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Effect of Band Spotty Fertilization on the Yield and Growth of
Peanut(Arachis hypogaea L.) in Plastic Film Mulching Cultivation

Chang-Hyu Yang*, Chul-Hyun Yoo, Bok-woo Shin,
Young-Keun Cheong and Seung-Won Kang'

Honam Agricultural Research Institute, NICS, RDA, Iksan 570-080, Korea
'National Institute of Crop Science, RDA, Suwon 441-857, Korea

This study was carried out to establish low-input fertilization and seeding technique using the simultaneous
with seeding and fertilizer application machine and band spotty applicator which were manufactured for
experiment during cultivation of mulching for peanut(4rachis hypogaea L.).

The labor hour for seeding by simultaneous with seeding and fertilizing machine was appeared over 90%
reduction effect compared with control plot(17.3 hr 10a™). In band spotty fertilization plots, the emergence
date was delayed about 4 days and the seedling stand rate was decreased 11~18% compared with control

plot(man power).

The content of total nitrogen of soil after experiment was increased while the contents of organic matter,
available phosphate and exchangeable potassium were decreased than before experiment. The content of
nitrogen forming nitrate was increased in band spotty fertilization(BSF) plots by increasing the amount of
applied fertilizer from early growth stage till the middle growth stage.

Growth rate was increased in band spotty fertilization plots and the absorbed amount of phosphate and
potassium for peanut were increased in 70% band spotty fertilization plot compared with control plot.
Yield of peanut was increased 70% in band spotty fertilization plot due to high pod kernel ratio and
ripened pod rate compared with control plot(3,150 kg ha™). 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 of peanut.
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3 (Arachis hypogaea L.)& 3 &AERE 577
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o] 7HAE FA7IASY] 22 wF A rlEel = EEHE A Yo AFH], FAhAEE o] B
St A4S vgAA B g vd I EA] e 5 T H(Yang et al, 2006) EEAIR 7S, H3FS AF7)
FHEE ML AAFoEZAN BEFS vd I&E A & ol &3ttt

E AdstA HAoh BFe HdIdEzHeE 3F7] EST A 24 w213 wdHANed
S 9491a, wopot AMstE FXFOEAN FEAW B9 9 AEA A (NIAST, 2000)°] F3&te] pH
W R7ISHE 3 T FFoEA 8ol A= T 2AHFH, FH4&E Keldahl /Y, f7182
HF5 o] 900 kg ha'dl B3t Aol AL 2,000 Tyurin®¥, F &4 Lancasterl, X34 kol Ca,
kg ha! Zoz F7|Ae FA=0= A9 HY Mg, Ki IN-NHi:OAc(pH 7.0)02 Z & A A
&5 A7zl F7tel g B At ICP(Varian Liverty 110)& ©]&3t33 HAHd 4+

Algle] o8l 7|QlEE BEedE AT e n) AL A H (CMSA, 1989) 2.8 A3t EA
7144 A EY Foll #Y9 HEARe]l IR + sodium hexametaphosphate &<jof gk £+ &
A REE BRIt o3 SFEAHE oty Z hydrometer2 #2183 USDAR wat &EF33
A, QA B A AR FHog BH4E S WA tH(ASI, 1973).

Zolth, H&o] FaAdolyt SFauEe] ALl A8 BAL 60ColA 5U7F AX F B3I A7
o3t &2 AHAAE AFSL &5 TFo)E € H:SOi-H:0:2 FAEa8ste] Falodd S o] &3ty
T AELR 7S EYste A% A g Z 4+ indophenol-blue®, $14H2 vanadate®, ZH2
AR B3 Agug 9 AHIss gyst ICP(Varian Liverty 110) & 5783t}
A AESE FAl BEE d F dE ESANIE g AAEEE EA7N A S @9 A
MEstel vdIE B3 A oF AEFE H W AEF dw(w'-w)/dt(t*-th 2 2Eson F3F
ARl A7 FESTE AT 2 s o o] ZAPAZ AS 2 FHFE FEITH TAAEA
8 HES AxE HIsh= violth T ZA71E(RDA, 2000) ) F38ke] ZALsE o

Mz ooy Zz o o

AREEE AE7IE S ARl BE4lel % 74§ LESAMESAHI]  FFFAEFAH & Fig. 1
= 2EAE F e BHE ZAE FFTFAEFTAHI I o] EFAMIZIE WY FHete] 9714 (20~
E AAHReH, & AmAAS 1999~200047kA] 2 50 cm), &3 (Y3, 324]), vt P (EA2, Bx2), 1
Mol AA A& ikt F7HEANA F et TS TANEES AaATE VAN B Y
AE A EYe] o|gtstd EAE Table 13 2t} ARA A 02 FAZGEA S BEAQ F2 A
B9 pH7F 692 =3 FECAN XA 2§ TF Y EE 7EEAE ol&ske AR AFHUY E
o] gotom f71E, XA AF FHo| A2 AYE St 38 T, 28 T, 19 AlM], 38AIM] o E 3
2A HSE7 QAR g Add 23S 49 F

&~59 Ao TEF 120 kg ha', A2 AT 40 25
cmZ FFeon, FALTE A X AH
2o kA T ATAHZF N-P0s5-K20 =47-30-30
kg ha'& AP H2 A]L8

AlAT Ags AYAHFE QRTE o], T4
vl 100%, 70%, 50%7, FA&72 532 &8 FAX
A gy E8AuE AAEAT FaANE "4,
A g ZEE AH A sFew 84 &AM,

dstze s Agskadrh Av 3 oSSR A Fig. 1. Seeding the same time band spotty applicator.

Table 1. Physico-chemical properties of the soil before experiment.

Ex. Cations .
pH oM Av. P:Os T-N Soil texture
K Ca Mg

L:5 ekg' mgkg' IS0 S — gkg’

6.9 134 570 1.12 5.7 14 0.80 SL
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Table 2. Operating accuracy and seeding stand ratio with seeding method.

Seeding method Work duration Days for emergence Seeding stand rate
hrha'! %
Man power 173(100) 12 96
Seeding machine 13(7.5) 16 78(large grain) 85(small grain)
T3 FAel AHIZF 7hs ekt Mizno(1967) ] H.1ro] oj&tH w3 o] A= Ca
g2 EwEE AHAES Table 290 o] $F o WEHoE 2THW RE&HW 53 dPF W
7o o8 9= 227 13 hr ha'2 1<l #3) AYetdelx 8 sl =4 Bk =3 2HA
T 173 hr ha ol ®]&te] 90%01 =HHZF EHr} 9 Ca #52 949 BE A sS LdAA F429
ATk WA BT Mgt FAAFE AYPE A 2P R J%o] AHY Cak Afo]l FYF Auy
AEdom JRELS 2HFTS 11%, HHFT> 18%4 o olFety AAVI#oEE o]Fol A9 di &
wolth B B ol 49w BFAEA 1-5  frh
cmE 61% oo, 610 cmolA-E 24%. 10 cm A meF F AaE 2h g Wsit:
e 15%2H FALS AQ YRl %S A Fig 29 2ol APy I3 HF F 109 A

S 40% AEE AL, FA) FENES BE

7} 35%, WBE7}L 65%F 3E F BEJL Q3H o]
EY x¥ol XEA HFe Aol 2FE AUk
47143 AFA(NAMRI 1992)0 A= EUE B

2ty 4z AR A 5 kA 19
L 66.7~86.7%, FEAEE 2~4 cm, FHE 244~
253 cm ©1QoH FAYPASL 25 hr ha ' QP uE
o H|3ld 98~99% 9] =HAHY =37t AU

EUsSN Wa U EU F ARYT Y ¥
=P o] WsHE Table 3% 2tk FARAM 70%
32 | vlste] 27}

S YER Y, AN FE 557 mg ke oA 165
mg kg '2 FAAM] 100% 7= 687 mg kg ol M 218
mg kg2 EA wASAOH FhAH 100%T ) =
28] 0% ) BHFA BT ) S 2AH] 50% T T2
=4 vErsTh

S Edahat BA BolA Ege] 3%
o Qi A EdFiol ARAOD Gl olFal
Eoulgo] Eol Bxel Bl o] A F
Mhe AARE SRS AEZoR @] olFati
go] Eol HAE MEARS dFoz oFdd
o] 7% W& ol Tk Faol Lol E

0100%BSF m70%BSF 050%BSF

¥, EU3EAH S pH 6.0~65 OM 20~30 g kg’l, g
Av P:0s 150~250 mg keg', Exch K9 Ca2 ztzt —'hj
0.45~0.85, 6.0~7.0 cmole kg (NIAST, 1999) & H] T o T .
S ) AREZ F71EH ABADHE FFS RS —
! : ional fertilization, BSF : Band fertilizati
‘i‘l‘ @ Oﬂ % }?f_?_ }1\1—, f(] :‘:5;]'}‘5] %]_ % _(g_ EC}:O] UH _C’>_ % % 7§ 6‘;]: Control : Conventional fertilization, and spotty fertilization
o e Fig. 2. The change of NO:-N content in soil during growing
= e season on fertilization method.
Table 3. Chemical properties of soil after experiment.
T ; - oM Av. PO Ex. Cations TN
V. 205 -
reatments p K Ca Mg
1:5 gkg’ mgkg' 0 e ) —— gkg’
Control 6.8 13.3 503 1.00 5.6 1.5 0.115
100%BSF 6.8 13.5 513 1.02 5.6 14 0.135
70%BSF 6.8 13.2 493 0.99 5.6 1.5 0.120
50%BSF 6.8 13.3 500 0.97 5.6 14 0.090
Non fertilization 6.7 12.7 479 0.93 55 14 0.065

" Control : Conventional fertilization, BSF : Band spotty fertilization
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YAY FA=9 ¥ w0l dAdMe A=
Arbsd s SHARS A A FitEs &
EHo7 Fgsto] A el FHHA stofof st
= Fee] At duA G B geliA ol &=
&0l 93] #$ BH(Oujin et al, 1982). UWrH o=
MAZAEE&(CGR)S =& 3 (NAR)F FA A4
(LADRA 11 HIg 43l doH o + 8<l7td=
Fo AFABAAT JOEBE LAE Z7HEel whel
NARe] AdAoz ghashs A2 de deiA

3% Zow AMpHd 38 Ig T 1200 7HE
Bol S7HEJAL FYAHF; FAAH] 70% -l A
WRFANNA Z7hEo] ZA ehgeh

= F 12090 FAAH] 70%, 100%+2] WA -
AT 294 o m” day L 289 ¢ m” day &2 =%
™ Z(Kotori and Hukui, 1989), X v} (Tzno and
Hujise, 1963) & =2 HOoZE AufdAE AEAA
?E«] FolE AuE A9 (Lee et al, 1985) 7=

[0 oz
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growth ratio(g m2 day™")

" CF : Conventional fertilization, BSF : Band spotty fertilization
NF : Non fertilization

Fig. 3. The change of crop growth rate as the growing season
in different fertilization method.
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S THRDA, 2004). &3

HaE s 2Em 72

Be) Sube 2 ofe] =gl

1w =)
Slete] TrEel Wat AAN FEFEL dout
A gelMEE 83 Agslol Bk Aluwy
¥ el A9, T 9 49 PR FFYFLS Fig
2]

A Avlsks Wl sk

AH A Lo 8 5ES B (AHAZAIN]) 47%1 A 68%
2 2oz FAAHBAY AH7|EEA] AHEYH Y] A
g5 fe3t ,\D]—(NARC 1993).

o} A 70%%011/‘1 Z—F‘ﬂ 7P %607Hi 46§¥°ﬂ
nsle] 207 7F 2w PAuE 9}’\%11 Hl&o] Zt
Z+ 66.0%,

940% % Eom, %% AP A H]
3,150 kg ha ol H]a}oq 3,280 kg a'® 4% Z5HA
o},
9 52 g AR 7] AIAAE =Y F
AL FAE AFES st ZHUL o] O TE

uptake of NPK(kg ha')

bbbl

100%8SF 70%BSF 50BSF

"CF : Conventional fertilization, BSF : Band spotty fertilization

NF : Non fertilization

Fig. 4. Differences of nutrient uptake amount by fertilization
method.

Table 4. Yield and yield components in different fertilization method.

; Pod Pod grain Wt. Full maturity Ripening 100 Seed Yield
Treatments 2 . . . . . .
number/m ratio grain pod ratio seed weight yield index
% g kgha'
Control 340 64.5 93.0 73.0 115 3,150 100
100%BSF 340 65.0 92.0 74.5 114 3,140 100
70%BSF 360 66.0 94.0 75.0 115 3,280 104
50%BSF 330 64.0 93.0 735 115 3,110 9

" Control : Conventional fertilization, BSF : Band spotty fertilization
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