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Summary

Several soil fertility trials were conducted in120to evaluate the performance of recent
cane varieties as affected by different sourcesrated of nitrogen (N), phosphorus (P), and
potassium (K). Nitrogen applied at a rate of 80Nbac® significantly increased cane and sugar
yield of 3¢ stubble cane varieties HOCP96-540, L99-226 andd5c384. Different N rates and
time of application did not affect yield of caneety L01-283. The contrast analysis conducted
on K source and rate effects suggests that apiplicedte of 60 Ibs KD/ac is expected to have
higher cane and sugar yields than the check plgb@ac) at about 80% of the time. The
absence of sugarcane response to N and P didaildate the testing of diammonium phosphate
(DAP) by-product as source of N and P compared thighcommonly applied N(urea
ammonium nitrate, UAN) and P (triple superphosph&8P) sources. The initial analyses
however suggest that applications of DAP by-produ&N and TSP showed no significant
differences in nutrient removal rate of sugarcametine Mehlich-3 extractable and total
concentrations of selected nutrients/elementsersdil.

Objectives

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

Effect of Nitrogen Rate and Application Time on Sugane Yield

An experiment was conducted to determine the effespring-applied N fertilizer on the
yield and yield components of'3tubble-cane of three cane varieties planted @aramerce
silt loam (Table 1). The responses of varieties 8884, HoCP96-540 and L99-226 with
different N rates (0, 40, 80, and 120 Ibs N/ac)enmraluated. Sugarcane variety HoCP96-540
obtained the highest cane (35 tons/ac) and sugdd(Ibs/ac) yield among the varieties tested.
Across all varieties, N significantly increasedtboaine and sugar yield. Nitrogen applied at the
rate of 80 Ibs/ac maximized both cane and sug#d.ylde higher sugarcane yield obtained by
HoCP96-540 and plots which received 80 Ibs N/addcba attributed to higher production of
stalks/ac.
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The effects of different N rates (0, 40, 80, a@@ Ibs N/ac) and time of application
(April 15, April 29, May 13 and May 27) were testew a plant cane variety L01-293 (Table 2).
Both cane and sugar yields were not affected bgtdland time of applicatio?€0.05). Cane
and sugar yields were numerically the highest wievas applied on April 15. The interaction
effect of N rate and time of application on meaduyparameters was also not significant.

Response of Sugarcane to Different Sources and Rafeotassium

This study was established on a silty clay sait thas tested low to medium for K and
high for sulfur (S). The effects of two sourceslfige of potash - SOP and muriate of potash -
MOP) and four rates of potash (0, 60, 120 and B40}O/ac) on yield and quality of sugarcane
variety HoOCP96-540 were tested (Table 3). On awernagtash application increased cane yield
by 3 tons/ac however these increases were nofisgmii. A contrast analysis was conducted
between 0 and 60 Ibs,R/ac for the two sources of potash. Results shdtetcht a traditiondP
value of 0.05, the cane and sugar yields of therttes were the same. However, Ehealues
obtain also suggest that 60 Ibg{ac as SOP would yield higher than 0 Ib©Kac and 60 Ibs
K,O/ac as MOP about 80% of the time.

There was a slight decline in Mehlich-3 extraatalilwhen compared with the 2009
values especially the check plots. Soil test Sesaluere 50% lower than the 2009 data. The
average soil test S value of plots which receiv@th2 S/ac was 20 ppm. A slight increasing soil
test S trend can be observed with increasing S@kcapon. These differences in soil test S did
not affect cane and sugar yields.

Yield and Nutrient Uptake of Sugarcane at DifferBates and Sources of Nitrogen and
Phosphorus

Two experiments were established to evaluate thefidiammonium phosphate (DAP) by-
product as source of P and N for sugarcane pramtuctihe first experiment was established in
2009 on a field with a soil testing medium for PeTsoil was generally light in texture. Cane
variety L01-283 was planted in late summer of 200 pril 2010, treatments were applied to
each plot. Treatments included two sources of NNUAurea ammonium nitrate, 32% N; DAP
by-product) applied at rates of 40, 80 and 12(Nkzx. To isolate the effect of P in case
sugarcane would be responsive to P applicatioatnrents consisting of 40, 80, and 120 Ibs
N/ac as UAN with a minimum application rate of teiguperphosphate (TSP) at 100 Ib®4Pac
were included. Two N checks were included as veele without TSP and one with 100 Ibs
P,Os/ac as TSP. The second experiment was establishadield planted with*istubble cane
variety HoCP96-540, the most prevalent varietyhim $tate. The soil has a light texture and with
low-medium soil test P level. The treatments ideldi two sources of P (TSP and DAP by-
product) applied at 50 and 100 IbgRac. A check plot was included in the treatmenicitrre
which was laid-out on a complete randomized degiigfm three replications. At harvest, ten
stalks were taken from the middle row for yield lifyadetermination. Grab samples were taken
from the shredded stalk for multi-elemental analysi Nitric-Hydrogen Peroxide digestion
procedure followed by ICP analysis. Soil samplesevedso collected post-harvest and analyzed
for Mehlich-3 extractable and total concentratidis@ected nutrients/elements in the soil.
There were no significant differences in cane argasyield among different rates and sources
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of N and P (Tables 4 and 5). Without any respaos¢ and P, the effectiveness of the two
sources of N and P could not be evaluated. Howehanges on the extractable nutrients and
total concentrations of selected elements/nutrientise soil were determined (Tables 6 and 8).
Mehlich-3 extractable P was high&<0.05) in plots which received P fertilizer. Ottiean P,

DAP by-product application did not result in angr@ases on the amount of extractable nutrients
nor the total concentrations of different elementthe soil. In general, the amounts of
nutrients/elements removed by sugarcane were naatigrhigher with TSP as P source.
However, these differences were not statisticatipiicant (Table 9).

Our initial findings showed that there were no evitichanges on the concentrations of different
elements/nutrients both in the soil and harvestgdusane stalk. It is important to note that
repeated applications of any source of fertilizaymesult in cumulative effect on the
concentration of nutrients/elements in the soikeggly those sources containing traces of
elements that are not essential for plant growthhiks light, it is important to design a field

study that will enable us to monitor and documemhglative effect of annual application of

DAP by-product on nutrients and heavy metals cotnagans in the soil and sugarcane stalks.
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Table 1. Effect of nitrogen on third stubble ofalrcane varieties planted on a Commerce silt

loam at the Sugar Research Station, St. Gahwel2010.

Treatment Population TRS Purity Cane Sugar
1000/ac L bg/ton % Yield Yield
ton/ac Ib/ac
Variety
L99-226 30.4 228 82 33.1 7556
LCP85-384 36.9 217 81 33.2 7217
HoCP96-540 39.0 222 82 35.4 7844
P value P<0.001 P<0.001 ns P<0.05 ns
Nitrogen Rate, Ib/ac
0 32.0 222 82 28.4 6298
40 354 228 82 34.1 7795
80 36.9 220 82 36.4 8065
120 37.1 222 81 36.9 8068
P value P<0.05 P<0.05 ns P<0.001 P<0.01

Table 2. Effect of different nitrogen rates anddiof application on cane and sugar yield of

variety L01-283 (plant cane).

Rate, CaneYidd, tong/ac Sugar Yied, Ibsac

IN_/I?';; April 15  April 29 May 13 May 27 April 15 April 29 May 13 May 27
0 42 43 36 40 11134 11255 9709 10462
40 45 41 42 39 11658 10368 10714 10247
80 43 39 39 40 10955 9797 10142 10387
120 41 37 40 40 10397 9402 9963 10364
Average 42 40 39 40 11036 10205 10110 10365

Note: Both N rates and application time had noctffe cane and sugar yields.
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Table 3. Yield and yield components of sugarcamesaHoCP96-540 (Lstubble) as affected
by source and rate of potassium. Mehlich-3 exditzle potassium of soil samples
collected after harvest is also reported.

Source Potash Rate Soil K Population TRS  Purity Cane Sugar
IbsK,O/ac 1000/ac  Lbs/ton % Yield Yield
Ton/ac Ib/ac
- 0 (Check 1) 213 29.8 252 87 35 8882
- 0 (Check 9 193 32.3 256 87 34 8681
SOP 60 231 36.7 263 88 40 10586
SOP 120 217 28.8 263 88 37 9761
SOP 240 237 28.7 262 88 38 9945
MOP 60 203 29.5 263 88 36 9338
MOP 120 223 30.5 261 88 37 9753
MOP 240 194 36.3 261 87 40 10392
MOPTt 60 214 31.6 267 89 37 9969
MOPTt 120 205 34.8 267 88 39 10488
MOPT 240 223 37.3 249 87 39 9701

T applied with 20 Ibs S &c
SOP: Sulfate of Potash, 0-0-50
MOP: Muriate of Potash , 0-0-60
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Table 4. Effect of source and rate of nitrogen mhdyand quality parameters of sugarcane variety-283 (plant cane).

Source™® Rate'™® Sucrose Brix TRS CaneYield  Sugar
Ibs N/ac % % Ibg/ton ton/ac Yield
Ibs/ac
Check 0 17.8 20.1 258 45.5 11710
Check w/ TSP 0 17.7 20.2 254 42.5 10780
UAN 40 16.5 19.3 234 46.6 10856
80 18.1 20.4 260 40.9 10648
120 17.5 20.0 252 46.2 11635
UAN w/ TSP 40 17.7 20.1 255 47.7 12140
80 16.7 19.5 236 46.7 11178
120 17.4 19.8 251 44.0 12201
DAP by- 40 16.9 19.5 242 45.6 11017
product
80 17.3 19.8 247 45.2 11162
120 17.4 19.9 249 46.6 11546

TSP — triple super phosphate
UAN — urea ammonium nitrate
NS — not significant at 95% level of confidence
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Table 5. Effect of source and rate of phosphorugield and quality parameters of sugarcane vatet@P 96-540 (1 stubble).

Source™® Rate'™® Sucrose Brix TRS CaneYiedld  Sugar

Ibs % % Ibg/ton ton/ac Yield

P,Os/ac Ibs/ac
TSP 0 18.0 20 262 34 8878
50 17.8 20 258 32 8361
100 18.0 20 261 31 8258
DAP by-product 0 18.0 20 262 34 8878
50 17.6 20 254 32 8261
100 18.3 20 266 29 7669

TSP — triple super phosphate
UAN — urea ammonium nitrate

NS — not significant at 95% level of confidence

Table 6. Total concentration of selected elemientise soil applied with different sources and m@taitrogen.

NS NS
Source Rate

Total Concentration

lbsN/ac| P,% | Ca, % [Mg,%| S % | Fe,% |zn, ppm|Cu, ppm| B, ppm [Mn, ppm| Ni, ppm| Pb, ppm| As, ppm|Ba, ppm|Be, ppm| Cr, ppm

Check 0 0.063 0.466
Check w/ TSP 0 0.069 0.447
UAN 40 0.062 0.447

80 0.061 0.447
120 0.061 0.438

UAN w/ TSP 40 0.071 0.447
80 0.070 0.477

120 0.072  0.465

DAP by-product 40 0.079 0.482

80 0.078 0.455
120 0.065 0.453

0.602
0.599

0.579
0.608
0.609

0.603
0.605
0.596

0.590
0.604
0.578

0.030
0.042

0.023
0.024
0.047

0.025
0.030
0.020

0.039
0.037
0.023

2.1¢&
2.15

2.17
2.05
2.29

2.07
2.1¢
2.04

2.1%
2.25
2.06

71.2
70.9

67.6
69.7
73.1

70.0
71.0
68.9

70.6
72.8
69.3

19.8
20.0

18.7
19.5
20.7

20.0
19.8
19.1

19.6
20.2
19.4

45
44

43
45
45

44
45
44

44
45
42

571
5&1

542
5&2
568

548
5E8
549

572
562
586

21.08 33.1
21.38 42.6
20.25 32.0
21.38 32.8
21.55 34.9
20.86 32.7
21.61 32.4
21.11 30.5
21.09 33.4
21.50 34.2
20.85 32.3

3.50091 1
3.72626 1

3.7989 6
3.1891 7
3.77077 2

3.60 93 6
3.42 78
3.06 68 5

3.28504 1
4.01448 1
34351 6

0.493
0.460

0.408
0.446
0.496

0.450
0.515
0.414

0.452
0.526
0.472

17.8
18.1

16.5
17.1
18.0

17.2
18.6
16.4

18.1
18.8
15.4

138




Table 6. Total concentration of selected elemintise soil applied with different sources and mt@itrogen.

source™® Rate'® Total Concentration

Ibs N/ac| P, % | Ca, % |Mg,%| S, % | Fe, % |Zn, ppm|Cu, ppm| B, ppm |M n, ppm| Ni,ppm| Pb, ppm|As, ppm|Ba, ppm|Be, ppm|Cr,ppm

Check 0 0.063 0.466 0.602 0.030 2.1& 71.2 19.8 45 571 21.08 33.1 3.50091 1 0.493 17.8
Check w/ TSP 0 0.069 0.447 0.599 0.042 2.1% 70.9 20.0 44 5&1 21.38 42.6 3.72626 1 0.460 18.1
UAN 40 0.062 0.447 0.579 0.023 2.17 67.6 18.7 43 542 20.25 32.0 3.7989 6 0.408 16.5
80 0.061 0.447 0.608 0.024 2.0% 69.7 19.5 45 5€2 21.38 32.8 3.1891 7 0.446 17.1

120 0.061 0.438 0.609 0.047 2.2¢9 73.1 20.7 45 5¢8 21.55 34.9 3.77077 Z 0.496 18.0

UAN w/ TSP 40 0.071 0.447 0.603 0.025 2.07 70.0 20.0 44 548 20.86 32.7 3.60 93 6 0.450 17.2
80 0.070 0.477 0.605 0.030 2.1€ 71.0 19.8 45 5E8 2161 32.4 3.4278 3 0.515 18.6

120 0.072 0.465 0.596 0.020 2.04 68.9 19.1 44 549 2111 30.5 3.06 68 5 0.414 16.4

DAP by-product 40 0.079 0.482 0.590 0.039 2.1% 70.6 19.6 44 572 21.09 33.4 3.28504 1 0.452 18.1
80 0.078 0.455 0.604 0.037 2.25 72.8 20.2 45 5¢2 21.50 34.2 4.01448 1 0.526 18.8

120 0.065 0.453 0.578 0.023 2.06 69.3 19.4 42 5E6 20.85 32.3 34351 6 0.472 15.4

Table 7. Amount of selected elements removed bgreage (L01-283, plant cane) fertilized with diéfet sources and ratesrafrogen.

Source™® Rate™® Ibs/ac
Ibs N/ac P K Ca Mg S Cu Fe Zn B Mn Mo Ni Pb
Check 0 579 420 65.8 63.7 67.5 0.20 6.5 1.02 0.42 0.882 0.018 0.0070040
Check w/ TSP 0 499 389 62.9 60.8 66.9 0.21 14.5 1.00 0.€9 0.702 0.031  0.0160170Q
UAN 40 58.1 487 72.6 70.4 68.5 0.24 25.6 1.18 0.E5 1.450 0.021  0.0310290
80 46.9 460 68.4 62.8 64.8 0.19 26.1 0.99 0.34 1.090 0.020 0.0440390

120 61.7 522 84.3 72.8 85.2 0.23 7.0 1.17 0.68 0.680 0.015 0.0160050

UAN w/ TSP 40 57.2 483 62.9 62.9 66.7 0.21 11.8 1.20 0.€3 0.904 0.023  0.0130220
80 62.2 489 68.4 67.9 79.9 0.24 11.2 1.29 0.c2 0.664 0.023  0.0130140
120 59.0 499 87.3 70.6 75.1 0.24 18.5 1.38 0.26 1.154 0.037  0.0250170Q

DAP by-product 40 51.8 509 67.4 61.9 74.9 0.22 11.0 1.24 0.70 1.251 0.013  0.0150150
80 56.2 490 64.8 61.2 72.3 12.20 9.0 1.14 0.40 0.830 0.017  0.0110090
120 57.0 506 67.2 62.8 75.7 0.22 59 1.09 0.58 0.738 0.017  0.0070040




Table 8. Amount of extractable and total conceiuneof selected elements in the soil applied wlifferent sources and rate of phosphorus.

Source™® Rate'*® |M ehlich-3 Extractable Total Concentration
Ib P,Os/ac [P, ppm |K, ppm|Ca, ppm |S, ppm|Zn, ppm |Cu, ppm (Ca, %|Fe, % |M g, % |Zn, ppm|B ppm|Cu, ppm |M n, ppm|Ni, ppm |As ppm|Lead, ppm|Ba, ppm |
TSP 0 43 240 3143 7.5 35 53 €5 26 073 95.2 48.7 26.1 738 27.0 3.2 3.0 3 179.6
50 52 250 3030 8.1 3.7 512 €5 26 077 89.7 55.3 26.0 733 27.3 44 54 3 191.4
100 48 242 3204 7.5 3.9 54 €5 26 072 98.6 47.7 26.1 721 27.0 3.2 2.7 3 166.7
average 50 246 3117 7.8 3.8 52 05 26 075 942 515 26.0 727 27.2 3.8 341 179.0
DAP by-product 0 43 240 3143 7.5 35 53 €5 26 073 95.2 48.7 26.1 738 27.0 3.2 3.0 3 179.6
50 68 248 3023 8.4 4.3 51 €5 25 073 1014 49.0 26.1 703 26.8 3.1335 1595
100 52 239 3097 7.4 3.4 512 €6 27 077 94.4 537 26.1 766 275 40 4.6 3 188.6
average 60 244 3060 7.9 3.8 51 05 26 075 979 513 26.1 734 27.2 35 341 1740

Average values — check or @ is not included.

Table 9 Amount of selected elements removed by sugarcariety HoCP96-540 {istubble) fertilized with different sources and

rates of phosphorus.

Average values — check or @ is not included.
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THE EFFECTSOF FOLIAR-APPLIED HELENA CHEMICAL CO. NUTRITIONAL
PRODUCTSON YIELD OF L 01-283 GROWN ON BALDWIN SILTY CLAY LOAM

H.P. “Sonny” Viator and G. Williams
Iberia Research Station

SUMMARY:

Nutritional products marketed or scheduled to beketad by Helena Chemical Co. were
evaluated for efficacy on first ratoon L 01-283helproducts were two foliar-applied plant
nutrition compounds, identified using company deatgpns as HM9310 and HM0607.
Treatment identification, application rate and tigmare shown in the table below. Both
compounds were foliar applied 21 to 28 days afté-dressing of UAN 32% on April 23, 2010.
The control plot average was a high 9,879 poundsigér per acre and the application protocols
were not significantly different (P=0.45).

Side-dress fertilizer
rate Product Application Sugar yield
Ib/acre Product rate per acre | protocol for product Ib/acre
0 None 0 9,879 a
45 None 0 10,285 a
90 None 0 11,029 a
0 HM9310 7 gal 21-28 days
after side-dress 9,159 a
HM9310+ 7 gal 21-28 days
0 HMO0607 6.4 0z after side-dress 9,907 a
21-28 days
45 HM9310 3 gal after side-dress 10,386 a
21-28 days
60 HM9310 2 gal after side-dress 10,142 a
21-28 days
90 HM9310 3 gal after side-dress 10,338 a
HM9310 + 3 gal 21-28 days
45 HM0607 6.4 0z after side-dress 10,781 a
HM9310+ 2 gal 21-28 days
60 HMO0607 6.4 oz after side-dress 10,639 a

Treatment means followed by the same letter arsigaotficantly different.
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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 Sciefices

SUMMARY:

In a continuing effort to evaluate the responssugfarcane cultivars to applied nitrogen (N)
fertilizer, three cultivars, L01-283, L99-266 andEP96-540, were utilized in a N rate study on
a Baldwin silty clay loam in 2010. The cultivar92-266’ was the highest yielding cultivar and
L0O1-283 was lowest yielding and erratic. As iafthe case with plant-cane the cultivars were
somewhat insensitive to fertilizer input. As ameage of the three cultivars the addition of N
above 80 Ib per acre did not result in a positatenm.

Table 1. Effects of nitrogen application rate agar per acre yield of plant-cane L01-283,
L99-226 and HOCP96-540
Application Rate in Ib/acre
Cultivar 0 40 80 120 Cultivar
Mean
Ib/acre
L01-283 8491 9762 9757 10703 9678 ¢
L99-226 10874 13212 13277 11297 12165 a
HoCP96-540 10916 10527 10779 9929 10538 b
Rate Mean 10094 11167 11271 10643

"Means in a column followed by a letter in commom @ot significantly different (P<.0001).
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