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Plant proteins have been considered to be the most sustainable alternatives to fishmeal (FM) in order to
counteract the increasing demand, limited supply and forcible market price of this finite protein source for
aquafeeds. Since the utilization of plant proteins by kuruma shrimp, Marsupenaeus japonicus is not fully
understood, the present studies were conducted to clarify the effects of dietary plant proteins. In this study, |
particularly, the effects of soybean and canola meals were investigated for kuruma shrimp.

First two feeding trials were conducted to evaluate dehulled soybean meal (SBM) and canola meal (CM),
respectively, in the test diets containing the reduced levels of dietary FM. In each trial, five diets were prepared
by replacing 0, 15, 30, 45 and 60, and 0, 10, 20, 30 and 40% of FM with SBM and CM, respectively. Those
diets were fed to juvenile kuruma shrimp for 56 and 60 days, respectively. There were no significant differences
(P>0.05) in final weight (FW, g) and specific growth rate (SGR, % day) among shrimp fed 0, 15, 30 and 45%
replacement in the SBM ftrial, and 0, 10 and 20% replacement in the CM trial, respectively. In both trials,
growth parameters significantly (P<0.05) decreased in shrimp fed higher plant protein based diets (60% for
SBM trial, and 30 and 40% for CM trial). Feed intake (FI) was positively correlated to the growth pattern, and
the significantly lowest FI (P<0.05) was found in the highest FM replacement levels for both trials. It was
found from these studies that a certain amount of FM could be reduced, beyond which the shrimp performances
were deteriorated.

In the third study, a combination of complementary plant proteins might be beneficial to compensate the
nutritional deficiencies. Therefore, a 60-day feeding trial was conducted to study the effects of reducing FM
from 40% down to 28, 24, 20 and 16% (replacing 0-60% FM) with a combination of SBM and CM at 6:4 ratio,
respectively on the performance of kuruma shrimp. It was found that FW and SGR of shrimp were not varied
by feeding up to 20% FM based diets which were decreased at 16% FM. FI, feed efficiency ratio (FCR) and
protein efficiency ratio (PER) were also significantly depressed in the same group. The retention efficiency of
protein and indispensable amino acids had decreasing trends and lowest (P<0.05) value was found in 16% FM.
In summary, dietary FM could be reduced down from 40 to 20% with the blend of SBM and CM.

.In study four, a 60-day feeding trial was conducted to assess the effectiveness of different feed additives
such as crystalline amino acids (CAA), phytase (PT) and fish soluble (FS) in high plant protein based diets for
kuruma shrimp. Diets were formulated by replacing 60% FM as follows: SBM and CM blend (6:4, PP), blend
and 1.5% CAA (PAA), blend and 2000 FTU kg 'PT (PPT), blend and 10% FS (PFS), and blend and a mixture
of CAA, PT and FS (PMX), respectively. Results showed that the fastest growth was obtained in PMX among
the dietary treatments, and FW and SGR were lowest in PP, but those parameters significantly recovered when
fed PAA, PPT and PFS, respectively. The growth results were highly correlated to FI. Whole body crude protein
decreased (P<0.05) in PP group. Significantly lower values of protease activity (PA, unit mg™” protein) in the
digestive tract were found in PP and AA groups, and the values were comparable among the rests. Overall, the
best results for most of the parameters were found in shrimp fed PMX diet. ‘

The previous trial suggests that a mixture of CAA, PT and FS in appropriate ratio could reduce or eliminate
dietary FM in shrimp diets. Therefore, in the fifth trial, four diets were formulated by reducing 0, 70, 85 and
100 % FM with the blend and specific supplementation of CAA, PT and FS. The results indicated that although
FW and SGR showed slightly decreasing trends with reducing dietary FM levels, those were not significantly
affected by the dietary treatments. FI was also not varied among treatments. However, the dietary treatments
| significantly affected the feed utilizations, protein utilizations and PA, and all of which significantly decreased

in no FM group.

Upon considering overall results, it has been summarized that SBM and CM are two promising plant
proteins for kuruma shrimp. These plant proteins could individually reduce 45% and 20% FM, respectively
while the blend of SBM and CM (6:4) could eliminate at least half of the FM. Supplementation of CAA, PT
and FS to plant proteins are an effective approach to improve dietary nutritional quality, specially amino acids,
and palatability. Finally, dietary FM could be reduced down to only 6% (reducing 85% FM) with plant protein
blend and supplementation of methionine, lysine, PT and FS. Thus, the increasing use of plant protein will
definitely reduce the feed cost, which would immensely benefit to develop sustainable aquaculture practices.
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