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ABSTRACT

This study was conducted to investigate the effect of foliar application of Chitosan and
seedling types on increasing the production of fall-growing potatoes(Solanum tuberosum)
at the height of 250m from the sea in Jeju Island.

The experiment main-plots consisted of four Chitosan applications, and subplots had
three seedling types as cutting plug seedlings, mine-tuber plug seedling planting plot
and seed potatoes planting plot. The foliar application of Chitosan of 2000ppm was
carried out 0, 1, 3, 5 times at intervals of ten days after ten days of transplanting.
Plant height and top dry weight were significantly more vigorous as three to five
application of Chitosan. In the small tubers(under 8)g), the number of tubers and tuber
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yield were relatively increased in the seed potatoes planting plot and mine—tuber plug
seedling plot, but the large tubers(over 80g) was higher in the cutting plug seedling
planting plot. T-N content in leaves was increased as the number of application of
Chitosan was increased. A similar tendency was shown in K, P Ca, Mg and Na. The
growth and tuber yield in cutting plug seedlings, mine-tuber plug seedling planting
plot and seed potatoes planting plot were effectively increased as three to five foliar

applications of Chitosan was increased.
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2l vieh ZAb el A2 90 ey ol % wid Fvbskar 9t AlFEAIH-E 20001500 6,109k
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Chitosane Al EA2A 72HR A zRledfsl] AHgolr] 274 HEA Tl AH
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B AEE 20014 AFE ATFAFAE] AgTlA FRsidlon], FAEFoEZE AF
A A2 EFE HA(Dejima)E 4R8I, AT iz 7124 HA 4], 13, 3
3], 53] £ AHTE F, A4 Z9ag, &4 Eeag 9 9u 4 5 7 FEER
E ATFE slo] FEulx g 3t

F1EA HA1] AelE AEIE A 4F 2| g9 Chitosan(total N 6%, souble K 4%,
souble Fe 0.1%, souble B 0.05%) 2,000ppmE B4 10¢ F7E] 10¥ A2 Azl
we} 1, 3, 53] AZalo|& of&dle] AT

FHEF T AAEEl18e ARkl odl At T shootE Helo] EollA] WHEAIA T
Y 25Ul vermiculite® FAEst] FEE FHE FEE AL 508 Edlolol] A&, 25
A7+ FFste] Feo| o] 0enBER] AE ol f3lict. &AEH IR EFEFAMA e 2
3 B4Rl AAF TP 20g(£2g) WHele A& Fuk HoRT ¥ 4E3 |HE RS
g 5078 Edleololl 7Y 25%oll sHF, 25Yo] Aaste] o] 20en Helo] A

o}, PubEA = FAI7F 40g((£3g) Wele] AL 3HokAlA A-8sldct.

I 9 Al Fohe uldslgadlely 8Y 20Yll 60X20cne] AAABE AAfstgdct. Ay
£ RS EB(N-PK, 10-10-14) 1,200kg/he W Zuldeleigion] 34 ¥ 13] S22
gelslch. A4 909 ¥ MEld 2055 s8] 24, SPAD reading %, AG51EF, d
A, d%9 T-N, K, Ca, P, Mg, Na 59 F7HES zAch. dE54£%543
(SPAD reading value)¥ chlorophyll - meter(Minolta Japan, SPAD-502)& ¢|€ 103] ulb&
zR39000, T-N(%)= ALAEEA242)(Buchi 339, Germany)E, K, Ca, Mg, Na ¥
o] AR WUxpEEs7)(Inductively - coupled - plasma atomic emmission spectrometer
; model JY 138 - Ultrace, Johbin - yvonAt, France)s o€ FAslich.

Al EAte] Boke olgbgod bzt stas|Egon, 33hH =42 Table 104 He upsh
Zrt.

Table 1. The initial chemical properties of surface soil (0~10Qcn) at the experimental site.

oH Organic Available Exchangeable cation {cmol/ke)
(1:5) matter P20s (ms/m)
‘ (%) (ppm) Mg Ca Na K ms

5.33 8.96 125 0.72 1.62 0.17 0.82 9.62
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AFRAAGollA 7+ ZAANA] A4 Eelag, &4 F2ag W 9l 24 59 A F85F
Froll A1 23239 Chitosan 2,000ppmS 1~531712] Helslel 1 HIE 3 A4
+ Table 2,3,40114 = v} i},

Al 80U Foll =ARE 2alke] wizheE F|BAF 3~53] Ayl FAe]Tel vl A o] Zof
A A& vehgn, AHe3gvt BoPdas ojAe AYE Buch FREFERE A4t
2 a4 g ZAAF7E GubEA skEel] vl sl o] Aojzlont, F1EA He
et FRFFL A3ALATNE HolA| ggirt. SPAD Reading Xl 71&4H] 53] A+
oAlAut Fe] el vl FA Jdetkkew FEFFIE o)zt e Aoz vehidh
AGR AEFE F1BAN] FAe] 9 13] HelFEc 3, 53] Al FAL AeE et
G, X3l Yol g FAYAE e Helvh, FEFFEUEE Z4 9 &4 Fea
H AATFoA Put FA sFTEG AR Aeg 2AE].

F2F A7 1544 53] AelFolAnt Tl vlEl FAHLE FAL Aog zAy
Rom, FHFFHIE A el ZAT7E I8 FH ATl vs 45t 2 Ao
2 ey,

2 52000 wiF Zelalm |BA JIEAAE B & Y By Aot Flsle] By A
shAl Agsila T4 HAF wiF e 4 FA9 S AR siict, £ Alglell
M= 1A Heldlart Uers: 24 § AR Ago] FRiA= AHAE B AL 71EA
A xeloll olall A2 W3 7] Asket AL HAE Folo] AEAY AFo| FXH
Ao 2 Ag%iciHirano & Hayashi, 1987 ; 2%, 1988).

A4 908 Foll &3 AAHPE 80g ol AU|AAE FIBANA XileHEs Aol B
o|z] ¢ksron}, & 7ol 53] HelFollA el HelTol vl At W Aog =AE]
ek, FEFFHEE 80gold ARGV A4t Felal 9 &4 F9an AT ARt
YubEA] gl wlsl wolAl Hb 80g ofste] AgelAe B4 FEiar AAFIH 7
He Aog zAEg. F9 AASE A4 FHiag AAE 40 v 44 F9aE
AATE 4.90, YubE SET7E 4.0 B2 Ao vehged o9 3 A Park
£(1999)2] Hwo} fARE AgkS Bt 7l QoA FIEA MeEldlget FRERI A
3A4L ANE Qe A& vebyct
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Table 2. Plant height, SPAD reading, top dry weight and tuber weight as affected by number of

foliar applications of Chitosan and seedling types in fall-grown potatoes.

: Top dry Tuber
cﬁﬁésoafn Seedling types Plant height rg:é‘?[?g weight weight
applications (cm) (g/plant)  (g/plant)

0 Cutting plug seedling 59.29 39.67 24.68 45.02
Mine-tuber plug seedling 58.16 39.27 23.43 33.59

Seed tuber 54.07 39.50 21.25 33.20

Avg, 57.17 39.48 23.12 37.21

Cutting plug seedling 51.21 40.57 22.94 46.94

1 Mine-tuber plug seedling 59.19 40.60 23.90 35.32
Seed tuber 57.59 40.51 22.95 35.92

Avg. 58.00 40.56 23.26 39.39

3 Cutting plug seedling 66.48 41.08 25.58 47.25
Mine-tuber plug seedling 62.32 40.91 23.36 36.07

Seed tuber 57.52 41.03 23.25 36.64

Avg. 62.11 41.01 24.06 39.9

5 Cutting plug seedling 62.32 41.13 24.34 47.92
Mine-tuber plug seedling 57.52 41.18 26.35 36.85

Seed tuber 66.92 41.37 26.13 36.88

Avg. 62.25 41.22 25.61 40.55

Avg. Cutting plug seedling 61.33 40.61 24.39 46.78
Mine-tuber plug seedling 59.30 40.49 24.26 35.46

Seed tuber 59.02 40.60 23.39 35.66

® 4.38 1.27 0.46 1.78

LSD ® 3.14 NS 0.49 1.17
(0.05) ® NS NS 0.98 NS
@ NS NS 0.93 NS

(D Between number of Chitosan application means.
(@ Between seeding type means.

® Between seeding type means for the same number of Chitosan application.
@ Between number of Chitosan applications means for the same or different seeding type.
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Table 3. Number of tubers per plant and tuber yield as affected by number of foliar applications
of Chitosan and seedling types in fall-grown potatoes.

No. of . No. of tubers/plant Tuber yield(t/ha)

chitosan Seedling types

applications »80g (80g Total ’80g (80g  Total

0 Cutting plug seedling 1.48 2.78 4.26 14.03 6.32 20.35

Mine-tuber plug seedling 1.60 3.37 4.96 12.53 17.28 19.81

Seed tuber 1.31 3.05 4.36 12.65 6.63 19.28

Avg. 1.46 3.07 4.53 13.07 6.74 19.82

1 Cutting plug seedling 1.58 2.72 4.30 15.96 6.22 22.18

Mine-tuber plug seedling 1.49 3.02 4.51 14.04 7.59 21.63

Seed tuber : 1.39 2.97 4.3 12.11 7.06 19.17

Avg. 149 2.90 4.39 14.04 6.95 20.9

3 Cutting plug seedling 1.39 2.93 4.3 16.45 6.56 23.01

Mine-tuber plug seedling 1.41 3.25 4.67 13.93 7.56 21.49

Seed tuber 1.35 3.55 4.9 13.25 7.30 20.55

Avg. 1.39 3.25 4.63 14.54 7.14 21.68

5 Cutting plug seedling 1.45 2.93 4.38 17.60 6.96 24.56

Mine-tuber plug seedling 1.4 4.19 5.63 14.93 7.87 22.81

Seed tuber 1.44 4.06 5.50 13.59 7.48 21.07

Avg. 1.4 3.73 5.17 15.37 1.4 22.81

Avg. Cutting plug seedling 1.47 2.84 4.32 16.01 6.51 22.53

Mine-tuber plug seedling 1.49 3.46 4.94 13.86 7.57 21.43

Seed tuber 1.37 3.41 4.78 1290 7.12  20.02

® NS 0.26 0.29 0.67 0.29 0.71

LSD @ 0.06 0.22 0.23 0.67 0.25 0.63

0.05 ® 0.12 0.4 0.47 NS NS NS

@ 0.14 0.4 0.48 NS NS NS

@ Between number of Chitosan application means.

(@ Between seeding type means,

(® Between seeding type means for the same number of Chitosan application.

® Between number of Chitosan applications means for the same or different seeding type.



Chitosan Aelet FREFF7E 7HAtel Y44 el vixle d2

117

Q0gold =Z71e] ARFHE FBAA HelTrh FAelTol uls) e Aoz vehkn, el
047} Be4E FAse] ol AR Btk Sgolsst A BAFANAE olg}
GA% Ae wglh ZREF W z7dskel Wske A4 Zelan AATI) 8gold
7)ol E ohE HelToll uls) B wh 80golste A llME He Aew zAEG. ®
& AAH AASSNAE A4 SALE AT, &4 ZelaE AT, INEL HET
£o2 Be oz Uehdrh shAn 7B Aideel FREFRE 43A8aR: 2
Aeolldshe el UehtA akgtet.

HAODS 3% F1EA WS 7FeA SR FAol 00NASZ R YXsto] B
Nel b AEART BokNT B AS7] AL 100~2000) M2l Frck EASF] Be
Aoz Vehdehn Lasheld.

B AgollY FEAA Helsigr} goldsE al74ake] Yol Ao UehkEd), ol 7]
EAAR o) o8 AE4eke] ol U Flel, AEAS ATZATY HEATE Ao
2% Chitonase®] $%, A4o] 243 phytoalexin?t 7& A1Ze] zp7]uol7| 77} ek,
1998 ;6 5, 1999 A 5, 1997: ¥ 5, 1998)5]7] ufFelel Azb=ich,

dZe] F7)AE sake] WBH= Table doll4] M= wis} 7eh, %ol T-N #h2ke 7]EAbH)
NeR57} ol 4% FolE e Byloy, EAHY $ol4e sl
EREBueE 74 0 24 PR A4TEG O B4 SETCl £ Ao e
o, odel P 9 Ca 3RS 712404 FAe) ol vls) 71EAR] M35} et Folyct.
el K, Mg ¥FE 7154 Asi4rt BesE Fopey ZREFIE Aolg Mol
g 7oz ZATYUY. A% T4 PekelA FEAA Msse 2REF 452
& T3t QREE Ao vehton], B ¥4 o) TR0l ARAA MRS
oMH4E o4F PBE ZolA: ABE B, ol Mg Sol ATMUN dEL el
293 JaS WAL TN Zl2 QR8s Zvle) MERe] FHo AAAEol
FAHAG S, 1997) F%e) ZrEEr) Aeoke Ao Azt

AR o2 AEAGA FHEA Al XA A4S Y T7IAR Sl FIEAE 3~
53174A] Melehs Zo| kd ATE Bglew], FREFHIE 4 SelaE 9 Ag W)
o 4% o8 ZeimLEs} 40g Welel YNEAE A Eeke Arh fY Ao B
zhsict,
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Table 4. T-N, K, Ca, P, Mg and Na content of the leaves as affected by number of foliar

applications of Chitosan and Seedling types in fall-grown potatoes.

No. of , T-N P Ca K Mg Na
chitosan Seedling types
applications (%)

0 Cutting plug seedling 3.083 0.123 1.513 7.070 0.610 0.019
Mine-tuber plug seedling 3.167 0.140 1.510 7.173 0.613 0.024
Seed tuber 3.210 0.150 1.513 7.233 0.703 0.026
Avg, 3.153 0.138 1.512 7.159 0.642 0.023
1 Cutting plug seedling 3.473 0.157 1.557 7.650 0.683 0.028
Mine-tuber plug seedling 3.170 0.127 1.560 7.250 0.630 0.019
Seed tuber 3.357 0.143 1.637 7.273 0.633 0.030
Avg. 3.333 0.142 1.584 7.391 0.649 0.026
3 Cutting plug seedling 3.317 0.157 1.643 7.370 0.787 0.028
Mine-tuber plug seedling 3.467 0.167 1.650 7.470 0.683 0.029
Seed tuber 3.307 0.173 1.653 7.487 0.580 0.022
Avg. 3.363 0.166 1.649 7.442 0.683 0.026
5 Cutting plug seedling 3.337 0.183 1.653 7.357 0.573 0.024
Mine-tuber plug seedling 3.500 0.198 1.667 7.583 0.573 0.026
Seed tuber 3.567 0.19 1.680 7.580 0.597 0.028
Avg. 3.468 0.194 1.667 7.507 0.581 0.026
Avg. Cutting plug seedling 3.302 0.155 1.592 7.362 0.663 0.025
Mine-tuber plug seedling 3.326 0.158 1.597 7.369 0.625 0.025
Seed tuber 3.360 0.167 1.621 7.393 0.628 0.026
@® NS 0.00 0.02 0.03 0.06 0.001
LSD @ 0.06 0.01 0.01 NS NS 0.001
0.05) ® 0.11  0.01 0.02 0.10 0.09 0.002
@ 0.11 0.01 0.03 0.09 0.09 0.002

(D Between number of Chitosan application means,

(@ Between seeding type means.

(® Between seeding type means for the same number of Chitosan application.

@ Between number of Chitosan applications means for the same or different seeding type.
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AFAGollA 7 ANl A E8HEAQ] Chitosan Heislset At F2577F AT
A5 9 e el wixE BIE AR SAFFTeEE AFAY AR ES
Q) thx|(Dejima) & Agstelon], AFtHeta APE(HL 280m)ella] Falsilct.

AT H2le 7124 A4 2,000ppm FAE, 1, 3, 53] § MAFE F, A4 &9
g, &4 E2aE 4 9 T4 5 A FESFE ATE s 7B HAle) Hele
A4 108 FRE 109 M3 AelTol wet £Zdjo|E o] feto] FridEsigict.
Chitosang 3~53] Hzlgoll wet 24 9 AGE AAEFL2 FolebAdl F7khe 2AE 23
ot 80gelste] AT 2 ARFEE YA AFT &4 Feing BATUE wket
80gol el AT % AT BabEeian FATF EAsA W AR vEhdot. o
9 A4 %L FIEA Mgt gobdeE Fohxlew, 1 9 K, P Ca, Mg, Na
59 ¢HE FA A% Bk A4 Ean, £AEan AT Y diEA o
BE 71BA 3~53] HFolde ASHA 4 AFTEdeld dBAe ANE el
2
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