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atisfy human food and fiber needs
Enhance environmental quality and the natural resource base
upon which the agriculture economy depends

Make the most efficient use of nonrenewable resources and

on-farm resources and integrate, where appropriate, natural
biological cycles and controls

Sustain the economic viability of farm operations

Enhance the quality of life for farmers and society as a whole”

* as defined by the National Research Council, 1989
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A canopied grove road gives a sense of times past while the highway to
the Kennedy Space Center adjacent to the groves, leads to the future.




Animals and native habitat intersect within the groves




The Citrus Groves at the Merritt Island National Wildlife Refuge (MINWR)
represent an unique opportunity to demonstrate a Sustainable Citrus Program
(SCP) with citrus groves intermingled and surrounded by pristine native habitat

while at the same time in close proximity to the Kennedy Space Center.




=¢==Returns for Indian River Citrus From Muraro

—8—Returns at MINWR using Conventional Cirus Program
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Net Return per Acre
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Year

Graph of the 1991- 1997 net returns for the government managed groves

compared with the UF™ net returns for the Indian River Citrus Region.
*R. Muraro, “Budgeting Costs and Returns for IR Citrus”, IFAS, Univ. of Fla.



« To restore economic profitability to the groves

* To determine the horticultural and economic
feasibility and environment aspects of a
sustainable agricultural approach to citriculture
at an operational scale

* To document and communicate the findings and
developments produced by this project



Attachment 2
US. Department of

wnd or Aerial. Crop

Refiage, Compies. Hatchery or Other Site Name: Merritt Island YWR

Couaty

Fred Adrian 321861

Group 3 =
29.42 Acres in Production
5 Blocks in Production

Drainage Pump
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Oil Storage Tank
Pond

7 Surface Well
Trip Ticket Mailbox
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Productivity (Abandon or Keep in Production)

"+ Agronomic Aspects

— Implement SCP
— Detailed Recordkeeping, Inputs, Yields, Soil/Leaf Sampling & GIS
— Grove Management and Data Collection

* Economic Study of Costs and Returns
— Use IFAS Model Developed by R. P. Muraro

 Environment Impact of SCP on Citrus Groves

— Third Party Quarterly Analysis of Storm Water for Nutrients and
Pesticides (Monitoring & Compliance Issues)

\e



In 1998 the MINWR

Groves comprised 1454
acres.

Over the 10 yr. duration
of the project, 769 acres
were abandoned due to:

* NASA expansion, roads,

borrow pits
 Poor tree condition

« Abandonment of
unprofitable blocks.

The GIS allowed us to
document these changes
and add new features and
structures accurately and
effectively.

Florida Re’s'earcti“éent'er's
Sustainable Cltrus Groves
at the Merritt'Island 'EE
National Wlldllfe : B
685.26 AqresLm Pmdu, 'tlon e
768.56 Acres_Abaqdq ed
e 0 diAT

! Group 3 1 Ly

: 29 00 Acres in Production i

. 5Blocks in Production |

~ 306.76 Acres Abandoned
- 17 Blocks Abandoned

) e oup' B,
255 13 Acres in roductlon
' 13 Blocks in Production
Structures . 27.43 Acres Abandoned
© Pond 7 { | 5Blocks Abandoned
| [ Barn P A ) i »; : : ‘ ]
Drainage Pump o i VAeee _ T i
Flow Well el
Gate
Hog Trap

| \Group 1/
¢res in Production
7 Blocks in Production
32.41 Acres Abandoned

= OQil Storage Tank

. N UE 2 Blocks Abandoned
@ Rainfall Monitoring Site ] g :
7 Surface Well Er e iy T e "_'___ e
2 Trip Ticket Mailbox 7 i : % i
All Blocks 4 e
Ih Proticts by - o ! Mllut-,],-_ 1
n Production oo % | : 08 001 16
[ ] Abandoned A et 1 Ll NS

~tifigh equals 0.81 miles i

1‘*@%
FILE: All_5 Groups.mxd
-

JpRch ;
DATE: 9/2/12008



~ GROUP 2 GRO

Current GIS Map Overlaid On

J | -
Ransom Read _;‘ it
=&
| Group 2 B4376 o[ | e
255.93 Acres in Production 47.9 Ac sllli{ ==
13 Blocks in Production g E
——— - £ =
Drain Pump 6 (é' 0 =
Group 2 Blocks | BH313 L_%. 1 3 :‘f
[ Production Structures 40.9 Ac | a:.f
D_ﬁtuaru:lc.nnf_u:l @ Bam x \:.!?
Roads B Drainage Pump 5
==4lane Highway & Flow Well S g p
GravelRoad g Hog Trap B43s5 - . | W ,&\5 :
Grove Road @ Oil Storage Tank ' 24.2 = W/ o
Paved Road © Pond e i ?- : / 3
i et R Surface Well B4357N g ‘ -l i
B Borrow Pit I Trip Ticket Mailbox 28.3 Ac é B AN l
B4362N B4356 % |98Ac Y’
Miles 38 Ac 15.2 Ac é e s z
0 0.15 0.3 AT B4357S i,
| 1 ] Bk 23.8 Ac “/ "
9 Ae B4416S 2
1 inch equals 0.18 miles 67 acl } PR
B;?“:g BASSEN Florida Research Center's
f B A 6 L Sustainable Citrus Groves
r at the Merritt Island
’L_ ______ i ; Baﬂf' - ~National Wildlife Refuge
Drain Pump5, | " ;
i w]
B |
| fm
B4333 (Lost Groveé yre
FILE: Group_2_All.mxd [ . DAFE 2000

e e e g

o




2006 Analysis
Group 4 —

220.94 Acres in Production ~

29 Blocks in Production

Soil - pH - 2006

Soil Types

I ANCLOTE SAND DEPRESSIONAL

[ BRADENTON FINE SAND LIMESTONE SUBSTRATUM
[ CHOBEE MUCKY-LOAMY FINE SAND DEPRESSIONAL
[T | COPELAND-BRADENTON-WABASSO COMPLEX
[ MYAKKA SAND

QUARTZIPSAMMENTS SMOOTHED

[ RIVIERA SAND

I WABASSO SAND

Yield 2005 to 2006
- 301 -562 Boxes perAcre
201 -300 Boxes per Acre
101 -200 Boxes per Acre
B 1 - 100 Boxes per Acre
| Not Harvested




ertility management and soil hea

Water management

Insect and disease management

Waste management and nutrient recycling
Weed management

Bio-Diversity

Plant and animal adaptation

Energy use

People

10. Economics
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organic matter (Applied to Drip Edge)
Two to three broadcast applications of low salt index

fertilizers derived from Calcium Nitrate, Sulfate of
Potash, and Sulfate of Potash Magnesia were made
annually [No Ground Applied Phosphorus]

Use of granular potash (SOP & SPM) source materials

* Deemed more efficient, slow release and better spread (No Cl or NH,;)

Calcium Nitrate excelled as a nitrogen source (Problems
with ammoniacal nitrogen)

Foliar applications of Slow Release Nitrogen (Triazone),
Potassium Phosphate (Lexx-A-Phos™), and Chelated
Micronutrients (KeyPlex™) [All P was foliar applied]



Apply the compost as a band along the drip line of
the tree rows.







Application Timing is Based on Plant’s Growth Stage
Bud Swell in Citrus is an ideal time to apply foliar nutrients




Research Results of Micronutient Materials Applied Foliarly

Mn and Zn Levels of Minneola Tangelo Leaves Treated Annually
with KeyPlex Micronutrient Sprays From 2001-2005 at the Group 3 Blocks

==e=NMn ppm
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Research Results of Micronutrient Materials applied Foliarly

Manganese Levels in Minneola Tangelo Leaves Sampled From Two Spray Programs
at the MINWR Citrus Groves
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2001-05 MINWR Storm Water Total Nitrogen Levels For Pumps 5& 11
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2001-05 MINWR Storm Water Total Phosphorus Levels For Pumps 5& 11
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* Provided Greasy Spot & PFD Control

— Lexx-A-Phos™ (Phosphorus Fertilizer with SAR Inducer)
* Provided Alternaria (4 out of 5 yrs.) & Phytophthora Control

* Biocontrol was enhanced by refugia & reduced use of

pesticides

— Introduced parasitoids Lipolexis scutellaris for BCA control
was not allowed (Considered Exotic by USFWS)

— No Copper Fungicides were applied up to March 2007

 Biocontrol of CRM was In place until copper
applications were initiated due to Canker concerns



6 Year Yield History of Group 3 Minneola Tangelo on Cleo for Block Nos.
4305, 4307S & 4307E Combined (20 Acres)

B Yield (Boxes/Acre)

w

o

o
I

200 -

Boxes per Acre

100 -

Poor crop attributed
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Urban Plant Debris (2.4 tons/Acre) were applied in Fall.
(Use of broiler litter was suspended due to food safety
issues)

Made use of NASA scrubber waste arising from nitrate
residue (rocket fuel) washed with KOH from shuttle
launch site. This was applied as a liquid fertilizer
containing KNO; with herbicide boom



Forged-steel, free-swing-
ing hammers feature a nylon
bushing and replaceable
manganese steel wear plate

facing is available for
industrial applications

Cut-away view showing Patented Material Flow

Hammer Discharge

Hammer Expeller



The final version of modified compost spreader designed for application of organic matter to
citrus. Lateral support to the sides was accomplished by means of attaching side rails
constructed out of the same 11 gauge carten steel used to fabricate the hopper sides.
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Decreases evaporation
Increases water holding capacity
Reduces surface water runoff
Facilitates drainage

Regulates soil temperature
Provides a rich substrate for soil
microbes

Increases soil’s Cation Exchange
Capacity (CEC) which increases
the soil’s nutrient holding
capacity



ypnosatle an asler neroiciaes. yr.

No pre-emergent herbicide were allowed due to
Refuge and Program restraints. (restoration)

Biggest problems were Guinea Grass, B. Pepper
and Vines.

Use of low TDS (municipal water) improved
herbicide performance.

Chemical mowing paid huge dividends by
reducing mowing to once per year.
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Establish and intain efugia for Beneficial Insects










* “The bottom-line will get you every time”

— Wes Jackson




Table 3.--Estimated annual per acre costs and returns for a mature, white seedless grapefiuit grove producing for the fresh market, Indian River area, 2004-05°

Ttem Description Amount Your cost
----------------------- Lolaty smamsmmmms
. Revenue 92 boxes @ $11.95¢ 1.099.40 €<—
II. Expenses®
Weed control
Mow middles 3 times per yeat 29.91
Chemical mow (Table 2-A, Option #9) 2 times per yeat 10.16
General grove work/sprouting, etc. (2 labor hours per acre) 27.12
Herbicide (Table 2-A, Options #1, #6 & #7) 132.88 200.07
Spray program (Table 1-A, Options #1, #3, #4 @ 2, #8 & #12) 405.43
Fertilizer (Table 3-A, Option #2) 140.18
Dolomite (Table 7-A, Option #1) 14.65
Pruming {maintenance)
Topping {$275.00/hr. + 10 A/hr.) + 2 yrs. 13.75
Hedging ($257.50/Mr. = 10 A/hr) + 1.5 yrs. 17.17
Removing/chop brush ($8.99/A + 1.5 yrs.) 6.00
Raise skirts of trees ($14.00/A + 2 yrs.) 7.00 43.92
Tree replacement and care (1 through 3 vears)
Remove trees (Table 12-A) 5 trees per acte 25.40
Prepare sites, repair mound, and plant resets Including 5 trees per acre 59.85
Supplemental fertilizer, sprout, etc. (Trees 1-3 years) Including application 49.65 134.90
Microsprinkler frrigation (Table 7-A, Option #4) 166.17
Drainage ditch anmual cost (Table 7-A, Option #5) 42 46 6
Total grove care expenses 1,147.78
.  Management $4.00 per acre per month® 48.00
IV. Total specified costs® 1,195.78 €—
V. Return (loss) to land, trees, and ownership {9638) €«——— Bottom-Line
VI. Break-even price for total grove care expenses
Boxes per acre Boxes per acte
325 375 425 475 525 325 375 425 475 525
$ On-tree price per box $ Delivered-in price per pound solids for eliminations’
3.54 3.06 2.70 242 2.19 1.54 .44 1.36 1.30 1.25

*Although the estimated annual per acre grove costs shown in Table 3 are representative for a mature Indian River white seedless grapefruit grove, the grove care costs for a specific grove site may

differ depending upon the grove practices performed; e.g., a Temik application would add $127.50 per acre; extensive tree loss due to blight or tristeza may double the tree replacement and care costs;

travel and set-up costs may vary due to size of citrus grove and distance from grove equipment barn; etc.; truck watering of resets could add another $7.95 per acre (average 5 waterings).

*On-tree price per box is preliminary; assumes average of all methods of sale (fresh and processed}.



== Estimated Returns for Indian River Citrus From Muraro

—&— Returns at MINWR Using Conventional Cirus Program

Net Returns of the MINWR
Groves Using a

versus

for White
Grapefruit in the Indian River
o Region from 1991 - 1997

Net Return per Acre

$(600)

—¢=— Estimated Returns for Indian River Citrus From Muraro

Returns at MINWR Using Sustainable Cirus Program

Net Returns of the MINWR Groves | /\
Using a Sustainable Citrus
Program versus ,
for White \

Net Return per Acre

Grapefruit in the Indian River
Region from 2001 - 2007 | | Y

$(200) -

$(600)




Boxes

USFWS
346 Acres

346 Acres
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Yield 2005 - 2006
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MINWR Yield 2005 to 2006

301 - 562 Boxes per Acre
201 - 300 Boxes per Acre
101 - 200 Boxes per Acre

Florida Research Center's
Sustainable Citrus Groves
at the Merritt Island
National Wildlife Refuge

© 706.84 Acres in Production

: Group 4
220.94 Acres in Production
29 Blocks in Production
$410,995.00 Gross Revenue

Revenue 2005 -

1 - 100 Boxes per Acre

| Not Harvested
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2005 - 2006 Revenue

B $2501 - $8350 per Acre
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HRansom Road

A Avenue NE

Group 2
255.16 Acres in Production
13 Blocks in Production

$361,431.00 Gross Revenue

- Group1
199.47 Acres in Production
7 Blocks in Production
$192,490.00 Gross Revenue

St

DATE: 5/10/2007



Average Change In Yield and Revenue Per Acre For The
Group 4 MINWR Citrus Groves Using
The Sustainable Citrus Program (2001-07) vs.
The Conventional Citrus Program (1991-97)

Change in

Variety Change in Yield Gross Revenue
Navel Orange -1.5% 80.8%
Minneola Tangelo 1.2% 129.3%
Red Grapefruit -59.9% 177.4%
TOTAL All Varieties -26.0% 59.3%




The SCP Met Our Goals
Agriculturally , Environmentally, and Economically




Find and develop additional incentives for the
grower to implement sustainable practices

Need a replacement rootstock that is equivalent to
or better than Sour Orange

Develop harvesting system that leaves eliminations
A ~on site for nutrient recycling




