Genetic Improvement of Koa; Half-sib progeny trials.
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SUMMARY: Seed collections from individual trees began in 1960°s. Half-sib progeny trials
were planted between 1991 and 2003 at CTAHR’s Hamakua Station. Two reps of 10-tree plots
were planted of 541 progenies at 1 x 1.5m spacing. Growth was excellent with canopy closure in
8 months, heights >6m and flowering in 4 years. Mortality data are summarized for 424
progenies at >8 years. Average survival of original accessions was 21.8% with only 13%
surviving >50%. Cycle 2 seeds from 31 selected trees in superior families were planted. Their 8-
year survival averaged 40.3% with 1/3 exceeding 50%. These showed significant genetic
advance through selection in survival and form. Three seed orchards have been established and
outstanding half-sib families are undergoing inoculation studies (student Ayami Shiraishi)

Germplasm Collection: Seed samples were collected since 1962 from ~600 individual trees on
Kauai, Oahu, Maui and Hawaii. Only 4. koaia was found on Molokai and Lanai. Seeds are
maintained but with slow viability loss at 60F & 75RH by Hawaii Foundation Seeds
(www.ctahr.hawaii.edu/hfs).

Early Studies: Polyploidy (2n=52) and self-sterility were confirmed. Field and isozyme
analyses revealed extensive genetic variation, evident also in root-sprout clones. Two
conferences on koa improvement were hosted (1990, 2002), but little funding found. .

Field Trials: When Hamakua Station was reopened in 1990 we set up an annual series of trials
(1991 to 2003). Each trial involved ~50 half-sib progenies in two reps of 10 trees each. Seedlings
were grown on Oahu and transplanted at 4 months of age in May. Three years’ trials were
replicated at HSPA in Maunawili (HARC has data). Station management was rigorous (Fusilade)
the year of establishment to minimize kikuyu weed competition. Growth was impressive, canopy
closure usually by November. Heights varied widely but averaged ~30 ft in 6 years.

Wilt and Survival: Progressive mortality led to the curve in Figure 1 (over), with average ~85%
loss 1n 10 years. Some early loss represented overtopping, but most mortality was attributed to
fusarium wilt. Summaries are now available for 424 half-sib families, including 31 second-
generation families derived from surviving trees of outstanding growth and form. Half-sib family
data at age of 8 years are summarized below:

Type of Family Number Survival Survival>50%

Original 393 21.8% 12.7%

Selected 31 40.3% 32.3%
This genetic advance was attributed largely to increased tolerance of wilt, which is epidemic at
Hamakua. The selected families were also clearly superior in growth rates and form. Among
outstanding survivors were those from the Hamakua station itself (of poor form).

Seed Orchards. Two seed orchards were established at Hamakua in 1999 and 2003, each based
on halt-sib seeds from ~20 outstanding trees. A Cycle 2 seed orchard was planted in 2008 at the
Mealani Station from ~20 selected parents out of the 1999 orchard. Seeds from these orchards
are designated Koa Comp 1a, 2a, and 1b, respectively. Ideally we’d prefer to breed clone-based
synthetics (e.g., alfalfa) based on locally-adapted clones and progenies.
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CTAHR Koa Improvement (continued)

Figure 1. The Average Survival Rate of Trials at
Different Ages
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