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Summary

Soil fertility trials were conducted in 2011 toadwate the performance of recent cane
varieties as affected by different sources andsrafenitrogen (N), silicon (Si), and potassium
(K). Studies evaluating the use and applicationreshote sensing technology in sugarcane
production were also conducted. Nitrogen appliedaatate of 80 |bs N &c significantly
increased sugar yield of'Istubble cane varieties L 99-226 and L 01-283 inGatbriel, LA
while 120 Ibs N a¢ maximized sugar yield of L 01-283 in Jeaneretté, HOCP 96-540 for
both sites required only 40 Ibs N'ato maximize yields. When applied in mid-May (tlaeist),

80 Ibs N at raised both cane and sugar yield of LO1-283tuibble crop. Potassium applied to
plots at a rate of at least 60 Ibs"as muriate of potash (MOP) + 20 Ibs S abtained the same
sugar yield as those plots which received 120 Ib® Kas sulfate of potash (SOP). The
application of calcium silicate slag to cane vaegtHoCP 96-540, LCP 85-384, and L 01-283
had shown significant effect on yield of sugarcgmewn on Commerce silt loam but no on
Sharkey clay. The used of N-Boost, a natural, ohiad-based N utilization enhancer, had
improved stalk N content and uptake<Q.05) but not cane and sugar yield of L 01-083ecan
variety. The effect of molasses fermentation bydpici on N requirement of sugarcane and stalk
N uptake was also evaluated for cane variety HO&B4®. Our results in remote sensing studies
showed that different vegetation indices can beduse characterize sugarcane biomass.
Categorizing variety according to canopy structsinewed benefit in terms of improving the
accuracy of the biomass prediction models.

Objectives

This research was designed to provide informationsoil fertility management in an
effort to help growers produce maximum economitdgi@nd increase profitability in sugarcane
production. This annual progress report is presktagrovide the latest available data on certain
practices and not as final recommendation for grewie use all of these practices. Current
fertilizer recommendations are based on severabydaesearch data.
Results

Effect of Nitrogen Rate and Application Time on Sugane Yield

Responses of varieties HOCP 96-540, L 99-226, afd-P83 to different N rates (0, 40,
80, and 120 Ibs N &% were evaluated at two sites: St. Gabriel and elede, LA. Across all
varieties, N significantly increased both cane andar yield. Nitrogen applied at the rate of 80
Ibs a¢" maximized sugar yield of cane varieties L 99-286 b 01-283 in St. Gabriel (Figure 1).
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A higher rate of 120 Ibs N dowas required by L 01-283 to maximize sugar yieldéanerette,
LA (Figure 2). For both sites, variety HOCP 96-54@Quired the lowest N application rate to
maximize sugar yield.

The effects of different N rates (0, 40, 80, a2® 1bs N at) and time of application
(April 15, April 29, May 13, and May 27) were tedten a cane variety L 01-283. Figures 3 and
4 showed the cane and sugar Yyield responses atdlifflevels of N applied at different times.
There were observable cane and sugar yield respdade application when applied on April
15, April 29 and May 13; where the optimal N ratasged between 40 to 80 Ibs N'a€or plots
treated on May 27, the check plot had higher camesaigar yield than plots which received 40
and 80 Ibs N at While the highest N rate (120 Ibs N'ahad highest yield for this application
time, the difference with check plot’s yield wadatevely minimal compared with earlier times
of application.

Response of Sugarcane to Different Sources and Rafeotassium

Table 1 summarizes the effect of different sourmmed rates of potassium on sugarcane
yield (HoCP 96-540), extractable K and S, and skaknd S uptake. There were no significant
differences in cane yield among treatment meansth®rmother hand, the application of 240 Ibs
K,O as MOP without S obtained the highest sugar yal6352 Ibs at This yield was not
significantly different from plots which receive@Q Ibs of KO either as SOP or as MOP (with
20 Ibs S ad). It is important to note that the applicationS®P also supplied S at rates of 24, 48
and 96 Ibs S for O rates as SOP of 60, 120, and 240 Ib5 aespectively. Soil test K across
treatments was at sufficient level. While K was legghannually, the soil test K levels after 3
years were only raised, on average by 42 ppm. There observable differences on soil test S;
plots which received 120 and 24G@& ac' as SOP had almost twice as much soil S when
compared with checks and plots which received 209ba&. This was also reflected on the
concentration of S in stalk. Based on contrastysmalthe application of SOP had significantly
raised available S in soil, and S uptake by sugcelowever, this benefit was not translated to
cane and sugar yield, especially for plots whiateieed 96 Ibs S &c

Response of Sugarcane to Calcium Silicate Slagidatmn

This study was established in 2009 on two differsail types (Sharkey clay and
Commerce silt loam) at the LSU AgCenter Sugar Reke8tation, St. Gabriel, LA to evaluate
the benefits of Si fertilization to sugarcane groam alluvial soils in south Louisiana. The Si
source was calcium silicate (Cag)@lag which is a by-product from high temperatelectric
arc furnace production of elemental phosphorus frock phosphate. Three rates of CaS(Q
2, and 4 tons &9, including a control, were superimposed to thBéerow x 40 ft-long plots
prior to planting in fall 2009. After incorporatiaf the slag material, three cane varieties (LCP
85-384, HOCP 96-540, and L 01-283) were plantee fféatments, four CaSi@ates and three
varieties, were arranged in a randomized complietekldlesign with four replications. Nitrogen
and potassium were applied as urea ammonium niftd, 32% N) and muriate of potash
(KCI, 52% K), respectively in spring of 2011. Atrlkest, cane tonnage, sucrose, theoretical
recoverable sugar (TRS), and sugar yield were éed. Soil samples, flag leaf and sub-
samples of shredded stalks were collected and zadhlior Si content. There were observable
differences among varieties on Si content in flagf land cane stalk (Table 2 and 3). Silicon
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content of flag leaf and stalk of cane variety Ho@3?540, on average, had 2.2% and 0.43%
respectively, whereas the other varieties had >2%% flag leaf and >0.50% Si in stalk. In
general, CaSi@application showed significant effect on sugarcgmeavn on Commerce silt
loam but not on Sharkey clay. In 2011, acetic aittactable Si of Commerce silt loam was
affected by CaSi@application and so as the cane tonnage and sieddr(§<0.10, Table 2).

Effect of Foliar Application of N-Boost on Sugarean

Table 4 shows all measured parameters at midsdésainN, chlorophyll content and
height) and harvest (yield, TRS, stalk N and uptasinfluenced by different rates of N and
source of foliar N applications. There were no Bigant differences obtained among measured
variables except leaf N content &t Zampling, and stalk N content and uptake (P<0.05).
Nitrogen rate of 80 Ibs dctended to maximize both cane and sugar yield, witithout N-
Boost application. The results of contrast analgiswed that plant height measured at first
sampling was significantly increased with foliapéagpation of N-Boost P<0.05, Table 5). With
P-values of <0.35, cane yield (0.3480), TRS (0.30&hy chlorophyll content {1sampling) of
sugarcane which received N-Boost foliar applicatwould be higher than without N-Boost
foliar application more than 65% of the tinfevalue of 0.1958 for sugar yield implies that N-
fertilized plots with N-Boost foliar application wittl yield about 400 Ibs &chigher than plots
without N-Boost more than 80% of the time. Simyafbr stalk N uptake (P-value = 0.2760),
plots which received foliar N-Boost would have 4 IN a¢' higher stalk N uptake than plots
without N-Boost for more than 70% of the time.

Effect of molasses fermentation-by product on scaya@ N requirement and stalk nutrient
uptake

The treatment structure and results of analysisasiance (ANOVA) are reported in
Table 6. Based on ANOVA, only N uptake showed digant response to treatment effect
(P<0.05) while cane yield tended to respond to tkattmentsR-value = 0.1169; Table 6). By
comparing treatment means using LS means PDIFBropti SAS, the check plots (without and
with MFP) were significantly lowerR<0.05) compared with plots which received 40 andb30
N ac’, respectively (Figure 5). Based on this resul, tiaquired N to maximize cane tonnage
was higher with MFP application than without MFREgation. A more evident effect of N rate
than N source on sugarcane stalk N uptake was \@abdiFigure 6). Cane stalk N uptake
between none treated and MFP treated plots wetist&tally similar. Contrast analysis showed
that the performance of cane was not enhanced20itml ac application of MFP (Table 6). To
add veracity to these observations, soil pH andliet3 extractable nutrients were quantified
from soils collected at harvest (Table 7). Simytarho differences were detected among
treatment means for all measured parameters. Tine sasults were obtained when contrast
analysis was done to specifically compare the impeEc MFP application on these soil
parameters.

Nutrient content of the shredded stalk was alserdehed (Table 8). Nitrogen, P, Ca and
Mg were significantly different among treatment med<0.05). The highest N content was
0.404 % from cane which received 60 Ibs UAN'and 40 gal MFP &c This is the same plot
which had the highest N uptake but lowest TRS (P31on’; Table 6). The low TRS value was
not compensated even with having the highest calé yalue to maximize sugar yield. These
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results imply the potential negative effect of esstee N on TRS and overall sugar yield.
Treatments tended to affect also the K, S, Cu amdclhtent of cane stalks. Based on the
contrast analysis, cane with MFP had higher Mg eainthan cane without MFP. Potassium, S,
Ca and Cu tended to be higher in cane applied MER than without MFP. Cane applied with
UAN + MFP had significantly higher P, S and Cu @nttbut lower Al content than cane applied
with UAN only (P<0.10). Potassium, Ca and Mg content tended toidpeeh (with P-values
<0.30) in cane applied with UAN + MFP than caneliggpwith UAN only.

The response of cane to N fertilization in 2011 tus study was very minimal. This
might be due to limited moisture during the pendtkre cane was actively growing. Moisture is
needed to activate N in fertilizer and perhapsesithe field did not receive sufficient amount of
moisture immediately after UAN and MFP applicatitme effect of N on cane was not evident.
While the concentration of some nutrients in cameaged positive responses to MFP application
(Table 6), the lack of significant effect on botilgar and cane yield limits us to associate these
benefits to MFP application. In most cases, if @aldtthat if moisture is limiting, any treatment
applied to crops is masked and therefore compBbcttte interpretation of crop response or any
measured biological parameters. The variation atetference of other growth environmental
factors such as moisture have been among the neaspnms why field validation study needs to
be conducted in multiple sites and year.

Using Normalized Difference Vegetation Index in €&wderizing Sugarcane Biomass

This study was initiated in 2010 to determineugarcane canopy reflectance can be used
to estimate sugarcane green biomass using remaserseén 2011, canopy reflectance readings
were collected from V x N trials established in &abriel and Jeanerette, LA. Different
wavelengths within the blue, green, red, red edgd,near infrared regions of the spectrum were
evaluated. Among these wavebands, red edge andinfeaned regions obtained the highest
association with biomass across varieties and sagqpimes with correlation coefficient)(
values ranging from 0.73 to 0.93. Several indicesewcomputed using these wavebands. The
results showed that simple ratio (SR), normalizBedince vegetation index (NDVI), and
perpendicular vegetation index (PVI) using the aedl red edge wavebands established high
associations with biomass across varieties threzksvafter N fertilization. The association of
biomass and these vegetation indices declinedext dampling times in variety with wider leaf
angle and shorter stature (droopy-leaf canopy &trec- L99-226). This observation was not
evident for variety with narrow leaf angle and ealstature (erect-leaf canopy structure — HoCP
96-540). Categorizing variety according to canopsucture showed benefit in terms of
improving the accuracy of the biomass predictivelei@Figure 7).
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Figure 1. Sugar yield response of cane varieti89-226, L 01-283, and HoCP 96-540 to different N
application rates established at the LSU AgCentgraEResearch Station in St. Gabriel, LA, 2011.
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Figure 2. Sugar yield response of cane varieti®9-226, L 01-283, and HoCP 96-540 to different N
application rates established at the LSU AgCentaw Mberia Research Station in Jeanerette, LA, 2011.
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Figure 3. Effect of different N rates and time pphcation on cane yield of'Istubble crop of cane
variety L 01-283, St. Gabriel, 2011.
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Figure 4. Effect of different N rates and time pplcation on sugar yield of'stubble crop of cane
variety L 01-283, St. Gabriel, 2011.
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Figure 5. Cane tonnage d¥'atubble HOCP 96-540 in response to different Rsratith or
without the application of molasses fermentatiorpbyduct.
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Figure 6. Nitrogen uptake (cane stalk) in respdos#éfferent N rates with our without the
application of molasses fermentation by-produdtaine variety HoCP 96-540.
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Figure 7. Relationship of normalized differenceetagjon index (NDVI) readings to biomass of caneetees with different leaf-canopy structure
( Droopy-leaf canopy — L 99-226; Intermediate —1-2ZB3; and erect-leaf canopy — HOCP 96-540) .
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Table 1. Effect of different sources and ratepaifsh on yield, quality parameters, and K andotake of sugarcane variety HoCP
96-540, and Mehlich-3 extractable K and S of safter harvest in 2011, St. Gabriel, LA.

K Source K Rate Sulfur Soil K Soil S TRS Sucrose Kinstalk Sinstalk Kremoval S Removal Cane Sugar
Ibs K20/ac | lbs S/ac ppm ppm lbs/ton % % % Ibs/ac Ibs/ac ton/ac  lbs/ac
Check 1 0 0 243 ¢ 15.2b 244 17.1 5.09b 1.01b 2319 464 228 5223 b
Check 2 0 20 245 ¢ 17.1b 243 17.0 571b 1.14b 2837 562 248 5527 b
SOP 60 (24) 230c 16.5b 245 17.2 6.10 a 1.23a 2684 541 220 5395 b
SOP 120 (48) 282 b 33.6a 243 17.0 6.09 a 149 a 2808 685 244 5943 ab
SOP 240 (96) 329a 28.7 ab 237 16.1 6.84 a 1.54a 3041 678 23.2 5219 b
MOP 60 0 255b 16.0b 230 16.2 6.83 a 1.06 b 3076 477 22.6 5205 b
MOP 120 0 275b 16.2b 237 16.4 7.10 a 1.11b 3187 500 22.3 5311 b
MOP 240 0 276 b 14.3b 243 17.0 6.01a 1.00 b 3121 523 26.1 6352 a
MOP 60 20 293 b 18.3b 230 16.2 7.01 a 1.29b 3390 634 24.2  5395ab
MOP 120 20 282b 179b 243 17.1 6.07 a 1.14b 2828 538 245 6073 ab
MOP 240 20 312a 18.6 b 241 17.0 6.36 a 1.11b 2889 503 22.7 5489 b
Analysis of Variance P-values
Treatment 0.0989 0.2816 0.6473 0.5081 0.023 0.0007 0.2109 0.1002 0.207 0.0527
Constrast Analysis 0.5294 0.0241 0.2189 0.5253 0.3427 <0.0001 0.1623 0.0085 0.6112 0.6373
SOP vs MOP
Notes:

Application of 60, 120 and 240 lbs® as SOP also supplied the plots with 24, 48 anth9&/acre, respectively.

Treatment effect and contrast analysis was sigmticf P-value<0.10.

For Soil K, Soil S, K in stalk, S in stalk and Sugmeans within column followed by different Iettandicate significant differences
at P<0.10
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Table 2. Effect of calcium silicate slag application sugarcane grown on a Commerce silt loamSbilGabriel, 2011.

Variety CaSio3 TRS Sucrose Cane Sugar Flag Leaf Si  Stalk Si  Si Stalk Uptake, Soil Sit
ton/acre Ibs/acre % ton/acre Ibs/acre % % Ibs/acre mg/kg
L01-283 0 261 18.¢ 35.t 924¢ 2.3¢ 0.40¢ 287 99
1 262 18.t 37.L 9771 2.7¢ 0.42¢ 32% 90
2 262 15.¢ 37.¢ 997¢ 2.64 0.45¢ 34¢€ 89
4 254 18.C 36.7 9311 2.6¢ 0.44¢ 32¢ 10€
mean 260 184 36.9 9577 2.60 0.434 321 96
LCP85-384 |0 244 17.2 27.¢ 6771 2.4¢ 0.42( 234 95
1 24¢ 17.€ 27.¢ 691¢ 2.31 0.43( 24C 97
2 262 18.t 34.C 888t 2.2¢ 0.40( 27C 104
4 24¢ 17t 31.¢ 787z 2.41 0.45(C 28¢ 17¢
mean 250 17.7 304 7613 2.36 0.425 258 119
HoCP96-540 | 0 254 18.C 36.¢ 925¢ 2.0¢ 0.41¢ 31t 93
1 257 18.1 36.€ 949¢ 1.72 0.37¢ 28C 11C
2 25¢ 18.2 38.C 980¢ 2.12 0.36¢ 27¢ 84
4 25¢ 17.t 38.¢ 984¢ 1.8(C 0.38¢ 29¢ 104
mean 256 17.9 37.7 9625 1.93 0.386 293 98
Analysis of Variance P-values)
CaSiOs3 rate (R) 0.073¢ 0.058: 0.083¢ 0.014¢ 0.885: 0.540: 0.333¢ 0.093¢
Variety (V) 0.018: 0.007¢ <0.001 <0.001 <0.001 0.0017 0.000¢ 0.221(
|R xV 0.623¢  0.495¢ 0.588: 0.249¢ 0.045¢ 0.155¢ 0.316: 0.330¢

T - Acetic acid extractable silicon
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Table 3. Effect of calcium silicate slag applicatimn sugarcane grown on a Sharkey clay soil, Siri€la2011.

Variety CaSio3 TRS Sucrose Cane Sugar Flag Leaf Si  Stalk Si  Si Stalk Uptake, Soil Sit
ton/acre Ibs/acre % ton/acre Ibs/acre % % Ibs/acre mg/kg
L01-283 0 25¢ 18.2( 12.1 312¢ 2.7¢ 0.63¢ 15z 14~
1 25E 18.0¢ 14.: 333¢ 2.6¢ 0.59¢ 177 154
2 25¢ 18.1¢ 13.2 344: 2.8¢ 0.62¢ 16¢ 17z
4 257 18.1: 14.¢ 380( 2.6¢ 0.652 19z 194
mean 257 18.13 13.6 3426 2.73 0.628 172 167
LCP85-384 |0 25€ 18.01 13.1 335¢ 2.32 0.62¢ 162 165
1 25% 17.9i 13.2 337¢ 2.5¢ 0.64( 17C 152
2 25E 18.01 14.¢ 378z 2.3¢ 0.66¢4 197 162
4 262 18.5¢ 13.2 3461 2.4z 0.671 17¢ 18C
mean 257 18.15 13.6 3495 2.42 0.650 176 164
HoCP96-540 | 0 251 1737 15.% 391¢ 2.0z 0.55¢ 17z 167
1 251 17.7¢ 16.¢ 4212 1.8(C 0.53¢ 17¢ 15¢€
2 25¢ 18.2¢ 18.1 467( 1.9C 0.49¢ 18C 18:
4 25¢€ 18.11 20.t 526¢ 1.9¢ 0.57¢ 237 19z
mean 254 17.96 17.8 4517 1.92 0.543 192 175
Analysis of Variance P-values) |
CaSiO3 rate (R) 0.1647 0.157: 0.110¢ 0.0571 0.165¢ 0.959: 0.0197 0.167¢
Variety (V) 0.361: 0.332¢ <0.001 <0.001 <0.001 <0.001 0.1671 0.298¢
|R xV 0.651(  0.468" 0.528¢ 0.631: 0.485: 0.243: 0.240" 0.764¢

T - Acetic acid extractable silicon
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Table 4. Analysis of variance for all parameterasueed to determine the effect of foliar applicatid N-Boost on sugarcane.
Leaf N Content, %

Trt N Rate,
No. Ibs/A
1 0

2 0

3 40

4 40

5 80Q

6 80

7 80

8 80

9 12C
10 12C
11  16C
12 16C
Notes:

Foliar Application
06/09/11 07/11/11
0 0 25¢
N-Boos N-Boos 25t
0 0 25€
N-Boos N-Boos 26(C
0 0 25C
N-Boos N-Boos 251
UAN UAN 244
Both Both 24¢
0 0 25t
N-Boos N-Boos 252
0 0 251
N-Boos N-Boos 25E
Pr>F ns

TRS,
[bs/t

Cane
Yield,
t/A

34
34
34
34
38
39
33
35
36
37
35
38
ns

Sugar
Yield,
Ibs/A

8851
861:
840¢
892¢
941/
978(
819¢
865¢
924:
926(
8802
968:¢
ns

TRS - theoretical recoverable sugar, Ibs per tocasfe tonnage
1*—one month after 1st foliar application
2" _ one month after 2nd foliar application

Both — Both N-Boost and UAN were applied

N-Boost — 5 pint/A
UAN - foliar application at rate of 10 Ibs N/A asea ammonium nitrate (UAN)
Pr>F, ns — not significant; *, ** and *** - signifcant at 0.05, 0.01 and 0.001.

Plant Height, cm

1st

164
164
161
16&
161
16¢€
171
172
154
161
154
16¢

ns

162

2nd

25¢€
258
252
251
25¢
25¢
25¢
252
251
254
254
264

ns

Chlorophyll
Reading

1st 2nd
43.¢ 46.1
43¢ 47.C
44z 47
451 47.1
454  48.1
46.2 47.
455 47
45.¢  48.C
45.€ 47.¢
46.z  48.C
44z  48.t
451 47.t

ns ns

1st
1.5t
1.5¢
1.6z
1.7C
1.72
1.5¢
1.71
1.7¢
1.6¢
1.67
1.64
1.7C
ns

2nd
1.6€
1.72
1.7¢
1.7¢
1.8¢
1.92
1.84
1.7¢
1.81
1.8¢
1.8¢
1.71

*

Stalk N
Content,
%
0.26¢
0.29¢
0.34¢
0.36:
0.39¢
0.41¢
0.39¢
0.38¢
0.39¢
0.44¢
0.367
0.36¢

*k*k

Stalk N
Uptake,
Ibs/A
25
25
27
32
36
42
31
31
37
41
33
35

*%*



Table 5. Contrast analysis of N-fertilized can@, @0, 120 and 160 Ibs N/A) with and without foliar
application of N-Boost.

Variables With Foliar N-Boost ~ Without Foliar N-Boost ~ P-Value
Cane, t// 37 36 0.348(
Sugar, Ibs/i 941z 8961 0.195¢
TRS, Ibs/ 25E 252 0.308:
% N leaf, > sampling 1.66¢ 1.66° 0.978¢
% N leaf, " sampling 1.81¢ 1.83¢ 0.587¢
Plant height, cm ¢ sampling 16€ 157 0.020(
Plant height, cm (*° sampling 257 25¢ 0.455!
Chlorophyllcontent, (* sampling 457 44.¢ 0.300:
Chlorophyll content, ("* sampling 47.¢ 48.C 0.364:
% N Stalk 0.39¢ 0.37¢ 0.156(
Stalk N Uptake, lbs/ 37 33 0.276(

TRS — Theoretical recoverable sugar

Table 6.  Analysis of variance and contrast analgéiyield and quality parameters &f 2
stubble HOCP96-540 applied with different N raiegig urea-ammonium nitrate
(UAN) and molasses fermentation by-product (MFP3$aurces, LSU AgCenter
Sugar Research Station in St. Gabriel, 2011.

Trt. N Rate MFP Rate Cane Yield TRS Sucrose Sugar yield N Uptake
No. Ibs/acre gal/acre ton/acre Ibs/ton % Ibs/acre Ibs/acre
1 0 0 26.7 247 17.3 6596 117
2 40 0 31.0 247 174 7624 220
3 80 0 28.0 238 16.9 6709 206
4 120 0 27.6 245 17.3 6758 200
5 0 20 26.1 242 17.2 6337 122
6 40 20 27.5 242 17.1 6671 218
7 80 20 30.2 241 17.0 7270 217
8 120 20 284 239 17.0 6802 211
9 30 20 26.4 250 17.6 6592 148
10 60 40 31.0 231 16.6 7164 251
11 90 60 30.8 240 17.1 7409 197

P-value 0.1169 0.4898 0.6505 0.4634 <0.001
CONTRAST ANALYSIS
Cane without MFP 28.3 244 17.2 6922 18€
Cane with MFP 28.1 241 17.1 6770 19z
P-value 0.7893 0.4179 0.4494 0.5966 0.4567
Cane fertilized w/ UAN 28.9 243 17.2 7031 20¢
Cane fertilized w/ UAN + MFP 29.4 240 17.1 7055 19¢
P-value 0.6539 0.5286 0.6204 0.9419 3592
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Table 7. Analysis of variance and contrast analgésoil pH and Mehlich-3 extractable
nutrients of soil samples collected at harvesnffots applied with different rates of
N and molasses fermentation by-products, St. @a2011.

Trt. N Rate MFP Soill Mehlich-3 Extractable Nutrients, ppm
No. Ibs/acre Rate pH P K Ca Mg S Zn Cu
gal/acre
1 0 0 6.60 25 132 1705 427 8.19 2.12 2.55
2 40 0 5.98 28 126 1633 383 8.95 2.04 2.46
3 80 0 6.13 28 119 1509 363 7.20 1.95 2.30
4 120 0 6.41 27 125 1673 407 7.82 2.13 2.59
5 0 20 6.56 29 126 1625 384 8.07 2.11 2.56
6 40 20 6.30 26 109 1431 342 8.29 1.91 2.15
7 80 20 6.19 29 118 1552 360 8.97 2.07 2.35
8 120 20 6.06 30 129 1601 378 9.06 2.05 2.45
9 30 20 6.06 25 120 1558 369 8.76 2.09 2.40
10 60 40 6.06 26 123 1544 361 8.42 1.92 2.30
11 90 60 6.01 24 112 1420 339 8.30 1.82 2.10
P-value 0.5831 0.9363 0.9524 0.9199 0.8080 0.8761 0.9602 0.9025
CONTRAST
ANALYSIS
Cane without MFP 6.3 27 126 1630 395 8.04 2.06 2.48
Cane with MFP 6.3 28 120 1552 366 8.60 2.04 2.38
P-value 0.9912 0.5804 0.5256 0.4347 0.2323 0.3251 0.8473 0.5577
Cane fertilized w/ UAN 6.2 28 124 1605 385 7.99 2.04 2.45
Cane fertilized w/ UAN +
MFP 6.0 25 118 1507 357 8.49 1.94 2.27
P-value 0.5211 0.2671 0.5869 0.3951 0.3202 0.4414 0.5023 0.3548
Note:

Cane without MFP — treatments 1 to 4

Cane with MFP — treatments 5to 8

Cane fertilized w/ UAN — treatments 2 to 4

Cane fertilized w/UAN + MFP — treatments 9 to 11
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Table 8 Analysis of variance and contrast analysis of staitiient content of? stubble HoOCP96-540 applied with different rates of

nitrogen using urea-ammonium nitrate (UAN) andaseks fermentation by-product (MFP) as sources, A@Ckenter Sugar
Research Station in St. Gabriel, 2011.

Trt. No. N Rate MFP Rate Stalk Nutrient Content
Ibs/acre gal/acre N P K S Ca Mg Fe Zn Cu Mn Al
% -- ppm
1 0 0 0.219 0.085 0.482 0.082 0.059 0.071 37 11.882.49 5.54 55 19
2 40 0 0.356 0.062 0.355 0.078 0.068 0.086 35 9.652.49 7.37 20 20
3 80 0 0.368 0.053 0.345 0.065 0.058 0.079 43 8.27 2.09 7.07 20 26
4 120 0 0.362 0.069 0.401 0.077 0.070 0.088 45 9.80 2.62 7.32 21 24
5 0 20 0.233 0.086 0.470 0.083 0.061 0.076 34 11.902.79 6.17 38 19
6 40 20 0.396 0.066 0.386 0.080 0.068 0.091 32 9.27 2.39 6.36 44 18
7 80 20 0.360 0.069 0.451 0.090 0.071 0.097 50 9.66 2.48 6.67 22 20
8 120 20 0.370 0.062 0.399 0.075 0.068 0.089 39 0410. 2.51 6.37 29 21
9 30 20 0.281 0.076 0.452 0.086 0.063 0.082 34 9.822.50 5.62 35 19
10 60 40 0.404 0.067 0.397 0.076 0.077 0.095 37 10.24 2.73 7.82 29 18
11 90 60 0.319 0.072 0.400 0.089 0.067 0.093 36 3810. 2.62 7.09 30 21
P-value <0.001 0.0014 0.2659 0.2755 0.0374  0.0043 0.5554 0.3312 0.1816 0.2538 0.5810 0.5727
CONTRAST ANALYSIS
Cane without MFP 0.326 0.067 0.396 0.075 0.064 .08 40 9.90 2.42 6.82 29 22
Cane with MFP 0.340 0.071 0.426 0.082 0.067 0.088 9 310.22 2.54 6.39 33 20
P-value 03445 0.3688 0.2835 0.1550 0.2040 0.0304 0.7764 0.6430 0.2675 0.3394 0.6223 0.2104
Cane fertilized w/ UAN 0.362 0.061 0.367 0.073 6&0 0.084 41 9.24 2.40 7.25 21 23
Cane fertilized w/ UAN + MFP 0.335 0.072 0.416 @08 0.069 0.090 36 10.14 2.61 6.84 31 19
P-value 0.1077 0.0161 0.1376  0.0522 0.2295 0.1310 0.2591 0.2566 0.0910 0.4354 0.2774  0.0905

Note:

Cane without MFP — treatments 1 to 4

Cane with MFP — treatments 5to 8

Cane fertilized w/ UAN — treatments 2 to 4

Cane fertilized w/UAN + MFP — treatments 9 to 11
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EVALUATION OF THE USE OF GREEN MANURE SOYBEANS GROW N IN
ROTATION WITH SUGARCANE IN A SUB-TROPICAL ENVIRONME NT

H. P. “Sonny” Viatot and Brenda Tuban

Iberia Research Statibn
School of Plant, Environmental, and Soil Sciénce

SUMMARY:

SoybeansGlycine maxL.) Merr] is the most commonly grown crop durirngtfallow
period of sugarcané&g@ccharunsp.) production cycles in Louisiana. The majousg is for
harvest as a grain crop but it also has been usadyeeen manure crop for almost a century.
The objective of a series of three experimentstovaketermine the influence of soybean green
manure grown during the fallow period on the swagat cane yield of plant-cane. A secondary
objective was to associate the levels of soil tat(alO;-N) and ammonium (NE-N) at
fertilization time in the spring with plant caneelds following both a conventional fallow period
and the incorporation of soybean manure grown iniately prior to planting the next cycle of
sugarcane production. Treatments compared at enpetal sites 1 and 2 included plant-cane
grown both with and without N fertilizer after ara@ntional fallow period and plant-cane grown
both with and without N fertilizer after the incamation of soybean green manure. At
experimental site 3 the effects of fallowing angits=an green manuring were evaluated using
only N-fertilized plant-cane. Neither plant-canelds (cane and sugar) nor recoverable sugar
levels (TRS) were significantly affected by the gidd of soybean biomass to the soil in the fall.
Also, the additive effect of the combination ofangoration of green manure and additional
fertilizer N did not result in higher plant-canel or TRS compared to the unfertilized plant-
cane after fallow. While there were site differeméer soil NH,-N and NQ-N concentrations,
differences between treatments within sites farisorganic N levels were not significant
except for NQ-N at site 3. It seems justified to conclude tlmat N was not a limiting factor
for plant-cane growth and development, as thereansdight tendency for the unfertilized plant-
cane following a conventional fallow period, expgetto be the least N-rich environment, to
yield the highest (see chart below). Failureurfescane to respond to applied N indicates the
capability of the fallow period to make N readilyaglable in quantities sufficient for plant-cane
growth.

Research supported in part by a grant from the AaerSugar Cane League
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Chart showing unfertilized plant-cane following fallow
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VARIETAL RESPONSE TO NITROGEN APPLICATION RATES
H.P. “Sonny” Viatot and Brenda Tubafia
Iberia Research Statibn
School of Plant, Environmental and Soil ScieAices
LSU AgCenter

SUMMARY:

In a continuing effort to evaluate the responssugfarcane cultivars to applied nitrogen (N)
fertilizer, three cultivars, L01-283, L99-226 andE&P96-540, were utilized in a N rate study on
first stubble on a Baldwin silty clay loam in 20There were no significant differences among
varieties or application rates. The CV for thistt@as 24%, which is considered high for such
an application rate study and may indicate thaticawmeeds to be exercised when interpreting
the results. Sugarcane is often insensitive tdifer N inputs, but this insensitivity is normll
found in plant-cane and not stubble crops.

Table 1. Effects of nitrogen application rate aga per acre yield of first-stubble L01-283
L99-226 and HOCP96-540
Application Rate in Ib/acre
Cultivar 0 40 80 120 Cultivar
Mean
Ib/acre
L01-283 10185 9467 8770 10944 098472
L99-226 9466 10355 9919 11847 10397
HoCP96-540 9927 10369 9523 10470 10072
Rate Mean 9859 10064 9404 11087

"Means in rows and columns are not significantljedént (P=0.05).

Research partially supported by a grant from theeAran Sugar Cane League
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In 2010, the LSU AgCenter was approached to tesettect of Nano-Gro™ on

EVALUATION OF NANO-GRO™ ON SUGARCANE YIELD

Kenneth Gravois and Michael Pontif

LSU AgCenter, Sugar Research Station

sugarcane growth and development. Nano-Gro™, abpathic pre-planting and growth
enhancing treatment for plants, was provided byctimpany RSI.

A yield trial was planted on September 21, 20tha Sugar Research Station in St.
Gabiriel, Louisiana. Seed-cane of HOCP 96-540 sad tor the trial. For planting, 22-stalk
bundles of sugarcane were hand cut for plot (erpartal unit), and the experimental design
was a randomized complete block (four replication&eatments included soak times (0, 30
seconds, 60 seconds, and 120 seconds) in a paygreampound provided by the company.

The test was planted immediately after planting.

Standard cultural practices were followed durimg 2011 growing season. Plant
population counts were made in the fall of 2010 eady spring of 2011. Millable stalk counts
were done on August 3, 2011, and the field triad Warvested on December 10, 2011 for the
plant-cane crop. Plots were combine-harvestediaaighed to determine cane yield (tons/acre).

A 10-stalk sample was hand-cut out of each ploafdiR analysis in the laboratory to
determine sucrose content (Ibs sugar per ton a&)camd fiber content (%6).

Data were analyzed with SAS (v9.2) software. Reafibn was considered a random
effect; variety was considered a fixed effect. dtesgjuare means were estimated and tested for

statistical significance (P=0.05) with the PDIFRiop of PROC MIXED.

Populatiol | Height | Diamete | Height Suga Cange Sucros Fibel
Treatment| Aug3 Aug3 | DeclO | DeclO | per Acre| Yield Content Content

Stalks/acre inches| inches| inches Ibs/acte tons/gdies/ton of cand %
30-sec 41,064 85.0 1.12 107 11551 43.2 266 12
60-sec 37,737 85.8 1.06 110 10277 40.5 254 11
120-sec 35,771 82.7 1.10 105 10470 41.0 256 11
Control 43,333 83.8 1.04 101 11677 44.4 263 12
Prob > F 0.163 0.603 0.396 0.207 0.711 0.86P 0.090 0.1
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