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Effect of Band Spotty Fertilization for Reduction of Additional Application
in Plastic Film Mulching Cultivation of Onion(Allium cepa L.)

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

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

It is very important to improve fertilizer use efficiency for the saving of fertilizers and for environmental
purposes as well. However, there was no effective ways for the fertilization in the mid of growth under the
plastic film mulching cultivation so far. For this, a Band Spotty Fertilization (BSF) machine was developed
recently. So, we tried to establish a low input fertilization technique using this BSF machine in the vinyl
mulching cultivation of onion (Allium cepa L.). Fertilization efficiency, soil properties, and crop yield were
examined and compared among treatments from 2000 to 2001. The content of exchangeable K in soils were
higher after fertilization but that of available P2Os was lower than before the experiment in all plots. The
content of nitrate-N was highest at the early growth stage, and higher in BSF plots than that of
conventional fertilization (CF). BSF plot showed higher growth rate, and uptake amount of nitrogen of
onion by 59-69% than that of CF. N use efficiency in BSF was higher in the order of two time-split
application, one time-split application, and three time application. K use efficiency was high 13-17% BSF
plots than that in CF(63 kg ha™) plots. The amount of residual N in soils was high by 8-14% in BSF plots
compared to that in CF plots, and the loss of N was lowered 26-34% by BSFE. Also, the amount of residual
K in soils was high by 13-18% and the loss of K was low by 29-31% in BSF plots compared to that in CF
plots. The yield of onions increased by 7-13% by BSF due to increased diameter and weight of bulbs. As
the results, N fertilization efficiency increased by 22-42% by BSFE.
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Table 1. Physico-chemical properties of the soil before experiment.

pH OM Av. P20s Exchangeable cation T-N Soil texture

K Ca Mg
1:5 gkg’ mgkg' e 7] 3 —— gkg’

6.9 10.7 328 0.36 4.8 1.2 0.97 SL
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Table 2. The changes of soil chemical properties after experiment.
Treatment pH OM Av. P20Os Exchangeable cation
K Ca Mg
1:5 gkg’ mgkg' 0 e P70 - —
CF' 6.9 109 266 0.66 48 12
I TSAS 6.8 10.8 269 122 48 13
BSF! 2TSA' 6.8 10.6 259 126 48 13
3TSA’ 6.8 109 257 125 48 13
No Fertilization 6.7 99 241 033 47 10

" Conventional Fertilization * Band Spotty Fertilization

§ 1 Time-Split Application ﬂ2Time—Split Application * 3 Time-Split Application
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Fig. 1. The change of NOs-N content in soil during growth stage on fertilization method.

* CF : Conventional Fertilization 1TSA : 1 Time-Split Application
2TSA : 2 Time-Split Application 3TSA : 3 Time-Split Application
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Table 3. Changes of leaf color during growth stage on fertilization method. (unit : SPAD)

Growth stage
Treatment
Early Middle Harvest

CF' 70.5 748 638

1 TSA® 74.6 780 68.5
BSF' 2TSA' 739 783 69.5

3TSA’ 73.0 71.8 68.9
No Fertilization 50.0 571 48.6
" Conventional Fertilization * Band Spotty Fertilization
51 Time-Split Application 2 Time-Split Application * 3 Time-Split Application

— = CF = ITSA — - 2TEA rrn - 3T 548 ——NF

=]
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D 1 1
Beginning Middle Late Harve st
Fig. 2. Changes of CGR during growth stage on fertilization method.
* CF : Conventional Fertilization 1TSA : 1 Time-Split Application
2TSA : 2 Time-Split Application 3TSA : 3 Time-Split Application
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Table 4. Growth status of onion on fertilization method.

Hlste] ZAELH EFAINGOA Eol ARAEL S5
& AN (78 kg hal)oll H]Ete] EFAIHAA 124-
132 kg ha'& 59-69% Wt Aol &5 HeAlH|
(295%)°l wvl3te] F4] 23] 50%, F4] 13] 48.1%, F
H] 33] 47% 2 18-20% ESkTh T3 AN LAY F5H
S AHAH (63 kg ha')oll ®Ete] EFAIH|A 96-
108 kg ha '& 52-71% ©stom Zrg|o] 852 #3A|

Treatment Plant No. of Leaf sheath Bulb Bulb Bulb
height leaf diameter weight height diameter

cm plant’ mm g plant’ cm cm
CF' 6.9 7.6 16.75 157 7.3 74
I TSAS 6.8 79 19.25 177 82 8.0
BSF! 2TSA' 6.8 8.0 19.35 178 84 79
3TSA’ 6.8 7.8 18.80 167 8.9 7.6
No Fertilization 6.7 74 14.90 96 5.1 5.7

" Conventional Fertilization ¥ Band Spotty Fertilization

5 Time-Split Application ﬂ2Time-Split Application * 3 Time-Split Application
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Fig. 3. N use efficiency and amount of N uptake on fertilization method.

* CF : Conventional Fertilization 1TSA : 1 Time-Split Application
2TSA : 2 Time-Split Application 3TSA : 3 Time-Split Application
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Fig. 4. K use efficiency and amount of K uptake on fertilization method.

* CF : Conventional Fertilization 1TSA : 1 Time-Split Application
2TSA : 2 Time-Split Application 3TSA : 3 Time-Split Application

T AmountofN rééldual(kg'fﬂé)]
| _Amountof N loss(kg/ha) |
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Fig. 5. Amount of loss and residual of nitrogen on fertilization method.
* CF : Conventional Fertilization 1TSA : 1 Time-Split Application
2TSA : 2 Time-Split Application 3TSA : 3 Time-Split Application
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Fig. 6. Amount of loss and residual of potassium on fertilization method.
* CF : Conventional Fertilization 1TSA : 1 Time-Split Application
2TSA : 2 Time-Split Application 3TSA : 3 Time-Split Application

Aol 8-14% B el e Fa (154 ke AulEg 2 SBH  Fure A7 A7 BE
ha')oll Hsle] EFAIRGIA 26-34% H YO AH| vl &2 Fig. 734 Zo] F7 8 cm o]fe] TYPAH|
Zra] A= B A (90 kg ha')ol H]Fle] EEA (281%) 9] wlste] FH] 23] 450%, 3H°] 13] 445%

’

Hlol A 13-18% B4 £ FaPAIH (167 kg Z4H] 33 418% = =Y AH|HIEWE ckngEe
ha™)oll Hlsle] 29-31% A& AL HAEZHO] HIES Table 59 Zth EFAIH|AA FEFE(FHE 6 cm
Alvjek A3t 79 5o g S o= AztE, o]Ab)o] ol WIPAIH|(38.15 Mg ha')Hth 12-19%

AEFFO] BolA F5FE 7-13% SFHUAT £
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Fig. 7. Distribution ratio of bulb diameter on fertilization method.

* CF : Conventional Fertilization 1TSA : 1 Time-Split Application
2TSA : 2 Time-Split Application 3TSA : 3 Time-Split Application
NF : No Fertilization

Table 5. Fertilization efficiency and yield on fertilization method.

Commercial bulb Commercial bulb . Yield Fertilization
Treatment ) . Yield . .
yield* ratio index efficiency
Mg ha % Mg ha Ykg Nkg'
CF' 38.15 83.1 4591 100 56.3
1 TSAS 45.02 874 51.50 112 715
BSE* 2TSA' 45.40 87.1 52.10 113 79.8
3TSA’ 4273 87.0 49.13 107 68.5

* yield of onion above 6 cm bulb diameter
" Conventional Fertilization * Band Spotty Fertilization
$ | Time-Split Application ~'2 Time-Split Application * 3 Time-Split Application
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