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Effect of Banded Subsoil Fertilization on the Yields and N Utilization of Radish
(Raphanus sativus L.) in Plastic Film Mulching Cultivation

Chang-Hyu Yang , Chul-Hyun Yoo, Bok-woo Shin, and Seung-Won Kang" (Honam Agricultural Research Institute,
NICS, RDA, Iksan 570-080, Korea, DNational Institute of Crop Science, RDA, Suwon 441-707, Korea)

ABSTRACT: To establish law-put fertilization technique and increase of fertilization efficiency during
cultivation of plastic film mulching for plant, the improvement of soil properties, nutrition efficiency and
yield by banded subsoil fertilization (BSF) using band spoty applicator was conducted at radish (Raphanus
sativus L.) field in Honam Agricultural Research Institute from 1997 to 1998 for 2 years. These results
were as follows. T-N, available P,Os exchangeable Ca and K contents of soil were increased those of
before experiment, especially in BSF treatment. Also, the content of soil NOs;-N was higher in BSF as
fertilization amount is increasing than in CF (conventional fertilization). Uptake amounts of nitrogen
fertilized were high in BSF during overall the growth period of plant and N utilization was high by 21.9~
30.4% in BSF compared to in CF. The rate of fertilizer loss by rainfall was largely reduced, because all
fertilizer applied was putted around the root zone. The total yields of fresh radish BSF treatments were
more increased 13~37% than that of CF treatment.
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Fig. 1. Banded subsoil applicator.

Fig. 2. The spectacle of banded subsoil fertilization.

Table 1. Soil texture and chemical properties of the soil before experiment

pH OM T-N Av.P,0s5 Ex. cat {cmol kg”l) Soil
1:5) (g kg™ (g kg (mg kg K Ca Mg texture
54 134 0.65 323 0.63 35 1.0 SL
Table 2. Characteristics of band spoty applicator
Power Fertilization Fertilization Fertilization Control on amount of
(Hp) hole (ea) depth (cm) interval (cm) applied fertilizer
4 3 (hopper) 3~15 20~30 Three steps
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Fig. 3. The change of NOs-N content in soil during growing season on fertilization methods.
*CF : Conventional Fertilization, BSF : Banded Subsoil Fertilization.

Table 3. The changes of soil chemical properties after experiment

pH OM T-N Av.P:0s Ex. cat (cmolc kg™)

Treatment 4 1 1
(1:5) (g kg ) (g kg') (ng kg™) K Ca Mg
Control’ 54 13.0 0.60 410 0.83 38 12
100%BSF” 55 12.6 1.05 416 0.84 3.8 12
70%BSF” 55 12.7 1.00 411 0.83 3.8 12
50%BSF’ 55 12.1 0.80 412 0.81 3.8 12
Non Fertilization 5.4 12.0 045 381 0.74 37 12

) Control : Conventional Fertilization.
?BSF : Banded Subsoil Fertilization.
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Table 4. The change of NOs™ content in plant during growing season on fertilization methods (unit : mg kg™)
Treatment Early growing season Middle growing season Harvesting season
Leaf Leaf Root Leaf Root
Control 11,341 6,762 4,306 3,680 2,330
100 % BSF* 11,362 7,722 5,749 4,557 3,172
70%BSF 11,353 7,093 5,054 4,125 3,051
50%BSF 11,359 7,048 4,683 3,725 2,645
Non Fertilization 9,823 4,324 3,635 2,043 1,332

*BSF : Banded Subsoil Fertilization.

Table 5. Changes of SPAD values during growing season on fertilization methods

Days after sawing (day)

Treatment .
30 40 50 60 100
Control 38.3 424 38.5 36.1 32.1
100 % BSF* 39.1 43.8 45.0 43.2 41.1
70% BSF 38.8 43.4 43.8 429 409
50%BSF 39.0 43.2 43.6 422 404
Non Fertilization 30.6 38.2 36.7 335 309

*BSF : Band Spoty Fertilization.
# Measurement : SPAD 502

Table 6. Changes of dry weight during growing season on fertilization methods (unit : g m?)
Days after sawing (day)
Treatment
30 45 60 . 75

Control 49 166(100)” 438(100) 569(100)

100%BSF* 5.0 252(152) 568(130) 733(129)

70%BSF 43 228(137) 538(123) 698(123)

50%BSF 4.1 200(120) 432(99) 586(103)

Non Fertilization 4.1 122(73) 241(55) 330(58)

"y Increaing ratio of dry weight compare to control.
*BSF : Banded Subsoil Fertilization.
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Fig. 4. N utilization and amount of N uptake on fertilization methods.
*CF : Conventional Fertilization, BSF : Banded Subsoil Fertilization.
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Fig. 5. Distribution ratio of root weight in radish on fertilization methods.
*CF : Conventional Fertilization, BSF : Banded Subsoil Fertilization.

Table 7. Yield and yield components in radish on fertilization methods

Treatment Leaf number  Root length  Root diameter ~RL/RD  Root weight Yield 'Yje]d
(No. plant’l) (cm) (g plant'l) Mg ha) index

Control’ 15.5 18.7 7.7 2.43 737 61.46 100
100%BSF” 179 21.1 9.4 2.24 1,009 84.07 137
70%BSF 17.7 20.3 8.2 2.48 946 79.01 129
50%BSF 16.8 19.5 8.2 2.38 831 69.23 113
Non Fertilization 13.3 15.7 6.6 2.38 446 37.12 60

Control :

Conventional Fertilization.

?BSF : Banded Subsoil Fertilization.




T AjAl Aol dE

403

b 8709040] Han gir. EEAULE AHgse] Ay
BN Tl ) %S AR B Sl Agde
24 42 434 5 9ol 151802 g o
24170 S glonl AMYE Sk BUHeLE £l 2t
4] ok A £ AL TFsslo] wAE At
A 723 1 B8 sk xEE Ao sthect

=

o OF
0o 9

HHT] B35 AIA] Al ag Sof 9 degan)r)s g
= S8t BEFANZIE A 6};% 1997'35-E] 19987}
2 Bk o5 o] gl H5 Aulist F o, ool
SE % T PAE 98-S Hrkelsion o Ay o
S 2k
Al Aof vjsted A4, FaAL A 2F 9 4
grfol folx om EFAR|eA F7H&o] 7o =
NOs-N ke Asirmlef] ula] EFSAH]oA Aln|450]
EFETE Witk AEA 5 AWAL S E5AH|

T T 1 WA
A A AE7IE SR wora Aol 85 BN 32.0%

—

o Biste] EZAM|o|N 21.9~304% £gom EFANE
A2 o) A7} 7hsske] 73S0l o8t Al A0 £AE

o] AA AT F ¥
Fo] FAH] 53.2%9]
58.4~61.2%

A 500 g ool AEA v
njste] EFAIR] 70%, 100%°14
EXOM F4EE DAY 6146 Mg ha'

) 13~37% &5 9ith
&nEo

18 S, B BETT. (1991) L iR L Rtk

H-LAEE. 62, 654-661.

2. BRARPEEE. (1994) B/ b MK 4% 58 40 & %kluu
WEREMAEZEL VR 74 [BHEEICBY é
TR O RIRERE & Bl ) ﬂ 52-66.

3. REIREAME. (1994) FRhL e 2T pa g 7L % HIEAE
BHASE D RBIRGEERATEE S Ry 7 (B

E I ’fé%ﬁf)ﬁfﬁ@ﬁﬁﬂé%[&&ﬁ@i%]ﬁ%{lu
1-16.

4 DS, (1994) 'EK 7+ OB EBEEG O -
il f@’\@ THIBEEREMNE ¥ o Ko v AmE

HEZEC
32-51.

B 5 E R ORI & Hi 8k

10.

11.

12.

13.

14.

15.

16.
17.

18.

FENEA. (2002) F AN7)E EEYFRE-126.
EENTY FURE)EY. (2000) B 2 AEA
*4‘?3.
1L SHIC RS R, (1975) A ATk &
Eﬁﬁ 189-190.

L EENSA. (2003) wHHET | AFRAREADE

. Barker, A. V. and Maynard, D. N. (1971) Nutritional

factors affecting nitrate accumulation in spinach.
Comm. Soil Sci. Plant Anal., 2, 471.

Barker, A. V., Peck, N. H, and Macdonald, G. E.
(1971) Nitrate accumulation in vegetables. Agromn.
J., 63, 126.

Brown, J. R. and Smith, G. E. (1966) Soil fertilization
and nitrate accumulation in vegetables. Agron. |,
58, 209.

Maynard, D. N., Barker, A. V., Minotti, P. L, and
Peck, N. H. (1976) Nitrate accumulation in vegetables.
Advan. Agro., 28, 71.

Wright, M. J. and Davison, K. L. (1964) Nitrate
accumulation in crops and nitrate poisoning in
animals. Advan. Agro., 16, 194.

Cho, 5. M., Han, K. W, and Cho, J. Y. (1996)
Nitrate reductase activity by change of nitrate
from nitrogen content on growth stage of radish.
Korean ]. Environ. Agric. 15(3), 383-390.

Sohn, S. M. and Oh, K. S. (1993) Influence of
nitrogen level on the accumulation of NOs; on
edible parts of chinese cabbage, radish and cucumber.
J. Korean Soc. Soil Sci. Fert. 26(1), 10-19.

I W5 (1988) 2P0 hhE e L & A, 1-141.
Jung, B. G, Choi, J. W, Yun, E. S, Yoon, J. H,,
Kim, Y. H, and Jung, K. B. (1998) Chemical
properties of the horicultural soils in the plastic
film houses in korea. |. Korean Soc. Soil Sci. Fert.
31(1), 9-15.

Park, KW., Fritz, D. (1982) Study on the quality
of radish(Raphanus sativus L. var. niger (Mill.) S.
Kerner) part I. Effect of soil moisture, seasons,
harvesting period and fertilization on texture of
radish. J. Kor. Soc. Hort Sci. 23(3), 188-193.




