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Summary

This study was conducted to investigate the effect of chitosan
treatment on growth, sugar content, yield and quality, the research as
also carried out at harvesting time of fall potato planting from August
2000 to April 2001 at the height of 250m from the sea in Jeju Island.

The outcome of this research were summarized as follows:

1. Effects of Chitosan treatment on growth and content of sugars of
fall planting potatoes

The treatment of soaked seed-potato in 200 times diluted solution of
liquid Chitosan 3% was shortened the sprouting date to 4 and 6 days
The length and number of stems in soaked seed potato in 200 times
diluted solution of liquid Chitosan 3% were 56.5cm and 4.3 stems,
respectively, and the No. of stolons was 19.0 per plant.

The total yield potatoes, as 2,963kg per 10a, was greatest in soaked
seed potato in 200 times diluted solution of liquid Chitosan 3%.

The yield of marketable tuber(over 30g) in soaked seed potato in 200
times diluted solution of liquid Chitosan 3% and sprayed on the folage
with 200 times diluted solution of liquid Chitosan 3% with mixed
chitosan powder 10kg per 10a with soil were the tendency of high
yield, as 2,761kg and 2,628kg per 10a, respectively.

The contents of Mg, Fe and B were greatest in the treatment of
soaked seed potato in 200 times diluted solution of liquid Chitosan 3%,
and considered the cause of yield increasing to the result of their

working to promote the chlorophyll in photosynthesis.



2. Effects of Chitosan treatment on quality during winter field storage
of fall planting potatoes

The yield of marketable tuber(over 30g) to the different harvesting
time was the greatest at the harvest on the 15th,Mar. in the mixed
chitosan powder 10kg per 10a with soil.

The average yield of marketable tuber(over 30g) of 4 times harvest
was increased over 14% than that of control

Tuber-fleshiness of fall planting potatoes during winter field storage
was the largest at the harvest on the 15th of Mar.,, as 5.5mm in
length fleshiness and 5.0mm in width fleshginess

The specific gravity of potato to the different harvest date was the
lowest at the harvest on the 15th of Mar. and the tendency of lower
in winter field storage than that of room temperature storage.

The starch content of potato was the lowest at the last harvest(Mar.
15), and the tendency of lower in winter field storage than that of
room temperature storage

The weight losses rate of potatoes during storage were 3~4% for one

month, and the increasing tendency to near the sprouting time in the

changes of total sugar



I.F B

Aate 4 et FHEA KR ETE BEE 7TCLLEo|A 3
7b PRSI 16~22TC7 £F BoliBE o™ 25TLL Lol 4 Ho) £k
ttl(Burton, 1966), S-g et e BHsE, A FHKE, MSHEE fFRo
B A AR T7%7 Bk o AEsn Ao (B
FER, 1975). 23 Y ZFEERET 90~120¥ 9 AFHMS Augd @ 2
MmdE, BARdhE R BAMNEY 1fmE B 5 o A4 e
I AR o2 BEAE B A FRIG FAHI T,
1998).

A 483 SESREEIT AGFRE AAE Alold #Hiigs )
ol FEugdeME HEMeE i £RE oY o AFHMES O
2F 80~90Y EEolth 18y o] Mk HRMl REEol B1 wMdE
BEoZA i #FLHd o]E4E HRC RNt @A ot
el MEL WK %wmol IEXK BES Aoz A HMEMK 713
BT HEE REET BRo ERIAASY o 485z &1 dga=z
AR BE = mES HEFMA ditd HEs s Aoz g8 9l
tH(Gregory, 1965 : Slater, : Snyder and Ewing, 1989).

53 BMEE getidl hal ALE BES SFRE 7IXI gl o
AT FE AFHMY BRI ALE BiHAAM ALS Ad £ A7) GE
of Za KEEHES 58% & At ATHEFEMEMETFER, 2000). B
el 7hEAt HiEE 8Yd EREStY 129%E T 4971 Sl
BLA 7B miEER RKitd wet HsEn ok BHEL s B
GO MR ATEET BEIFRICZ A KrE AR FEEEI) Fol WMEE
EESY RYEIE =



ol o] BEMAMT WS M FBHEL BHTRE KEH
mE 2 BANse] BB BT HREE BRAMSR ofF nug A
ol
229 Easde Koo £980%, KKk 16~17%, EAE 2% Lyt
of f&R5, HIEHYIC, BB Hollo FAE BHARRLE £ 5 Jdoy
BEAZ OARY o2 AHRZe ARSE A Ath EI e
KE=A Y] RS 7HA AL Qo] Mol |T VIF, AW F, B FAF
I & ol &y BRI HEHS Mt ¢ZYUHd ARSE EHWC] B8E
33 MRS A3l RN FET gl A en, 53] vg
7 CE 100g3 23mge] &FHAAUT. §HE, FifKEe] g1 RLEMRO
Aagkit7t gol mel EHEaRAA fusion kR FOZ FE3IA HEsE D
AEe ey, 21tk s HBE/ £23H4 A& &+ A BHEBRE BEY
o] BIFE7 & Acigte BEolth

Chitosan 4AEEHWEZA 47 FA BRSM AEoly A74
SHEFEFTAA BHE o2 M Bol 4EH gtk Chitosane
Aol EEY B ol BT 2 5BoE B HY EES BK
g g As Ao KREDT PWHEOIWHAE F, 1997). HAE
Chitosan®] o2 7}A] 4 My #eEol YA HAM MW EREE, HEE
Rt EYREES N HEEE Fol e AR ¢e#A Chitosang
s ZE ¢ 29 BiERk#E 7l LI wHMKee] EHE B3l
o £RS (BT F.(F %, 1998 ; Kendra and Hadwiger, 1984).

o2t K AT Chitosand] #EE % HEE Ed2 Chitosan HHEE
Fol BN M A BiEA WEIB KO BB HEA KRR
WEI BB R S BLE BIATEN MEMRA MR 4E
FIREERE st HEE BT
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Im. % %

# At (solanum tuberosum L) 7YA 3 {E#H=A FEE#HIE BEE gulx
Abel mEsAroln o] MM At A F-E Figs ol 15323 Aol
o Azt ©Yrt sALRZ(F.Pizzaro)ol 93td #ilFe ARESZ A R
A3, oo d2uy, oldd= FRlo HPHAUT vt o
T30l 1850 d 7 A& AWMHTXRZEHM T=2W, g o2 249
(1824xd)ell FA APl £K7F hFAA MR gtohe Hdi FUEgArg
o] J4E EdM T Foht o= ke AE Megksta sl

B E 1950FREH #HiE7E AEE ALY F2 Lk &3
HAL, 60FER F4LEEH KBEQ HEHEAol BAHAAN FEBFELR
EE ol '99FE 6308hacll 1,270 9] HKAS S il o9 E
E {F B ol cH@#MEMat £, 2000)

a4y KASol A BEEEY MAR HEEEA o KERS)
mBEE T R 550 oo Wi pHibHIKS] —RoZ BREAL
Bge7t ol FoA a1 JUTHEEIMEBRAF®1999). BasEl BER FIK &
FABE S A A, 3170} vhso d§ Chitosan®] 2R KEEA
T 30~40% EYstAal, [E@AMS EEM 3] fmmtol 10%RE
ETha 3% TH(1998).

#HA frgel de BEre ZAV RASEZ K] HAIE 1,0009Q
AFH olfojxhoy, e5dd) £ BHARMY MEAA olFofz AL
#AE FERAMOE KEMTEES 7] AES R A1xd Ligkold,

Hate mRER, M2 L ERE oY 70~8%9 A4S
af3E (Fyel7] WEd s EERA Y BHKol o3 FEol BT
oha st e (AR, 1971), #A S &#) 10T 2~3Y Kr#s)
KTzt 21Tl frgste ol wiE3 3= (Willson and Smith, 1952), #F
%} ol 9 HixE Hoha 3 oH(Smith, 1932).

Burton(1965)2 I3 22+l s Lol RS WERAA TAE BRI
ez IrEd 4% 2o LWES B3ty 285 BESES FHEsh
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T H&ol At A R MHEAID & 3, 6CLITY KBl f
ek B SRS ¥A3 ®|matn, HEAME ol Bmated ol
g Bt RO o3 S \EES} Amylotic emzymedl o] ¥ B4
AR BHEK #EA AT BoZRE BHAR 59 #REd JIign
®ESIAT. MK EHAEEN oty FET MEY LEBRS ERY
Bt T BYol Boz Tt Mol Bpo= WMrx & 1 Fo
MNE BE 98 A ZRE won e FRERAMNT FEEA T
ool & EEE AN F= HEE WASEY Sucroser (KEIFHEA
ZEH = 1(Tishel and Mazelis, 1966 ; Schwimmer$ 1954), 2~5T ol A 8
Fol] dgtg e olF7t 97l Jow EEVE mold +£F Hoo ¥
Bol HoAAY 5~6TAA MIY dolT o] ofx: AF3] &L ¢
T Aot A,

Hiranos(1990)2 43 R F& Chitosan ¥ 19 54 HAKOZ 1Y
st ¥ Yo FEFY Chitinase HEHS A FH3} BFRFAL
A VUL EWHEES] RMPoZFEYH pEId ®ESu oo,
719 FEEE W A2 20 ZH &9 chitinased &80 9A] EolH
oha #®E S

T x 5(1998)2> HeHAE £8A HAd=ZAY FAKEAE sty
Chitosan® ¥ it o ¢ LM% ERgEol BA HEMAE Hede 1%
BRE 2 Chitosan¥ ol ThEo.ZA 4UWel] o] AHES Riko] ol F
o] Aot dtAem ol MiBEFT THEM ©d S 8ol Chitosan BE
7} s@instel wet oA w2 A AR ¥bA pH, BEE P EEE B o
RE3HAl WA R Thal #eshal o

L 5(2000)2 FEEo]A Chitosan JEXE @3l @23 HHS HX
Al7lER ol w3 2810 £FE 98 EE3T 3929, Chitosan
S RESIY HHEKEAA oln] KEHY A Zold o] EREEES
Tt ABHREE BT ot TH#ALE EFT AFKEESE ad=
AN AT HFEREAA B2To] WEA w5 S 2 T4 Emol
FEY Az e] mAH AL 3



m. #& 2 Hik

1. gt el

) 2 (Dejima) & AH43l9 20003 8A ¥ 2001d 3A7HA £5 250m
Al ALBMNE BEAR f5dE BRESHAA BT A2 @ —i
B FtES Table 1.7 2o

Table 1. Growth characteristics of potato variety used.

tems Leaf Stem Stolon Tuber
variet size length  length Shape Size Eye depth

Dejima Medium Tall Tall Round Large  Medium

2. BERE

Chitosan 1BEE = 13 ##t #HR 10 7] Chitosan ¥%X 10kg/10ae
Bomsr # 23 #3ld 83 1#I BEE & dEE e
Chitosan ##& < Chitosan 3% ®&HEIE 20052 MRt MEE 0%
T hET e 28FMILLE ARl RS T

A F M Chitosan ¥+ Chitosan 3% ®BHE 100~ 2005 .2 W
3t % ¢ MRz 28 MA3IAT

3. %M R A

BEC BREAAM KES REIRS WHSIATHT 849 9dd #Es)
oo, MEY AV]E 80~120g2HES A7t ¥l MEE 23 EE
343t mESA T HMMEEE BERM T5cm, #kR 20cmZ St %
40473 5F718 KiEstAo



JEXIE 10a3d HEAE 1,000kgS 28 ES #idiodl #HAdti ERNS
15kg S RKE #BM(P.0s)< 15kg S BRBIEZ MEBE(KO0)E 12kgS
tmE2 HoBS BES G 28 EE2 A

ABE IS BEEY 30m(I0mx4F)o|H, KE+: dIY IREL=E
Eiga=g

4. EHREHE HAE

BEK WHFR HHFEEE P RBHdE ¥R, ¥H & HAAIA
i, #HEHHST RREGS Table 2.9 2ot WEHAES REHNZ 2054
Wrgstel MUk, 278 RAEHE AESIN Y, KWES ABILS 124 15
H, R&2e BHREE BLAI719A 128 158 ¥ ¢ 34 15 7 30
d MR 4bld A KiEste Fiks HAINC

Table 2. Monthly weather data during growing on experiment period and

10year average.

Meteorological Year 2000 2001

factor Dec. Jan. Feb. Mar.

Mean 2000&2001 | 75 49 16.8 77

air temp.(T) | 19 ¢ 2ve 71 48 56 79
Minimum | 200082001 | 44 2.3 13 30
air temp.(C) | 15y ve 41 15 18 36
Rain 200082001 | 25 165 885 85
fallsmm) | 150 ave | 364 734 905 704
Sunchines | 200082001 | 712 1057 1245 1354
(hr) 10-yave | 501 1277 1374 1189




5 8, BY SEOW

¥ 282 12A 15859 30 HBE2E 38 158714 KES 2E ¥
Bl fr#stATtst %3t 0454m membrane filter2 WBI F
HPLCE A3t sucrose, glucose, fructose &8-S BE3IMNTH HPLC
o #E# OS2+ carbohydrate analysis column(Waters 410. U.S.A)%} RI
detectorg FIfstH 2™, column¥ detector BEE &£%& 40C< 3BTE
3t ot

B2 AKE 105T o ZEKAA WSS K5S AEAIN AKE
FLesn g o 2 FRERE thg Somogyi- Nelson® (Somogyyi, 1952)9] ¢
3 i3k spectrophotometer(HEXLETTPACKARD, USA)Z B®XE
€ WEsY BukEs EERoW A4 R BT BES Wgtd 098
T3t MHEES Bt ok
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V. 8RR 2 £%

1. Chitosan EH7} 71S4AY 4F L KEA A+ X8

7t. HEFEANS HFX

Chitosan ¥l o3 7}&7zte] #iFAmE A #FXRLS Chitosan
3% BWHEE 200f5 o2 MR Wl 308 BRSAL #HF ME HEY
7t 28R 2A fliREES Hd 4~69 BE 4 #HF o] Chitosand] %)
RE Ad3E & AU (Table 3), #HFKRS BE @REAA 96~98%ZA
BEERM 27} it Borah®t Milthorpe(1962)E EE7 LHISFE 7
2ol HBLEEZE @l 3923 Beukema®t Vander zaag(1989)%
< AFHNE ZAY HEFE KiRC] gl we}t Ho] EA Hed £F
el eSS VA KIRKHS B, RERE FREG S O &
2RV o #4538 H(Bogucki and Nelson, 1980).

Table 3. Sprouting Days and rates to the different chitosan treatment.

T T Ts Ta Ts Te Tr
S ti
.prou ne Sep.12 Sep6 Sep.ll Sep.ll Sep.10 Sep.10 Sep.10
time
Sprouting

9% 98 97 98 98 97 97
rate(%)

z) Ti : mixed Chitosan powder 10kg per 10a with soil
T> © Soaked seed potato in 200 times diluted solution of liquid chitosan 3%
T3 1 Ty + T Ts: Ty + Te
Ts : spray on the folage with 100 times diluted solution of liquid chitosan 3%
Te : spray on the folage with 200 times diluted solution of liquid chitosan 3%
T7 * control

_11_



J. L8 4&F

Chitosan 3% ®&HIE 200f5% o2 FiBsld HES 308 hE RE R
BEZY £FWHQ 98 208744 E dol7l 404cmE 74 AU, £ B
A 114 5HA e BE REES 4£Ho] Hxdtd 574~588cms & %
£7} AAHTable 4, Fig 1, Fig 2). ol 4F ##iz 232 EEs @
ol oty RS ol FolA A i8] £ & # A% Rikr)
Ao AW EEFEEHC] MHSEA7] @Eolgd MZErhBorah and
Milthorpe, 1962 ; Slater, 1968 ; Struik 51988 ; B} %, 1995). ¥Eo]
feoll e A 5(1992)9] #Eol oatd B4/ AS #HE& 608 71X
BES MRS Bolthrt o Litkdle o] A9 EikYy B4R 4
AEAA 10507H2 A% MRS Bt sged, oA K Ao
MR BRE%R F 3EAER 11A 5ACdE £719 MR #1td A g
H&ES Bolu gt}

Table 4. The effect of Chitosan on growth, stolons initiation of
fall planting potato(Dejima).

T, T: Ts Ty Ts Te T7

Plant height

54.4 56.5 55.0 51.7 56.0 56.0 53.6
(cm)

No. of stems

2.8 4.3 33 3.0 33 35 35
per plant

No. of stol
O-OLSIONS s 19 5 9 8 5 4
per plant

z) see table 3

# Investigate date : Oct. 20

3% Chitosan ®KHE 200fFHK o2 MEslo] MBS 308 ik 2E &
REZY £FWHQ 98 20873 Xt 40/ Q) w3, Chitosan + B
BE+4AHH 20058 REETS 18H £8EEE 19@&soz Jelyo
Chitosan EE = BREE HHETAol LEEE I AR RIFS KES

-12 -



BAed, olotidt Chitosan®] A#L20& 7937 AAME ¥
Chitosan®] BE¥Y 4LHEMEF HHE L LEEFE g AYE wRert
glojotd o=z AMztEr),

70
—~ 60
5 50 W sep. 20
5 40 Ooct. 5
%’ 30 B oct. 20
5 20 nov. 5

10

T T2 T3 T4 T5 T6 T7

Fig. 1 Effect of Chitosan treatment on the plant height of
"Dejima” potato
z) see table 3

nND W A~ O

—_—

No. of stem per plant

T1" T2 T3 T4 T5 T6 T7 J

Fig. 2 Effect of Chitosan treatment on the stem numbers per plant
of "Dejima” potato
z) see table 3

...13_



o, RN} KR

Chitosan 3% <& 200f5% o2 MRl i % BEYT AL AU
wE 1924 /b3 ®stx, Chitosan ¥ K10kg/10ag Ll EES
EAfEE7F 10f8, 28] Chitosan ¥R LBEER 3%HKE 20058
o2 AFH 20 BMATET} OEZA KEEE 4E HEo B
3t Him<S JEbH A (Table 4. Photo. 1)

22 RS AREe BEYT HEAMEA/T Jdn REME HEK o2
REE =, 2 $(2000)02 XEod| Chitosan® @Ed B2 HE FR
Al7leZe]l wWiFe] 2EEM 4£FH S i FEFAoZ REI}IAOH
Chitosang RE3HE HERMEAA olv] KEHY KES Zold o] &
REEyC Bmste £ERES 2o MK 4755 RESADG2 3t
Atk ol AR A f@Eghe] WAl Wi FHzEd R FAY 8
pnell o} EER AAYE HAFE AN K AT HHe] 7}
% ®& Chitosan 3% &l 20058l BEES HES Ro] FEFl B
tr3ted Hire] A4S WolAth ChitosanE ol o3 Mol BolAE
FHEL  71€, Chitosang MEYHEERS BN AVozx
Chitonase® F# 4pe] S phytoalexin® Z& H#Hel =7]4o]
7177y #E =7 wWEolzt AGErH3, 1988 5 & F, 199 ;
1997 ; & 5, 1998).

Table 5 ¥R F& &Y S8S vebd A Chitosan 3%
Bl 200f5ol RES 308 % BEIRALS Mg, Fe K, BS 80 &
A vdettEd Mg, Fes 2 #mi N EE S8 EEY BFES 1
e AOR (A F, 19%) o592 Em=Z &K Bt MiasrH
EoZ ARl ERAAA KBS Emet WY BHEES Ein
Aoz Agdrt

N

2

) =
o,

& A

- 14 -



© 2000. 10. 10
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2000. 10. 10

3 25742000 [ ® A A
BAT8 2142 @as5814d  BAF6EN\TD

/.
'/

£

Photo 1. Photograph showing stolons and tubers of “Dejima” potatoes

according to the different Chitosan treatment.
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Table 5. Effect of Chitosan on the contents of P, Mg, Ca, K, and B in

potato tubers

T:” T Ty Ty Ts Ts T7

P(%) 0.043 0.063 0.030 0.067 0.073 0.053 0.043
Mg(mg/kg) 0.057 0.060 0.030 0.030 0.033 0.030 0.040
Fe(mg/kg) 32.90 53.03 3177 2475 55.50 33.70 2195

K(Wkg) 0.52 0.76 0.76 0.47 0.90 0.76 0.35

B(mg/kg)  10.23 16.25 15.35 9.63 14.05 11.56 11.10

z) see table 3

#A B RkE, LBG0golh)kE, BEKEB0gHS HEN
HTable 6). fME S 3% Chitosan &HE 200f5K o2 HBsld AEE
307 ik BEE A 2963.8kg/10az M B, WEol 1R AHA Y
Bt 22 A HM Chitosan 3%&H 10052 &FE JRES Aol
1,447.5kg/10a ZEZ 7+ 3 A A}

L2 &L Chitosan 3%RKAIE 200f5K 2 H@sld BMEE 308 it
B REFA] 2,761.9kg/10a2 714 B} o™ thgo] Chitosan ¥FK 10kg
/10aE& +i#o] BREF ¥ Chitosan 3%KHS 20052 MBS 4 FH
) 23 #AT REEC} 26286kg/10a2 B, Yol NAHe HEE
© Chitosan 3% H S 100f5K o2 MEstd AFHQ THE 20HH T
BB 7} 1,352.3kg/10a2 UEINT ol EEBEV Ui £HIT A
o2 4750} Chitosan REEA A& A 4£F 2 KEF Bd3e
822 7S MM RERY, BE EEA BRESS EEsld U
W7t AAA 3] o] Fof Aol &R0z AZteT}

_16-



Table6. Total tuber, marketable tuber and unmarketable tuber yields of

fall planting potatoes to the different concentration of Chitosan

Marketable tuber unmarketable tuber
(over 30g) (under 30g)

yield No. of yield No. of yield No. of
Treatments\  (kg/10a) tuber (kg/10a) tuber (kg/10a)  tuber

T?) 1,790.4de 27,808 1,699.0d 16,380 914 11,428

Items total vield

T2 2,963.8a 32,379 2,7619a 22,856 201.9 9,523
Ts 2,3885¢c 29,713 2251.4b 19,808 137.1 9,905
Ty 2,7733b 20951 2,6286a 12952 144.7 7,999
Ts 1,4475f 18285 13523e 12,189 9.2 6,096
Ts 1,941.0d 23999 1,859.1c 18,285 81.9 5,714
T2 1,7454e 19,808 1,6483d 13952 97.1 6,856

z) see table 3

Table 7. Tuber weight distribution of fall planting potatoes to the

different concentration of Chitosan

Chitosan Tuber weight distribution(No. of tuber per 10a)

treatment < 200g 200~150g 150~120g 120~50g 50~30g
" 2,285 2,286 3,809 4,971 3,429
T2 2,286 3,428 7,238 9,142 762
Ts 2,286 4,571 4,190 6,476 2,285
Ta 3,047 1,905 3,809 3,809 383
Ts 762 1,905 2,666 4,571 2,285
Te 1,905 2,286 1,143 3,809 9,142
Tz 381 1,524 3,429 7,237 381

z) see table 3

_17_



#AA 4718 A4E Chitosan 3% BHE 2005 K o2 KBSl EEE
3053 MEF R0l 50~200g 7hAe] LEIF 1205270/10a2 MR
Be W 30~50g AEQ NBE 76270/10a2 hELE o] EA U
Elv} 288 UeEo]l #Bmdtd e Chitosan 3K 10kg/10ae 1o HEF
I AFHM 200f%%K 200 RET E KES 200g ol & KE 3047
M/10a2 FH ol et 2,66671/10a, T2 Tz A2 BoE 76178/10a2
B EZRE 2dX HEe KR MW A7) KERM gQo8 F
£ 3§ Aor YHHJYL}.

2. 7V A BE ALk KERNZE SEO v B8

Ao KBS HEREID BEID MEAIE o e 599 EmEs
Hio] WEE Reste EAT7F €vl.(Bolaender, and Algra, 1960).

12 1585 309 MHRSZ 4 HiE FHKELS Chitosan ¥EK
10kg/10a REEE 7t HEE L3 QKBS 12%, FBKELS 14%8iK
dHon, KK &55 REd BRG] KkES EBKsJD 38
158 WES e EEHEEN LA AKE 24% LBKE 28% Bk
&+ cH(Table 8).

Chitosan #* 10kg/10a ¥ 3¢ LEE= 39 159 F&o] 128 15
B kol vl 69% EUkF 3,345kg/10a ol on, MEEANME 34 15
d 8ol 42% HE B 2,621kg/10a oldth 2 30g LITFe B

T 3A 158 HfEo] 128 158 4kfEol & Chitosan ¥)*K 10kg/10am
BEZ 1285 B3 oyd SEHEE oM 2318 #matdut. o=
A& BHKEES Q=& B v X Chitosan®] G3o] #iz 2z
g dojXt KRE BEKES EEE RY ¥ Aoz 3Zag(,
1998).

WHERFHAE MBS Chitosan ¥)K 10kg/10afBEREY EREEIAN 2F
17 158 Wi#s Rol 3% #imel 3 stdoy, 604¥A 28 1569
W€ 73 §-ol = Chitosan ¥k 10kg/10am B E 7} 31% EEFEE 7} 29%7}
wmeEAew 90H%S 3A 1500 WiEF ZH$olEe Chitosan ¥EK
10kg/10aZ B IR 7} 69%, EEEE 7} 42%2 B U} old AMHL 4 F
B AR 24 K] FokA ARel ZojFdl wat siol Em
"d202 Ereth(Borah and Milthorpe, 1962 ; Bennets, 1991 ; Snyder
and Ewing, 1989).
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Table 8 Effect of Chitosan treatment on the tuber vyield of fall

planting potatoes "Dejima”

Tuber Harvested date
yield Dec. 15 Jan. 15 “eb. 15 Mar. 15
(kg/100) 19 ¥ T C T C T C
Total
2011 1871 2061 193 2625 2458 3362 2704
tuber
Tuber
1981 1,847 2038 1908 2604 2377 3345 2621
over 30g
Tuber
24 23 27 21 81 17 &3
under 30g

z) Mixed chitosan powder 10kg per 10a and soil(10/125,000kg)
y) Control

Photo 2. Photograph showing a measuring tuber length and width of

“Dejima” potatoes

_19_



Table 9 7}&7Ate] BB LHIM ¢ BE PAREE BHES &
#olt}. (Photo. 2) .

128 1589 AET #HLKLL 63.1mm, B 509mm Yoy 37 154
ot ZZ 686mm, 559mm It WMHFIEKAE 28 15804 3H 158 #
Ml &<tde] 7 Eda 2 FAI /Rl 6%, BiRo]l 8% RE HEindt
on 248 IEAEE #REo] 10% ®imstad A @Rt EAK] ok

Table 9. Effect of Chitosan on tuber length and tuber width of fall

planting potatoes

Harvested date
Dec. 15 Jan. 15 Feb. 15 Mar. 15

Length

63.1 63.8 64.7 686
tuber{mm)
Width

509 514 516 %9
tuber(mm)

ol9} & HKS ALH EHHEL HHTFT JdE THY E7 2 8K
FEo frEmESe MECR HEBE RoE Holw ol QI MY 4
ol Hiioe = olFoxa JU&E HAaFE Aoz yZddn #3) K
ol FobAa Higol ZojYel et iis HAl EFobd 2H M ¥H 3
Aol 8% 4RE ¥E& ¢ + ARt (Machec, 1978 ; Mauk and
Langille, 1978). ©o] # &+ KEBMe FmRE FMLAd: R SRS
2 AZ4ED S% BES RBRIT olFolAor & Aoz Az drh

WrgRsgie HiEkFRE @2 v F# Lt Table 100914 B uhe} 2o
Wigksiol e el wF¥se KERZE =& E 9
Chitosan ¥)K10kg/10a< +i# @RI A 1249 159 +&& A& v Fo]
1.105, EEEE = 1104 oy, 38 15HO Wi RS K& 1.088,
1.087 24 Chitosan ¥)*K10kg/10a HEREE 7} =4 vebdr a8 x
R HiEC RrEE o] LEFTAA ALY ARG HFo] R M
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BRI 2 &8 WEY v Fol oAt LfihodA BET HEY
HF BT BHWELER KB o3 HER BBo] EMEC S ity o]
Rr& o HEEd odto] HEo] Hojn Aoz A HUTHTishel and
Mazelis, 1966).

Table 10. Specific gravity of "Dejima” potato during winter field

storage and ambient storage

Specific gravity
Dec. 15 Jan. 15 Feb. 15 Mar. 15

Harvested date

T 1.105 1.103 1.102 1.100
Dec. 15 ,

(k4 1.104 1.101 1.099 1.097
] 5 T 1.102 1.099 1.098
an.

C - 1.101 1.100 1.097

T I =3 1.097 1.04
Feb. 15

C - = 1.095 1.094

T - - - 1,088
Mar. 15

C - - - 1.087

z), y) See table 8

Table 112 BTHi% Aot Wil 22e] BMSE s Ued
Aotk W& K15 MMERS KWERDV &% B4 91, 124
1589 Wit 2ol W& RS Chitosan MK 10kg/10a +iEEREE 7}
19.3%, EEEE<S 190%%oY 3 158 HKES RES £% 182%,
175% 2 1.1%, 1.5%7F B4 H A 2™ Chitosan ¥}k 10kg/10a +EEEE
7f EEEE B MHERel & Mmoldd. 1dn WExk Hikd &
e Zlo] il A BAI AR mmEEl Edd

Howard(1974)¢} Jeong $(1996)& mTLzrzte] A9 #fE% 1008 7+A
T #AY EE, WEER BHEEC] Ehm oy 1 #dE Ha K
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PEFon K B EiFol tlS EEHTT St KRS B
€9 42 BHSEC 2ol UE #EE & AKY KRS T Hui
#73 Uch

Table 11. Effect of Chitosan on the starch content of "Dejima” stored
field and ambient temperature

Starch content(%)
Dec. 15 Jan. 15 Feb. 15 Mar. 15

Harvested date

T 193 187 186 182
Dec. 15 v

C 19.0 185 180 175
nts T - 186 180 17.0

n.

@ C § 185 182 175
s T - - 175 170
en.

C £ 3 17.2 17.0

T i it - 157
Mar. 15

C _ - - 15.4

z), y) see table 8

[—0— Chitosan treatment —a— Control 1}

11.110
| |
11.100 ! \\
i |
| !
1.090 —

| o
1.080 !

Dec. 15 Jan. 15 Feb. 15 Mar. 15

L

Fig. 3 Effect of Chitosan treantments on the tuber weight-loss
of "Dejima” during winter field storage according to
different harvest date.
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[—0—-0hitosan treatment —— Control ]

106
104 ti\‘\
102

1100 = ‘\o

[T N T (I (I (T QT G

' .
.098
096 —
.094
| .092 -+ ' L
: Dec. 15 Jan. 15 Feb. 15 Mar. 15

HFg. 4 Effect of Chitosan treantments on the tuber weight-loss
of "Dejima” during storage at 5~10TC.

fr|meh e EEMAKRS HRh) HE/FRF ERE-Kbo HR
&l 93ty FASUG 1Ela A BT ERE MAXKS FHESN) 9
sted Wil Hr#el BEAN BhES 2 REREE Figd o 2on #E
BN REREE -03T REHEET 195CHoY EE v &
BREES -32C RSBET 85T BERZA L&Y 3o,

Max.Temp.of indoor
Min.temp.of indoor

m——— Mim. Temp.of outdoor
| ——— Max.Temp.of outdoor

Fig 5. Changes of outdoor and indoor temperature of storage house
during room storage period
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HE M £ Chitosan K 10kg/10a HBEEEAME 10.1%, EEREE
oA 127%=% EEEEZF 26% #Emstd o™ 28 158 K€ 34 15
A7tA #iEdl Er#d %% Chitosan ¥& 10kg/10a +EEEE 3.0%,
EEREE 41%=2 EEBENA HA X 11% o Fth 28 12A15
A WfEstd 3A1587HA 0H SN T 28 EEMA KRS Chitosan
+EEEEI 101%. EEBEY 127%2 JEeElgon 17158 Wit
3A15A7AX608 5] KH#S HEMA XS Chitosan HHEEHEEZF L
7% EmEEE7152%°18 2H158 Wikr#Estd 3A1587HA 308 &2t
FrES EEWA KRS Chitosan HEERE7 3.0%. EERE7H.1%S EER
L EEH JH(Table 12).

Table 12. Effect of Chitosan on the weight loss rate of potatoes during
ambient storage. (g)

Dec. 15 Jan. 15 Feb. 15 Mar. 15

Harvest date fresh Joss fresh loss fresh loss fresh loss
weight rate weight rate weight rate weight rate

T 13900 O 13180 52 12950 6.8 12500 10.1
Dec. 15 C 11450 O 10,400 9.2 10,200 109 10,000 127

T-C 2450 O 2,780 -4.0 2,750 -4.1 2500 -26

T - 6100 0 6,000 1.7 6,000 1.7
Jan. 15 C - 5800 0 5600 35 5500 5.2
T-C - 300 O 400 -138 500 -35
T - - 10200 O 9900 3.0
Feb. 15 C - - 9900 O 9400 4.1
T-C - - 300 O 500 -1.1
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Fructose content (1,000ppm)

15-Dec 15-dan 15-Feb 15-Mar

[—e—F1 —=—F2 —a—R1 —@—R2|

F1 field storage Chitosan treatment
F2 field storage Control
R1 room storage Chitosan treatment
R2 room storage Control

Fig. 6 Effect of Chitosan on the fluctose contents of “Dejima” potato

during winter field and ambient storage

18.651

10

Gucose content {1,000ppm

15-Dec 15-Jan 15-Feb 15-Mar

(—o—ﬁ —=—F2 R @-R2|

Fig. 7 Effect of Chitosan on the glucose contents of "Dejima” potato

during winter field and ambient storage
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2 a2L2% a

10

4.879 —e 5447

Sucrose content (1,000ppm)

15Dec 15-Jan 15Feb 15Mar

——F1 —8—F2 —A—R1 —lR2

Fig. 8 Effect of Chitosan on the sucrose contents of "Dejima” potato

during winter field and ambient storage

Fig 6, 7, 8& 7F&2 A& @iol A ML A2 EiRdA e 22
o] BEES BLE Yed Aot

B 7§ sucroser Z3) WA A7t 1A 158 FH #l9 8}
Al #®mme EEolAL gluicosers FHA HWA A AT, fructoses Tha
st Akt oAl ®Aske fpel Ak

A ZAE (RERAR 0] Zol 2MifF #Higrt ol Fo A Mo =AM 124
1589 KrEsM 38 1587HA2 (KERo] T =l #i%F 7t HEAES M
fflo]tH(Boguki and Nelson, 1980). 8537} HER3AIE A sucrose’t 7#E
510} glucoses} fructoseo] &fol Eisojor st 237 ning R
RS Emel Byl BESD #HHFHEE o443 &S BedFE A
o™ (Hawkers 1979), kgt HiEir@o @& BEE #tE sucrose
= #Emez mAste HEelda, glucosest fructose & <+ ¥4 3t
Aozt 249 159 FEE #Emdte @Rl olshES BRE BHE
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Ko AR WL HRIE BROEA KEK BB FREAME KR
T 5 o] sucrose’} glucose®} frutoseZ M=o} #iiFtHES 7182 7
HAE 7] dEoz AEdch(Burton,1965 ; A 3 7, 1985).

—fi o2 Zatel EFEE MM mKkgE A sucrose’t HEE
o] (KRR &< glucose®t fructoseZ M #HF ARS AT oY
A e 7142 FIAETh( A 5§, 1995) Mauke}t Langille(1978))
o3t Kol HEEMES KEY T EKRUHAA sucrosest ¥
o] £ E I HME sucroset BB B e VI#o=r SfEdtty ¥
Aok 2z Yol A grEo)A sucroses BEME FIA FEIEY B
o2 FAAI 5MEEEFES sucrose synthased| 34 BirlEo 2 ik
Ho BHEA MAYYdL A HSchwimmer 5, 1954 ; Tishel and
Mazelis, 1966).

B BAAe HRATE A oMb ERV e AL BE
e ERZ SHET ogRe BHKkS BT Bl BITEE(glucose,
fluctose &) FEBITHE(sucrose &)ol A, WMol K37 AR
ol = Ao Bk dol Ui FHEBITES I3 Hon, WEEXSY v
of ELHEol WX MAE 1 JERThEC] MR KIR Folv FEBIUE
o] EukErTt U WolAw, {(KiRe] Edudle o5 EF7} FES 8
mEY, gEel B3, AR MM 1 o] Wolddn A F,
1995 ; ¥ 5, 1995)#E 22 BRE A dd.
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V.H =

20003 8AN-E 2001d 4A7HA 2EFEEL X EME AT £5
250m QY JLEMEE EAE Fo el A Chitosan EE7F 722y
£F R KB PiXe EEY BHRER 845 ke kE 3
mAEY v BEE #HEI}AGL

7}. Chitosan 3% ¥W# 200f5#&°) MEE 0¥ HEsAC EHT
BEEZ MmEBEEd Hdte #HFE/ ETHE RAZE 6~4Yo] wstar,
¥k 9 ¥®= Chitosan 3% #WAl 200f5%ol MBS 3087 & BRE
E7t &% 565cm, 4.3M/K=E BRom GREE F3 190@E=A 73
jE3iee )

. 72Hate] &S Chitosan 3% 200f5#ol MBS 3083 ihEaE
7t 2963kg/10aZ 7} wWol @mE HEe FEXEVE AU} LB
(30g °]1’)9 WE 2 Chitosan 3% # | 200f5% ol MBS 308 hiE
EE 7} 2,761kg/10a, Chitosan ¥k +EERE(10kg/10a) + 200fE% K FE
of 2@ #f ¥ Aol 2,628kg/10az BkT).

o #A2 lr &SR Chitosan 3%HKA 200f5%K ol MBS 308 ik
EENA Mg, Fe, K, B8 &&c] fi@Eol s wAUEY o5 gy
g E/HKE BMAAFIL MESZBEME REELEFAS REAAAN
280 KERK ERoZ fFHT Aoz 44 HAU

2t 1291594 % 30Y MBOoZ 4EkfET T ES Chitosan ¥K
10kg/10a EEE 7} EEEN L3 BKES 12%, tBKELS 14%Em 3
Aow KEH 245 KES BnsEAdd. FidA BLIALS B
e Kol A #/mste 37 1586 #HES 55m, FFLS 50m7t o A
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How, 2A 158 Litkel HE IBAEo] FolIAL BEV EolAx H
ol ZojHd o} B EAREE BolFIS & & AU

o}, KR ol mE At hES KR &8 dston, HiR
frfe il Roh @ @golA 8L o] o ¥ fHmol

vl BHEES KERHT &5 ol 12A 1589 K@
19.3%0°l & 3A 15A°] WS A& 157%2 36%7F W& vdE Hifdl
fr# e A2 Rri S0H#&Q 38 1584 HAST BHET 1.1%7F 2ot &
HOBAA HE TRET 34 BHAEFE B35S 49 AU

Ab 2 BrfE BEEERS 1AM 3~4%BEA o, fEnEe] ML

© —EHEES BA I BEMIE A AEA Emetes fHRd B
At
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A wXe wEZI7HA oY e A= AHE 3o FA
Eugdd Yoz A=y vl A E JAHE 3 FA FA
wedy ZE asd aga AF7L TS =9FA 294 2
stupdA Yoz A=Yy

ES A BEE A 43E& otdd FA 8 FEFFA7IELPYY, A
AT BAFTsd, HUd FAVIeAE AP, 885 A5V
%, 8 A AHEEAE A= 3 BHEARY AEEN T @

T EFE FA £9U0ET 1€ AVY, 2dFdA HHS) 1w}
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