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USDA, Long-Term Agroecosystem Research Network
(LTAR)

Research network foaused
on findingsol utions that
increaseagricultural
production while also
improvingthe quality of the
environmentand thewell-
being of Ameri@'s farming
communities.

https://ltarars. usda.gov/

Archbold Biological Station & University of
Florida LTAR Site

How does management affed cow-calf production and multiple
ecosystem services aaoss a land use intensity gradient?

© UFIFAS Range Catie REC
. Cultivated pastures — 16 x

20 acres (UF RCREC)

. Cultivated pastures — 8 x
40 acres (Archbold BIR)

. Semi-native pastures — 8x
40 acres (Archbold BIR)

. Native rangeland — 16 x
40-70 acres (UF RCREC)

O Archbold Biological Station

https://Itar ars.usda. govisites/abs-uff

Source: Florida Department of Agriculture, 2018,
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UF Common Experiment

Native Rangelands

Control

Burned 2 or 4yr)

Burned + chopped

Bahiagrass Pasture

Stocking rates

UF Common Experiment - Rangelands

>
>
>

Prescribed firein 2019,2021,and 2023
16 experimental units (~40-70 acres each)

5 transects (15011 in each experimertal unit

Winter grazing(90 d;Nov.to Jan;~13

June 6-8 2023




UF Common Experiment - Pastures
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2 stocking rates: a) 0.66
AU/ha; andb) 20% increase
in stocking rate (0.8 AU/ha).
1.6 or 2 acres/cow-calf pair

Optimum utilization of
forage resources and animal
performance with minimum
impact onsoiland GHG
responses

- Forage massand nutritve

value, tissue mineral comp.

- Soilhealth, soilcarbon
(up3ft)

- Greenhouse gas
emissioms

- Animalresponses

“Ancillary” Projects

* Climate-smart practices

- Annualand perennial legumes and native grasses
overseeded into grass pastures) andnutrient
management (urfertlized vs. organic or inorganic
amendments) impacts on pastureproductivity, soil
health, soil C, and GHG emissions

“Ancillary” Projects

* Nutrient Management

- Biosolids field study

- Rainfall simulation project

- Refining fertilizer recommendations for forage crops




Measurements in the Common Experiment
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Fire characteristics: peak temperature, heating

duration, % combusted biomass, ash deposition

Vegetation: composition, herbage mass,

nutritive value, tissue mineral composition

Soils: soil chemical, physical and biological

properties, nutrient cycling, soil carbon (quantity
and quality, spatial distribution of nutrients/soil
properties

Environmental: greenhouse gas measurements

chamber-based

(2 eddy covaria)nce towers (CO,CH,) and

Animals: body condition score, body weight,

blood metabolites (cortisol, plasma urea N,
glucose, IGF1), animal behavior, calf birth and
weaning wt.

Common Experiment - Results

NativeRangelands

Fire-induced vegetation responses

Day 5

Day 0

Day 18 (50 mm rainfall)
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Day 18
Day 5 —native grasses
Fire-induced vegetation responses
Functional groups Above-ground biomass (kg ha) Anova effects
Control  4-yr Fire 2-yr Fire  Fire + SE Fire Year Fire*Y
chopping
Undesirable grass 250b 480ab 380b 820a 120 0.0004 0.0766  0.0865
Desirable grass 70b 360ab 550a 310b 100 0.0059 0.2052  0.0631
Forbs 80b 260b 220b 390a 60 0.0027  <0.0001 0.0204
Shrubs 750 600 640 940 80 0.473 0.472 0.741
44602 42902 300h 1520c __R70 00001 00001 0314
ITotaI 5610 5930 5170 4020 420 0.0866  <0.0001  0.3643 I
Fire-induced vegetation responses
Functional groups Above-ground biomass (kg ha™) Anova effects
Control ~ 4-yr Fire 2-yr Fire  Fire + SE Fire Year Fire*Y
chopping
Undesirable grass 250b 480ab 380b 820a 120 0.0004  0.0766 __ 0.0865
Egb‘lie grass 706 360ab B50a 3106 T00 [0050  0.2052 _0.06371]
GTDS 806 7606 06 3908 B0 A T.000T U.020%
Shrubs 750 600 640 940 80 0. 0.472 0.741
Palmetto 4460a 4290a 3390b 1520c 670
otal 561 & 517 A 4

l Chalyblucstem

Indings




Fire-induced vegetation responses
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Functional groups Above-ground biomass (kg ha™) Anova effects

Control  4-yr Fire 2-yr Fire  Fire + SE Fire Year Fire*Y
chopping

Undesirable grass 250b 480ab 380b 820a 120 0.0004 0.0766  0.0865
D ble grass 70b 360ab 550a 310b 100 0.0059 0.2052___0.0631
I Forbs 80b 260b 220b 390a 60 0.0027 __ <0.0001__0.0204
hrubs 750 600 640 940 80 0.473 0.472 0.741
Palmetto 4460a 4290a 3390b 1520c 670  <0.0001 <0.0001 0.314
Total 5610 5930 5170 4020 420 0.0866  <0.0001  0.3643

-

Ground cover

Functional group proportion (%)

WPaimetto BGrass OShmbs OForbs

Unbumed

4=y Fire

2-yr Fire

Treatments

4-yr Fire + Mec

Fire effects on above- and below-ground (0-20 cm) C and N stocks

Soil: Pvalue=05
Roots: P=04
Abovegound: P05

NS

Carbon stocks (Mg N ha'')




Fire effects on above- and below-ground (0-20 cm) C and N stocks
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Soil accounted for 98% of
ecosystem C and N stocks

NS NS

Nitrogen stocks (Mg N ha')
Soil: Pvalue=0.9956
P=03910
Aboveground:  P=0.5565

Carbon stocks (Mg N ha!)
Soil: Pvalue=05

Roots: P=04

Abovegound:  P=05

Fire effects on C and N stocks

NS NS

NS A NS NS

Above-ground C (A) and N B) stocks (g ha) as affected by fire management and functional group (P<0.10)

Fire-induced changes in soil microbial community

sp | T Sufawienpsaureduiny fre(Cobusy

25 mdaplenmraue ingfire(Cdsus)

Temperaturs (Gelsius)
8 8 8 8

8

o
23824 26017 2041, 2702 24955

Relative abundarce d'hagerial (A) and fungal B) gererafor 0-10 cm soil depth befare and 2 chys after fire.

Rai, etal. 2023 Shorttem prescribed gesin il microbial nitive rigelanls o Florida. AppliedSoil Ecologr 189104914
hitps J/doi.org/10.1016.apsoil 2023. 04914

25248)
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Results

= Fire effect was shortlived: 60d ater fire
vegetation photosynthetic capacity

Native rangeland acted as a Csink
sequestering ~ -1148 gC m2during te 4
yr study (2.9 M C hayr')

Florida’s rangeland a very resilient
ecosystem and a viable optionfor C
mitigation under forecasted climate
scenarios and management

Common Experiment - Results

Bahiagrass

Net productivity (NEP, g C m2) & Ceqv

NEP CH4Ceqv Total Ceqv NEP CH4Ceqv. Total Ceaqv
iV 2y 2y el g CmZyr1) (g Cm2yrt
(gC m2yr) [(gCm2yr (@ Cm2yr)
[0 180 T o9

TR 202 738 194562 oz LY 151 -344
-101 030 | 0139 -358 a0




Forage and Animal Performance
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Period
Response Aug2022 Sep2022 Oct2022 Nov2022
HM, kg/ha

SR10 3478 5523 5026 5625
SR12 3552 5223 4656 5283
P-value 082 036 026 030
HA, kgDM/kg BW

SR10 775 496 783 693
SR12 6.15 440 651 5.40
Pvalue 001 035 003 001
Crude protein, % ofDM

SR10 99 9.2 75 80
SR12 95 9.1 72 73
P-value 044 081 047 014
VDOM, %

SR10 418 358 380 315
SR12 15 352 340 295
Pvalue 084 064 042 011

Forage and Animal Performance

Day ofthe study

R 0 30 60 150 230 330

Cow BCS —_—

SR10 571 554 553 501 462 534 -Resen SRR el e

SR12 569 557 532 480 459 533 \eaned calf production

P-value 081 072 <001 <001 067 090 Ibipasture 5581 6199 179 002
Ib/acre 281 313 128 0.10

CowBvrlD Cows pregnant with a 2nd calf, % d

SR10 1231 1260 1297 1091 1078 1187 toal %8 &1 347 006

SR12 1230 1260 1285 1071 1069 1171

P-value 094 095 025 006 044 015

Calf BW, Ib birth

SR10 80 192 348 581

SR12 74 180 326 543

P-value 046 013 <001 <001

Spatial and temporal variability associated with GHG emissions

Soil respiration (g CO2/m2/h) x soil

emporature




Thank y ou!

Maria Silv eira

mlas@ufl.edu
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