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Historic Importance

« Food & Flavor
 Medicine

« Dye
 Religious

e Ornamental
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Current Situation

« $6.00/Ib Farmgate
(Hawai’i 2016)

 Production rapidly
expanding (2018
estimate = 60-80
acres statewide)

 Local market
easily saturated.

 Increased exports.

 Value addition.
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Turmeric

 Seasonal (April/May-
February/March).

e 600-1,500 mm
H,O/season.

 Reported nutrient removal
(Ravindran et al., 2007):
e N: 16.5 kgt
« PO 3.1 kg/t
« K,O: 44.5 kglt

 Relatively low pest
pressure.

College of Tropical Agriculture and Human Resources \ University of Hawai'i at Manoa




Turmeric, Aquaponic 2015-2016

« Observational. http://www.hawaiianorganicginger.com/

 Increase
familiarity with
local germplasm.

* Increase planting
material.
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Turmeric, Terrestrial 2016-2017

Manual Harvest Sucks!!!
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Oahu Field Trial 2017-2018

« Planted May 2017.

 Twelve locally collected
accessions.

« Harvested January 2018.
« Data collected:

* Yield
e [Curcumin]
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Harvest
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Harvest
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Harvest
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Harvest
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Harvest
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Yield of C. longa

* Yields ranged between 0.75
— 2.0 kg of cleaned,
marketable fingers per plant.

e Estimated @ ~ 16 - 43 t/ha.

* Reported commercial yield =
13 to 35 t/ha of fresh
turmeric.

e Other attributes besides
yield important.
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Yield of C. longa

* Yields ranged between 0.75
— 2.0 kg of cleaned,
marketable fingers per plant.
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Yield of other species
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Yield of other species
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HPLC Analysis of Curcuminoids

Major Curcuminoid Content of 2018 Turmeric
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Total Curcuminoid Content
Waimanalo harvest 2019

College of Tropical Agriculture and Human Resources | University of Hawai'i at Manoa



Turmeric

Distribution of compound
types in Curcuma species as
reported in literature

1815 -2014

(Sun et al. 2017)


Presenter
Presentation Notes
Curcuminoids are one type of diphenylalkanoids. (Red bar in figure)
Note that even species with low or no curcuminoids have many other compounds that may have medicinal properties, but are less well-studied. 


“Diphenylheptanoids are commonly known as curcuminoids
and contain an aryl-C7-aryl skeleton. These compounds are
the most abundant in the genus Curcuma. A total of 96 diphenylheptanoids
in this genus are known at present” (Sun et al 2017)


Kaual Curcuma Trials




Calpito et al. poster (2019)
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Taste the rainbow!
Where to start?

e Tested 4 Curcuma species in
2017-2019:
e Curcuma longa, 2 varieties
e Curcuma caesia
e Curcuma mangga
e Curcuma zedoaria

 Boesenbergia rotunda
(fingerroot ginger)

» Added 4 more varieties of
C. longa in 2019-2020
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Curcuma longa - Turmeric

HI Red BKK

Olena



') COOPERATIVE EXTENSION

Curcuma zedoaria — “White”


Presenter
Presentation Notes
Next highest level of reported compounds after C. longa in review study by Sun et al. 2017
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Curcuma caesia — “Black”
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Curcuma manga — “Mango Ginger”



Boesenbergia rotunda— “Fingerroot Ginger”
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Preliminary trial = 2017-2019


Presenter
Presentation Notes
No irrigation. Possible effect from neighboring plants

Note the dramatic potential border effects from the neighboring plants...

Randomized complete block design with 3 replicates
Analysis using JMP
ANOVA and means comparison
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Prehmlnary trial —2017-2019

e Planted Sept 2017

e Organic fertilizer: dry
crumbles

* No irrigation

* Allowed to grow a
second season

e Harvested April 2019
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Preliminary trial — 2017-2019

18
16
14
12
10

Ave yield per plant (kg)

o N R G

Olena

Kauai Curcuma sp. yields

—

BKK Black Mango Zeodary
Variety

Note: This yield data includes the mother corms



Presenter
Presentation Notes
Yield variation may be economically important even if not “statistically different” in this trial

Shows variability esp in Mango where marketable yield ranged from 0 – 20.1 kg/plant across the 3 reps. One plant had total loss to rot. 

Experiment did not detect statistically significant differences in marketable yield across varieties
High variation and small number of reps (n=3) 
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Kaual — 2019 trial
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Presentation Notes
With irrigation this time!
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C. longa variety trial

e With irrigation this time!

e Sustane 8-2-4 applied at
rate equal to 175 Ib N/ac at
planting

 Weeded by hand twice
during the season

e Planted June 2019
Harvested Feb 2020
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Curcuma longa - Turmeric

Roma Joy

Monastery



Harvest

The old-
fashioned way...

College of Tropical Agriculture and Human Resources | University of Hawai'i at Manoa






Improvised washing
stations



Separating rhizomes
from mother corms and
starch roots
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Kaual yield of C. longa — 2020 harvest

* Yields ranged between 0.38
— 1.66 kg of cleaned,
marketable fingers per plant.

 Estimated @ ~ 8 - 35 t/ha.
 Reported commercial yield =

13 to 35 t/ha of fresh
turmeric.
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» . .
C. longa varieties

* Yields ranged between
0.38 — 1.66 kg of
cleaned, marketable
fingers per plant.

e Other important
attributes?

5. BKK

6. Monastery
7. Hawailan Red
8. Joy
9. Roma
10. ‘Olena
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Presenter
Presentation Notes
Medicinal properties
Ease of harvest
Marketability
Disease resistance
Ease of growing
Production of mothers for seed
Etc.


Yield of other species

Species Marketable yield
(kg) per plant

Curcuma caesia 0.57

“Black”

Curcuma mangga  1.66
“Mango Ginger”

Curcuma zedoaria 0.48
“White Zed”

Bosenbergia 0.23
rotunda
“Fingerroot Ginger”
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#Turmerictrail2018

Singapore-India-Myanmar-Thailand
3 February — 5 March, 2018
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Singapore Botanic Gardens
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Singapore Botanic Gardens
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Singapore Gardens by the Bay
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Import Permits & Phytosantiary Certificates
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India, Kerala
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India, Erode (Tamil Nadu)
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Sittilingi
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Sittilingi
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Kanaaikalingl
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Agquaponic Grow-Out
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Agquaponic Grow-Out
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Current field trial 2018-2019

 Mechanized planting
June 2018.

 |ncreased # of local C.
longa.

» Fertilizer response trial
using ‘Hawaiian Red’
(0, 100, 200, 400 Ib
N/a).

« Anticipated harvest
March 2019.

 Demonstrate
mechanical
planting/harvesting.
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Mahalo
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