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LElfect of seaweed concenfrafe on the
growth of wheat

Various scaweed prcparnlk;ns impart beneficial growth effects
on treated terrestriaf plants.' In cereals, such preparations im-
prove vicld, nutrient uptake and stem thickness.?™* While the
components of the seawced responsible for the growth stimul-
tion arc not known, it is thought that cytokinin activity is of
importance.*”’ With respect to root growth, recent experiments
have indicated that low concentrations of seawced concentrate
conld mimick the effect of low levels of cytokinin. The stimulatory
cffert of the scaweed was lost if the material was ashed.® This
clearly indicates that the repuelatory effect is associated with the
organic fraction rather than with the inorganic components. This
investigation was conducted to document more fully the effects
of scaweed concentrate on wheat growth,

Triticum acstivium 1.. cv. Inia plants were grown in a growth
chamber (16 h light at 20°C and 8 b dark at 15°C) in pots
(300 cm’) filled with a sandy-loam soit mix. The plants were not
fertilized and were watered three times weekly with tap water
(100 em"). Plants were thinned to three per pot one week from
sowing. .

Seaweed concentrate, marketed as Kelpak 66, and prepared
from Fcklonia maxima (Osheck) Papenfuss by a cold, cell-burst
process, was applicd as a soit flush in 100 cm' distilled water,
Earlicr experiments™™ have shown that low levels of scaweed
concentrate stimulated root development and plant yicld irrespec-
tive of whether applicd as a root drench or foliar spray. For case
of application the former procedure was used in this experiment.
I the first experiment, scaweed application commenced one week
after permination and consisted of cight equal applications ap-
plicd at weekly intervals. The total volume of seaweed which the
diffcrent treatments received was 0, 0,1, 0,05, 1,0 and 2,0 cm'
per pot. In a separate experiment the effect of a single applica-
tion (0,5 cm') of scaweed concentrate applicd at diffcrent stages
of plant development was investigated. These applications were
made one, three or five weeks after planting, corresponding with
carly (stages 1 — 2), latc (stages 6 - 8) and post (stage 17— 19) in-
florescence differentintion, respectively. In addition, caryopses
were soaked for one hour in a 1:100 dilution of scawced concen-
trate prior to planting. All experiments were terminated when
the plants had reachied physiological maturity. Treatments con-
sisting of six replicates were laid out in randomized blocks and
an analysis of variance conducted on the data. Mcan separation
was conducted by t-test (P = 0,05) unless the F-test indicated
no significant differences.

Grain material was digested by a semi-micro K jeldahl techni-
que and total nitrogen’ determinations conducted on the digest.

Application of seaveed concentrate resulicd in the devetop-
mem of more robust plants with darker green lcaves which senesc-
cd more slowly than those of the controls,

Production of root and shoot dry inass increased with an in-
cicased tevel of seawceed application (Table 1), At levels of 0,05
and 1,0 and 2,0 em' scaweed concentrate kernel mass was
significantly higher than that of the control. The optimum yicld
was, however, obtained at 1,0 e’ of seaweed concentrate. This
indicates that the seaweed does not have a dircct nutrient effect
but acts as a growth stimulant as has been shown eartier.*™*
With respect to the increase in kernel yield, it is noticeable that
the number of spikclets which formed on the inflorescences in-
creased significantdy with an increase in scaweed application, thus
increasing the yield potential of the treated plants. This poten-
tial was realized to a greater extent in those treatments where 0,05
and 1,0 cm' of seawced concentrate were applicd. This is in-
dicated by an increased pereentape of fertile spikelets and number
of caryopses. The increased yicld was in pant duc to the kernels
being heavier,
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As reporicd carlicr,' scaweed concentrate resulted in the
development of thicker culims (Table 1). Culm length was affected
to a fesser degree. From the culm length: culm dinmeter ratio it
is cvident that the effect of the scaweed concentrate was greater
on culm diameter than on culm length,

With respect to the quality of the kernels produced, the higher
fevel of scawced concentrate significantly increased the pcpccn-‘
tage of total nilrogen in the caryopses. Although fewer kernels
were formed at an application level of 2,0 cm’® of scawcecd, the
nitrogen content of these kernels increased 1o 3,16%. This in-
dicates that nitrogen transport to the kernels was stimulated.,

The results obtained with a secd soak (1:100 dilution) or with
single applications of scaweed concentrale at different stages of
development were not as proanunced as those obtained for the
carlier experiment where the scawced concentrate dosage was
spread over a period of time. A single application was only
heneficial if applicd during the carly stages of plant growth. Once
the inflorescence had developed, yield was not improved. The
prowth parameters which were significantly improved by a single
application during the early stages of wheat growth were root
dry mass and the number of spikelets formed.

From the present results it is clear that the beneficial efTect of
scawced concentrate on wheat yicld is due partly to stimulation
of certain growth parameters during the early stages of plant
development, and partly to a delaying of senescence and better
redistribution of assimilates during the reproductive stages of
growth. For the overall effect to be optimised, it is apparently
nceessary to apply the scaweed concentrate during carly vegetative
growth and then to consolidate the cffect with one or more ap-
plications during the carly reproductive phases. In addition the
scawceed must be applicd at the correct concentration. A low level
(0,01 em") did not stimulate growth, whercas a high level in-
creased vepctative growth but did not result in optimal kerncl
yicld. Simitar cffects have been reported for other crops.™"

Table 1. The effects of different levels of seaweed concentrate applicd
as a snil flush on the growth of wheat. Mcan separation is by 2-test. Means
followed by the same character are not significantly different (P = 0,05).

Seaweed cancentrate applied (em')

Paramcter measured 4] 0,01 0,05 1,0 2,0 s.c.m.
Root dry mass

(e pot ") 02¥ 026" 034 037 051" 0,03
Shont dry mass

(g ot ") 0,38 0377 072" 075 097 om
Total vepetative .

material (g pot™)  0,58° 0,63 1,06 1,12 1,44 0006
Kernel mass

(g pot™ ") 019" 0,49 064" 1,74 034 004
Total plant dry : .

mass (g pot” ') 0,77 082" 1,70 286" 1,78" 0,06
Number of spikelets

per pot 21,18 22,38 26,79 31,41 3447 0,72
Spikelets fertile

(") 27,6° 2167 690" 576 263 4.7
Number of kerncls

per pot S8 89 151" 186" 907 135
Average grain mass !

(mg) 12,77 322 353 95 gt Ao
Culm diameter (mm) 087 089" 112" 126 1417 003
Culm length (am) 29,76° 30,63" 37,64 JI,GOJ 29,11 072
Culm fength: culm

diameter ratio 13.90" 346" 33897 257" 20,75 095
Total kernel

nitrogen (%) 1,92 206" 1,75 2357 316 0,09




