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Improvement of Emergence of Parsley Seeds by Post-sown Priming
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Summary

The efficiency of, and appropriate temperature, its duration and moisture content of a seeding
mixture (Pretty Soil, type 140) for post-sown (PS) priming of parsley seeds were studied. The
seeds were sown in flats packed with the seeding mixture adjusted to a moisture content of 45 and
50%, and primed at different temperatures for different periods of time in boxes to prevent the
evaporation of moisture from the seeding mixture. Thereafter, the control unprimed seeds were
sown and the treated and the control flats were fully watered and subjected to the conditions
required for growth. In Experiment 2 and 4, during the treatments with moisture at 45 and 50%
contents for 10 days at 15 °C and for 7 days at 25 °C seeds emerged at the rates of 20 to 40% and
these seedlings were etiolated, indicating that these treatments were not appropriate. In the
treatments at 15 °C for 7 days (Expriment 1) and at 25 °C for 5 days (Expriment 3), the percentage
of emergence under the growing conditions of cabinets was almost always higher with a 45%
moisture content than with a 50% moisture content. In Expriment 5, the emergence in the early
days was more rapid in the treatment with a moisture content of 45% at 25 °C for 5 days than in
the treatment with a moisture content of 45% at 15 °C for 7 days. In Experiment 6, the seeds in the
treatment with a moisture content of 45% at 25 °C for 5 days, emerged earlier, faster and in larger
numbers in a glasshouse, and grew into seedlings with a more uniform fresh weight than those in
the absence of treatment. The treatment with the seeding mixture adjusted to a moisture content of
45% at 25 °C for 5 days was found to be suitable for PS priming.
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crispum Nym., seeds (' New Curl Summer’, Takii &

Introduction Company, LTD, Japan) were sown in plastic flats with

Parsley seeds germinated very slowly (Thomp-
son,1923). The germination percentage of parsley seeds
commercially supplied from 1989 to 1998 in Japan was
only 60 to 70 % (Annual Report of National Center for
Seeds and Seedlings, Japan, 1999). Kato et al. (1978)
reported that parsley seeds contained coumarin hera-
clenol which inhibits germination. Gibberellin treatment
(Thomas, 1996) and priming in a polyethylene glycol
(PEG) solution (Akers et al., 1987) improved the germi-
nation. In 1997 Miura et al. developed a new seed
treatment, post-sown (PS) priming in a seeding mixture
that had been very effective for the improvement of the
emergence of Malabar spinach, Basella alba L., seeds.
Therefore, we examined whether PS priming improved
the emergence of parsley seeds and determined the
appropriate conditions for PS priming.

Materials and methods

In July 1996 to July 1997, parsley, Petroselinum

Received; June 2, 2000. Accepted; March 14, 2001.

* Corresponding auther.

** Present address: National Agricultural Research Center for Kyushu
Okinawa Region, Kurume, Fukuoka 839 - 8503

32 cells that were cut from plastic flats (28 cm in width
and 54 cm in length) with 128 cells (25 mL for each
cell), packed with a seeding mixture adjusted to a water
content of 45 and 50% (water weight/wet weight) by the
addition of distilled water. The seeding mixture con-
sisted of Pretty Soil (type 140, Otuka Sangyo, LTD,
Japan, main material; 30% artificial inorganic sub-
stances and 60% organic matter, nutrient composition;
130- 150 mg N, 1000- 1500 mg P,O; and, 130- 150 mg:
L'K,0) with a moisture content of about 45%. Each
flat sown was put into a plastic box (23 x 30 X 9 cm) to
impede evaporation. In each Experiment 1 to 5, these
boxes were kept for 5 to 10 days at 15 and 25 °C , the PS
priming ended on the same date, and the flats were fully
watered and transferred into a cabinet to induce growth.
The plants were exposed to a photosynthetic photon flux
of 60 zmol-m™ +s™! under an 8hr photoperiod at 30/20
°C (day/night). In Experiment 6, the flats were fully
watered and transferred into a glasshouse in July. For
the control of each experiment, seeds were sown in the
flats as above, fully watered and transferred into the
cabinet or glasshouse without priming. Under the grow-
ing conditions, the number of seedlings that emerged
was counted every day.
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Table 1.
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Effect of post—sown priming of parsley seeds in a seeding mixture with different

moisture contents at 15 and 25 °C for different days on the emergence in cabinets.

Emergence percentage (SE)

Treatment Days to emergence
0 5 10 20
Experiment 1
Control” 0(0) 0(0) 4.2(2.8) 36.5(5.5)
15 °C /7d/45%° 0(0) 55.2(1.0) 76.0(4.2) 77.1(3.8)
15 °C /7d/50% 0(0) 36.5(7.3) 53.1(4.8) 56.3(3.6)
Experiment 2
Control 0(0) 0(0) 8.3(3.8) 78.1(6.5)
15 °C /10d/45% 36.5(5.5) 90.6(3.1) 92.7(4.5) 93.8(3.6)
15 °C /10d/50% 19.8(2.8) 83.3(5.2) 85.4(4.2) 87.5(3.1)
Experiment 3
Control 0(0) 0(0) 2.12.1) 61.5(5.2)
25 °C /5d/45% 0(0) 70.8(5.5) 91.7(1.0) 91.7(1.0)
25 °C /5d/50% 3.1(1.8) 58.3(2.8) 81.3(4.8) 89.6(2.8)
Experiment 4
Control 0(0) 0(0) 0(0) 19.8(5.5)
25 °C /7d/45% 36.5(6.8) 78.1(4.8) 82.3(4.5) 85.4(3.8)
25 °C /7d/50% 33.3(4.5) 74.0(2.8) 81.3(4.8) 83.3(4.2)
"Nontreated control.
YTemperature/days/moisture content.

Three flats were used per treatment in Experiments 1 100
to 5, and 5 flats per treatment in Experiment 6.

About 10g of the mixture with adjusted moisture gﬂ i
content for each flat was dried at 105 °C for 2 days to ‘é
determine the correct moisture content on a wet weight Q
basis. 2 A

%3
Results and Discussion % _

The actual moisture contents in the treatments with %ﬂ
moisture contents of 45 and 50% , ranged from 45.0 to 5 1
46.4% and from 50.0 to 51.0%, respectively.

In the 15°C experiment for 7 days (Experiment 1, . ' L
Table 1), PS priming in the mixture with a 45% moisture 0 5 10 15 20 25
content gave a higher emergence percentage at any time
than that in the mixture with a 50% moisture content and Days to emergence in a cabinet
the control (nontreated). In the 15 °C experiment for 10 Fig. 1. Emergence curves of parsley seeds subjected to post—

days (Experiment 2), PS primings in the mixture with 45
and 50% moisture contents induced an emergence rate
of 20 to 40% at the end of the period. These seedlings
were etiolated and did not develop into normal trans-
plants. Based on the results obtained, it was considered
that these two treatments were not appropriate for seed
treatment.

In the 25 °C experiment for 5 days (Experiment 3), PS
priming in the mixture with a 45% moisture content led
almost always to a higher emergence percentage than
that in the mixture with a 50% moisture content and the
control. In the 25 °C experiment for 7 days (Experiment
4), PS primings in the mixture with 45% and 50%
moisture contents induced an emergence rate of 30 to

sown priming (Experiment 5). 25 °C /5d; seeding mixture
with 45% moisture content at 25°C for 5 days (@ ), 15°C/
7d; seeding mixture with 45% moisture content at 15 °C
for 7 days ( A ), vertical bars; SDs.

40% at the end of the period. It was considered that
these two treatments were not appropriate for seed
treatment.

The emergence percentages on the 20th day of con-
trols varied with the experiments. This may have re-
sulted from the differences in the population and storage
period (several months after purchase to about one year
in a desiccator at room temperature) of seeds and
humidity in the cabinets for growth.
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Table2. Stand and growth of parsley seedlings from seeds subjected to post—sown priming in a seeding mixture with 45%
moisture content at 25 °C for 5 days, and subsequent transfer to a glasshouse for 25 days (Experiment 6).
Emergence Stand’ Top fresh weight per seedling
Treatment’ o
¢ mg Coefficient of variation (%)

Control* 60.9 16.1 64.5
25°C/5d/45% 88.8 50.9 38.5
Significance® *xk kK

“Temperature/days/moisture content.

YPercentage of seedlings that spread true leaves compared to seeds sown.

*Nontreated control.

W% significant at P=0.001 by ¢ test for emergence and stand percentages converted into angles and for fresh weight.
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Fig. 2. Emergence curve of parsley seeds subjected to post-
sown priming in a seeding mixture with 45% moisture
content at 25 °C for 5 days (Experiment 6). Vertical bars;
SDs.

Analyses of the results of priming at 15 and 25°C
showed that the 45% moisture content at 15°C for 7
days or that at 25°C for 5 days was more effective.
When the effectiveness of the two treatments was
compared in Experiment 5 (Fig.1), the percentage of
emergence was higher on the 2nd, 3rd and 4th days in
the 45% moisture content at 25 °C for 5 days than in that
at 15°C for 7 days. Furthermore, the suitability of PS
priming in the mixture with a 45% moisture content at
25°C for 5 days for the raising of transplants was
confirmed in Experiment 6 (Fig.2). In the last experi-
ment, primed seeds began to emerge on the 2nd day and
reached a maximum of about 80% 7th days after transfer
to the glasshouse, whereas the control seeds began to
emerge on the 11th day and attained a final emergence
rate of about 60% on the 25th day. While 85% of the
seeds primed at 25 °C for 5 days at 45% moisture content
developed true leaves after 25 days in the glasshouse,
only 49% of the control did (Table 2); the meam weights
of the top of respective seedligs were 51 and 16 mg.

The appearance of the seedlings in the treated and the
control seedlings are shown in Fig. 3. Coefficient of
variation of the seedling weight (Table 2) was lower in

Fig.3. Seedlings from seeds subjected to post—sown priming
in a seeding mixture with 45% moisture content at 25 °C
for 5 days, and subsequent transfer to a glasshouse for 25
days (Experiment 6). P; Subjected to post—sown priming.
C; Nontreated control.

the treatments than in the control, suggesting that the
growth of the seedlings in the treatments was more
uniform.

Ely and Heydecker (1981) reported that priming
parsley seeds in a PEG 6000 solution (-1.2MPa, 15°C ,
3 weeks) improved germination and emergence, and
increased the fresh weight per plant. Akers et al. (1987),
Pill (1986), and Rabin et al. (1988) also demonstrated
the advantage of priming in a PEG solution for better
germination and emergence of parsley seeds. However,
seeds treated with a PEG solution must be washed and
dried before sowing, a very laborious treatment. PS
priming is simple; that is, seeds must only be sown in a
seeding mixture with adjusted moisture content and kept
under certain temperature and moisture conditions for
several days, with subsequent transfer for growth.
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