Iran Agricultural Research, Volume 3, No. 2, 1984

NOTE

SOAKING SUGARBEET SEEDS TO IMPROVE EMERGENCE AT THREE SEEDING
DEPTHS AND TWO IRRIGATION TREATMENTS!

A.R. Sepaskhah?

ABSTRACT

Poor stands of surgarbeet (Beta vulgaris L.) are obtained as a result of
surface crust formation on the calcareous soils of arid and semi-arid re-
gions. Deep seeding compounds these difficulties. The effect of soaking
times of 0, 12, 24 and 48 h on seed germination of a locally recommended
cultivar of sugarbeet was studied in the laboratory. The effects of soak-
ing treatments on seedling emergence at depths of 2, 4 and 8 cm and after
once and twice watering were also evaluated under greenhouse conditions.
Seeds were scaked in running tap water im the laboratoryat the temperature
of 20-25C. Air-dried seeds were planted in a Calcixerollic Xerochrept
silty clay loam soil. Germination was significantly increased,. as com-:
pared to the control by 2.8 and 3.8 times for soaking times of 24 and 48
hr , respectively. The seedling emergence after 48 hr soaking at 4-cm

“depth and twice-watering was comparable to that of 2-cm depth and once-

watering treatments. Furthermore, seeds soaked for 48 hr
planted at 2-cm depth with once-watering treatment was as effective as
the no soaking treatment at the twice-watering treatment in increasing
the seedling emergence. Therefore, by soaking the seeds for 48 hr one
irrigation could be saved in obtaining the same percentage of seedling
emergence. Further research is needed before these results could be
applied to the field conditions.
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INTRODUCTION

Any direct-seeded crop faces danger of biotic and abiotic
stresses due to alonger time taken for seedling emergence from
the soil. This is particularly true for a crop such as sugar-
beets (Beta vulgaris L.) sown in calcareous soils of arid and
smei-arid regions susceptible to surface crust . Furthermore,
deep seeding enhances these problems. Under these conditions
poor stands reduce - crop yield.

Poor germination may be due to the presence of water soluble
inhibitors (2, 3), barriers that reduce the penetration of
oxygen and water into the embryo (1, 4, 7) or to the presence
of toxic levels of inorganic salts (8). Various investiga-
tions have been conducted to improve the magnitude and rate
of beet germination. Germination could be improved by treat-
ment with chemicalssuch as dilute acid (1) and cytokinins
(1, 13). An effective method of increasing the magnitude and
rate of germination of vegetable seeds such as carrots
(Daucus earota L.) and table beets was reported to be osmo-
conditioning, preferably under suboptimal temperatures prior
to planting (6, 9, 11).

Deep planting of seeds could have an adverse effect on
seedling emergence. Gul and Allan (5) reported a 21% reduc-
tion in the emergence rate index of wheat (Triticum gestivum L.)
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as the seeding depth increased from 8.0 to 10.3 cm. Sepaskhah
and Raessi-Ardekani (l1) reported that seedling emergence of
barley (Hordeum wulgare L.) was reduced by 37 and 89% as the
seeding depth increased from 2 to 8 and 12 cm, respectively.

The present experiment was conducted to study the interac-
tion effects of socaking times in tap water and seeding depths
on the germination and emergence of sugarbeet seeds under
laboratory and greenhouse conditions. Furthermore, the in-
fluences of once and twice-watering on the seedling emergence

were also studied.

MATERIALS AND METHODS
Germination
Scaking treatments were conducted for 0 (control), 12, 24

and 48 hr in the laboratory at 20-25°,. Polygerm seeds of

a locally recommended cultivar of sugarbeet in cheese cloth

.bags were placed in running tap water. The moisterned seeds

were spread in a thin layer on a paper towel and were dried °*

at room temperature for 24 hr . Treated seeds (30 seeds/
dish)were allowed to germinate at 25°C in 9-cm glass petri-
dishes lined with two layers of Whatman No. 1 filter paper
and soaked with about 10 ml of distilled water. Germination,
carried out in darkness, was scored as number of sprouted
seeds per 100 seeds as a function of time. The experimen-

tal design was completely randomized with three replications.

Emergencel

Treated seeds were planted .in 4-kg plastic pots, filled with
a Calcixerollic.Xerochrept silty clay loam soil, under green-
house conditions. Some physico-chemical properties of the
so0il were: pH 7.9 (saturated paste) , porosity 40.5%, organic
matter 1.8% , and saturated extract electrical conductivity
(Ece) 1.1 mmhos cm_l. Air-dried soil  was passed
through a 2-mm sieve and placed in pots to a bulk density

-3
of 1.2120.01 g ecm. . In order to plant the seeds at 2-,4-and
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8-cm depths, the pots were partially filled to ‘depths of 14,
12, and 8 cm, respectively. Forty treated seeds of uniform
size were distributed randomly on the surface of the level
soil. All of the pots were then filled to a depth of 16 cm.
The pots were watered with tap waterto afield capacity at the
beginning of the experiment, and again after 7 days. The
number of emerged seedlings was recorded daily for 15 days.

The mean daily maximum and minimum air temperatures were 29.7
and 8.4°C, and the maximum and minimum RH were 90 and 22%,

respectively. The experimental design was a 4x3 factorial
in a completely randomized arrangement with four replica-

tions.

RESULTS AND DISCUSSION

Germination

Seed germination percentages under laboratory conditions as
a_ function of time for the various soaking treatments are
shown in Fig. 1. The rate of germination increased as the
soaking time increased. Soaking periods of 24 and 48 hr
significantly increased the seed germination by 2.8 and 3.8
times compared to the control, suggesting that the seeds may
contain inhibitory substances. Similar results were report-
ed by Khan et al, (9).

Emergence

Seedling emergence percentages as a function of time for
various soaking treatments and seeding depths at the once-
and twice-watering treatments are shown in Fig. 2. At 8-cm
depth, the emergence rate was negligible and slow at both
watering treatments. The rate of emergence at the 4-cm
depth was slow at the once-watering treatment and then be-
came greater at the twice-watering treatment. Apparently,
at this depth, the rate of emergence was not affected by
soaking. At the once-watering treatment, the rate of emer-

gence was higher at the soaking periods of 24 and 48 hr and
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Germination of sugarbeet seed as a function
of time at the various soaking treatments.
Bars denotes standard error (SE) to compare
the means at the last day germination.
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Fig. 2. Emergence of sugarbeet seed as a function of time
at the various soaking treatments and seeding
depth, at the once and twice-watering treatments.
Bars denote standard error (I SE, II SE} to com-
pare the means at the last day of once and twice-
watering treatments, respectively.
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2-cm depth. However, at the twice-watering treatment and
with seeding depth of 2 cm, higher rate of emergence was
achieved by all socaking treatments as compared to the control.
The interaction between soaking time ~ and seeding depth was
significant at once-watering treatment. The seedling emer-
ence at once-watering treatment was increased 3 times by 48 hr
of soaking and planting at the depth of 2 cm. Soaking hr
treatment did not affect seedling emergence at 4-and 8-cm depths.
At the once-watering treatment, seedling emergence was sub-
stantially reduced at the seeding depth of 4 cm and drastical-
ly reduced at the 8-cm depth.

Soaking for 24 and 48 hr promoted the seedling emegence by
56 and 74% at twice-watering treatment at the seeding depth
of 2 cm. There was also a 2.2-fold increase in the seedling
emergence at the soaking time of 48 hr and 4-cm depth, but,
seedling emergence was not affected at any soaking treatments
at the higher seeding depth. Seedlingemergence was improved sig-
nificantly by decreasing the depth of seed placement.The seedling
emergence of 43 hr of soaking treatment at 4-cm depth at twice-
watering treatment was comparable to that of the seeding
depth of 2 cm at once-watering treatment. Furthermore, with
the seeding depth of 2 cm, soaking for 48 hr at once-water-
ing treatment was as effective as the no soaking treatment at
twice-watering treatment in increasing the seedling emergence.
Therefore, by soaking the seeds for 48 hr , once irrigation
could be saved in obtaining the same percentage of seedling
energence, or seedling emergence could be doubled with two
consecutive irrigations.
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