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Effects of Seeding Rates and Seedbed Preparations on the Seedling

Establishment and Yield of Surface-Sown Pasture Species
Dong Am Kim, Sung Cheol L.ee* and Joung Kvong Lee**
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. INTRODUCTION

It is estimated that about 66% of the national terri-
tory belong to mountainous areas in Korea. These large
areas of land, however, are too steep and uneven for the
use of conventional pasture establishment methods.
Under these difficult circumstances, surface sowing
methods involving minimal seedbed preparation offer
possibilities for pasture improvement. The most widely
used minimum seedbed preparation methods are mecha-
nical preparation, use of herbicides, hoof cultivation
and burning.

In Korea, MAFF(1987) reported that 74% of grass-
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land was improved by surface sowing using herbicides,
burning, hoof cultivation and raking during 1985-1986.
At the same time the Korean government strongly
recommended to use an excessively high seeding rate of
pasture mixtures simply because deficiencies in esta-
blishment can be countered by increasing the seeding
rate. Of the minimum seedbed preparation methods,
herbicide treatment and hoof cultivation are well
known as a promising method for surface showing
(Campbell, 1968; Campbell er al, 1981), however,
despite of much discussion and experiments in recent
years, burning or nor burning is still 2 matter of some
controversy (Thomas, 1960) and also little is known
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concerning raking as well as seeding rate of pasture
mixtures, This experiment was therefore designed to
determine the effects of different seeding rates and
seedbed preparation methods on the seedling establish-

ment and yield of surface-sown pasture species.

il. METHODS

Experiment was laid down at Hwanam Farm, 16 km
west of Suweon, on a steep hill facing north-west.
Major shrubs and grasses in the experimental area
were Quercus aliena and Arundinella hirta. The soil
was light sandy loam and a soil analysis made in 1983
gave a pH of 5.0, medium exchangeable X,0 and
very low available P,O,.

The experiment was conducted using a split-plot
design with seeding rates of 20, 30 and 40 kg/ha of or-
chardgrass (80%) and ladino clover (20%) as main plots
and seedbed preparations, such as non-treatment,
burning and raking as subplots. Each plot (1.2 x 3.0m)
was replicated three times. After experimental plots
were allocated, shrubs and native grasses were cut out
from the non-treatment plots. Burning and raking
were made as a seedbed preparation prior to sowing.
Lime and fertilizer were applied onto all the plots as
follows: 1,000 kg Ca(OH),, S0kg N, 150kg P,0, and
100kg K, O/ha in 1983, and 150kg N and 100kg N, O/
ha in 1984. Sumas orchardgrass and Regal ladino clover
were hand sown at the rates of 20, 30 and 40 kg/ha on
23 August, 1983. Percentage establishment for pasture
species was calculated from the seedling counts and
the estimated number of viable seeds sown on 28
September, 1984. A quadrat 30cm long by 20cm
wide was used for these counts.

Yields were measured by harvesting forage from an
area 1.0 x 2.0m in the center of each plot on 23 May,
14 July and 18 October, 1984. All forage samples
were oven-dried (105 °C) and calculations were made
on this basis. Data were subjected to an analysis of
variance, and least significant differences are presented
at the 5% levels.

11l. RESULTS AND DISCUSSION
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Fig.1. Effect of seeding rate and seedbed p-
reparation on the establishment of or-
chardgrass.
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1. ESTABLISHMENT

Fig. 1 and 2 give percentage establishment of pasture
species at the seeding rates of 20, 30 and 40kg per ha
using different seedbed preparation methods such as

non-treatment, burning and raking.

Seeding rate (kg/ha)
Fig.2. Effect of seeding rate and seedbed
preparation on the establishment of

ladino clover.

From the results(Fig. 1 and 2) it is clear that increas-
ing seeding rates of orchardgrass from 20 to 40kg gave
decreased seedling establishment, but this phenomenon
is less pronounced in ladino clover establishment. In
other words, as seeding rate increased so did percentage
establishement downward more in orchardgrass than
ladino clover. Presumably this trend in the establish-
ment between orchardgrass and ladino clover rose direc-
tly from species differences in early development and

consequent inter-plant competition. The seedling es-



tablishment differences due to seeding rate, are more
apparent when seeding rate means are compared, as
in Table 1. The establishment of orchardgrass obtained
from the seeding rate of 20kg was significantly higher
(P < 0.05) than that from the seeding rates of 30 and
40 kg/ha, but no differences were found between dif-
ferent seeding rates of ladino clover. The results there-
fore confirm the earlier findings of Davies(1928), Hed-
dle and Herriott(1954) and Chamblee and Lovvorn
(1954), who reported that higher seeding rate of grass

species reduced seedling establishment.

Table 1. Seeding rate and seedbed preparat-

ion means for establishment from Fig,

1 and 2.

Percentage establishment (%)

Treatment -
Orchardgrass  Ladino clover

Seedbed preparation(SP)

Non-treatment 19.6% 14.3¢
Burning 284" 315
Raking 46.2°¢ 33.5°

Seeding rate{SR)

20 38.3 27.5
30 29,0 26,4
40 26,4 244
LSD=10.05 7.7 NS
[nteraction{ SP) x (SR) NS NS
Means not followed by the same letter differ at the 0.05
level probability.

NS, Non-significant.

As shown in Fig. 1 and 2, seedbed preparation
methods significantly affected (P < 0.05) seedling es-
tablishment of pasture species. A significant higher
establishment of orchardgrass was obtained by raking
than by both burning and non-treatment, but both the
raking and burning showed significantly higher establish-
ment (P < 0.05) in ladino clover. The raking or burning
prior to surface sowing was therefore one of the most
suitable minimum seedbed preparation methods. Mclvor
and Gardener(1981) reported that dead plant cover
can reduce seedling establishment by providing a physi-
cal barrier to seed-soil contact and or radicle-entry.

The fact that seedlings established less on the non-
treatment plots may be partially attributed to lack of

optimum seedbed conditions due to dead leaves cover in
this experiment. In an investigation of pasture establish-
ment. Anderson and Elliott (1957) found that adapted
species of grasses and legumes could be satisfactoriiy
established on burned-over areas. Grant er al. (1958)
described that surface cultivation, such as harrowing
and rotavation greatly increased the chances of succes-
sful establishement. Carter and Sannders (1969) em-
phasized an essential feature of minimum seedbed tech-
nique in surface sowing. Present results agree closely
with the conclusions of the above workers.

On the other hand, the trends in seedling establish-
ment between seedbed preparation means were similar
to the results of Fig. 1 and 2. However, establishment
differences due to seedbed preparation, are more evi-
dent when the seedbed preparation means are com-
pared, as in Table 1. A seedbed preparation x seeding
rate interaction did not occur in this experiment.

In this experiment there was no evidence of an
interaction between seeding rate and seedbed prepara-
tion. This is, the increase in seedling establishment due
to seedbed preparation was not modified by the seed-

ling rate of pasture species under nonarable conditions.

2. YIELD

The dry matter yields of pasture species at different
seeding rates are shown in Fig. 3. As the medium
seeding rate of 30kg per ha, the dry matter yield of
5951, 8729 and 8913kg per ha was obtained from
burning, raking and non-treatment plots, respectively,

but at the lower seeding rate of 20kg, the dry matter
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Fig.3. Effect of seeding rate and seedbed
preparation on the yield of pasture
species.
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yield of 4999, 7799 and 8196kg was obtained from
those plots, respectively.

In this experiment as the seeding rate of pasture
species increased from 20 to 30kg per ha, the total
yield of dry matter was slightly increased, but no in-
creased was observed when the seeding rate increased
from 30 to 40kg. However, there were no significant
differences in the total dry matter yield of pasture
species between different seeding rate means(Table 1).
For the dry matter yield of pasture species, the results
obtained from this experiment agree with the general
conclusions of some workers (Heddle and Herriott,
1954; Brougham, 1954; Kim et ¢l., 1973) that seeding
rate had littie effect on total dry matter yield.

Therefore if, under surface sowing conditions, lower
seeding rate gave equal yield to higher seeding rate, it
may be preferable to use the lower seeding rate. As

shown in Table 2, there were significant differences in

Table 2. Seeding rate and seedbed preparat-
ion means for yield from Fig.3.

Dry matrer vield (kg/ha)

Treatment

Ist cut 2nd cut 3rd cur Toral
7:\’;-'?\1&(1 preparation(SP) N i
o Nowtreamen  4038% 24990 L9330 g8
Burning 1978 1749 18377 5obd
Raking 39620 2278% 2016 B406"
Seeding rate (SR)
20 Sy 0 e 7o
30 3918 20000 1847 7865
40 3323 278 2026 7523
LsD=0,05 NS*© NS NS NS
Interaction{SP) X {SR) NS NS NS NS

Means not followed by the same letter differ at the 0,05

level probability.

NS, Non-significant.

the yield of pasture species between seedbed prepara-
tion means. The dry matter yield from both the raking
and non-treatment plots was significantly higher than
that from the burning plots. It was interesting to note
that the burning which gave a higher establishment of
pasture species than the non-treatment, showed the

lowest yield in this experiment. Many research findings
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regarding the effects of burning on germination, esta-
blishment and controlling competition have been re-
ported, but no burning effects on the yield of surface-
sown pasture species have been published. Nevertheless,
the reports of Grant ef a4l.(1958), and Anderson and
Elliott(1957) relative to surtace seeding can give some
suport to the above results. Grant et gl. mentioned that
for surface sowing, burning was not always necesssry
or desirable, particularly on slopes or small mounds
where seeds and manures were liable to be washed off.
Anderson and Elliot (1957) described that burned soils
were low in organic matter. Under this burning experi-
ment, it appears, therefore, that a large yield reduction
from the burning plots is more likely to be by less
availability of soil organic matter and much accretion
of carbonized plant material following incomplete
burning.

There was no evidence of an interaction between
seedbed preparation and seeding rate for the yield of
pasture species. This is, the increase in yield due to seed-

bed preparation was not modified by seeding rate.

V. SUMMARY

An experiment was carried out ot determine the
etffects of seeding rates and seedbed preparations on
the establishment and yield of surface-sown pasture
species. Establishment of orchardgrass was significantly
increased by the lowest seeding rate of 20 kg/ha as
compared to 30 and 40 kg/ha, but no difterences were
found between the seeding rates of ladino clover. Both

raking and burning significantly improved the establish-

ment of pasture species in comparison with non-treat-
ment. There was a significant difference between the
raking and burning for the establishment of orchard-
grass, but no significant difference was found between
the two treatments for that of ladino clover.

Increasing seeding rate of pasture species did not
enhance the yield of surface-sown pasture, but both the
raking and non-treatment significantly increased the
yield of pasture species. The results suggest that both
the raking and burning can improve the establishment

but increasing seeding rate over 20 kg/ha and burning



may not increase the yield. establishment of perennial ryegrass, timothy and
roughstalked meadow grass. Welsh J. Agric. 4:

250-254.

(Key word: seeding rates, seedbed preparations, seedling

establishment, surface-sown pasture species.)
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