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Abstract. The average annual and winter ambient air temperatures in Korea have risen by 0.7 and 1.4°C,
respectively, during the last 30 years. Radish (Raphanus sativus), one of the most important cool season crops,
may well be used as a model to study the influence of climatic change on plant growth, because it is more
adversely affected by elevated temperatures than warm season crops. This study examined the influence of
transplanting time, nitrogen fertilizer level, and climate parameters, including air temperature and growing
degree days (GDD), on the performance of a radish cultivar ‘Mansahyungtong’ to estimate crop growth during
the spring growing season. The radish seeds were sown from April 24 to May 22, 2012, at internals of 14
days and cultivated with 3 levels of nitrogen fertilization. The data from plants sown on April 24 and May
8, 2012 were used for the prediction of plant growth as affected by planting date and nitrogen fertilization
for spring production. In our study, plant fresh weight was higher when the radish seeds were sown on 24"
of April than on 8" and 22" of May. The growth model was described as a logarithmic function using GDD
according to the nitrogen fertilization levels: for 0.5N, root dry matter = 84.66/(1 + exp (-(GDD - 790.7)/122.3))
(r2 = 0.92), for 1.0N, root dry matter = 100.6/(1 + exp (-(GDD - 824.8)/112.8)) (r2 = 0.92), and for 2.0N,
root dry matter = 117.7/(1 + exp (-(GDD - 877.7)/148.5)) (r2 = (0.94). Although the model slightly tended
to overestimate the dry mass per plant, the estimated and observed root dry matter and top dry matter data
showed a reasonable good fit with 1.12 (R* = 0.979) and 1.05 (R* = 0.991), respectively. Results of this
study suggest that the GDD values can be used as a good indicator in predicting the root growth of radish.

Additional key words: base temperature, growing degree days (GDD), root dry matter
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GDD (growing degree days, °C+d) =2 (Tave- Tv) Eq. (1)

Tave: daily average air temperature, Ty: base temperature(°C)
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Table 1. Soil chemical properties in the field as influenced by basal fertilization for production of Radish in spring season.

H EC oM P20s NO;-N K Ca Mg
P (ds-m") (%) (mg-kg™) (Cmol*-kg™)
7.36 0.83 3.65 660 7.80 0.004 0.07 0.019

Table 2. Growth of radish as affected by transplanting date and nitrogen fertilizer on the 60" day after sowing in spring season.

Sowing Nitrqgen Root No. of Chlorophyll Leaf area Fresh weight Dry weight
date Fertilizer (cm) . leaves (SPAD) (emZlplant) (g/plant) (g9/plant)
(A) (B) Length  Diam. Top Root Top Root
24 April 0.5N 32.2 13.33 51.3 53.9 2,094 807 2,340 68.74 71.46
1.0N 37.2 14.44 62.4 57.4 1,842 1,139 3,332 93.60 105.55
2.0N 33.6 13.21 56.7 59.7 1,929 995 2,570 88.79 90.07
8 May 0.5N 30.1 13.80 49.6 422 2,097 575 2,866 44.06 78.61
1.0N 33.4 13.36 59.5 46.3 1,947 828 3,082 54.15 76.94
2.0N 324 13.80 62.7 51.9 1,880 830 3,299 55.73 89.75
22 May 0.5N 26.2 11.45 50.8 39.0 2,284 329 1,593 31.44 75.36
1.0N 27.8 11.20 53.2 39.3 2,253 396 1,689 37.06 90.48
2.0N 28.9 11.51 55.4 40.0 2,088 456 1,776 41.39 85.02
Significance
Sowing date (A) ok ek NS ok ek . ok ek NS
Nitrogen fertilizer (B) * NS o o o o * i *
A x B NS NS NS ** NS * * NS NS

X wk wk
ns,”,

* Non-significant or significant difference at 5%, 1%, and 0.1%, F-test.
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Fig. 1. Changes of soil temperature (A), air temperature (B), and humidity (C) in cultivation area.
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Table 3. Mineral contents of radish as affected by transplanting date and nitrogen fertilizer on the 56" day after sowing in spring season.

Sowing date Nitrogen Fertilizer K20 CaO MgO P20s T-N
(A) (B) (%)
24 April 0.5N 8.7 0.8 0.3 0.4 3.2
1.0N 9.9 0.8 0.3 0.4 3.2
2.0N 10.0 1.0 0.4 0.4 34
8 May 0.5N 9.4 1.1 0.3 0.5 3.0
1.0N 8.9 1.6 0.3 0.4 3.1
2.0N 9.0 1.7 0.4 0.4 3.2
22 May 0.5N 4.8 1.0 0.3 0.5 25
1.0N 6.3 1.0 0.3 0.5 27
2.0N 6.7 1.1 0.3 0.5 2.9
Significance
Sowing date (A) x ox NS whE x
Nitrogen fertilizer (B) bl ol ** NS bl
A x B * * NS * NS

ns.***

A
]
[
>
(1]
2
Y
o
-]
4
B
-
(]
b=
2]
£
2
©
&
-
C
@
b=
1]
£
2
©
°
(2]
14
0 — L L L
0 200 400 600 800 1000
GDD (°C-d)

Fig. 2. Changes of number of leaves A), top dry matter (B),
and root dry matter (C) with respect to GDD (growing degree
days) for spring radish. Vertical bars indicate the standard
errors of the mean values (n = 10).
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"“Non-significant or significant difference at 5%, 1%, and 0.1%, F-test.
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