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SUMMARY

Six different field experiments were conducted in 2003 to test the effects of fertilizer inputs on the
yield and yield components of current sugarcane varieties.

Results of amulti-location outfield test to determine the optimum rate of N fertilizer for LCP 85
384 indicated the optimum rate was on the low end of present recommendations.  Results of ratoon
crop response to N application rates were similar to those of previous yearsin this large outfield study.
Caneyidd optimized between 80 and 100 Ib N/acre on light soilsand 100 to 120 Ib N/acre on heavy
soils. Sugar yidds were optimized at dightly lower rates. Overal, the data indicate optima response
occurs for the variety LCP85-384 at rates 20 to 40 Ib N/acre less than now recommended. Nitrogen
fertilizer rates from 60 to 180 Ib N/ac had minima effect on cane or sugar yidd of firgt ratoon crops for
three varieties. Nitrogen use efficiency for biomass declined with increasing N rate, but tended to be
higher across rates for LCP85-384 than the other varigties. Applying arange of N fertilizer ratesin
early April vslate May for 3 ratoon LCP85-384 harvested in late September resulted in adight N rate
X timing interaction for cane yield. When gpplied in April, cane yield from 40 Ib N/ac application was
lessthan 80 |bs and above. There were no significant differences among N gpplication rates gpplied in
May. Sugar yidd and CRS were unaffected. Broadcasting full or split gpplications of stabilized urea
(Super U) in early February and/or sidedressing full or split applications of regular ureaiin April into
plots where harvest residue remained, was swept to middles, or burned resulted in interaction. Yield of
3" ratoon LCP85-384 was generdly significantly lower when grown where the harvest residue
remained. However, the application of 120 Ib N/acre as Super U in February resulted inyields
datisticaly equivaent to the check (120 Ib N/acre applied as sdedressed ureaiin April). The best yidds
occurred on burned residue with a split gpplication of 60 Ib N/acre as broadcast Super U followed by
the same rate as Sdedressed ureaiin April. Cane yields were 8% more than the check, and sugar yields
were 29% more. The use of Sarter fertilizer applications at planting did not produce a response in plant
cane nor any cong stent response in first ratoon for LCP85-384. The use of 4 or 6 T/acre dlicadag on
cane that was subsequently used for planting resulted in sgnificantly lower yields than when cane
supplied for planting was grown without dag. Results may have been confounded by billet planting rate
differences among the plant materia.
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OBJECTIVES

This research was designed to provide information on soil fertility in an effort to help cane
growers to produce maximum economic yields and to increase profitability in sugarcane production.
This annual progress report is presented to provide the latest available data on certain practices and not
asafina recommendation for growersto use dl of these practices. Recommendations are based on
severa years of research data.

RESULTS AND DISCUSSION

Starter fatilizers

Averaged across two planting dates, the use of some darter fertilizers on billet-planted LCP
85-384 improved first ratoon cane yield compared to otherg(Fig.1). The reason partid Sarter fertilizers
were numericaly to satisticaly better than complete sarters this yeer is not known. The year-to-year
variability in reponse makesiit difficult to make arecommendetion for the use of Starter fertilizers.

Rates of soring-applied N fertilizer:

The effect of N fertilizer rate on yield of LCP 85-384 was tested at four large outfield locations. The
N rate for optimum yied (> 90% of maximum yield and not atigticaly different) was below the lower
end of the recommended range (Fig.2) and reflected what has been found in the previous two years of
this sudy. The response of CRS varied with location. Sugar yield response reflected that of tonnage
with optimization at adightly lower N rate than caneyied (Fig. 3).

Thevariety L CP85-384 produced numericaly but generdly not sgnificantly higher cane yidd than
CP70-321 and HoCP91-555 (Fig.4). Thisindicated atrend for higher average (but not setigticaly
ggnificant) N-use efficiency rdative to the other two varieties (Fig.5). LCP85-384, however, had a
dower growth rate than the other varieties through much of the growing season (data not shown), which
would suggest the reason for the lack of sgnificantly higher NUE this year.

N applied later in the season (late May) had less response to differences in rate than when N was
applied in early April for 3 ratoon LCP85-384. When applied in April, cane yield from 40lb N/acre
gpplication was less than 80lb and above. There were no significant differences among N gpplication
rates applied in May (Fig.6). The differencesin sugar yield were not Sgnificant.

N application and Harvest Residue Management :

Caneyidd of 3 stubble L CP85-384 tended to be lower when grown under the previous harvest’s
resdue. The winter gpplication of stabilized urea (‘ SuperU’ ™) did improve the response under those
conditions to an equivalent with the check (1201b spring-applied N, burned residue)(Fig.7). The split
gpplication of sabilized ureain winter and regular ureaiin  spring on burned residue resulted in the
highest sugar yield (Fig. 8).
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Application of Cacium Silicate dag at planting to cane earmarked for future seed stock was
9000

hypothesized as away to improve planting efficiency when using billets. The results indicated the
if thisisthe case, it points out thet billet planting efficiency is not improved by increasing the amount of

S available to seed stock.
The authors wish to express appreciation for the financia support by the American Sugar Cane League.

hypothesiswas not true. Yields and population declined as S application increased to the seed stock
(Fig.9). Thismay have been confounded by a biased difference in planting rate for each trestment. Even

Silicon application to seed stock:

Acknowledgements

8000 H
7000
2000
1000

o o
o O
o O
o w

oe/1ebns sqgi

Lbs N-P,O.- K,O applied/ac. at Planting
Fig.1. The effect of at-planting starter fertizer on
subsequent yields of LCP85-384.
134



Tons/ ac

Cane yield - Light soil

38
® Amals
36 V¥ StJames 3S
34 -
\ 4
32 //
30 - /
’g | / ° 7
v /|
26 //
24 - o /éPresently
Opt. range —=> / ::ﬁo?mended
22 — Il [anee
0 40 80 120 160 200

Lbs N applied/ ac.

Tons/ ac

35

30

25

20

15

10

Caneyield -1

® LsJi2s
V¥ Rebecca?2S

Opt. range —=

40 80

Fig. 2. Response of LCP85-384 ratoon crops to

N application rates.

135



Lbs / ac

8000

7500

7000

6500

6000

5500

5000

Sugar yield - light soil Sugar yield -

® Amais 8000
V¥ StJames 3S ® 1SJ2S
V¥ Rebecca 2S
® 7000 A
_.\.
A
/ 6000 - Y ~
/ O
®
V¥4 g 7
7 "~ o 5000 -
7 &‘ N ﬁ N
¢ / \ v <4
: // v 1 4000 -
/ / Presently 3000 -
v /é recommended
range
' ' / ' ' 2000 . .
40 80 120 160 200 240 0 40 80

Lbs N applied / ac.

Fig. 3. The sugar yield response of LCP85-384 ratoi
crops to N application rates.

136



T Cane/ ac.

Tons of cane/ Lb applied N

35

30
25 -
1321
20 H '384'
B '555'
15 -
10 A
5 4
0 . .
60 180
Lbs N applied/ ac.
Fig. 4. Cane yield response of three varieties to
N application rates. Bars topped
by the same letter are NS (P<0.05).
0.5
1321
4 - '384'
0. BR '555'
0.3 1
0.2 A
0.1
0.0 T T T

120
Lbs applied N/ac

Fig. 5. N-use efficiency of three varieties at different
applied N rates. There were no sig. variety differences.

137



Tons/ac

Fig. 6. The cane yield response of 3rd stubble LCP85-384 to

Tons/ac

20

19 A
18 A
8
17 A o
. ()
—@— April appl 4
—¥— May appl.
16 A
15 T T T T T
0 40 80 120 160 200

Lbs N applied / ac

rates and timing of applied N fertilizer.

26

[L_]120Sp
7722 60 W, 60 Sp

24 7 R 120 W

22 A

20

LSDO.OS

bc

O

18 ~

16 ~

14 ~

12 A

AAATIaa.

10

Remained Burned Swept
Harvest Residue Treatment

Fig.7. Cane yield response to residue management
and N fertilizer type and method for 3rd stubble
LCP85-384. All received 120Ilb N/ac. 'W' = winter
applied 'SuperU'. 'Sp' = spring applied regular urea.

138




5000
[ 120sp
60 W, 60 Sp
B 120w
4000 1 o
< 3000 1 )
~—~ S
(7)) o
S G
2000 -
1000 1

Remained Burned Swept
Harvest Residue Treatments

Fig.8. Cane yield response to residue management
and N fertilizer type and method for 3rd stubble
LCP85-384. All received 120Ib N/ac. 'W' = winter
applied 'SuperU'. 'Sp' = spring applied regular urea.

70
I Stalks
60 1 Cane
[ Sugar
50 A

w
o
1

Stalks / ac. x 107
Tons cane/ac

0 2 4 6

Tons silica slag applied/ac to seed source at
the time of its planting.

Fig.9. Response of LCP85-384 plant cane to silica
applications applied to the billeted seed source.

139

- 8000

- 6000

- 4000

- 2000

Lbs sugar/ac.
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SUMMARY

Asan average of al three cropsin the production cycle, dl rates (1 or 2 tons per acre) and
placements (mixed in row or placed undernegth the seed pieces a planting) of cacium slicate dag
produced significantly higher (P=.03) tons of cane per acre than the check plot. The failure of the 2
tons/acre cacitic lime trestment to produce statistically comparable yieds to the 2 tons/acre dag
treatment suggests that the yield response to dag was caused by silicaand not cacium. Other
equivaent-rate dag and lime comparisons were not as convincing, though al dag trestments were
numericaly higher than the lime trestments. The test Ste was chosen for itslow soil silica content of
13.5 ppm. Severd other plant cane experiments this year did not produce positive results, but soil sllica
levelswere dl above 35 ppm, evidently too high to dicit ayidd response in plant cane on the soils
chosen for the evauations.

INTRODUCTION

Slica(S) isone of the most plentiful dementsin the Earth’scrudt. In the soil, S isgenerdly
abundant as minera quartz and clays, but its concentration in a soluble form is highly variable.
Monosilicic acid is soluble in the soil, and it influences the chemical, physica, and biologica properties
of snilsand plants. Soluble S (monosilicic acid) apparently increases plant resistance againg attack by
insects and diseases and enhances plant tolerance to cold and water stress. Increasing soil silicacan
result in increased phosphorus uptake by plants, while decreasing the soil concentration of some toxic
elements. Depending on the crop, production responses to silicate fertilizers can improve from 10% to
100%. Subgtantia sugarcane yied responses to silica have been obtained in Florida and Hawaii.
Agriculturd activity removes large quantities of S (over 100 Ib/acre each year) from soil. Monosilicc
acid is used by the plant rgpidly, and unless replenished in the soil solution, plant available S can be
depleted. Crops under stressdo not use S efficiently, and S-deficient crops do not use other nutrients
efficiently. Also, successve ratoon yields decrease more dramaticaly when plant available S islow.
Slicacan dso be used asaliming agent. Recent andysisof S in 22 Louisana soils shows thet al were
deficient or very deficient in monosilic acid.

Research supported by grants from the American Sugar Cane League and Pro-Chem.
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OBJECTIVE

To compare the effect of cacitic lime and calcium slicate dag rates and placement on soil and
plant slicaand sugarcane yields.

MATERIALSAND METHODS

A sugarcane study was planted in September 2000 with first progeny Kleentek variety LCP
85-384 hillets. The sx caditic lime (Domino by-product) and calcium silicate dag (a by-product of the
ged indudtry) treatments are given in Table 1. These treatments were replicated Six timesin aLatin
square experimenta design. Treatments 2, 3, 4, and 5 were incorporated into the rows before planting,
and treatment 6 was placed under the cane at planting. Experimenta plots conssted of three 5 foot 10
inches by 40 foot rows with a 10 foot dley at the ends of each plot. All experimentd plots were
separated by three border rows on each side of the plots.

The Domino lime and cacium slicate dag materias showed a cacium carbonate equivaent of
84.28% for the lime and 78.51% for the dag. The slicon content of the materids was 39,400 ppm for
the lime and 133,000 ppm for the dag. The respective analysis of the lime vs. dag was. 0.39 vs. 0.50
ppm for arsenic; 0 vs. 0 ppm for cadmium; 53,970 vs. 8,430 ppm for calcium; 0.16 vs. 0.33 ppm for
nickel; 1.12 vs. 8.05 ppm for copper; 0.57 vs. 0.73 ppm for lead; 5.95 vs. 14.38 ppm for iron; 0.03
vs. 0.04 ppm for zinc; 1.21 vs. 4.53% for organic matter; 788 vs. 378 ppm for magnesum; 0.20 vs.
0.94 ppm for manganese; 12.05 vs. 8.38 for pH; 1.99 vs. 5.74 ppm for phosphate; 112 vs. 56 ppm for
potassium; and 61 vs. 23 ppm for sodium. Soil samples were taken from each plot and andyzed for
monosilic acid. Plant leef tissue was taken in August 2001 and andyzed for slica concentration.

The experiment was grown to maturity using standard culturd practices. The plots were
harvested using a combine harvester and aweigh rig. Ten stalks were taken from the middle row of
each plot immediately before harvest for determination of stak weights and CRS.

RESULTS AND DISCUSSION

Sugarcane benefiting from the incorporation of cacium slicate dag, either one or two tong/acre,
into the soil before planting or underneath the planted seed produced significantly (P<.03) more tons of
cane per acre, as an average of the plant cane and both stubble crops, than the check.  The sgnificantly
higher tonnage resulting from the application of 2 tons/acre of calcium slicate dag compared to the 2
tons/acre cacitic lime trestment is an indication that the yield response was silica induced and not
cacium induced.

Ongoing research esewhere in the AgCenter is attempting to correlate soil silicalevelswith

plant response. Analyses needed to identify slica deficient soils are being evauated for our
environmen.
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Tablel. The effects of treetments on the yields of LCP 85-384 average over three cropsin the

cycle.

Trestment no. Lime Slicadag' Placement Sugar Tonnage

TIA T/IA Lb/A TIA

1 0 0 - 9,303 35.9

2 1 0 Mixed into rows 9,104 35.3

3 2 0 Mixed into rows 9,039 36.4

4 0 1 Mixed into rows 9,599 37.6

5 0 2 Mixed into rows 10,260 39.7

6 0 1 Placed under cane 9,671 39.2

LSD (.05) = NS 3.01

! = Soil test indicated slicawas criticaly (13.5 ppm) deficient.
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EFFECT OF ZINC FERTILIZATION ON SUGARCANE (LCP 85-384) YIELDS

Jm J Wang', Chuck Kennedy*, Sonny Viator?, Allen Arceneaux”, and Alfred Guidry®
!Department of Agronomy and Environmental Management, %I beria Research Station, and *Louisana
Cooperative Extenson Service

SUMMARY

Two field experiments were conducted in 2003 to test the effects of zinc fertilizer gpplication on
sugarcane yield. One acid and one calcareous soil that tested low in available zinc by DTPA method
were chosen for the study. Ground gpplication of zinc (Zn) as zinc sulfate (ZnS0O,) at 4-8 Ib/A
sgnificantly (P<0.05) increased cane and sugar yields of LCP 85-384 by 27-32% in acid Dundee soll
and by 23-26% in calcareous Jeanerette soil. Zinc spray treatment increased yields at both sites but
only satidicaly significant at acid soil Ste (by 23 and 29% for cane and sugar). These test results
suggest that Zn application as ZnSO, in Louisana soilslow in DTPA tet-Zn benefit sugarcane
production significantly.

INTRODUCTION

Zinc is one of most important micronutrients that crops need for hedthy growth. Different crops
or even different varieties within acrop can have quite different Zn use efficiency and senstivity to Zn
levelsin soils. Soil test with adequate calibration is akey to predict Zn deficiency or toxicity thet a
specific oil Zn level may impose on acrop. The benefit of Zn fertilization has been reported for
sugarcane in different parts of world. However, currently there is no zinc fertilizer recommendation for
sugarcane production in Louisiana. A recent survey by the LSU AgCenter Soil Testing and Plant
Andyss Laboratory showed that many regions of Louisianaincluding sugarcane- producing aress are
low to medium in soil Zn content. Therefore, an evauation of Zn fertilization for sugarcane production is

important and necessary.
OBJECTIVE

This research was designed to provide a comprehensive evaluation of Zn fertilization on
sugarcane production in both acid and dkaine soils.

MATERIALS AND METHOD
One acid s0il a Levet-S. John Farms, . Martinville, and one akaine soil at Herbert Farms,
Jeanerette, were selected in this sudy. The acid soil was a Dundee silt loam (16% clay, 63% silt, and

21% sand). Soil tests for the Dundee silt loam showed a pH of 5.40, organic matter of 1.0%, sulfur of
5.28-6.24 ppm (low) and Zn of 0.26-0.59 ppm (low), respectively. The sugarcane &t the acid soil Ste
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was first stubble of LCP 85-384. The akaine soil was Jeanerette Silt (2% clay, 88% silt, and 10%
sand). Soil tests for the Jeanerette silt showed apH of 8.1, organic matter of 1.1-1.6%, sulfur of 7.26-
11.52 ppm (low-medium) and Zn of 0.21-0.35 ppm (low), respectively. The sugarcane at the alkaine
site was second stubble of LCP 85-384. All plots consisted of three 6 foot by 50 foot rows. The
experiment conssted of 5 rates (0, 4, 8, 16, and 32 |b Zn /A) of solid zinc sulfate (ZnSO,) ground
gpplication, and one rate of spray gpplication (1.2 Ib Zn/A as 0.5% liquid ZnSO,). One rate of sulfur
(18 1b SA) as gypsum was aso used to check the effect of sulfur caused by ZnSO,. All ground
treatments were gpplied to the inner off-bar of each plot row. All plots aso received equa amounts of
N and P based on soil tests. All trestments were replicated four times. Ground applications were
carried out before May 8, 2003, and spray applications before July 3, 2003. The plots were harvested
on November 14 and 19, 2003, respectively. The numbers of millable stalks in each sugarcane plot
were counted. Twenty stalks were randomly selected from each plot to measure average stalk weight
and commercidly recoverable sugar (CRS).

RESULTS AND DISCUSSION

The results are shown in Tables 1 and 2. Ground application of zinc as ZnSO, at 4-8 Ib/acre
sgnificantly (P<0.05) increased cane and sugar yields by 27-32% in acid Dundee soil (Table 1) and by
23-26% in dkaline Jeanerette soil (Table 2). Because of micronutrient dichotomy, gpplication of Zn> 8
Ib/acre showed apparent yield reduction, even though no visible symptom was observed. Optimum rate
may be further fine-tuned by gpplying smaller increments of Zn rates between 2-10 Ib/acre. Spray
trestment increased sugarcane yidds at both stes but only satigticdly sgnificant (P<0.05) at the acid
s0il Site (by 23% and 29% for cane and sugar, repectively). Application of sulfur also Sgnificantly
(P<0.05) increased both cane and sugar yidds by 27-31% in the acid soil and 19-21% in the dkaine
s0il. Previous study found that sulfur gpplication was most effective in heavy-textured soils. This study
showed that gpplication of sulfur in light- to medium-textured soils can aso increase sugarcane yieds.
The sulfur treatment (18 1b/A) gpplied as gypsum corresponded to the amount of sulfur brought in by
the highest Zn trestment. Since 4-8 Ib/A of zinc application as ZnSO, brought in only 2.25-4.5 Ib/A of
sulfur (a much smaler amount than norma sulfur application), it would be reasonable to attribute al the
yield effect to Zn. Nonetheless, the study could not rule out a possible effect of zinc-sulfur interaction on
sugarcane yields. Further study is needed to demondrate if this interaction exists. Overal one-year
result of this study suggests that zinc gpplication as ZnSO, in Louisana soilslow in DTPA tes-Zn
benefit sugarcane production sgnificantly. DTPA test, acommon test used for akaline soils, worked
well dso for predicting Zn deficiency in acid soils for sugarcane.
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Table 1. Effect of Zinc and Sulfur fertilizer on firgt subble cane grown in acid Dundee oil.

Trestment Pop Stalk wi. CRS Caneyidd Sugar yield
(weighed)
LbZn/A Ib/stak Ib/T TIA /A
1000/A
(aS ZnSO4)
0 19.3 2.11 231.3 18.9 4344
4 19.7 1.83 240.5 234 5637
8 19.1 2.15 240.5 24.0 5763
16 19.9 1.71 234.0 19.8 4615
32 18.3 1.97 234.0 19.8 4645
Spray (0.5% 205 1.75 240.2 23.4 5608
ZnSO4)
18 1b Sulfur /A 18.9 1.91 237.3 24.1 5709
LSD 0.05 NS 0.3 NS 50 1233

Table2. Effect of Zinc and Sulfur fertilizer on second stubble cane grown in dkaine Jeanerette

S0il.
Treatment Pop Stalk wt. CRS Caneyidd Sugar yidd
(estimated)
Lbzn/A Ib/stalk /T T/IA /A
1000/A
(8sZnS0y)
0 37.9 1.30 211.0 24.4 5161
4 42.9 1.45 211.4 31.1 6541
8 41.4 1.44 215.3 29.8 6384
16 41.1 1.39 213.7 28.4 6070
32 38.5 1.35 217.0 26.0 5639
Spray (0.5% 38.7 1.40 211.7 27.3 5742
ZnSC)4)
18 1b Sulfur /A 39.2 1.46 215.1 29.0 6243
LSD 0.05 4.4 NS NS 5.1 1069
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IMPACT OF PAPER MILL SLUDGE ON SUGARCANE PRODUCTION AND YIELDS

Benjamin L. Legendre', Keith P. Bischoff', Kenneth A. Gravois',
Rodney D. Hendrick?, and Allen E. Arceneaux®

1 LSU AgCenter, St. Gabriel Research Station
2 LSU AgCenter, W.A. Callegari Environmental Center
3 LSU AgCenter, Dept. of Agronomy and Environmental Mgmt

ABSTRACT

Soil amendments can improve soil fertility and provide a reasonable means of digposing of some
indudtrid by-products. The objective of this study was to determine the effect of pgper mill primary
claifier dudge on sugar and cane yields when gpplied to fallow fields and subsequently planted to
sugarcane. The experimenta design was arandomized complete block design with asplit plot
arrangement of treetments. The paper mill dudge was gpplied at rates of 0, 22.5, and 44.7 Mg tons per
hectare and served aswhole plots. Spring (0-0-0, 90-0-0, and 180-0-0) and starter (0-0-0 and 17-
50-50) fertilizer treatments (kg/ha) were the subplots. Spring fertilizer trestments produced sgnificant
responses for sugar yield, cane yield, and sucrose content in the stubble crops only. Sludge and arter
fertilizer trestments did not affect sugarcane yieds sgnificantly. The sgnificant crop by dudge by spring
fertilizer goplication interaction showed that in the firgt- stubble crop, the highest dudge and the highest
Spring fertilizer rates produced sgnificantly less sucrose content. Excess nitrogen can delay maturity in
sugarcane. Therefore, if dudgeis applied to sugarcane in Louisiana, lessfertilizer nitrogen can be
gpplied to the firgt-stubble crop. In the second-stubble crop, dudge and spring fertilizer rates did
sgnificantly affect sucrose content. Paper mill dudge appears to be a suitable soil amendment for
sugarcane grown in Louisana

INTRODUCTION

The organic matter content of most Louisana soilsis consdered low by most standards.
Generdly spesking, increased organic matter in the soil will increase water- and nutrient- holding
capacity, improve water percolation through the soil, improve tilth, and reduce eroson. These factors
can cause improved plant surviva and growth. The result can be increased yidds with lowered fertilizer
requirements and less soil, pesticide, and nutrient [oss in runoff.

Research has been conducted in the past to determine the effect of severa soil amendmentson
sugarcane production. Viator et d. (2002) showed aneutra effect of municipal compost on cane and
sugar yied when subsoiled into the row rather than placed onto the row. The authors also determined
that by-product gypsum did not significantly raise or lower cane and sugar yield when gpplied at rates of
2.24, 4.48, and 8.96 Mg/ha. Other research has shown cane and sugar yield increases following the
addition of organic amendments to soils (Bevacqua and Mellano, 1994 and Hallmark et a. 1995).
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Golden (1983) summarized results from 1975 through 1979 for by-product gypsum
experiments conducted in Louisana. He found average cane yield increases ranging from 1.67
tons/acre for the plant-cane crop, 3.31 tong/acre for the firgt-stubble crop, 3.73 tong/acre for the
second-stubble crop, and 4.84 tong/acre for the third stubble crop. Golden concluded that by- product
gypsum was a suitable fertilizer source for Sfertilizer. Sometimes the gypsum response can be erratic.
Viator et d. (2002) determined that by-product gypsum did not sgnificantly raise or lower cane and
sugar yield when applied at rates of 2.24, 4.48, and 8.96 Mg/ha

Golden (1975) reported on the gpplication of filter press mud to sugarcare fields. Filter press
mud is a by-product of sugar processing after juice clarification. It is primarily composed of field soil.
Golden reported that filter press mud is high in tota nitrogen, extractable phosphorus and potassum,
cacdum and magnesum. Application of filter press mud increased both cane and sugar yieldsin
Louisana It was noted that weeds increased where filter press mud was applied.

Peaper mills collect large volumes of short fiber (Judge) in the paper-making processin their
wastewater trestment plants. This materid is primarily composed of partidly digested cdllulose and
hemi-cdlulose fibers and agae bodies with some resdud lime. It is a convenient materid to use and
apply. The paper industry is seeking ways to use this materid rather than landfill the large volumesiit
produces. Paper mill fiber resdue has been used as mulch, alime source, and an amendment to
increase soil organic matter content.  Therefore the objective of this research wasto determine the
effects of primary clarifier dudge on sugarcane yidd and soil.

MATERIALS AND METHODS

The paper mill primary clarifier dudge was obtained from Georgia- Pacific Corporation, Port
Hudson Operations, 1000 West Mount Pleasant Road, Zachary, Louisiana. The paper mill primary
clarifier dudge is materia derived from the kraft pulping and eementa free chlorine free bleaching
process with nortink paper, bath tissue, and towel machine operations. The materid is darified in two
primary clarifiers and dewatered to about 60% moisture content using screw press equi pment.

The experimental design was arandomized complete block (four replications) with asplit plot
arrangement of treatments. Sludge treatments (0, 22.5, and 44.7 Mg tons per hectare) were the whole
plots. Starter fertilizer treetments (0 and 17-50-50) and spring nitrogen treatments 0-0-0, 90-0-0, and
180-0-0 (kg/ha) were the subplots. The soil type at the experimenta site was a Commerce silt-loam
(fine-slty, mixed, nonacid, thermic Aeric FHuvaquert). Each of the 18 plots per replication was two
rowswide (3.7 m) by 7.3 m long with a 1.2 m buffer between plots. Sludge and Starter fertilizer
trestments were applied in the furrow at planting on October 16, 2000, and Spring nitrogen trestments
were applied in early April of each crop year (2001 — 2003). Standard cultura practices were applied
to the experimental areawith respect to cultivation and the control of weeds and insect pests (Legendre,
2001).

Ten-stak samples, taken a random aong the row, were removed from each plot on December
3, 2001, in the plant-cane crop, December 18, 2002, in the first-stubble crop, and November 6, 2003,

148



in the second-stubble crop. All stalks were stripped of al leaves and topped approximately 10 to 12
cm below the apicd meristem bud. Data collected and/or calculated included mean stak weight, Brix
by refractometer, sucrose by polarimetry, purity asthe ratio of sucrose to Brix, and the yidd of
theoretical recoverable sugar per mass of cane (g/kg) (Gravois and Milligan, 1992). Plotsthen were
harvested on the same dates by a cane combine (Cameco Model 2500) operating at approximately 5.6
k per hour and an extractor fan speed of 950 rpm. All cane from each plot was weighed in awagon
fitted with load cells and the weights recorded. From these data, the caneyidd (Mg/ha) and sugar yield
(Mg/ha) were calculated for each plot. The data were anadyzed with amixed modd analysis (SAS 8.2
PROC MIXED). Least square means were calculated and separated using least square mean
probability differences (P = 0.05).

A sample of the primary clarifier pgper mill dudge was andyzed for chemica content and
properties at the LSU AgCenter Soil Testing Laboratory (Sample No. AH01166). The soil at the
experimenta Site was sampled prior to the gpplication of the treatments (September 2000), seven
months later (April 2001), and at the conclusion of the experiment (January 2004). Soil samples were
adso andyzed at the LSU AgCenter Soil Testing Laboratory in the Agronomy and Environmenta
Management Department, Baton Rouge, Louisiana. Data collected for various soil parameters included
pH, macro and micro nutrient content as well as organic matter content.

RESULTS AND DISCUSSION

The chemicd andysis of the primary darifier paper mill dudgeis shownin Table 1. The paper
mill dudge is high in organic matter dong with ardaivey high pH. With the exception of cacium, the
meacronutrient content of the paper mill dudge was low.

Soil test results just before and after the gpplication of the paper mill dudge are shown in Table
2. It appeared that the pH of the soil showed only adight increase at the 44.7 Mg dudge rate
approximately seven months following the gpplication. Further, there was an increase of over 35%
(1365 to 1855 ppm) in the available calcium from the O to the 44.7 Mg rate when sampled in April
following the dudge application the previous October. There was aso a48% increase (25 to 37 ppm)
in available sodium comparing the 44.7 Mg rate to the control. Theincreasein available cacium and
sodium for the 22.5 Mg rate was intermediate between the 0 and 44.7 Mg/harate. There gppeared to
be no effect of paper mill dudge on the availability of K, Mg, and P at either the 22.5 or 44.7 Mg reate.
Further, there was a numeric increase for organic matter in the April 2001 sampling date as dudge rate
increased (0.97% to 1.22% for the 44.7 Mg rate). Paper mill dudge increased soil pH only dightly.

January 2004 soil test results showed a numeric increase in soil pH as dudge rates increased
(7.0to 7.8), which corresponded to the increase in concentration of calcium. The paper mill dudge
increased soil pH. Application of paper mill dudge would not be necessary because of the dready
higher soil pH at the beginning of the experiment. Increasing soils with inherent high pH might cause
other problems such as rendering phosphorus unavailable to the sugarcane plant. By the conclusion of
the experiment, soil testsindicated that the other macronutrients and organic matter content did not
seem to be affected by the paper mill dudge treatments.
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Mixed mode anayss of fixed effect terms for the experiments conducted at the St. Gabriel
Research Station for the three crops of the sugarcane variety LCP 85-384 isshown in Teble 3. The
main effect crop in the andys's was sgnificant (P=0.05) for sucrose yield, caneyield, and sucrose
content. In this experiment, crop and year are confounded. Nutrient response can be both soil and
crop specific (Golden and Abdol, 1977). They summarized that the greatest yield responseis observed
with nitrogen, followed by potassium responses on light to medium textured soils, and then phosphorus
responses on medium-heavy to heavy textured soils. Plant cane crops tend to respond less to nitrogen
and potassum gpplications. The duration of this experiment included one of the wettest weather
patterns recorded during the 2002 harvest. Sucrose levelsin 2002 were low because of lodging.
However, the test in 2002 was harvested under good harvest conditions.

Soring fertilizer treetments produce significant responses for sugar yield, cane yield and sucrose
content. In contragt, Starter fertilizer treatments did not significantly affect any yield component.
Response to Sarter fertilizer in sugarcane grown in Louisiana has been inconsstent. The crop-by-spring
interaction was sgnificant for sugar yield, cane yield, and sucrose content. In addition, the three-way
interaction (crop- by-dudge treatment- by-spring fertilizer) was significant for sucrose content. Thus,
means were reported by each main effect combination as the interaction dictated.

For the plant-cane crop, there were no significant sugar yield or cane yidd differences caused
by spring nitrogen applications (Table 4). Both stubble crops exhibited significant sugar yield and cane
yield decreases when no nitrogen was gpplied. Caneyidd and sugar yield were not sgnificantly
different a the 180 kg/ha nitrogen rate when compared to the 90 kg/ha nitrogen rate. Thisresult is
congstent with work done by Kennedy et a. 2003, who showed that L CP 85-384 had a greater
nitrogen use efficiency at lower nitrogen rates than other Louisiana sugarcane varieties such as CP 70-
321 and HOCP 91-555. Because of anonggnificant spring fertilizer-by-dudge interaction, it appears
that the paper mill dudge was not a useful fertilizer supplement that affected either sugar yield or cane
yidd.

Means by crop, dudge treatment, and spring fertilizer gpplication for sucrose content are
reported in Table 5. In the plant-cane crop for the 0 and 22.1 Mg/ha dudge rates, the 90-0-0 spring
fertilizer trestment had Sgnificantly less sucrose content than the 180-0-0 treatment. In the first-stubble
crop for the 44.7 Mg dudge rate, the 180-0-0 spring fertilizer rate had significantly less sucrose content
then the 0-0-0 and 90-0-0 spring fertilizer trestments. Thisindicated that the firgt- stubble crop may
have obtained additiona nitrogen from the high dudge trestment. Excessive nitrogen can dday maturity
in sugarcane, resulting in lower sucrose content. These data indicated that nitrogen rates could be
reduced when high rates of paper mill dudge are gpplied to sugarcane to avoid delayed sugarcane
maturity. In the second-stubble crop, dudge and spring fertilizer rates did affect sucrose content
sgnificantly.

It isinteresting to note that there was no significant deleterious effect of the paper mill dudge on
any of theyield components. This, initself, is congdered positive because many un-stabilized organic
amendments can actualy show a negative impact on crop yield the year of gpplication. The paper mill
dudge could be applied to increase soil pH with no apparent effect on the sugarcane crop. In fact, the
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data indicate that nitrogen fertilizer rates in the first-stubble crop could be reduced with sugar yidds
being maintained.
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Table 1. Chemicd andydsof the primary clarifier paper mill dudge as anadyzed by the LSU
AgCenter Soil Testing Laboratory.

Analytical Parameter Unit
Moisture content 56%
Organic matter (primarily pulp fiber) 43%
pH 9.2
Nitrogen 0.045%
Phosphorus 0.029%
Potassum 0.051%
Cddum 3.050%
Magnesum 0.108%
Sulphur 0.148%

Table 2. Soil test results conducted at the LSU AgCenter Soil Testing Laboratory for the
experimenta area (Commerce slt-loam) where the paper mill dudge was gpplied at
the St. Gabriel Research Station.

Sudge Ca| K | Mg | Na| P Bases OM
Sample date (Mgha) | pH ppm (meyy100g) | (%)
Sept. 2000t 0 71| 1455| 94 | 317 | 26 | 349 10.2 1.21
April 2001 0 73]1365] 95 | 315 | 25 | 324 9.8 0.97
April 2001 22.5 74 |1510| 91 | 307 | 33 | 326 10.4 113
April 2001 44.7 7.4 1855] 108 | 347 | 37 | 333 12.6 1.22
February 2004 0 70| 1552] 97 | 328 | 35 | 253 10.9 1.10
February 2004 22.5 74 ]1673| 99 | 320 | 30 | 269 114 0.99
February 2004 44.7 78| 2062] 102 | 317 | 35 | 289 13.3 1.20

T The soil was sampled prior to the application of the paper mill dudge.
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Table 3. Mixed modd anaysis of fixed effect termsfor the experiments conducted at the St. Gabrid Research Station for the three
crops of the sugarcane variety, LCP 85-384.

Sugar yidd CaneYidd Sucrose content

(Mg/ha) (Mg/ha) (9kg)

Source Numdf  Dendf
Pr>F

Crop 2 25 <0.001 <0.001 <0.001
Sudge 2 25 0.59 0.45 0.25
Starter 1 125 0.58 0.36 0.91
Spring 2 125 <0.001 <0.001 0.01
Crop*Sudge 4 25 0.73 0.91 0.47
Crop* Starter 2 125 0.31 0.46 0.23
Crop* Spring 4 125 <0.001 <0.001 0.04
Sludge* Starter 2 125 0.95 0.60 041
Sludge* Spring 4 125 0.44 0.44 0.42
Starter* Spring 2 125 0.50 0.54 0.59
Crop* Sudge* Sarter 4 125 0.61 0.41 0.15
Crop* Sudge* Spring 8 125 0.66 0.60 0.04
Crop* Starter* Spring 4 125 0.44 0.33 0.07
Crop* Sudge* Starter* Spring 12 125 0.72 0.53 0.82
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Table4. Spring fertilizer trestment means across Sarter fertilizer and dudge trestments for sugar
yidd and cane yield for the three crops grown at the St. Gabriel Research Station.

Fertilizer Rate (kg/ha) Sugar yidd CaneYidd
Pant cane (Mg/ha)
0-0-0 957 A 988 A
90-0-0 936 A 98.7 A
180-0-0 946 A 2.7 A
Firg-stubble
0-0-0 894 B 66.5 B
90-0-0 961 A 735 A
180-0-0 980 A 765 A
Second-gubble
0-0-0 544 B 455 B
90-0-0 922 A 786 A
180-0-0 960 A 814 A

Table5. Spring fertilizer by dudge trestment means across Sarter fertilizer trestments for sugar
yidd and cane yidd for the three crops grown at the St. Gabriel Research Station.

Sudge Rate (Mg)
Crop (Spring Fertilizer Rate) 0 22.1 44.7
Sucrose Content (g/kg)

Plant cane (0-0-0) 994 AB 95.4 AB 9.1 A

Plant cane (90-0-0) 9%.4 B 922 B 9.4 A

Plant cane (180-0-0) 1004 A 979 A 9%5.3 A

Firgt-stubble (0-0-0) 133.7 A 1348 A 1354 A
Firgt-stubble (90-0-0) 1278 A 1339 A 130.2 AB

Firgt-stubble (180-0-0) 1332 A 1294 A 1216 B

Second-stubble (0-0-0) 121.7 A 1194 A 1187 A

Second-stubble (90-0-0) 1190 A 1170 A 116.3 A

Second-stubble (180-0-0) 1169 A 1166 A 119.7 A
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