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Table4.  Effect of nitrogen and compost rates on sugarcane yield variables averaged across harvest

years.
Compost Sak Pant Cane Sugar
N-rates rates weight pop. CRS yidd yidd
Ib N/A T/IA Ib/stak 1000/A /T T/IA /A
0 0 1.77 49.9 211 42.0 8840
0 4.6 171 49.4 207 42.0 8680
0 9.2 1.79 44.6 205 37.6 7680
50 0 1.84 48.1 208 43.9 9060
50 4.6 1.86 51.6 213 47.0 9920
50 9.2 181 50.9 206 45.6 9360
100 0 1.76 50.2 215 43.1 9210
100 4.6 1.93 47.8 201 43.7 8740
100 9.2 1.65 50.9 201 445 9020
150 0 1.75 524 204 42.4 8550
150 4.6 1.89 52.0 208 48.1 9930
150 9.2 1.63 52.9 202 43.8 8780
LSD 0.10 for N within compost NS NS NS NS NS
LSD 025« " ” 0.07 4.3 10 29 570
LSD 0.10 for compost within N NS NS NS NS NS
LSD0.25 " “o 0.10 2.6 6 2.5 640
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Table5.  Effect of nitrogen rates and harvest years on sugarcane yield variables averaged across

compogt rates.

Harvest Sak Plant Cane Sugar
N-rates year weight pop. CRS yidd yidd
b N/A Ib/stak 1000/A /T TIA /A
0 1999 2.02 394 233 39.6 9230
0 2000 1.49 56.5 182 41.4 7570
50 1999 2.12 40.8 231 43.1 9930
50 2000 1.55 59.6 187 47.9 8960
100 1999 2.03 40.9 228 41.5 9440
100 2000 1.56 57.5 186 45.9 8570
150 1999 1.95 415 224 40.3 9020
150 2000 1.60 61.6 188 48.2 9100
LSD 0.10 for N within year NA NA NS NS NS
Lsboz2 “ " ¢ ” NA NA 7 2.3 470
LSD 0.10 for year within N NA NA NS NS NS
LSD025 “ “o NA NA 5 1.9 480

NA denotes that the LSD is not gpplicable becausethe N x Y interaction was not significant at the
designated P leve for the indicated variable.

206



EFFECT OF CARPRAMID ON FERTILIZER USE EFFICIENCY AND!
PLANTCANE YIELDS ON HEAVY- AND LIGHT-TEXTURED SOILS

W. B. Halmark, G. J Williams, and G. L. Hawkins
| beria Research Station and Sugar Research Station

SUMMARY

Adding 1, 2, and 3 quarts/A of Carpramid to liquid fertilizer did not Sgnificantly (P>0.10) incresse
plantcane sugar yidds for sugarcane variety LCP 85-384 grown on a heavy- or light-textured soil.
However, goplying liquid fertilizer (120, 40, 80, and 10 Ib/A of N, P,Os, KO, and S, respectively) aso
did notincrease plantcane sugar yiddsover wherefertilizer was not added. Thisdemongtratesthet fertilizer
did not limit plantcane yields on ether soil type. Consequently, it was not agood year to test the effect of
Carpramid on fertilizer use efficiency. A better test of Carpramid should occur this coming year with first
gubble cane where fertilizer isusudly deficient.

INTRODUCTION

Universtytridshave demonstrated that fluid fertilizersincombinationwithabiodegradabl e polymer
(carpramid) affect growthand productionof corn, wheat, and cotton. Thisincreasein productionisthought
to be related to increased nutrient uptake efficiency, which has been associated with increased root
branching and root hair development.

To date, carpramid has not been tested in controlled studies in Louisiana with sugarcane.
Consequently, our objective is to: determine the effect of carpramid application rates on fertilizer use
efficiency and sugarcane yieds.

MATERIALSAND METHODS

In May of 2000 the fertilizer plus Carpramid rates in Table 2 (for a Badwin sty clay soil) and
Teble 4 (for a Jeanerette Sit loam soil) were added a each experimenta Site (Olivier and Parks,
respectively). The Carpramid was added to the liquid fertilizer (120, 40, 80, and 10 Ib/A of N, P,Os,
K,0, and S, respectively) immediately before being applied to the ingdes of each row in the experimenta
plot.

The experiment used a Latin square experimental design with seven replications. Plots conssted
of three 6-foot by 30-foot rows, with 10-foot aleys at the ends of the plots.

The studieswere grown tomaturityusngstandard culturd practices. Plant populationswere made

a Olivier on the heavy-textured soil in September. However, because of extreme lodging, plant
populations were not taken at Parks on the light-textured soil.
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'Research was partialy supported by a grant from the Donlar Corporation.

Thetest at Olivier was harvested in mid November, and the one at Parks was harvested in early January.
Experimentd plots at bothsiteswere harvested withatwo-row soldier harvester and weighed withaweigh
rg. Ten-stdk samples were taken from each plot a both experimenta sSites for determination of
commercidly recoverable sugar and average salk weight.

RESULTS AND DISCUSSION

Tables1 and 3 show that the experimenta treatments did not Sgnificantly affect the plantcane yidd
vaiables at ether test dtein 2000. There was, however, a trend (P<0.25) toward significance for the
effect of trestments on CRS and stalk weights at the Parks site for the Jeanerette silt loam soil (Table 3).
The % codffident of variations for the yidd variables at both stes were very low (Tables 1 and 3),
indicating that the experimental design did agood job of removing variability from the sudies.

Results from Tables 2 and 4 show theyield data from the two test Stes. The extreme drought
experienced inthe summer of 2000 most likdly reduced cane and sugar yidd at bothtest sites. Sinceliquid
fertilizer rates (O, 0.5x, and 1.0x) did not affect (P>0.25) cane or sugar yields in 2000, it was not a good
year to test the effect of Carpramid on fetilizer use efidency. A more valid test of this product should
occur with first stubble cane in the 2001 crop yesr.

Tablel. F-vaues and datigtica parameters for effect of treatments on LCP 85-384 plantcane yidd

variables on a heavy-textured soil.

Sak Plant Cane Sugar
Source af weight pop. CRS yidd yidd
Treatments 6 0.32 0.79 0.76 0.55 0.26
HREP 6 0.64 0.63 2.86' 513" 356"
VREP 6 2.73 1.18 564" 12.98™" 6.65"""
RMSE 0.1887 3585 8.003 1.854 442.1
%CV 10.83 8.155 3.54 6.17 6.521
Mean 1.742 43,960 226.2 30.05 6780
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5T, and ™ denote atistical Significance at the PH0.05, 0.01, 0.001, and 0.0001 levels,
respectively.
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Table2. Effect of treatments on plantcane yidd variables for a heavy-textured soil.

Lig.” Lig” Stak Plant Cane Sugar
T#s fert. Carp. weight pop. CRS yidd yidd
QUA Ib/stalk 1000/A T TIA Ib/A
1 0 0 1.82 41.8 230 290.1 6670
2 0.5x 0 1.69 44.4 222 30.6 6780
3 1.0x 0 174 44.4 226 30.1 6800
4 0.5x 1 1.73 434 229 30.3 6910
5 0.5x 2 1.72 44.8 227 290.7 6740
6 0.5x 3 1.76 45.5 224 30.0 6700
7 1.0x 2 1.73 435 227 30.5 6860
LSD 0.10 NS NS NS NS NS
LSD 0.25 NS NS NS NS NS

* The 1.0x fertilizer rate was 120, 40, 80 and 10 Ib/A, respectively, for N, P,Os, K,0, and S.
3 The liquid carpramid rates were added to the liquid fertilizer immediately before being applied to
the soil.

Table3. F-vaues and datistica parameters for effect of treatments on LCP 85-384 plantcane yidd
variables on alight-textured soil.

Sak Cane Sugar
Source df weight CRS yidd yidd
Treatments 6 1.90° 1.73° 0.65 1.24
HREP 6 450 2.94° 2.87 1.21
VREP 6 2.96° 0.58 3.87" 311
RMSE 0.1453 5.066 1.465 379.9
%CV 7.40 2.30 4.14 4.87
Mean 1.963 220 354 7800
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e " and”™ denote satistical significance at the P#0.25, 0.05, and 0.01 levels, respectively.

Table4. Effect of treetments on plantcane yield varigbles for alight-textured soil.

Lig.* LigP Stak Cane Sugar
T#s fert. Carp. weght CRS yidd yidd
QUA Ib/stalk /T T/IA /A
1 0 0 1.95 219 35.8 7840
2 0.5x 0 1.97 221 34.8 7700
3 1.0x 0 1.87 219 355 7760
4 0.5x 1 2.02 222 35.5 7890
5 0.5x 2 191 216 35.0 7560
6 0.5x 3 2.10 224 36.1 8070
7 1.0x 2 1.92 221 353 7800
LSD 0.10 NS NS NS NS
LSD 0.25 0.09 3 NS NS

" The 1.0x fertilizer rate was 120, 40, 80, and 10 Ib/A, respectively, for N, P,Os, K,0, and S.
3 The liquid carpramid rates were added to the liquid fertilizer immediately before being applied to
the soil.
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EFFECT OF UREA NITROGEN RATES',
A NITROGEN STABILIZATION PACKAGE, AND WINTER
VS, SPRING NITROGEN FERTILIZATION ON SUGARCANE YIELDS

W. B. Halmark, G. J. Williams, and G. L. Hawkins
| beria Research Station and Sugar Research Station

SUMMARY

Highest sugar yiddsacross two harvest years (plant and first stubble cane) were obtained at 140
Ib N/A using sugarcane variety LCP 85-384. Increasing nitrogen rates from 140 to 180 Ib N/A reduced
(P<0.10) average sugar yields across the two years by 780 Ib/A. Results dso showed that applying N-
gtabilized ureain anarrow 0.75-inch band to sugarcane furrowsinthe winter resulted ina trend (P<0.25)
toward higher sugar yields and reduced soil moisture compared to where liquid urea was applied inthe

sporing.
INTRODUCTION

Research conducted at the | beria Research Station showsthat adding liquid calcium chloride (plus
a urease inhibitor, supplied by Stoller Enterprises, Inc.) to liquid urea in a spring nitrogen fertilization
program increased (P#0.10) sugar yidds by 2630 Ib/A (11.6%) and reduced nitrogen fertilizer
requirements (by 60 Ib N/A each year) across afour-year study.

Because of market conditions, urea can be purchased 10-15% cheaper inthefdl and winter than
inthe spring and summer. If inorganic nitrogen fertilizer could be stabilized to prevent urea voldilization,
denitrification, and the leaching of nitrate, urea could be applied to sugarcane in the fdl and winter when
the cost of nitrogenislower. Applying anitrogen stabilization package (calcium chloride, and aurease and
nitrification inhibitor) to liquid urea should reduce nitrogen losses from the above causes. Also, goplying
the liquid urea and nitrogen stabilization package in the furrow between the sugarcane rowsin thefal or
winter may help improve soil drainage through the effect of cacium and ammonium (derived from the
applied urea) in improving the permesbiility of the soil to water movement.

OBJECTIVE
1) To determine the effect of spring and winter nitrogen fertilizer rates and a spring- vs. winter-

applied nitrogen sabilizationpackage (cacum chloride plus a urease and nitrificationinhibitor) on
soil water drainage and sugarcane yidds.

! Research was partialy supported by Stoller Enterprises, Inc.
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MATERIALSAND METHODS

Kleentek variety LCP 85-384 sugarcane was planted inlate September 1998 at three stalks and
alapof two joints. All treetmentsin the sudy werereplicated four timesin aLatin square, split-plot design.
Nitrogen (liquid urea) fetilizer rates were main plots, and winter vs. oring nitrogen application and the
check vs. nitrogen stabilization package (calcium chloride plus aurease and nitrificationinhibitor) werethe
gplit plots. Winter nitrogen was applied in December 1998 and January 2000 in a 0.75-inch band to the
two furrows between the three sugarcane rows in each plot. Spring nitrogenwas applied in April of 1998
and 1999 to the inside of three 6-foot by 30-foot rows, witha 10-foot dley between plots. Soil samples
weretakendown to 6 inches perpendicular to the sides of the sugarcane rows on July 14 and September
1 of 2000 and used to determine soil moisture,

The test was grown to maturity each year usng standard culturd practices. Plant populaionsand
cane lodging were determined prior to harvest. The study was harvested with atwo-row soldier harvester,
and each plot wasweighed withaweighrig. Ten stalks were randomly taken from eachplot to determine
average stalk weights and commercially recoverable sugar (CRS).

RESULTS AND DISCUSSION

Table 1 shows that nitrogen fertilizer rates had a significant (P<0.10) effect on cane and sugar
yields. The winter-soring-Catreatments did not Sgnificantly affect any of the variables measured, though
there was a trend (P<0.25) toward significance for sugar yield and lodging.

Table 2 shows that the highest sugar yidd was obtained at 140 Ib N/A, which was sgnificantly
higher than at 60 or 180 Ib N/A.

Table 3 shows tha the winter-spring-N stabilization package treatments did not significantly
(P>0.10) affect sugar yields. However, therewasatrend (P<0.25) toward sgnificantly higher sugar yields
wherethe N-gtabilization package was used withwinter-gpplied nitrogen and where N-stabilized ureawas
added inthe winter vs. the soring. This trend toward higher sugar yieldscould be anindicationthat the N-
gtabilized ureagpplied in the winter may have beenincreasing yid dsthrough improved soil water drainage.

Table 4 showsthat stak weights, CRS, lodging and sugar yidds were larger in 1999, while cane
tonnage and plant populations were higher in 2000.

Table 5 shows that nitrogen rates and winter-spring-N stabilizationtreatments did not Sgnificantly
(P>0.10) affect soil moisture measurements in 2000. There was, however, a trend (P<0.25) toward
sgnificance withthe WS Catreatments. Thisisreflected in Table 6 where the nitrogen applied to the row
furrowsinthe winter hadlower (P<0.25) soil moisture levels thanwhere nitrogenwas applied inthe of f-bar
inthe spring. Thistrend toward decreased soil water may be areflection of the ability of the winter-gpplied
nitrogen (in a narrow 0.75 band) to reduce excess water (during the winter), that may have been
responsble for the trend toward higher sugar yields for the winter plus N-gabilized urea trestment (Table

213



3).

214



Tablel. Effect of nitrogen fertilizer, fertilizer timing and a nitrogen dabilization package, and harvest year on F-values and statistical
parameters for variety LCP 85-384 yield variables.

Stalk weight Plant Cane Sugar
Source df pop. CRS yied Yidd Lodging
main plots
Nitrogen (N) 3 0.91 1.27 0.46 14.00™ 13.02” 2.35°
HREP 3 0.38 1.65 2.01° 4.78 3.88~ 1.30
VREP 3 3.11¢ 0.48 46.52" 65.96" 27.87" 5.30°
sub-plots
winter-spring-Ca(WSCa) 3 0.04 0.27 0.48 1.16 1.67¢ 1.75¢
N x WSCa 9 1.06 0.32 0.24 1.25 0.90 1.64°
sub-sub-plots
Year (Y) 1 118.25" 24.01" 796.38" 55.99™ 67.69" 708.51"
N xY 3 0.84 5.39" 0.05 2.75~ 1.25 0.31
WSCax Y 3 0.42 0.35 0.39 0.03 0.10 0.60
N x WSCax Y 9 0.61 0.81 0.36 2.17 121 0.97
RMSE for main plots 0.3066 6,093 6.544 2.373 544.4 0.4895
% CV for main plots 16.26 10.37 3.16 5.38 6.02 15.21
RMSE for sub-plots 0.1771 4,422 12.39 4.897 1055 0.5667
% CV for main plots 9.39 7.52 5.97 11.11 11.67 17.60
RMSE for sub-sub-plots 0.1979 3,898 12.55 4.030 1124 0.6575

% CV for sub-sub-plots 10.49 6.63 6.05 9.14 12.43 20.43




Mean 1.886 58,770 207.4 44.09 9,041 3.219

€ =, ", and ™ denote significance at the P<0.25, 0.10, 0.05, and 0.01 levels, respectively.
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Table 2 . Effect of nitrogenfertilizer rateson L CP 85-384 yidd variablesacross harvest yearsand spring-

winter trestments.
Sak Pant Cane Sugar
Nitrogen weight population CRS yidd yidd Lodging”

Ib N/A Ib/stalk 1000/A /T TIA /A
60 1.81 55.1 207 43.3 8,900 3.16
100 191 60.2 207 454 9,240 3.06
140 1.93 59.8 209 455 9,410 3.34
180 1.89 59.9 207 42.2 8,630 3.31
LSD 0.10 NS NS NS 1.2 270 NS
LSD 0.25 NS NS NS 0.8 170 0.16

*Lodging was rated on a 1-5 scale, where 1 had dl plants erect and 5 had dl plants lodged.

217



Table 3. Effect of spring vs. winter fertilization and a nitrogen stabilization package on LCP 85-384 yield
variables across nitrogen rates and harvest years.

Time of N Stab. Stak Pant Cane Sugar
N App Packag weight pop. CRS yied yield Lodging

e

Ib/stalk 1000/A Ib/IT TIA Ib/A

Winter (W) No 1.89 58.2 206 43.1 8,790 3.31
w Yes 1.88 58.8 210 45.3 9,380 3.03
Spring (S) No 1.89 58.2 207 44.0 8,970 3.22
S Yes 1.88 59.9 207 44.0 9,010 3.31
LSD 0.10 NS NS NS NS NS NS
LSD 0.25 NS NS NS NS 310 0.17

Table 4. Effect of harvest year on sugarcane yield variables averaged across N fertilizer rates and fertilizer
timing, and a nitrogen stabilization package.

Harvest Stak Plant Cane Sugar

year weight population CRS yied yield Lodging
Ib/stalk 1000/A Ib/T T/IA /A

1999 2.08 55.3 239 41.4 9880 4.77

2000 1.70 60.5 176 46.8 8220 1.67

LSD 0.10 0.06 15 4 1.2 330 0.19

LSD 0.25 0.04 1.0 3 0.8 230 0.14

218



Table5. F-vauesand Satistical parametersfor effect of treatments and time of sampling onsoil moisture
for first stubble cane.

Soil
Source df Moisture
main plots
Nitrogen (N) 3 0.48°
HREP 3 1.78°
VREP 3 1.29
sub-plots
WSCa 3 1.42¢
N x WSCa 9 0.86
sub-sub plots
Date (D) 1 86.95"""
NxT 3 0.88
WSCA X T 3 0.57
NXWSCAXT O e W
RMSE for main plots 3.086
%Cv “ " F 19.08
RMSE for sub-plots 2.398
%CV “ 7 “ 14.83
RMSE for sub-sub-plots 2414
%Cv “ " " 14.93
Mean 16.17
¢, and™"" denote satidtica significance a the P#0.25, and 0.0001 levels, respectively.



Table 6. Effect of fertilizer trestments and sampling time on soil-row moisture averaged across nitrogen

fertilizer treatments for sugarcane variety L CP 85-384 fird stubble.

Time of Cdaum™
N App chloride Soil moigture at sampling time
7/14 9/1 Mean
_____________________ Ofgmmmmmmmmmmmmmm
Winter (W) No 18.1 135 15.8
W Yes 18.0 13.6 15.8
Spring (S) No 18.4 15.3 16.8
S Yes 18.2 14.4 16.3
LSD 0.10 for effect of treatments within dates NS
L$ 0.2 " ” [13 ” " ” 0.7
Mean 18.2 14.2

~The nitrogen stabilization package contained calcium chloride and a urease and nitrification inhibitor.
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THE EFFECT OF NITROGEN RATES ON LCP 85-384*

B. L. Legendre
L ouisiana Cooperétive Extension Service

in cooperation with
Eddie Funderburg
Noble Foundation
(formerly, Specidigt, Soil Fertility, LCES)

SUMMARY

One fidd experiment was conducted in 2000 at Rebecca Plantation, Schriever, La. to test the
effectsof threerates of nitrogenfertilization (single dose rates of 140 and180 Ibs and a split application of
140 + 40 lbs N/A as 32% liquid N), on yidds of tons cane per acre (TC/A), estimated theoretical
recoverable sugar per toncane (TRS/TC), and estimated theoretica recoverable sugar per acre (TRS/A)
for the sugarcane variety LCP 85-384 in the third-stubble crop. There were no differencesin yields of
TCIA, TRSTC, or TRS/A for any of the threetreatments. In this experiment, maximum sugarcaneyields
wereobtained with 140 Ibs N/A. There was apparently no advantage to increasng the amount of N/A to
180 Ibs, either asa single dose or as a split application of 140 and 40 Ibs.

INTRODUCTION

Nitrogenisused infarly largeamountsby sugarcane. Nitrogenissuppliedtotheplant by fertilizers,
resdual nitrogen in the soil, decomposition of organic matter, and amaospheric sources of nitrogen.
Nitrogen rates in sugarcane are based on soil type [whether the sail is light (sandy) or heavy (clayey)],
gand age (plant cane vs. stubble cane), and whether the cane stand is strong (high population) or weak
(lowpopulation). For light-textured soils, the current recommended ratesfor stubble canerange from 120-
140 Ibs N/A for strong stands to 100-120 IbsN/A for weak stands. For heavy textured soils, therateis
140-160 Ibs N/A for strong stands to 120-140 Ibs N/A for weak stands.

The recommended time for nitrogen gpplication is April 1-30, but nitrogen gpplications made in
May generdly yidd amost aswell as those madein April. Nitrogen applied earlier than April 1 canbelost
because of leaching and de-nitrification and can Simulate early weed growth.

Salit gpplicationof nitrogenmay be beneficiad under certain Stuaions. These include hightonnage
cane free of weeds and with westher conditions which lead to nitrogen loss, such as
excessive ranfdl. If nitrogen isto be split, goply two-thirds of the recommended rate in early April and
the remainder at lay-by (middle of May to first of June).

! Research is partialy supported by afinancid grant from the American Sugar Cane League.
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In recent years, it has been speculated that the sugarcane variety LCP 85-384 tends to respond
to nitrogen at the lower end of the recommended rate in both the plantcane and the firg stubble crops,
whereasit tendsto respond to nitrogenat the upper end of the recommended ratefor older subble crops.
However, little or no data are available on the effect of timing or split gpplication of nitrogen on the yidd
of TC/A, TRSTC, or TRSYA for LCP 85-384.

OBJECTIVES

1) To determine the effect of nitrogenfertilizer rates on sugarcane yields on alight- textured
soil.

2) To determine the effect of plit application of nitrogen fertilizer on sugarcane yidds.
PROCEDURES

The experiment consisted of three nitrogen treatments (single dose rates of 140 and180 lbs N/A
and a qlit gpplication of 140 + 40 Ibs N/A) replicated four times on a Commerce dity loam in a
randomized complete block desgn. Experimental plots consisted of six rows (36 feet wide by
goproximately 750 feet long). (The lengthof each rowwasmeasured at harvest for accuracy indetermining
cane yidd). The fidd chosen for the experiment was planted in 1996 with disease-free progeny of the
sugarcane variety LCP 85-384. A blanket application of phosphorus and potassum was gpplied in the
spring according to soil test. The nitrogen (32% liquid) for the sSingle dose trestments and theinitia dose
of the split application was knifed in by ground rig on April 11, 2000. The second nitrogen application
(32% liquid) for the split applicationwas dribbled to either Sde of the cane drill by ahighboy onMay 16,
2000.

Cane was grown to maturity using standard culturd practices. The experiment was harvested on
December 14, 2000, using a cane combine and a weigh wagonusing hydraulic load cells. The fan speed
of the combine was st at 1,000 rpm and itsforward speed was gpproximately 3 mph. Yield of cane per
acre (tong/acre) for each plot was estimated by harvesting and weighing al the cane onthe 3 and 5™ row
of each plot. Tons/acre for each row was caculated by multiplying the harvested weight by the area
harvested adjusted to anacrebasis. The two data sub-sets were then averaged to obtain the ton/acre for
eachplot. Two, 15 whole-stalk sub-samples were removed from each of the harvested rows. Theyidd
of theoretical recoverable sugar per ton cane (TRS/TC) for each sub-sample was derived using the
core/press method of analyses. The analyses for the two sub-samples were then averaged to determine
the TRS/TC for eachplot. Theyidd of estimated theoretica recoverable sugar per acre (TRS/A) for each
plot was the product of TC/A and TRSTC. Anayss of variance was performed for each yield
component.
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RESULTS AND DISCUSSION

Table 1 shows the effects of nitrogen fertilizer rates and it application of nitrogen on yidds of
TC/A, TRSTC, and TRSA. There were no differencesin yields amongst treatments for any of the yidd
componentsmeasured. There was gpparently no benefit from increasing nitrogen fertilizer rates dbovethe
140 Ib N/A, which is currently recommended for a strong stand on a light textured soil for dl varieties.
Apparently, the recommended fertilizer rate for L CP 85-384 dso fdlswithinthese parameters. However,
since there was no fertilizer rate lower than the 140 Ibs N/A, it is not known whether the yields obtained
in this experiment can be maintained at nitrogen rates lower than 140 Ibs N/A for LCP 85-384.

Further, there was no obvious bendfit from splitting the nitrogen application for LCP 85-384
dthough there was a trend toward higher yidd of TC/A with the split gpplication of 180 Ibs N/A when
compared to the single dose rate of 140 Ibs N/A. However, westher conditions in 2000 were very dry,
which might have negated any sgnificant benefit from the split goplication.

REFERENCES
Funderburg, E.R. and W.F. Faw. 1995. Sugarcane Fetilization. Publication 2473. LSU AgCenter,

LCES, Baton Rouge, LA

Tablel.  Effect of nitrogen fertilizer rates and Solit gpplication of nitrogen on yidds of cane per acre
(TC/A), edtimated theoretical recoverable sugar per ton cane (TRSTC), and edimated
theoretical recoverable sugar per acre (TRYA)L.

Fertilizer Rate TCIA TRSTC TRIA
(IbsA) (tons) (Ibs) (Ibs)
140 34.1 227 7,741
180 35.4 221 7,823
140+40 (Split) 35.7 228 8,140
LSD (.05) NS NS NS

! Sugarcane variety, LCP 85-384; N applied as 32% liquid on April 11 (sngle dose rates and first
gpplication of split) and May 16 (second application of split), 2000; harvested, Dec.14, 2000.
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