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Effect of Band Spotty Fertilization for Reduction of
Nitrogen Fertilizer on Chinese Cabbage(Brassia campestris L.) in
Plastic Film Mulching Cultivation

Chang-Hyu Yang*, Chul-Hyun Yoo, Bok-Woo Shin and Seung-Won Kang1

Honam Agricultural Research Institute, NICS, RDA, Iksan 570-080, Korea
'National Institute of Crop Science, RDA, Suwon 441-707, Korea

This study was conducted to establish a low-input fertilization technique and increase of fertilization
efficiency using the band spotty applicator(1999-2000) during the cultivation of mulching for chinese
cabbage(Brassia campestris L.). The obtained results such as nitrogen efficiency, yield and soil
improvement after cultivation of chinese cabbage were as follows. The content of NOs-N in soil increased in
band spotty fertilization(BSF) by increasing application rate from the beginning stage to the middle stage.
The content of total nitrogen increased but content of organic matter, available phosphate and
exchangeable potassium decreased in comparison with the soil before experiment. Growth rate of Chinese
cabbage increased in band spotty fertilization plot and uptake amount of nitrogen fertilized for chinese
cabbage increased by increasing of the application rate. N use efficiency was higher by 5-21% in band
spotty fertilization plot than in conventional fertilization(CF) plot. Yield of chinese cabbage increased by
16% in 70% band spotty fertilization plot and increased by 20% in 100% band spotty fertilization plot. It
was found that 70% band spotty fertilization was more effective as fertilization method to reduce both
environmental pollution and chemical nitrogen fertilizer in plastic film mulching cultivation.
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W EFAIR o3 AlMF A R o] &E Al 8kt
AS B FFYS AES 235 Bske vpo|th EF 2 HEAs sdHded B
Table 1. Characteristics of band spotty applicator.

Power Fertilization Control on amount of applied
(Hp) hole(ea) depth(cm) interval(cm) fertilizer

4 3(hopper) 3-15 20-30 Three steps

Fig.1. Band spotty applicator. Fig.2. The spectacle of band spotty fertilization.
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Table 2. Physico-chemical properties of soil before experiment.

Exchangeable cation

pH OM Av. P20Os T-N Soil texture
K Ca Mg

15 gkg’ mgkg' e ORI gkg’

6.8 12.8 577 1.10 5.6 1.4 0.86 SL
(NIAST, 2000)e] Fate] Tkl pHE ZAAI, A3 BEZ AN 100%, 70%%= 2}7} 1275 mg kg, 102
TALE Kieldah, #7152 Tyuwin®, FaA2 mg kg oA 47 mg ke 395 mg kg 'O 2 A @
Lancaster®, %o]& Ca, Mg, K& NHiOAcCE I EA 3 = 9ok
7 ICP(Varian Liverty 110)& °l-&3tial At 2 FEo ofF FEZ $E HEEIHL AL FF
At vFIFAEAY(CMSA, 1989) 22 #4383 FHZ Qlate] A R8s 282 o wmEA F35
EAE sodium hexametaphosphate £l s F4F o] ASx7)o] AA AL ZFL ZAASY T
% hydrometer® #4303 WFFd (USDA) Wl 2 ZAqME Aare Rr)sztgo

wg} BEF A THASI 1973).
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3

A 79} (Hong et al, 1985)-FAtek 7

Mengel(1982) = EF FollA A olso 7HF
A FFE A s 8L EYFEolH Azt
Al JERSORE Hbel IJAHE AL FiETEl
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Ak v S Aol AP B & ARGAF TS
0.70-0.80 cmole kg & FH = 1S U(RDA, 1999)
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Fig. 3. Changes of NO3-N contents in soil during Chinese cabbage growing season in fertilizer treatment.

CF : Conventional Fertilization BSF : Band Spotty Fertilization
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Table 3. The change of soil chemical properties after experiment.

Exchangeable cation
Treatment pH OM Av. P:0s T-N
K Ca Mg
1:5 gkg’ mgkg' 0 e O TTe) 1 —— gkg’
CF' 6.7 12.5 498 1.01 5.6 14 0.88
N100%BSF* 6.7 12.6 494 1.03 5.6 14 1.15
N70%BSF 6.8 122 489 1.02 5.6 14 0.98
N50%BSF 6.7 12.0 469 0.98 5.6 14 0.92
Non fertilization 6.7 115 459 0.97 5.6 14 0.73

" Conventional fertilization
t Band spotty fertilization

al, 2001). wiS9] B = W ZAA AA T Az
oFstu 2 w7t ST T AFYEONA ASo] FEH
EAT = 55-68 A 7F &8 tHRDA, 2002).

MEdA  A7E G Table 49 o] EFAIH]
oA HiFFo] F7HEFE Eoew #IHF T 65d
of 7Y =& FAE YERET 3% F 509 ol F
Hl Al§o g §Alo] Hojxloy I F 80dole E
FTAIH] 100%E AYstaiies A7 e YErATh 4
ME HJEAS B Y T AT BEFE FAA =
AFOE FF, APE Sl wet A Mst 4
AA sta ¥EY AES S7HAIZITHE B OL(Satoru,
1988) 2 w|Fol & uf Bk AMHAL FHFS A
ATFTlE AT F Ae AHEREA A &9

H] 70% 271 g m” day ', EEAH] 50% 245 g m”
day ', @AM 234 g m”° day ' £OE L Z71E

< YERAT

kEEL ol O|RE F37) wFo A2ESFT
& #EAH] 291 kg ha'ol HWlste] EZFAH] 70% 9t

100% 14 308 kg ha'$} 347 kg ha' 22 ®9ky &
205 #AAH] 335%0°] HBt] EFAIH] 50%
oA 545%, EZAH] 70%A A 54.0%, EFAH]
100% 0 A 485% 0.2 =gtom QA3 F S-S 129-

Table 4. Changes of leaf color during the growing period for chinese cabbage with fertilizer treatment.

Days after sowing(day)
50 65 80
CF' 322 335 28.2
N100%BSF* 359 38.1 30.2
N70%BSF 343 372 293
N50%BSF 34.0 354 28.2
Non fertilization 300 30.7 24.6

" Conventional fertilization
t Band spotty fertilization

O N100%BSF

B N70%BSF

O N50%BSF

CGR(gm” day )

Days after sowing(day)

Fig. 4. Changes of growth rate during chinese cabbage growing season on fertilizer treatment.
CF : Conventional Fertilization BSF : Band Spotty Fertilization NF : Non Fertilizai
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144 kg ha', 22 &5 2S 259-312 kg ha 'S LEFA uldo] AH| A A £AekS A AN (219 kg hal)ol
o H]&te] EFAH|A] 171-146 kg ha ' & AL AL =
B F Aagwol Z71gel wek 486 0% B3 AN ARE S Fol A fFdo] [L
ALEFFS ZAEAY ABA ALoGES ©  ZoE Azw
slgl EY Aadgol A5 =ik i BEY 2 T AHEL F5ES AN Fe] geFS
o B vk HHFe duies ABe] AR FF WS AT VeI, Az Pl Zrtgel me
GIBHE ) WRE Byl AYFRE FANA  AMALE R ARYE ThANN, AN LLEY
A A 0] o] §EH FE AKS FHATIL A ol B AIRlel Hste] FH|(HAFAH) A =
el Az 53 Akl oF FAY S@EA & A% 50% AullM Azolg§Eol we A
a7t ds Alw AdEy (Kang et al, 1998) ¢} A A &S et
A2FE 71FO2 & 0 MEAE & F5HE o
S5 B A= 2 S AR Sl we Adlgg ¥ 2 LA EES ESAH 70
THEE A 40-60%, Q4 10-20%, 2T 50-70% B %ol A ZFUWEACH DA GE] B4
T2 ALt Aol &Eo HIEH itolgEo] H¢- F7h WokAAL ek -Fo] AW Aol
9o Ao BIHAT(Jung et al, 1998). FAY EFAH] 70%, 100%01]A1 FEFS AP A
T dEoAes wEF QA diolgEC] EE (1095 Mg ha')ell Hl&ted 16-20% FFEH AL 18-
AN S Awsiged E22RAASNE ¥ & 20% £5S FRL 5 Ak
AEANEANA A0S AAASA NG FHA 7S EFAN /S ALgste] AN ARE THI uh F)
APR 125 B =& A=AV T 2gd E A3 EY o AMFeEA fHS His
Al 710 FaAlHERe] 30-40% A AW S H7HEEA & g 3ol 13 MMz Lol ES 14-168 T
or Aro|§EL 50% OFOE EQ Al kA & UX ER ANFS 30% PeIE ol
(NARC, 1995). ZastA sobd AR YA Sbsstel WwAE
g EF T AHAL JEFS AYAH(25 kg Auhs7rel AAE st 2 s A5F =¥ S
ha')ol watel EFAE|elA 13-75 kg ha' ®olzl AoZ 7l AEAHoR FHHY FHY 22
—~ 400 60
'® L i - —_
£ 350 - | 50 &
< 300 \o;
£ 250 140
< ©
S 200 30 &
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S 50 110z |
S
< 0 0
CF N100%BSF N70%BSF N50%BSF
Fig. 5. N use efficiency and N uptake amount on Chinese cabbage in fertilizer treatment.
CF : Conventional fertilization BSF : Band spotty fertilization
Table 5. Amount of applied N loss and residual on fertilization method. (unit: kg ha')
Division CF N100%BSE N70%BSF N50%BSF
N applied rate 362 362 253 181
N absorbed rate 118 189 140 95
N residual rate 25 100 62 38
N loss rate 219 73 51 48

" CF : Conventional Fertilization
* BSF: Band Spotty Fertilization
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Table 6. N fertilization efficiency and yields of Chinese cabbage.

No. of Bulb Headi i ilizati
Division 0.0 Bulb height o cactig Yield Yield Fertiization
leaf diameter weight index efficiency
plant” cm cm g plant’ Mg ha Ykg Nkg'
CF' 56 26.3 184 2,190 109.5 100 75
N100%BSE* 66 29.0 20.2 2,626 1312 120 135
N70%BSF 63 28.5 19.8 2,539 1269 116 177
N50%BSF 59 259 17.5 2,028 1014 93 106
LSD(1%) 500.34%*
' CF : Conventional Fertilization
* BSF: Band Spotty Fertilization
Table 7. Economic analysis.
Division Yield Gross income Managing cost Income Incomeindex
Mg ha
CF' 109.5 28,140 3,050 25,090 100
N100%BSE* 1312 33,710 3,080 30,630 122
N70%BSF 1269 32,620 2,940 29,680 118
N50%BSF 101.4 26,060 2,850 23,210 93
Price of Chinese cabbage= per kg 257 won(average five years)
' CF : Conventional Fertilization
t BSF: Band Spotty Fertilization
A%HQ FARES YASFE BAFH] W] 3 wishel 16-20% F5HAT 250l 18-22%1} 7}
FAHde] AAG SR T P AM], 2 At
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