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C, grassy biomes'
support forests

The €. photosynthetié pathway diffe'rs'frbnri C; by the addition of a CO,-
concentrating mechanism at the site of carboxylation; This reduces
"ibhotorespiration; A .ggmpetitive adva‘ntage'of”‘Hbt; dry environments.

QY grassy blomes are hard to Q,redlct;wﬁ*h global vegetatlon models based on

”Bottom Up” clrmatlc and edaphlc condltlons (Whittaker 1975)
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Grass Fire Cycle

Theoretically, ecosystem physiology should pre'dict woody forest
replacement of “early successional” grasslands.

Much of the global mismatch between actual and potential vegetation could
be explained by “Top Down” fire (Bond et al. 2005)
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' ”TopﬂUWn”‘flre events followed by corripetltlve responée advantages
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Determine the residual activities of imazapyr and glyphosate on
dormant (climax) fountain grass

Approach: Install and monitor a replicated field experiment on dormant fountain grass
at Pohakuloa Training Area in 2007
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Monthly accumulated precipitation at PTA for
2007 http://www.met.utah.edu/mesowest/

* RCBD replicated 4x; Treatments applied in extreme drought conditions
* Imazapyr (IMZ) applied at 0.56 kg a.e. ha; Glyphosate (GLY) applied at 1.25 kg a.e. ha!
* with factorial combinations of adjuvants not significantly effective

* 0Old-school remote sensing with close range nadir images w/ 1 m? FOV plot sampling for visual detection
of greenness






8 opa |




Grid scored by presence (green) or absence (white) of foliage January 2008 (41 WAT)

glyphosate

imazapyr



Grid scored by presence (green) or absence (white) of foliage March 2008 (49 WAT)

imazapyr glyphosate

* No image



Grid scored by presence (green) or absence (white) of foliage March 2008 (49 WAT)

Imazapyr
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Determine pre-plant suppression of imazapyr and glyphosate on kikuyu
grass, accelerating growth trajectory of outplanted koa

Approach: Install and monitor a replicated field experiment at Ulupalakua Ranch, Maui 2011-
2013

-1 MAT: on May 2011, herbicide combination of glyphosate and imazapyr applied at 1.7 kg ae ha’l,
respectively.

* 0 MAT: on June 2011, seedlings (~105 days old) were outplanted in close 1 x 1 m spacing with a total of
20 experimental trees.

* Environmental monitoring with Decagon® 5TM soil sensor recording to EM50G data loggers measuring
(hourly) T (°C) and VWC (V,ater/Veoir)



Ungulate exclusion is a primary step to site restoration, but inherently leads to dominant
occupation of the exotic forages.

Kikuyu grass (Pennisetum clandestinum) is the most prevalent C, species and can produce 15-45 Mg ha!
aboveground biomass.



Glyphosate and imazapyr are highly effective short and long-term suppressors of kikuyu grass,
respectively.

Glyphosate (left) and imazapyr (right) treatments at 3 MAT. Note how grass is recovering in the clipped area
in GLY plot, while IMZ continues to show residual expression.






4 MAT: Strong Grass suppression, but also with collateral injury and koa growth suppression
exhibited by residual of IMZ application (30 DAT).
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12 MAT: Reversal of fortune with significantly greater koa growth in grass suppression
treatment.

>95% survival for the entire experiment!



Results

36 MAT: Drop in VWC corresponding to log-phase
growth enhanced by grass suppression.

7

al 4.2 m
L]
54 T 3-3 II'
L 5
E 4
E
2. | e
+ %3
. i S
24 ©
[ Spray
11 (== No Spray
0 T
100 4
g T 44 mm
£ 8o
2
© .
£ :
5 901 [
&
2 1 0 e
S a0
8 .
o« —_—
20 { [ Spray .
[ No Spray
0

1

2

Herbicide treatment

25 cm soil depth  (m° m®) 10 cm soil depth 8(m® m®) Height (m)

10 cm soil depth ¥, (kPa)

4.5
4.0
3.5
3.0 A
2.5 A
2.0
1.5 4
1.0 4
0.5

—e— Herbicide (H+)
—O— No herbicide (H-)

0.0

0.40 -

0.38 -
0.36 -
0.34 A
0.32
0.30 A
0.28
0.26 A
0.24

—— Herbicide (H+)
~——— No herbicide (H-)

0.38 -

0.36 -

0.34 +

0.32 -

0.30 -

W\

—— Herbicide (H+)
—— No Herbicide (H-)

0.28
0

-50 -
-100 A
-150 1
-200 A

-250 A

T — T T T T T

r————

—— Herbicide (H+)
—— No herbicide (H-)

D

— T T T T T

May11 Sep11 Jan12 May12 Sepil2

Date

Jan13 May13 Sepi13

L S B S s S S

Jan14



Determine Fusilade® DX (a.i. fluazifop-p-butyl) regiment in suppressing
kikuyu grass and growth response of Koa

Approach: Install and monitor a replicated field experiments in Humu’ula, Hawaii
2006-2008

h- f- h+ f-
h- f+ h+ f+

* Treatment design: 2x2 factorial with 5 replications

* Treatments herbicide: fluazifop-p-butyl (0.42 kg a.i. ha™); fertilizer: 16-16-16 (100 kg N ha™)
* Applications made every 4 months for 16 months (total of 4 treatments)

* Monitored aboveground biomass every 4 months (separated into foliar and stolon fractions)



* Thatch fraction- the decay component -
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grass consists of three fractions: .

he photosynthetic component
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Oscillating suppression and recovery of the foliar fraction leading to stolon bank decline
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Herbicide and fertilizer effects on koa growth allometry at 12 months after plant
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Hueristic kikuyu grass growth models in a mesic montane environment
for predicting growth responses to climatic conditions

Approach: Install and monitor The Kula Belt Pasture Production Observatory Network
2012-2014

MAKAWAO *©

LOWERKULA o *

* Nine weather stations installed from Haiku to Ulupalakua, recording PAR, RH, T, Ts,; and VWC
* Pairs of low (mean 1978 ft. a.s.l) and high (mean 3803 ft. a.s.l) elevation
* Monthly forage samples clipped at 4” (10 cm) stubble height (NRCS recommendation)



RESULTS
Volumetric Water Content Flux Jul 2012 — Nov 2014
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RESULTS

Seasonal Soil Temperature Flux Jul 2012 — Nov 2014
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Trigonometric functions to Model Climate

Average Environmental Lapse Rate at 6.5° C
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Exploratory research to develop heuristic growth models
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|dentify optimum and threshold climate parameters with 2" order polynomials and logistic growth functions

Linearize grass production against degree-hours for reliable interpretation as a response to climate
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