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Biochar is the product of burning any organic
waste at high temperature (300-700OC) with no
or limited oxygen). It has been reported that
the application of biochar can improve soil
properties, increase plant growth and yield, and
reduce nutrient losses into the environment.
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Figure (1): Biochar used in the trial
One application of biochar, at the recommended application rates, can last in the soil for over a
decade, since biochar does not decompose easily. Five leafy green varieties, Hatakena, Mizuna,
and three varieties of Komatsuna, were evaluated for yield and biomass production under two
application rates of biochar (0 and 10 ton/ha) at Kula Agricultural Park on the island of Maui.
Biochar was incorporated into the top 4
inch depth of the soil surface. The leafy
green varieties were part of a larger
observational trial of various Japanese
"

leafy greens varieties. While four of the

Hatakena

five varieties are not currently grown in
commercial production in Hawaii, they
are similar to those that are currently
grown in the state, such as mustard
greens and baby. Mizuna, however, is
grown seasonally in Hawai‘i as a

"
Komatsuna ‘Carlton’

vegetable used on New Year’s Day in a
"1

grown seasonally in Hawai‘i as a
vegetable used on New Year’s Day in a
soup called ozone. Mizuna is a Japanese
mustard, and this early variety can be
harvested at any stage, and is eaten in
salads or cooked in soups or stir fries.
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Hatakena is also Japanese mustard

Mizuna Early

green that can be used in stir fries, soups,
and salads, pickled, or preserved with
salt.Komatsunais grown in Japan,
Taiwan, and Korea and is prepared like
"

spinach or cabbage depending on the

Red Komatsuna

maturity of the crop. Seeds of the leafy
green varieties were obtained online
through Johnny’s Seeds and Kitazawa
Seed Company.
"

Komatsuna ‘Green Boy’
Figure (2): Five leafy green crops/varieties used in
the field trials at Kula Ag Park on Maui.
Seeds were planted in trays a month prior to transplanting. During the two growing seasons
biochar was applied two weeks prior to seedlings transplant. Drip irrigation was used during the
two seasons. Fertilizer was applied from triple 16 (16-16-16 N-P-K) synthetic fertilizer at
transplanting time at 60 lb N/acre rate, the fertilizer was applied by the drip irrigation lines and
incorporated into the top 4 inch depth of the soil surface. Weeding and pest control were
performed as needed throughout each growing season.
The results showed that the there was a significant difference between the 5 leafy green crops.
Mibuna-Hybrid green spray variety and Hatakena gave the highest fresh weight during both
growing seasons. However, Komatsuna variety gave the lowest fresh weight during both
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growing seasons (Figure 3). Although the fresh weight of the leafy green varied between the two
growing seasons, there was no statistically significant difference between the seasons.
Biochar application of 10 ton/ha increased the leafy green crops fresh weight significantly over
the control (no biochar) treatment by 30 and 20% during 1st and 2nd growing season, respectively.
Evaluating new crops, varieties, and practices is advisable to ensure a continuous, profitable and
sustainable agriculture system in Hawaii.
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Figure (3): Fresh weight (gram/plant) of the 5 leafy green crops evaluated at Kula Ag Park on
Maui for two growing seasons.
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*Bars with different letters are significantly different from each other based on Duncan mean separation test.

Figure (4): The effect of biochar application (10 ton/ha) on mean fresh weight (gram/plant) of 5
leafy green crops evaluated at Kula Ag Park on Maui.
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