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FBGA 2024 Annual Meeting, 12/2/2024 | Inventory Goals |
Quantlfymg Bamboo Production: Current + Short-term Forecast + Full Rotation + Multiple Rotations

Methods, Overview, and Results [ Inventory Levels |

Donald L. Rockwood
Florida FGT LLC, Gainesville, FL Culm / Clump / Plot / Farm / Industry
What Do You Get When | Fieldwork Details |

You Cross Bambi With A Ghost? Plot Location: Systematic

Plot Shape: Square, Rectangular

Plot Duration: Permanent

Sampling Intensity: Precision/Confidence

it | Representative Plot |

)
Apply Forest Inventory Methodology to Bamboo? 8
8 [10+12+12+12+12'+12+12'+10' | =.0147 acres

Permanent Plot Locations in 15 Farms: Collaboration with Dr. Davie and CREC Crew:
4in 2023 + 11 in 2024
Sample: n=# of plots,
Plot Size (acres), Area Culm —
2023 2024 Farm tagged, Plot —
Farm n Size Area n Size Area Area numbered, staked,
Fatout 3 0.0207 0.0621 4 0.0207  0.0828 3.00 measured, 5 numbered,
Hi Hat 8 0.0147 0.1176 10 00147 0.1470 15.70 status ( GPSed
Merrick 12 00147  0.1764 16 00147 02352 27.00 Pisi iy el M é;
MFA 8 00147  0.1176 10 00147 01470 10.00 : s - SIS
Mixon R Collaboration with Cathy Atchley of On Point Ag
Ingram 10 0.0147  0.1470 2227 . . X3 R A,
Agri Citrus 6 00147 00882 8.41 and Will Cannon of Faith Farm "
sos 6 00147 00882 892
Jacksonview 6 0.0147  0.0882 8.40
Bamboo Products 6 0.0147  0.0882 7.62
MacFarms 8 0.0147  0.1176 4.55
Windmill Farms 6 0.0147  0.0882 11.42
Bulow Farms 6 0.0147  0.0882 11.26
Browns 4 00147 0.0588 7.43
Faith Farm 7 0.0275 _ 0.1925 9.22
15,073 Culms, 687 Clumps, 108 Plots, 15 Farms

Food Culms Summary by Farm and Month May-October 2024:

) # Per Acre (C/A), Average Basal Diameter (BD, in.),
SizelRange Food Percent (% >3"), and Food Per Acre (FPA, pounds >3")

#per BD BD (") L() GW(lbs)

Mixon 38 Food Culm Sample

. May June July August eptember October
ns 3.0-3.9 1.36-218 2.654.20 Farm CIA [BD|%|FPA[C/A | BD | % FPA|C/A|BD| % FPA|CIA|BD| % |FPAIC/AIBD| % |FPA|C/AlBD| % |FPA
24 4" 4.0-49 1.44-1.86 3.09-5.97 Fatout 0 0 [1113] 20| 42 1489 883| 2.9| 52 |14201 339 |2.7| 32 |286] 36 |2.8| 33 | 38 | 12]3.0100] 27
3 5" 51_58 147_154 575_729 Hi Hat 7 [29/0| 0 823|3.0] 54 |12961034 3.0 | 54 [1797) 837 [2.5] 30 |695/25: 5| 30 |234|75/1.2] 9 | 23

Merrick 1] 0 f111]17/19| 72 |544|2.6|31|481]957|2.3| 21 |559/289) 16 |120/602.1] O 0
Regression Statistics MFA 0 0 |612] 3.6 63 [1622884 | 3.4 | 60 [1954) 367 |2.2| 22 [261]279]2.7| 39 |349| 27 [2.9] 50 | 44
Predicting Variable Mixon o 0 |652| 29| 48 8601870 2.9| 49 2679 878(2.2] 19 |416|907]2.1] 22 |576|170/1.1] 0 | 0
BD BD? Ingram 130[1.5/0] 0 [892|2.1|18|452|688| 2.1 | 13 |268|286/1.6| 2 [16|204l1.8 7 |32 {20/17) 0 | 0
12 0.6689 0.7048 Agri Citrus | 4082.3|28/204) 600| 1.9| 9 |151|805| 2.4| 28 |603|646|2.0| 11 |204)476/2.1] 26 [337]79]1.6] 0 | 0
b, 2.088 0.5547 sos 68 [1.817| 28 |352| 2.5 | 29 | 274]680| 3.0 58 |1138] 318 |2.4| 21 [196[158]2.1) 14 | 62 |57]17] 0 | O
102[2.5/33104[318| 2.4 | 18 |258|590| 2.9 | 44 |808|182|2.4 31 [164|204]2.3 17 | 82 {23114 0 | O
b, 1.6235 0.1857 [Bamboo Products|3172.0/11] 96 | 2381 2.0| 10| 72 |918| 2.2| 24 |542[397|2.2| 9 |82]193]2.3] 6 | 35 [113]1.7] 0 | 0
Food Culm W. (Ibs) = MacFarms [ 0 |179]2.1]10] 49 [1216{ 2.4| 20 |920|570[2.3] 21 |300|298]2.3] 20 | 145 43]2.2] 20 | 23
0.1857 * BD? + 0.5547 Windmill Farms | 80 [1.8/0| 0 |340| 2.5| 27|276]930| 2.8| 44 |1166| 624 2.6| 33 |508238]1.0| 0 | 0 |102]2.0] 11 | 35|
BD Weight Bulow Farms | 6 [1.7]0| 0 |669] 2.9 41|981]|500| 2.9|52|902]193|2.5| 24 [128]340|2.6| 23 [ 236 |159|2.4] 7 | 28!
3 223 Browns 0 0 |110/2.9| 431431250 2.3| 20 |660| 731[2.3] 10 |360|289]2.2| 12 | 82 | 85]2.1] 0 | 0
2 353 Faith Farm | 36 [2.8]20] 27 82520 9 [330{228]1.8] 7 | 49 |130[2.7| 40 |18

5 5.20

6 7.24




Food Culms Summary for 2024:
# Per Acre (C/A), Average Basal Diameter (BD, in.),
Food Percent (%, >3"), and Food Per Acre (FPA, pounds >3")

Farm ciA | BD | % | FPA
Fatout 2383 29 45 3269
Hi Hat 3028 | 28 | 44 | 4045 Ac lated Food Production (Ibs/acre)
Merrick 1061 | 23 | 22 | 1282 |5o00 By Farm for May Through October 2024
MFA 2169 32 52 4230 I
Mixon 4477 | 25 | 36 | asa1 |“0® L] B
Ingram 2220 | 20 | 12 | 768 |3500 T
Agri Citrus 3014 | 21 | 20 | 1589
2000 |
sos 1633 | 26 | 37 | 1608 -
| ] B -
1419 | 26 | 31 | 1416 |00 5 .
Bamboo Products || 2176 21 15 827 [ ] -
MacFarms 2306 | 23 | 24 | 1446 o P .
F H M MFMX | A S J B MC W BF BR FF
Windmill Farms || 2314 | 25 | 31 | 1085
u May June July August W September M October
Bulow Farms || 1957 | 28 | 37 | 2275
Browns 2483 | 23 | 19 | 1245
Faith Farm 1219 | 21 | 13 | 586
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Food Culms Summary — 2023 vs. 2024:
# Per Acre (C/A), Average Basal Diameter (BD, in.), Food Percent (% >3"),
and Food Per Acre (FPA, pounds >3")

2023 2024
Farm cialep| % FPA |l ciA | BD | % | FPA
Fatout 2307| 2.4 | 34 | 1009 || 2383 | 2.9 | 45 | 3269
Hi Hat 2366] 2.3 | 32 | 1812 || 3028 | 2.8 | 44 | 4045
Merrick 2320] 18| 9 | 404 || 1961 | 23 | 22 | 1232
MFA 2211 21| 18 | 1000 || 2169 | 32 | 52 | 4230
Mixon
Ingram

Adri Citrus

sos

Bamboo Products

MacFarms

Windmill Farms

Bulow Farms

Browns

Faith Farm

2024 Food Culms Summary by Farm — BD >2.4“ vs. BD >2.9”:
# Per Acre (C/A), Average Basal Diameter (BD, in.),
Food Percent (%), and Food Per Acre (FPA, pounds)

BD >24 BD>29

Farm [ CIA | BD | % | FPA C/IA | BD | % | FPA
Fatout 2383| 2.9 | 67 | 4250 | [2383| 2.9 | 45 | 3269
Hi Hat 3028| 2.8 | 62 | 5082 | [3028| 2.8 | 44 | 4045
Merrick 1961| 2.3 | 41 | 2106 | |1961| 2.3 | 22 | 1232
MFA 2169] 3.2 | 58 | 4889 | [2169| 3.2 | 62 | 4230
Mixon 4477] 2.5 | 57 | 6431 | |4477| 2.5 | 36 | 4531
Ingram 2220| 2.0 | 24 | 1281 | |[2220| 2.0 | 12 | 768
Agri Citrus 3014 2.1 | 33 | 2315 | |3014| 2.1 | 20 | 1589
Sos 1633| 2.6 | 54 | 2232 | [1633| 2.6 | 37 | 1698

Jacksonview 1419| 2.6 | 53 | 1906 | |1419| 2.6 | 31 | 1416
Bamboo Products| |2176| 2.1 | 35 | 1593 | [2176| 2.1 | 15 | 827
MacFarms 2306| 2.3 | 41 | 2184 | |2306| 2.3 | 24 | 1446
Windmill Farms | [2314] 2.5 | 63 | 2938 | |2314| 2.5 | 31 | 1985
Bulow Farms 1957| 2.8 | 57 | 3044 | |1957| 2.8 | 37 | 2275
Browns 2483| 2.3 | 37 | 2352 | [2483| 2.3 | 19 | 1245
Faith Farm 1219|121 | 81| 905 1219] 2.1 | 13 | 586

Food Culms Summary — 2023 @ BD>2.4” vs. 2024 @BD>2.9” and >2.4”:
# Per Acre (C/A), Average Basal Diameter (BD, in.),
Food Percent (%), and Food Per Acre (FPA, pounds)

2023 - BD>2.4” 2024 - BD>2.9” 2024 - BD>2.4”
Farm CIA|BD| % FPA|[|CIA|BD| % | FPA || C/A | BD | % | FPA

Fatout 2307| 2.4 | 34 | 1909 | [2383] 2.9 | 45 | 3269 | |2383| 2.9 | 67 | 4250

Hi Hat 2366| 2.3 | 32 | 1812 | |3028| 2.8 | 44 | 4045 | |3028| 2.8 | 62 | 5082

Merrick 2320/ 1.8 | 9 | 404 |[1961] 2.3 | 22 | 1232 | |1961| 2.3 | 41 | 2106

MFA 2211| 2.1 | 18 | 1009 | [2169] 3.2 | 52 | 4230 | |2169] 3.2 | 58 | 4889

2024 Was 3.2 Times More Productive Than 2023

1.3 Times More Pounds If Minimum BD Is >2.4” Instead Of >2.9”

Stand and Stock Tables for Individual Farms for
Food GW and Fiber GW0, GW1, GW2, and/or DW

Culm Per Acr Total

BD Culms BA Weight Culms Weight

1 1,283 7.0 1.3 20,137 20

2 3,612 78.8 25.3 56,706 397

3 375 18.4 4.1 5,889 65

4 42 3.7 0.7 665 11

5 6 0.8 0.2 95 3

6 0 0.0 0.0 0 0
Total 5,318 108.7 31.6 83,492 496

Ave BD 1.8

Culms/Clump 18.7

Representative Contributions of 11 Culms
(Four 1", Four 2", One 3", One 4", and One 5" Culms)
to Basal Area of One Clump (@12, 27, 32, 4%, and 5%)

Basal Area (sq.ft.) = .005454 x D(in)"2
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Across Farms Analysis of Variance (ANOVA) for Basal Area/Acre
df  Mean Square F

Representative Inventory Summary - MFA:
Plot Shape, Size, Configuration, and Numbers of Plots, Clumps and Culms,

Farms 3 4.008 162 Area, Sampling Intensity, and Number of Plots for 10% Precision
Plots(Farm) 27 2.523 1.25
Clumps(Plots(Farms)) 154 2,018 MFA - 2023 MFA - 2024
Culms(Clumps(Plots(Farms))) 2891 Plot Shape Rectangular  Rectangular
Plot Size 80'x 8 80'x 8'
Fatout ANOVA for Basal Area/Acre BONS % B
Plots 2 5.985 2.01 Plot Configuration 1 clump 1 clump
Clumps(Plots) 18 2.053 3.75% No. of Plots 8 10
Culms(Clumps(Plots)) 326 547 Total Clumps 48 60
Merrick ANOVA for Basal Area/Acre ;:2' ((aflglr?ss) 91‘: 1?31
alots & S 1Lt Sampling Intensity (%) 1.2 15
Clumps(Plots) 519 2401 580 Plots for 10% Precision 9 40
Culms(Clumps(Plots)) 955 .3829

Similar ANOVAs for Basal Area/Acre at MFA and Hi Hat

Status of Florida Bamboo Inventory System
1. Coordination — FBGA

2. Collaboration with 15 growers, UF/IFAS CREC,
and OPA

3. Establishment of 108 permanent plots

4. Food and fiber culm analyses and equations:
green and field dry weights, green weight/dry weight

5. Initial measurements + 5-10 remeasurements:
15,073 culms total

6. Food and Fiber Production Estimates: By Farm and
Overall, and Sample Size, Stand and Stock Tables, etc.

7. Publication — EDIS, Journal?

Forecasting Bamboo Production in Florida — ii —
Renweable Energy Porfolio Incentive (5 green ton”) R

Bamboo Economic Models

Cumulative Carbon Sequestration at Mean Annual Increment,,,,,
MAl,., and Associated Rotation Age,
and Land Expectation Value,
and Associated Internal Rate of Retrun
With and Without Carbon Credits
for Bamboo Management Options

Florida Bamboo Inventory System: Future Activities

1. Expand fiber culm analysis
2. Expand food culm analysis

3. 2025 remeasurements and beyond

4. Add more farms
5. Preliminary yield model

6. Economics modelling

SRWC Decision Support System:
Land Expectation Value (LEV), Equal Annual Equivalent (EAE), Internal Rate of Return (IRR), and Net Present Value (NPV) Calculator

ther,

NPV benefts (8

otal Stumpage value (8 green ion’]
apIalCost annual inerest rae)
Startup Costs

NPV costs (8 acre)
Benelicosi il

WPV after 17 Rotaiton (5 2cre™]

NPV ater 2 Rotation (5 acre )

ebiide (8 acre)
ite Prep (5 acre )

NPV alter 3 Rotation (S acre’)

isk (8 acre’)

NPV alter 4" Rotation (5 acre”)

Jed (5 acre)

NBV after 8" Rotation (5 acre’)

oral

[ —cosw arthe sogmmng of Each |
ertiize (5 acre)

Fotaon Estimated Yield Within a Rotation:

nitial 2nd Cop.

0 4

)
lanting cost($ acre ]
otal

[ CossatheBegnning ofEach Coppice |

oed conral 5 acre ) 550

Costs at the Beginning of Each Coppice

Al A enanCe aam AN (6 acre™) 10

“Annual Costs

Green tons per acre

General Parameters

side bark or total above-ground biomass.

pansion factor for branches and leaves

ecor
fird haivest yie1d &5 9 of firs harves)

[
I
[
I
o |
I
|
I
I

[ B I A

o 1 2 3 4 s
Age ears)

Vieias (green fons acre)
by harvest age within a rotation




11/26/2024

Quantifying Bamboo Production in Florida

Thank you! Questions?
For More Information, Contact:
Donald L. Rockwood
FloridaFGT@cox.net
352 256-3474
www.FloridaFGT.info
https://fbgabamboo.com/#news

Fatout 2023 + 2024 Fiber Culm Sample:
Green Weight (GW, Ibs) Prediction,
Moisture Contents
Fatout 26 Fiber Culm Sample Fiber Culm GW (lbs) =
Size Range 3.4476 * BD? - 0.7042
#perBD BD (") L() GW(bs) BlD 2"7"2
51" 112153 98150 1.84.3 2 fET6S
62”  1.952.83 24.8-35.0 15.7-24.8 5 e
83” 271386 25.0-40.0 25.0-58.4 4 S
64"  3.43-4.08 24.3-34.0 33.1-52.2 5 85.49
15" 4.26 44.8 78.7 6 123.41
Regression Statistics Moisture Contents
Predicting Variablze At FeIIing: 2” 122%
BD BD
r2 0.811 815 4:: — 155%
b, -22.985 -.7042 6” — 162%
b, 18.572 3.4476

FBIS Field Data Examples:
Culm Fiber Green Weight (GW, Ibs) Prediction,
Moisture Content, and Field Drying

Plot Var Row Clump Culm Date Age BD DBH Status

Al Da 1 1 1 240608 2 12
Al Da 1 i 6 240608 i 1.5
Al Da 1 1 19 240608 0 3

Culm Age Codes: 0=New, 1=Last Year, 2=Older

Annual Status Codes: 0=New, 1=Live,
2=Food, 3=Harvested, 4=Post-Harvest Sprout,
6=Wind-Throw, 8=Missing, 9=Dead

Possible Analyses:
GW for Food, GW0, GW1, GW2, and DW for Fiber
By Age for Farm and Industry
Yield Modelling
Economic Modelling



mailto:FloridaFGT@cox.net
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