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‘INTRODUCTIONo

;?"f Experiments on the regrowth of Asoopawllum nodosum have

“been carried out on the Skerry of Work, situated in the Bay of Work off
the south-—east coast of the Orkney Méinland and a few miles W.E. of
¥irkwall, the chief town and port of the Orkney Islands.,

The Bay of Work faces easgst to Shapinsay Sound which connects
with The String, the recognised shipping channel to Kirkwell from the
South, wher'e tldal streams reach 4 knots at springs

The Skerry is extensive and most of its 21 acres are
agcessible during periods of low tides, when it is wnolly uncevered
and can be explored on foot from the halnland while during high tides
.a small motor boat can safely cruise over the area.,

The seaward perimeter of the Skerfy is bounded by rocks a
little higher than the general level and these bre ak the full force of
incoming water.,

The Skerry quorou over 6Q0 tons of seaweed with a density

0 tons/acre, composcd of Ascoph; 1lum nodosum with occasional planto.
5 J

of Fucus vesiculosus and P, serratus,

The area is ideally placed for the growth and study of
Ascophyllum nodosum, This species was chosen as it represents 62%

of the 180,000 tons of littoral seaweed recorded in the survey of Scotland
and Tslands (1), '

EXPERLEVT"L PROCEDURE,

Durlng Aumu t 1946, an area was chosen on the Skerry where the

for the study of the regrowth of Ascophyllum
vodosuma Four,burlps9 each 20 yards long by 1 yard wide, were marked
-and the weed cut. The four strips were contiguous and in a direction
%pr x1mately parallel to the rock formation.

Moving North - South, the weed was cut as followss=—

~Strip A, A11 plants cut leaving 2 inches (5.1 cm) of thalli,

U 1t 1 1 1 5 no (1207 'om) 1 1"
1 c, W u 1 1 8 1" (20&3 Cm) 1 1
k t ‘D, 1 " 1 noo11 i (27 .9 cm) 1 "

During September 1947, the area was revisited and weed was cut
fy yard quadrat and weighed from each strip. Plants from each strip wore

_rought back to Invereuk Gate laboratories for individual analyses of
rowth . ;

During August 1948 tnc area was again revisited and the above
0 edure repeaueq,

3 Fach plant taken from the four sitrips in the summers of 1947
4 1948 was divided into new and old growth, All growth above the
8inal cut was, of course, taken as newy  Dpigmentation was taken as
1ndlcator of new.and old growth, for the younger branches are yellow
le the older ones are green.

Comparison of the analyses of regrowth of the individual plants
b th@ Porcentare ‘increase in weight of weed by measured quadrats

AT o




RESULTS,

“ Whilec cutting plants of Ascophyllum nodosum to leave 1l inches
oF the thalli enabled regrowth to return the weed density to its -
maximum in two yocars, the individual plants did not regain their
original length, rather did they put out many sccondary brancheés and
become bushy. Thus cutting a sccond time to lecave 11 inches of thalli

The fresh weight of weod found on $he Skerry of Work in 1947, §
after onc year's regrowth ard in 1943, after two year's regrowth wass~

Increase - @ Incrcasc &

would not reduce the woed density to the same extent as the original

Cutting 1947 1948 in weight in Weight; tting. ,
fmes ins.} cm. (1b/s°yd)(kﬂ/s m ) (1v/s vd)(»m/m . ) %3rin§:;ﬂ da '%urigg i The analyses of individual plants, cut on the skerry and
A /5 Tef e e 4 OJ4ZMU L&SO.' 947; Bbaﬁ s1lowed to grow for onc or two years, indicates the percentage new
vgi 317 | 32';£i érbwth'to be of the same order for cach strip during both 1946-7 and
elg wel oAT-8. - ‘ ' _
() (8. 1941 | - 3
; - o e - : ‘During thc second year the percentage now growth was more than
strip 4| 2| 5.1  3.75 2.04 9.50 | 5.16 153 . | a1 wice that of tho first yoar, ‘ | ‘
" Bl 5|12, 75 J12 . _ ’ In correlating the increasc in plant growth with the increase
7 [ 3 11,501 6.24 lOO>“ 50 seaweed density in situ after two yoars, the following results are
"o C| 8120.3 10.25 5.57 20.00 | 10.86 95 49 wainedgf ' :
" D] 11 |27.9] 14.2 07 ‘ ; o ' ‘ ' [
1-9) 1425 f-4 25.00113.58 -5 : 43 % new plant growth of the plants cut 2" has brought the wecd density -
- i . to 40% of original density before cutting.

. The fresh weight of weed within a gquadrat, where the weed was do, do. " do. - %o 48% - do.
fully developcd and the cover 100%, wasz— . . i do _ g i o 838 o |
) L ' 01 ‘o R /° a'v
1947 23.5 1b/sq.yd (12.7 k”/“.m ) | : o ;
e SRV o ° KA/ S ellle 1 07 |

1948 . 24.5 1b/sq.yd. (13.2 ke/s.m. ) do. do. 11 do,  to 104%  do.

51 e oo S A : The relationship is not directly proportional- for reasons
Hean density of fully established weed may therefore be taken en Iﬁteri ALonsaLp v prow :
ag 24 lb/sqnydo (13 kg/somo)g where Ascophyllum nodosum completely cover - )
the gubstratec, . o ‘ ]

In the light of harvesting Lscophyllum nodosum the following
ts emerge from this cxperiment. '

, . The analyscs of the individual vlants, where the woight of new |
growth is cxpresscd as.a percentage of the total weight of the cut plant,

1 e Matkq - s i [ syt 1 ahe 1 ¢ eYe .
showed a mean value for 10 plants to bes— Teking the mean density of fully cstablished seaweed beds on

Skerry of Work as 24 lb/sqoyd° where the weed cover is 100%, then, |

Cutting to 1eave-2 inches, 3 1b/s,yd° are left and 21 1b/s‘.ydo harvested.

Strip| Original cutting 1946-19417 1947-1948 E 1946-1948 |
P - 3 : = 1 1" " 1 " " 1"
108 ¢, /o oW growth) % ncw growth © new growth. Cn e 2 5‘1b/s,yd, 19 lb/s,ydo :
(by substraotion) : oo ﬁv,g T 9 lb/s,ydo n ." " 15 lb/scyda "
A _ 2 5.1 19 45 T 64 v w11 " 12 lb/s,ydg weooon w12 lb/soyd° u
B 5 12,7 19 51 70 | Aftor two years the seawecd available will bes-
C 8 20,3 18 42 L €0 10 1b/s$yd3, making a total harvest in 2 years off3; 1b/s.yd.
D 11 ,2709.. 19 ‘ 42 | 61 . » 12 -n' it 1" 1t ‘ tt 1] ut ) 1] n 31 oon
20 1n 1" " 1 " it - n 35 1"
; '25 t 1" 1 1" ] [T 1" 1 37 n
QLQQE§§£QE ' It is therefore, unprofitable to complctely harvest an

;P’ished area of Ascophyllum nodosum apart from the other disadvantages,
h7as loss of fruiting material and protection’ of germlings,

Taking the above value of 24 1b/s.yd. (13 kg/s.m.) for the densil
of fully ecstablished secawced in this area, then it is seen that strip D .
(where the plants had becn cut to leave tho thalli 11 inches long) has )
fully rccovered the original density in two years, while strips A (2 inchej
B (5 inches) and C (8 inches) have rogained 40%, 48% and 837 of tho origind
density, respoctively. : - : C :

. ... The distfibution of weight of a plant,of_Ascophyllum nodosum
~uniform over its length, secondary branches and recproductive
(recoptaclos).make for a greater quantity of material in the




middle rcgions., This is secn in the following date whore six plants
from the Skerry of Work, collccted in Decomber 1947, were cut across at
7.5 cm. intervals of their length and the fresh tissuc welgheds

(cms, ) (g) (g)  (a) (g) (g) ()
0 - 5,0 5.7 1.6 1.8 0.8 1.6 * 3,7
5.0 = 12,5 7.6 2.3 2.5 1.6 1.2 7.3
12,5 - 20,0 8.5 1.5 2.1 2.6 0.8 7.1 -
20.0 - 27.5 12,7 1.8 2.8 3.9 1.1 6.8
27.5 = 35.0 18,1 1.9 4.1 2.9 1.3 5.1
35.0 - 42,5 21.9 1.7 6.4 3.9 1.8 7.2
42.5 - 50,0 23,6 2.4 6.3 3.0 3.4 - T.4
50,0 = 57,5 31,1 2.6 6.1 3,0 2.4 10.4
57.5 = 65,0 29.7 7.7 10.1 4,0 5.8 - 12,3
65.0 - 72.5 31.7 20,4 12.8 2.7 4,9 19,8
72.5 - 80,0 31.2 30.9 11.9 6.2 8.1 26,9
80.0 - 87.5 32,1 35,8 16.7 9.9 12,8 33.3
87.5 - 95,0 48,9 43.9 15,0 T.7 16.8 48,1
95.0 - 102.5 45.3 575 14.5 11,2 13.8 51.7
102,5 - 110,0 32,9 65.8 16,2 11.7 15,6 67.3
110.0 = 117.5 31,2 49.8 19,4 13.2 61.0
117.5 - 125.0 37,2 50,6 20,2 8.4 70.3
125.0 - 132.5 33,2 43.9 18,6 7.1 24.5
132.5 - 140,0 31.9 29,2 15.1 9.1 1.2
140.0 - 147.5 20,4 4.8 7.0
147.5 = 155,0 11.7 0.4 1.3
155.0 - 162.5 4.1
162,5 -~ 170,0 4.3
170.0 ~ 177.5 1.6

* This plant had few reproductive orgens.

he rcceptacles appear on the mature plant some distance from

the holdfast and the air bladders occur every 6 to 7 inches (15 to 18 cm. ),

for example,

Plant Frond 1ength'

Bladders Distance of first receptacles
» frem holdfast,

(ins) (cm) | B (ins) (cm)

1 63 160 | ¢ 11 20 51
2 48 | 120 7 - 18 46
3 59 150 9 18 46

The mean fresh weight of a rcceptacle and stalk is 0.115 g.
and without stalk 0.114 g, (Dec.).

The mean fresh welght of an air-bladder ranging from 1.5 1o
2,5 cm in length is 0.66 g,

- A plant'of‘Ascophyllum nodosum was cut proximal to each air-
bladder and the intervals mcasured and weighed. The receptacles were
weilghed scparately. The wholc is diagrammatically shown in fig. 1.

The figurc shown on the left of a frond is the length (cm.)

“and on the right the fresh weight (g.) of the frond and bladder, while
the figure in brackets ig the fresh weight of the reproductive organs,
(g)- | |
" The increase in weight in the middle regions of the thallus is
‘geen to be due to the presence of thc reproductive tissue, the weight of
“which is greater than that of the frond which bears it 10 many plants,

It has been stated (2) that an air-bladder is produced every
~year, in which case the plant in figure 1 is over 14 ycars old. It

“is surprising that a plant cen survive for so long on the Skerry of Work.
It is quite usual for the growing tips to be broken off and secondary

. fronds continue to give the plant its longth.

The clearing of a scaweed bed allows the entry of new plants
‘whose growth will be more rapid than those which start life overshadowed
by mature plants.

- This was seen along strip A, where the 2" cut plants, over-
ghadowed and partially covered by fully developed plants, attained in the
- first year a rate of growth only half that of the exposcd cut plants.

_ If a seaweed bed composed of Ascophyllum nodosum is completely
“cloared, it is possible that other littoral algae will first recolonise
the area. An cxample is afforded on the four causeways connecting the
gouthern islands of Orkney. The dominant species of littoral weed in
“the vicinity of the causeways 1is Ascophyllum nodosum but the many
thousands of blocks forming the breakwator have been colonised by

~Fucus vesiculosus with some F. spiralis, Very young plants of A. nodosum
rare now appearing on the blocks after five or six years,

In the light of the data of this experiment it is advisable

when harvesting Ascophyllum nodosum to lecave enough thallus to include
some of the receptacles. This will ensure a supply of young plants

and protection for them, After two to threc years, the partially
harvested seaweed may be cleared but in a menner that will leave the young
plants. In this way a maximum crop will be obtained and recolonisation
by Ascophyllum nodosum guaranteed. '

SUMMARY,

A study of the regrowth aftor cutting of Ascophyllim nodosum

on the Skerry of Work, Orkney, has been carried out from 1946 to 1948,

. The plants produced 19% new growth during the first year and more than
~@oubled this during the second year. Recovery to the original weed
density in situ was attained where the plants were cut down to 11 inchos
of thallus. Cutting down to 2, 5 and 8 inches did not recover so well,

A maximum crop would be obtained in two years by cutting to leave 11 inches
~of thallus in this area. Details are given showing the distribution

-of tissue of plants of Ascophylium nodosum.

Duc acknowlcdgement is made to Miss Betty Mitchell and Miss
June Gav n, who carried out the 1946 cuttings; to Miss Emily Clay who
obtained the 1947 data and to Miss Margarct Smith who obtained the 1948
Qata.
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FIG. 1

Asco/b/:y//um nodos um (Dgt;_ ';;7)

FIGURES ON AEFF OF FROND
EFRUAL DISTANCES BETWEEN
AIR-BLAPDERS (cms)

KIGURES ON RrGHT OF FRoND
ARQOAAN WEIGHTS ¢©F FRowvD
ISETWEEN AIR~-RLADDRERS £rIS
D15 THA B+RDDER  (GRAMS)

FIGURES (N BRACKETS EFRIRA
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CRGANS (GrRAmMS)

T gronen 11,

A



