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ABSTRACT

This third annual report records progress made in designing and

evaluating the technology necessary for rearing the edible kelp {kornbu)

species Laminaria groenZandiaa Rosenvinge and Cymathere tripliaata {Post.

& Rupr.) J. Ag. in British Columbia. Wild plants of L. groenZandiaa

have completed their growth onkornbu farms and have been harvested.

Generally these plants were larger and less lacerated than equivalent

plants collected from the wild. Laboratory-produced seed of L. groenZandiaa

has shown good growth at several kornbu farms, and will be harvested this

summer {1981). Genetically identical seed of L. groenlandiaa, produced

from cloned gametophytes, has shown excellent growth on a kornbu farm,

indicating the possibility of a shorter growing season. Cymathere

tripZiaata has been successfully grown to maturity on kambu farms in

Barkley Sound. Key environmental parameters distinguishing the

existing kornbu farms have been identified. These parameters when

compared with the summer 1981 harvest data, will provide us with environ-

mental predicters of kornbu growth which will allow us to select optimal

kanbu farm sites.
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INTRODUCTION

This report discusses progress made during the third fiscal year

(April 1980- March 1981) in developing the biotechnology necessary for

an edible kelp culture industry. Edible kelp is known as kombu, and

includes some of the smaller species in the order Laminariales. These

plant products are intended for domestic and foreign markets.

We are investigating two kombu species: Laminaria groen landiaa

Rosenvinge and Cymathere tripZiaata (Post. & Rupr.) J. Ag. The former

species has not been previously used as kombu, but Japanese kombu

processors have noted that our plants are of good quality (Druehl 1980b).

The latter species is presently wild harvested as kombu in Japan. A third

species, PZeurophyaus gardneri Setch. & Saund., was studied for the first

two years of this investigation. Contrary to published accounts, however,

we discovered that this species is perennial, rather than annual. We

have discontinued investigation of this species due to the time required

for it to obtain commercial size (probably over 2 years).

The current research consists of two major components. The first

component is seed production (young sporophytes for planting in the sea)

and the selection of superior strains of seed. These aspects of the

study are conducted under laboratory conditions. The second major

component is a field assessment of the production and growth characteris-

tics of kombu from laboratory-produced seed outplanted to several

different coastal environments throughout British Columbia.

The reader is referred to the first annual report for a general

reviewof the techniques and research approach employed (Druehl 1980a).

Figure 1 illustrates the locations in Barkley Sound referred to in

this text.
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Figure ;1. Locations in Barkley Sound, British Columbia,

referred to in this study.

f-

.I)
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KOMBU FARMS

1. Rope CUlture of Wild Laminaria g1"oenl.andiaa

Kombu farms were established initially to discern differences in

growth potential of L. groenlandica cultivated in different localities

and at different depths. The first farms, established in 1979, were

seeded with wild plants in their first year of growth. By using these

plants as seed, we were able to obtain preliminary data on plant

behaviour during their second and final growth season one year early, as

we were not equipped to outplant laboratory seed until the following year

Table 1 gives the seeding dates, locations and initial dimensions of the

plants used in this study.

During May and June 1980 these plants were harvested, weighed and

measured. After these initial measurements were made, heavily epi-

phytized distal portions of the blades were trimmed off and the plants

re-measured. They were then air/sun dried on a cobble beach on Dixon I.,

and stored for future evaluation.

On the basis of the May 1980 harvest, the Helby Island kombu farm

produced the largest final product, with Tzartus and Kelp Bay plants

being generally smaller. The Helby I. and Kelp Bay plants had blades of

,0;about the same thickness (as measured 30 cm from blade base), and

Tzartus I. plants had the thinnest blades.

The amount of plant material trimmed to remove heavily epiphytized

blade tissue was used as an indication of the degree of epiphytism. On

the basis of the May 1980 harvest data, epiphytism most severely affected

the plants in Kelp Bay, followed by Helby I. and Tzartus I.

The size of the harvested plants did not vary significantly with

depth from 1 to 4 m below the surface (Table 2, Kelp Bay).

The Kelp Bay plants harvested in June weighed approximately one

third more than the May-harvested plants. However, the degree of

epiphytism, as estimated by weight after trimming the blade tissue, was

considerably greater for the plants harvested in June (ca. 42%) than

for those harvested in May (ca. 28%).

Mean blade thickness decreased from May (0.8 mm) to June (0.6 mm)
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Table I. Mean sizes (i 1 S.D.) of wild Laminaria groenZandica (first
year plants) at time of transplantation and the sites seeded
with these plants. All plants were collected from Dixon Island
(n greater than 20).

Transplant
DateLocation Wet Wt. (g) Length (cm) Width (an)

Kelp Bay May 1979 trimmed to
30 cm

13.0:!: 5.6

Helby Island Sept.1979

Sept. 1979

Nov. 1979

34.4:!: 10.8

7.6:!: 4.6

5.9:!: 3.6

43.2 :t 11.6

17.6 :t 6.8

15.0 :t 4.9

11.

6.

4.

Tzartus Island Septo 1979

Novo 1979

13.1 :!:

5.8 :!:

5.6 26.6 :!:

16.0 :!:

8;1

5.8

7.5:t 1.3

4.3:t 1.53.2

5:t 2.3

7:t 2.6

5:t 1.6
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for the plants harvested from Kelp Bay. This change in thickness was

not expected on the basis of our observations on wild plants surveyed in

1979. Wild plants from Diana I. increased in thickness from a mean of

0.9 mm in May, to 1.0 mm in June 1979 (Druehl1980b). However, wild

plants collected from Dixon I. in June 1980 had a mean thickness of 0.7 mm

indicating that for this parameter, rope~grown plants were similar in size

to wild plants growing in the same locality. Comparison of other dimensions

of rope-grown and wild L. groenlandica indicated that the former obtained

a larger size and were less lacerated than the wild plants (Fig. 2).

The drying of three rope-grown plants was monitored under natural

sun/air conditions in June 1980. The plants were dried in direct sun (air

temperature 17 C) with a light breeze (Fig. 3). Table 3 records the weight

loss under these conditions for 2 h 50 min, and subsequently in a forced-air

drying oven (60 C) for 24 h.

In conclusion, these data demonstrate that it is possible for

L. groenLandica grown on rope farms to obtain harvestable size in a

total growth period of lB months.

The growth potential and degree of epiphytism of rope-grown plants were

observed to vary with location and harvesting time. Further, rope-grown

plants were found to be generally larger and less lacerated than wild plants

2. Location Effects orithe Growth of Laminaria g2"oenLandica Seed on Ro-pes

Preliminary studies on wild plants grown on rope indicated that even

within a fairly limited geographic area, different growth potentials could

be realized. To more systematically test this observation, laboratory-

produced seed ( sporophytes less than 4 mm in length) were outplanted to

four locations in Barkley Sound and one location near Sointula, Malcolm I.,

between January and March 1980.

The seed was spaced at 50 cm intervals along the rope and none of

the resulting sporophytes were thinned from the clusters of seed. The

largest plant in each of several (10-20) representative clusters was measured

at approximately monthly intervals.

Tables 4-6 provide an indication of the growth behaviour of seed g~own

at the four Barkley Sound farms. On the bases of length, width
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Table 3. Sun-drying time and weights of three Kelp Bay Laminaria
groenZandiaa plants harvested from ropes in June 1980.

'rime Weight {g)

ba c

11:00 310 325 275

12:30 85 100 75

13:50 60 60 50

after 24 hrs. @ 60C 43 52 39
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and approximate blade surface area, all net growth had ceased by October

1980. Net second year growth had commenced by January 1981, and in March

(the time of the final measurement reported here) , the dimensions of plants

from all four populations exceeded those observed throughout 1980.

The Helby I. and Adamson's Reef farms were planted in January 1980,

and the Scott's Bay and Execution Rock farms in February. By April 1980

the Helby I. plants had attained six times the blade surface area of

the other three populations (Fig. 4). Plants at the other three farms

were of approximately the same dimensions in April in spite of the month

difference in planting times. Comparison of change in blade surface

ar~a from November 1980 to March 1981 indicated a considerable differential

in growth potential between plants of the four farms as they entered

their second year of growth. The smallest November population (Adamson's

Reef) showed the greatest percentage increase in blade surface area

(ca. 250%), while Helby I. plantsjn~reased the least (ca. 130%).

Execution Rock and Soctt's Bay plants increased approximately 200% over

this period.

During 1980, the thickest plants developed at Helby I. and the

thinnest plants developed at Scott's Bay and Execution Rock {Table 7) .

By March 1981, the thickest plants were observed at Execution Rock.

Laminaria groenZandica seed from Barkley Sound was planted at

Sointula in February 1980. All of this seed was lost, however, probably

from abrasion by drifting material. This farm was reseeded in March 1980,

and the subsequent growth monitored until September, when all of the plants

were destroyed by drifting kelp (Macrocy8ti8 and Ne1"eocy8ti8) {Table 8).

In conclusion, good growth characteristics were observed for

outplanted seed of L. g1"oenZandica at all farm sites. Further, differences

in blade surface dimensions and blade thicknesses were evident between

the various farm sites. The final evaluation of seed response to the

different growth localities will be made in May-June 1981 when plants

from all populations will be harvested.

3.

The density of plants along a rope may affect the final dimensions


