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Breeding of ginger using DNA marker and

development of rhizome rot control in ginger
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(1) QAui g $3AF §F

1995 58 19963747 23 AAsie Awd e Fedy 54%
Sae 2AG 2%, Fule $7F FFFY 900kg/10aR T 50%01%8 T 5
g AFeozyE CGOS03, CGI512, CGY69, CGI570, CGO579, CGY583,
CG9596, CGI5134, CGI5137, CGY6109°11 k. 1 FlA CGI5129 CGI5134
= 3ol B3 ABEA E4o] $43oq £d139 FH232 A¥WE
2o st

(2) 3t¢2 AvE FFAF §4

1996 0] Awg L ugas2d IS £F F& ZAR A
43o] 10a¥ 5000kg oY SEezE CGI03, CGY5210)ULw,
4,000kgel Q) 2822 E CGY515 CGI578, CGI579, CGY6103, CGI6105 o]
At

olabe] ZEFoA CGI5037, CGI5I5E +3Fol BL, 2739 YHE ¥
wol oyt &gHozE & AFRT 4o S5t FE3EG FH
32 #Hysad.

(3) 87 DNA marker 4%

$2 clone2 1778 4Awstz o] 59 DNA markerg A¥st7] @2
primerE A& % A3, PFI5 Primers W %9 clone ol F¥o| 7t5d
polymorphic band& 94& F ANk

(4) B7el BEEA

S 3% A7l 13 clonesd] AZAPE¥E RAY I} F9F2 097031
mg/g FW, $92e #3& 142~059 mg/g FW, 24§ #3FE 142~
223%, £X Q9 T 02~1267%. dRA §FL& 161~6.96 mg/g FW,
WYl &3

=3 A7) & g YehlE gingerol F¥ CG 95797 444 mg/g= 7}
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2} Betm, CGI583°] 4.35 mg/g, CGI51347} 432 mg/gE o2 Bkth

2) A72AMY ¥y

(1) 33 A4Yx 2 F23A7)

UYL E 30%x30cmZ, FF2A7|E 25g, 50g, 70g2 FE3o A 2
3, 50g8] 7€ }FF FoM  2633ke/10a7t BAHA 7HE ol B
th A YT} 30X60cmel A¢AME 50golAM 2,282kg/10a0] ABArso] 7t
F dsAdE vetdd.

(2) A AuF

B H] 7(28-29-28kg/10a) M & A3 5 %ol 10aT 2.200kg/10a°IR e, =
H) F(19-29-19kg/10a)E 1,632kg/10a2 Bu]Fo] H|sted 26% AR
o), thu)F(34-29-34kg/10a)= 2,397kg/10a2 BB TR T} 8% F+3ATH

(3) BFA 7 R uldE A3

49 15¥¢) #FFF H ¢+ 10aT 1,863kge] AAHAULU, 49 249 #HF
3 A9 2014kge 2 49 15U v 3l 8% F 3t
Bldg 2 AL F9¢e 27|d BHEFE4F Sop7l oy, AHI ¥
dg AAsA Yot e % FEI MY xA HFE 5Y9 64 #IFF
o)A 2,360kg/10a2 7+ Z4=Ach

(4) stg2Auo QN 74327 € ALY A7

AL =g 30x30cmel 2, $7227)7t 25g7 - 10a0lM 3613kgol +#
S, 40gQ A$E 4,63lkg, 60g2) A= 408%ge] FiHULH, £
olA Aupg 9= 10aR 1,637kgR WIS Auirl 121~183% T
99t 30x60cm AAUEANNE 72717} B A§ 298%kg, 40gQ
A% 292%8kg, 60gd ALE 2888kgo 2 EANAM A F¢rct 176~
182%\ 343t glch.
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SUMMARY

1. Breeding of high quality variety

(1) Breeding of highly qualified line for field cultivation

As the result of investigation on agronomic characteristics and yield of
clones selected for two years from 1995 to 1996, CG9503, CG9512,
CG9569, CG9570, CGI579, CGOS83, CGIYS9%6, CGY5134, CGIYS137, and
CG96109 lines increased yield higher than 50% of 900kg/10a that is méan
yield of domestic farm house. Among them, CG9512 and CG95134 had
more yield, and agronomic characteristics was superior. Therefore, they

were named Chungnam No. 1 and 2, respectively.

(2) Breeding of highly qualified line for green house cultivation

As the result of investigation on yield for clone selected by testing at
polyethylen house in 1996, the clones showing 5000kg per 10a were
CG9503 and CGY9521. In addition, CG9515, CGI78, CGI579, CGI6103 and
CG95105 showed more than 4,000kg.

CG9503 and CG9515 of those clones showed not only more yield and
better shape of rhizome, but also better characteristics than other lines.

Therefore, they were named Chungnam No. 3 and 4, respectively.
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(3) DNA marker selection of ginger
Highly qualified 17 clones were selected, and then a lot of primers
were used to select DNA marker for those selected clones. As a result,

PF15 primer showed polymorphic band among clones.

(4) Component analysis of ginger

As the result of analysis on ginger component of 13 clones of highly
qualified ginger, total amount of sugar was 0.97~0.31mg/g FW, reducing
sugar 1.42~059mg/g FW, crude fiber 14.2-22.3%, total lipid 0.2~1.267%,
protein 1.61~6.96 mg/g FW.

In addition, gingerol which shows hot taste was the highest in CG
9579 containing 4.44 mg/g, and next was CG9583 4.35 mg/g, CG95134

4.32 mg/g.

2. The establishment of ginger cultivation method

(1) Optimal planting density and rhizome size

As the result of cultivation by separating 30X30cm for planting density
and 25g, 50g, and 70g for rhizome size, seeded plot of 50g rhizome had
the highest yield, 2,633 kg/10a. In case of the planting density, 60X

30cm, 50g rhizome showed the highest yielding ability, 2,282 kg/10a.

(2) Optimal amount of applied fertilizer

Ginger amount was 2,200 kg/10a at recomended level of fertilizer
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(N-P:05-Kz0 = 28-29-28 kg/10a), whereas lower level of fertilizer
(N-P,05-K20 = 19-29-19 kg/10a) showed 1,632kg/10a in which 26% was
decreased compared to recomended level of fertilizer. Higher level of
fertilizer (34-29-34 kg/10a) was 2,397kg/10a in which 8% was increased

compared to recomended level of fertilizer.

(3) Seeding time and the effect of vinyl mulching

When seeding was done on April 15, 1,863 kg per 10a was produced.
However, when seeding was done on April 24, 2,014 kg was produced,
which was 8% higher than that of April 15.

When mulching was performed by vinyl, emergence time was short in
case they were seeded early, whereas seeding plot of May 6 seeded
latest due to high temperature and too much water showed the highest

yield increase, 2,360kg/10a.

(4) Effects of rhizome size and planting density in green house

In case of 30X30cm planting density and 25g rhizome size, 3,613 kg
was harvested in 10a, where 40g 4,631, 60g 4,089 kg. In case of field
cultivation, 1,637 kg per 10a was harvested, which is 121 ~183% increase.
At the planting density of 60X30cm, harvest was 2,982kg, 40g 2,928kg,
60g 2,888kg in case of 25g rhizome size, which was 176~182% higher

than field cultivation.
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3. Development of control method against rot disease in ginger
rhizome

It was difficult to control rot disease in ginger rhizome completely by
way of only rhizome sterilization and agronomic chemical drenching,
When rhizome and soil were sterilized, and Benomyl granule was applied,
not only higher than 95% of control value, but also 39% of yield increase

compared to control plot were found.

_12_

M= EX : DNAmarkerE FIR &t £ HWATE Bat ¥ RIER Bkt Bl BR. 2SHRS DA / BHEE



CONTENTS

Chapter 1. General introduction

Chapter 2. Breeding of ginger varieties and variation analysis of collected

ginger collected from domestic and foreign countries ...........
1. Introduction
2. Materials and methods
3. Results and discussion
4. Abstract
5. References
Chapter 3. RAPD marker selection from highly qualified ginger
andvariation analysis by RAPD
1. Introduction
2. Materials and methods
3. Results and discussion
4. Abstract
5. References
Chapter 4. Component analysis on highly qualified ginger
clones
1. Introduction
2. Materials and methods

3. Results and discussion

_13_

19

32

43

44

46

46

48

. 60
. 60

N

65
68

A= EX . DNAmarkerE FIA & £ MHE B & RIEH Bhks Rl AR I SHIEZOM 7 B



4, Abstract

5. References

. 70

. 10

Chapter 5. Effect of ginger seeding time on growth, development

1. Introduction
2. Materials and methods
3. Results and discussion
4. Abstract
5. References
Chapter 6. Effects of fertilizer amount on growth and yield
1. Introduction
2. Materials and methods
3. Results and discussion
4. Abstract
5. References
Chapter 7. Effect of rhizome size on growth and yield
1. Introduction
2. Materials and methods
3. Results and discussion
4. Abstract

5. References

_14_

...........

74
74
75
76
87

89
89
89
92
103

. 103

. 106

. 105

. 106

. 107

119

. 120

N2 ZEX : DNAmarkerE Fif &t £ HAIE B L REHE Bk =7 BAK. RSHIFE DA | BHED



Chapter 8. Establishment of cultivation method for green house
F11 0 ~4117=(=) ol TSRS V4 |
L. Introduction s avsaimsesemwars 121
2. Materials and methods  w.icecsivssimsissssissmsisssiiissasssssasssniss. 183
3. Results and disCUSSION ..o 124
4. ADBSIract  uscsscesmsnssismmssnesismsnimsmnssssssossimsesniss. 1o0
5. References uusssspemisissiaassismmnsmmsmsammssisavsssoyeriiim 199
Chapter 9. Control of rot disease in ginger rhizomes ............. 134
1. Introduction e 194
2. Materials and methods ..., 139
3. Results and diSCUSSION  ..cocccevrnrenecrinninssinsnssssssenssesessssssisssnecens. 138
4, Abstract  insmmsasiREsRETsvsesiiie:. 140

5. References e e S ol 0N S O (- | o

X2&X : DNAmarkerE FIA St £ WATE B L RIEH Bk KM BAH. ASHIL DM | RS



A2F AR FF 54 2 IHAFIAZY Hol &Y
Ad A QA

A2d AHE 2 2y

A3E 2% R n%

A4d AT

As5d FnEgd

A 3% $3F A2 clone®] RAPD marker 1% %
RAPD| o3 Wol#4

Al A o

A2d A5 ¥

A3Y 43 ¢ 2@

A48 A3
A5H FuEed

A4 3T A% cloned] HEEH
AE A Q

A28 Ay ¢ 2y
A38 2% ¢ 2%
A4d Az

_16_

19

32
33

43
44

46
46
48

60
60

65
68
70

XEZH : DNAmarkerS F|A st £ WR1E B L ARG Bk B BAR. ASAHIEDN / RAHER



As5%3 A% AFANN AS L FF vl IF .
A1 A

2

74
A2H AFE D W e (9
A4d A%

]

A6 g AulFel 439 A& L FR WAL Y s 89
A1 M Y s O
24 AR B BY ey 89
A3E AT B TE o ————s———s | 92
MR AARY  uacnrmssTR s ssawewruses 103

A7 F2 2717t 472 A8 L FF e Y .. 105
A28 AT L MY ssasssssssesnsess | 100
A3E AT R TH . 107
A4 ANLY  escainssssemREawssmswaes 119

A8 A AR A A BY . 121
AL A A s st 181
A28 AR B Y sensassissssssis 183

XEEH  DNAmarkerS FIf 8t £ MRAE TR X AREH Db B B 2 SAPE DN/ RIER



Al4d A%
A5dE FuEd
A9 SBFHUHY LA

Ad q

A28 Az 2 ¥y

A3d Z2x % o

A4 A ack

A5E Fngd

_18_.

. 133
. 133
. 134
. 134
w 135
. 138
. 146
. 146

X2 ZX : DNAmarkerE A&t £ MR8 B L RIZHE Bhbk 1247 BASE. SHAIE DA / BHER



Hia M E

A7) GARE GolAlo} = AEE Yol oo, hdy xBAgE
27e E5% %3 Y717k Ao} AANeZ ¥ Au=n Yx YN8 F
o) suolnh, 22 £ UsteldE AL Moz TAbss) wWEe] 19
4 285 go] A%t

) Qe AN MAL 50%E AAET on, FF, B, 3,
AE § FoolAots BE, %1, BojZes), 3F2AG7A de Ausz
2lt} (Ravindrang, 1994).

Jpe zoja AAZAN 8L ohje @, w2, sela, ¥ (pudding),
29 Z(soup), TS (piklee) SOIE AL, §5, 1w, MHA, 2YH =
A 5o BREN BFU] YoM ABHo2 AHgHel Ack(Akhila and
Tewari, 1984 ; Ratnambals, 1980).

4] EEF L oleosinel &l S5, oleosin® W7l WAL W
A 2R BY ARIFZRY AU 4019 oMAES ol FEHT
oleosin® B, 7], AZ AL A4BL 47 FF, 4% A7), 499
25, 2290 we} tharh 4% oleosing AF ARl 2A NGsE
AR ooEQ HAA, 28, JA, FEARPNY st2ulE), A4
59 AARE £k (Akhila and Tewari, 1984 ; Ratnambals, 1980).

4ol g Hwy 7189 A HRE A BAHAAE W A
24 gingerolsZ LA HIHLAHA T4 22Tl o§ v 477)
8L 22 soft drinkd & e AR olfHH, APoR VE AFAF

=

gl & ¢33 och(Akhila and Tewari, 1984 ; Ratnambals, 1980).
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EH ABe FILLEA A% 2019, & A%, A HE FHE &
A Alg Soll 2. 4% 71§ % AFAHY 2T w2V A TF,
A7} oleosin(F214 FrAl)el HF7hechAkhila and Tewari, 1984 ; Ratnambal s,
1980).

e chdAel 2EAZ2 273 gug4ez oot 17t Ao
Z7]% 40-80cmolz Y& g-12vjolct. L HAF2HEH Yen XdE
15-20cme] 2, 2 ¥l 5-8 cm ¥ 15-25cme YE¥ e £ol 73, L&
e Ao A} gde ZA4E Yod, FWdME st 24 A £ &
b 9tk AR FAE FF0) o 2y WAL F9 800-1,000g, T4
£ 500-800g, 472 300-500g°)tH(HARZER, 1979).

A7Ze e 27 sl 219 fold 2 glov, HFaA 1-2709] &
o}7} #o] EX 3-5ecm AFstA A 2ol LA 54717t AW M2E &<
7ol Ug3} SAdl 289 ¥E FA4& Ac. LA 54717 HE M
2% BQo] FHHoz dojun, el ez AF9 udrt F48 A
A B2g €4t 27de wHHolH, A% udy FFge ARl
A ] 4-5749] Ego] dojd Folx vd7t FHAY AFo2NEH 242
Qo) ol Frh(HAESL, 1979 4729 4S5 25-30T0]3, 10T |8}
e ¥Hs7] dd.

23 yet 4Ze 1147] olde FFo2RE Add Aoz FHHH(R
5, 1982), ARE A=A, R, &F a7, dA4F T FVE2 FrEe
o, B¢ FAY &% P IPAME U ojE&H: Ao HIdE F
Rl 4&5A3 2E39 Fo BHor AZAd AP FHYE M3
F7tE2 QAo

1994 A= A7 AR 5858hacl®, 1 Foll Fdel 47 Aul B

o
k3

& 3843haZ A2 66%E Azt Jov(RAEFALR, 1994), A4, ©
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< A ME FAF 57 &5 FE F9 sl

Qo] AFE kYL (WXL, §F A1), YNEE (e, 2298,
Fg, AFg, B2, AFF) FF Fo2 A= Aoy, %LMHL:— 45
4z FEH UA o431 FFUT ol 2%, F2, Aoz EAn Y
on, 1 71UE A ¢ 5 A& AHel

e U FoE AAIA N F4e FFAJAT Azt o Z
ARy 2oz Qe Fdig e Fa AUk WA WPdE
X34 EFAFY 7|7t Folz g7stn ssAMdel A @] HEl
HAFHQY FFMNE] o] glol 47 £F & ofxWolA 9 o), T o
2REH9 Sd&Fo] Yt}

A7t o] AY WY3tE AEY EAL FAHAYe a2 Fod A
#A7] W) o5 FFL A AU £33 2 Hle] AT {FEWo
o Ay e AAE EQ¥oldl oF Yol shMe ¥ T +e] B
Aotk & Aol

Zule] AAYFL 10a F F 800kg AE7E AAEHT ot JRAME
% 2uiQl 1500kge AAEm ooz 7t &5 FUE AN oA
E39 84 9 FHFRY T 43 s7dd.

Ayl AF7IE Eete] 4ol 500-600mme] mHESIR 3 7] FolA
A zegpy, gotrv 4% 2719 A FEFLE H4¥EH. 2E Iz
Me 4g 1% odu #4549 FEAloldA F Aen, FuzdrE o
d B9 Atojol N & i@tk AL Yoz HASHE FEolmz F¥
¢ EYE wEojo dtm, Ao ¢} FA F4E Az B} @
23
Z739 48L& Z7lole 29 g A gk 2T wLo] Fop
AW 2R gFo] FolAF FAld A AFYHL FAAAM HY2 o
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gt F7Ae FII AU A #3e dAE B dAdME
50g 7= Zgel 4% Hoy HMe A{KL & Aozt Ux FIFAME
100g 77} A%sln, FZAME 100g, £2749ME 50g 77t ADscdn &
At

Ao Az Hdolsle Ai2 o 9Ue 2FEAY, A5 Aot
meq 3-5Wzke]  g3o] Wasm 2Fo] Wokstel EFEAE v gD
B2l4dol $of &nf, £ AN U Ro] Foh AuMYLEE
g4 Eu] 1,000-2,000 kg, A3 A¥E 50-150kg, AL(JZ) 400kg, 384 A
Bogx AA 20-30, U4 20-25, 7+2] 25-35kge AlE iz sk

788¢- 9943y vdARr|e BAre F5F R FE A ARt £
o #5Fe 1 Ho 5-10mmE AAlEa, dFYPe 2ZPE, A7le ¥
7t A F2E &7t E st Foh 212 A4371(3F-783% )9 #FE vTt
A o AR wo. F479 e FL Aol Bol AEAFol At
gz

EYe f7]1FAo] FRF AAZEANA Z AetH, 4-6W] ZLo] a3}
o, B2 718 21E &y A8 £ Avst AR, FFAuA
3-4ue] F&Fe F51E Ztolgrh. EJF pHSS - 859 A& #Ae& YA
o, AE#FL Auix|de] EFxye wat dE2a% IWHoZ 10a T
718 25ton® N:P:K=10:557F ¥t Fzxwd oA Aiget &3,
EY SEFAC 2zt len, 25dAM Z ke AEoJZE coconut,
coffee, orange, 59 & Alo]dlA Z @ th(Kolra and Dohroo, 1991).

A7l A QA 9 PA ARE ZAIE APJeMeE E, €9,
peatl Sol 4Ae AR FF F& 9P FATZ FHAL(KorlaF,
1990). 47 A% Aol Benomil(750ppm)°olt} gibberellic acid(150ppm)el] 3

dWg Ao 47Z #AHE AR Y, FA &40y dole WAY F
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AU T oAl 4L F o4a ©d AYud 27 ¥ o} Al
uoh msAolch A 6709 Fol £¥Y o 2ARA AYR, &7

SUNH AYANe) ARl FRow, T £RLUL ed EHFHR
tH(Okwuowulu and Nnodu, 1988).

YAANE E4E 250 Ted 48sed FFax, do] Eojdd =
A 7 2A sl nedAE Felol @k ok But 6¥sER
A uYe AAGD FYNE $T 13 FHE FOHANAES, 1987),

A7) 24 F4 o) ol$ Ak Welo] wiol Folm B
e Yol ol FA 48 UFAEL FPOLLE R oY
0. dREEA 27E F70) 0gEo 100gld A4 BaT ASE
A LHSRLH SFE 0%FE BaAAT 2AU FREEA PR
ME 100g1 A 10-25%7t F7hetdcEAR R, 1979).

479 golE FHE AAstel 4% 45F 47 vNE 2AY 2

LolE 1AYA AAR FoME I3 Bast Aoy 2 oFst HW
2xe) ggo] Fol Weldld 47 4%E AW JFEe FI YA
sde AL

Azel AAZlE Qudoz w4 nAsd 49AEdN 5YE
BF3td 449 Yol t 1092oA 11¥Zd FHZIJHEFARESR,
1979).

M7e A3e Yolshe ABoIT. 1 olfE 2AXALY Mz 4
deolch A%e Yh4ALE neTEe Fon AxY BAL
o, we A7e Wele] wgol wotsy) @ =gl usn 4ol
$4% SUHE} Fn BEAYO] ojok BT AESE, 1979)

steamue stes 2rhe0) geu FA4E nastel B Auzt
Qurdolch dsaAuE 4B 45712 AFWY ohUt 45ERE

_r._l_
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g 5 9Lyl wEell =X A9 3-114 T €9 SFAHHFAES,
1979).

F74& 15Col o] HW wolsto] H{EZ BFL 3 Ao] 15T
Zol He A7ldl sobddh ste2de BEE YHNE 2 e
g ¢Eo] 229 45¢ Hite ol Foh wol Fe= 18-20TE &
2 3lm ol 1-28o2 A7, o} Fol= 25-28CE #RAAF
o, 2 227} 35CAE AL HA FEF R HHAER,
1979).

G 2Auol = 7|20 BFdly] WEgd Edel AR5 AN U5
dol TRtk B Az ot FEF} L FELH 2EH o
o @7k A% A& £¥E F9Y Lol ARAE HE A EA
22 ¥g AT stn, Lol TRE BFFE MAME FAIY 4&K&
71l 1319 BFFE 20mmAE, Siolde #2730 HYE 30mmA L7}
FoHHEAZLS, 1979).

A, dd 2 {2 T vluy 3 AdANE x2H3A
HE718 9B FozN T& MAZI @A AurIE dFEe =AA
wio] ®lEte] 270Y A= AXVINE Y + doh = vpjddE HA
3 Y & A7) W& FH7t b AHALL L KERE KRR, 1977).

2l =AMl vt 2%, 45, B4, BT El & 2-54)
A= Fotste, olg®d 7 Fr7he AEEHUC A4 B+ T R A%
Hoj Aol og RolcH(HAEE S HKFE AR, 1977).

Eol¥ 17/1Y ¥ #AFY FAE AA®R A¥e =23, 9+,
Fol Hlate] ozt Aoy, 274Y o)Fd AAF A¢E F
52 Ftrh(HARZEE S KR EKAR, 1977).

F79 2718 50g, 100g, 150g, F3H& 20, 30, 40cm2 &t A A

= is
o
o

z
w©

o
s
o
b
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0emTolM e 9YZFE FUo] FHLsld d%=F3te FF¥olAd. F8#
Ale] AEzAAE 2739 Aole JAAHA eyt g5 R FFE 50
F7b ot A1 AGEFE HAAG 2 150gToln 100g Tt AN=2A
FratAHEAEL S KEGKRE, 1977),

AARedz Bd 50gte 2%, A5 ¥/t devd AGFFL
20cm 2 30cmT 7} $3t3, 40cmolA %t ZAFHA. 100gTFle 3ol
3A e F£ Z5d ALEFTE Y, Z4FE 30cm R 40cm FollAM <F
 Fhedn ARRFLE 20em 2 40emtrt FEAGD s 150g
FAME F29 27199 BAe ARHA FUh. F£FE 100g9] FT9
30cm % 40cmTAAM Bn, a2 29 o FoM = 150g9] 20cmTE A 9
stxe 39 Aol7t A QA SFAHHFARZE LS KR KB, 1977).

39 269, 49 259, 59 2659 HF T A HF7Is} BARYC] FopAA
T o 1/hge] AaHNoH, A7 AKAYE YT =AY A} F
o] 23L& Aol AU A5 B AFodMe HFo WEFE BUAT
HAFo Fe AW AYFE FFHRe #FAZL 1A4Y =oAH
%L 10a2 1,000kg ZHasHch 4¥o] #FF 2 5¥Yel TFFF Ao
Blste] oF 2u), 3¥el BWFF AL 5Ye] FFF Aol vt 3w
2,700kg/10a7t AArs)dckn st HHARE R} K KA, 1977).

Z74e 271t #3He BAE 2AIY A} FAA FAIE 20-25g00M
Age =27, &9, 4F, T4 #Hol, 2AF Tl M FTIALH,
10-15g, 15-20g AlelolM e A 8T BdF, 4%, F#24o], 72 &3 L
EAQole 8% 4¢& 32 eFktH(Sengupta 7).

Roy$} Wammanan(1990)& A§7te] =43 < 7 A&7 23 B
g8 golulz ol FAIE BaE Ak 157 T3 £F S A4S 2H
Nadia clum®% A+ Zsse o 48, ¢34 233 o 48, 2434
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e A% 23 £3 AT 2404,

AP HHR 33 2HE BA Avd2 sRes dh2e FF54
e} 36-44% FHsol A9 A (Roy and Wamanan, 1990).

Aol gAse Woze TFRAY, 754, E314, 1Y, 4F 52
2 ¢8A Yoy, 3 FeME 23FHNEH 54
EAGME BE AF Fox LAt A4Ze AHH g AY
Ak,

A7} ZABRGHE dodle AFOZE  Pythium zingiberum(—#&3 %88

o

s FIAKA, 1980 ; ¥ 5, 1988 ; HM— B SMHEL, 1967), Fusarium
oxysporum f. sp. zingiberi(2 < 3, 1980 ; Trujillo, 1963)7} B s 1t

Pythium zingiberumo)] & A7 SARFAE LS 2o A7 Aujzdd
T odF Lwstd Ao &%) FA F HAIHEGANA, 1978
Trujillo, 1963 ; Ichitani and Goto, 1982), 47 Avige), AuiAx R A
719 W& P. zingiberume Y= X A AF(—HLE FHAFA, 1981
; —H&Ese WmAFIR, 1980 ;. —H LIRS} FHAFIN, 1981)7F o] F oA Ao
o, Aol i QF(—BSN, 1980 ; FAFA, 1980)= ol FA At

28 JadMe 19873 & F(& ¢ 7, 1980)9) & AF Au| @]l
A Pythium spp’t 2@z soen 2% ¥ F(1983) o P
zingberum®] £3 FAHHURL, HE ZFALY o|WF &L 544%9 ¥
H&& Uewen, Fzozyy ¥eld 872F%F  Furasium spp.7t 59
T3, Pythium sp7t 1025 €253, ol¥F2F 8= 199Z5F Fusarium
sppZ} 61 &3, Pythium sp.7} 125357 ¥tk 3.

—£1980)9 oj&d 47 ZAFuEe] g2, AW Fol SUELGER
B yddol A8 HEHA g2 AN 4L YT Aol EY &

£9 ste2old FHANE ST EIA Bskck aUY ATl 2
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F7t BolA gt 2 XA Faie] By Aol e Afde
EZAA A4 Fo) LW dAG. AZ ZEF A 2FLS o
€ ¥9o vlsle WAdo) FAA 2490 AT AAY FAL At
71 e 8o F& B, AL sy, 94 Uz FA9 v 7)
2xAdMe HUdel Ay F&HA U2 A

Pythium spol W@ in vitrod) 4FeA 214 HZAFT mrtalxyl
formulations?} 500ppm(Ridomil ZM 280 FW, Ridomyl MZ 70 WP and
Apron 35 SD)AlA  100%2 9AL&2 B3I, OE&EL2  bordeaux
ghsgkaand, copper oxychloride, captafal (Difolatan) 300 ppme] A 37F
o}, carbendazim (Bavistin) thiophanate methyl 500 ppm (Pusan-M and
Topsin-M)& &7t Ak ol 3 5%& T2AZ7HA 100%9] A E
G ou, Alzto] A4S Axrt Zastdch £ mancozeb 0.2%(dithane
M-45)2 Pythiumdl W3 ®S FAAHE JEWlR, F solani®l 7B
bordeaux®} 3,000 ppm< 100% AE-E R,  thiran 100 ppm,
thiophante methyl 500 ppm(pausin-M3® topsin M), captafel 2,000
ppm(difolatan), carbendazin 500 ppm (bavistin)® copper oxychloride 3,000
ppmol 2 &9 F2AE B9 (Chauhan and Patel, 1990).

Oggd 47A2 4732 AT F 10C AL AZY - imazalil
(0.8g/), prochloraz (08g/HZ g 4L th& Ao H& #F 73
w&d AAA 273 FA ek tHGrech and Swarts, 1990).

A7 A AR ¥ BAYore o] RN A F
2 Agstn, FRLE, EYLE, EYUF Fo2 dRizen, FAAS
e F79 d%eE 2HE RE 2 U 9ln 9P EY 29E #HUT
o AMA Az ¢ Udn SHTH—BHAF, 1980). A WAY gloiME B

2o, mercuric chloride, ceresin, agrosan GN, Ridomil, Mancozeb,

..27..
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Antracol §& AH830, A74 ANESHYET deJl=  Pseudomonas
solangearum ¢ 7 %% streptomycin® plantomycinol oi& 24L& =57
Lo UL b o

ety B Ao 2HE 3 AZEFES S48, DNA marker2
AE EFL TFESE, A% A AWE AY AN VY33,
AN Zzdd gt HuE FE A7 SAFAY HAYE §¥3)
A &olt.

Ho

o

i
|
td
&

Akhila, A. and Tewari, R. 1984. Chemistry of ginger: a review. CROMAP
6 : 143-156.

HAREE D FEEKL, 1977, A9 2 REE LD & 37 rORSHE. FEB
SHEFH 18 : 19-28.

HAESE, 1979 L awhr REFHBOEE RAXBHAMEHRRKR) 11
240-248. BREXALIBE.

Grech, N. M. and Swarts, H. 1990. Post-harvest application of fungicides
for control of fungal decay of ginger rhizomes stored under simulated

low-temperature shipping condition. Phytophylactica 22 : 457-458.
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Ichitani, T. Goto, H. 1982. Distribution of Pythium zingiberum causing
rhizome rot in ginger growing and it’'s surrounding uncultivated soils.

Ann. Phytopath. Soc.Japan 48 : 674-676.

—B 408, 1980. HEEA T RIZBIFBH L 2 7y REBYOF0BFR. BEHSH
# 22 : 7-11.13.

—B5EE,  HAFA  1980. awmro  BEBMR % B I T Pythium
zingiberum & N5 Ah. BHIRE 46 : 435-441.

— B AE8, FAFIA) 1981, HIEATRICBITL a7 BEBBRROGE LR
MR O FAERR. BHBH 47 - 161-157.

ZE2FAGR. 1994, FFFEVEFL.

BR—, SF%E. 1967. Pythium K& - TEI T a7 HBLVIavron
BERHAS. IRTERHBIAH. 9 49-55.

Kolra, B. N. and Dohroo, N. P. 1991 Production technology in ginger - a

review).Agric. Rev. 12 : 22-36.

Okwuowuly, P. A. and Nnodu, E. C. 1983. Some effects of pre-storage

chemical treatments and age at harvesting on the storability of fresh

ginger rhizomes(Zingiber officinale Roscoe).
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Ratnambal, M. ]J., Balakrishnan, R.,, and Nair, M. K. 1980. Multiple
regression analysis in cultivars of Zingiber officinale R. In : Proc. Natl
Seminar on Ginger and Turmeric. Calicut, 8-9 Aprl, 1980. CPCR],
Kasaragod : 30-33).

Ravindran, P. N.,, Sasikumar, B., Georgo, J. K., Ratnambad, M. J., Babu,
N. B., Zachariah, T., and Nair, R. P. 1994. Genetic resources of ginger
{Zingiber officinale Rosc.) and its conservation in India. Plant genetic
resource newsletter. No. 98 : 1-5.

Roy, A. R. and Wamanan, P. P. 1990. Varietal performance and
correlations among growth and yield attributes of ginger(Zinziber
officinale Rosc.). Indian Agric. 34 : 57-61.

AR, 1978, ¥ 3 77 REBER. 1aHBis 38 © 233-236.

HAFIA. 1980 v 3 7/ OREHHR L EERTEHR RIS LV'RE 55 ¢
317-321.

AQled, Z¥H. 1980 AZelE HS¥(J2Fug)s 2y EX H A
Hste, 50| YE8H 18 : 172-179.

Trujillo, E. E. 1963. Fusarium yellows and rhizome rot of common ginger.

Phytopathology 53 : 1370-1371.
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I, YT, o1FF, 42909, 1988 AR 2H WYL Yo Fusarium
oxysporum f. sp. zingiberi®} Pythium zingiberumol ¥¥# QA7 2wy 4

. 271-211.
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73w go] 4% Myse A8 AL FAAYe]l g2 Foo A
AR Ze FEY o FHH 2@ oly 2 AT FAH ®ol Ui}
dojupx] e RHold. uwN F%
Lo 33 a2 Hrlel o4 FEWelg A
¥ol sixMe £ 59 FHol Aol ¥ Fojk, FehF Mol 2 A
2E FASFGH AT Bol ol&Ho fon, dAitA, GF ol 3
Nx 433 AAEHUYG. HIole DNA g71uEddy S AEse 7|¢9)
MEso] o]RAE o] & ATV 43 ¢AHUYG. FH 24+ PCR 719
MEEBAM DNAGHE R 54 AR ¢ AH o]g o &8 £244 &
F7F &ol3tA =HAd

71& &F wio2 Wolsl wol XHE A A4Zo2FEH dF5y, Wl
WAy, F3554 ASE Aedsn fA%ge AL Erbesid. vy
A7} AstHEE o857 wWFo] 24 AAA} E4& vag + AU

, Fabol] o WAstE FEo] opmz SAFAFY dF FHo] oHn
A9 gygoz FEol AL EiF ¥ BT ok}, &= HAol EVIEt
o2 E% 5E, 4F47% FE Fol oz 4Folh

UR % AlZMgst A t}lﬂl?} FAAAAEe Ane £ v} w4
ol 29 alelr}, wepM B AFE Fo 4B +2 FF

Z
A
K
Ha
lo
Yo
ofi
e
o
2
£
2
Y

(uﬂ
kA
rr
x
X
i
(Ot
R
47
-
2
)
ok

ey
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Fo| olFolAYA ¥7t A5 FUe FE 2uAAE $+3Y FAEL
BEEA 9 Aoy, @A) 47e 10a T 800kgS AU Yoy YR
ME o 2819 1500kg FEE AAstn e F7t &5 THE A
Ae ey B39 $4 £ 793739 T30l 83

UM Auisol Qe AL 1,000633 AEALAE EFER 2

yEe & F gt o8 59 AT £F Auiso] ol TUHA &
< B oy, TR WaAge) MesA ot 4 A7/ B W
do) ASHR Qo ool dig Aol glo] FUe=RH B thyol
g3 ek ol AR A% BF R $FAS AY, 7Y T I
AAZ o]F4ActA URel o3 AME s7te Qe & Heoloh

B AFE A7 R84 54F £ 4% ve 2L @ol
Yol #33 7/1BLAL Yoldn FUsIAFozRE ¢3¢ 4TS A
gat Al AAE A

Al 24 A8 R WA

1. A 4%
19949l 8% g HA 2 Eig AB BFoAM £IAF 4% F

A $3g cloneg Aesto] FAHA

2. A

23 A73E 25~30gHd A2 AYYE 30x30cmz ¥ w3t 449 15
9 ste2u HFsn Yoz HE Aok AMFE H¥] 2000kgH
N-P:05-K20 = 10-29-10 kg/10a% 71¥]2 Fon 1x3He a9 7H

_33_

X2 &% : DNAmarker2 FIA et £ MSE B L AREH Bk B B 2SI E20M | RAHES



& 27 6kg? 1akE 7% ol 5-60f, 2xk9 32 FulE 30-409 AL
AN, AXE Qe VL2 LS IIFEHULY 2-38 AxE 4

Alstaict.

3. %R EHzA
A7 AEsH EHL £ vz Mo 23, A, A+, A%, 9%,
d49 AR LS 2ASAR, 78 F 2AFE =ARAS

ARA+S A2A45E MY-STATS Programol & ste £,

A3 2% % 1

L A%e ABHH 54,

b, FUEH A7 2283 54,

Zdo "dz MA, AE BFAAM £33 160 cloness AEdAH ¥
A3 $3g A Z2RE 8.98Y Table 13 2o ZFE 574N
A7 WA BTz BF AT 18ARYG. F2EFe 127000A
2077 EXsQn B FFAeE 15MAYG AFLE 3 96em, H
A 40cmZ ol$ gIFsden HFE AFFL TlemolAn. AF LS 14~
28cm $lol £t es FF A 24cmolAqt. 4 EL 23~33cm ¥
gol &&Pqen FFL 28cmolUct FAFL 78~108mme §
£3tged, HEFL 9ImmAY. FF SHF S 73~490g2 Wole Fo)
)& s, ol EAL Sasikumar $(1992), Ravindran ¥

(1994)0] 2 3% A7} EAF vag o d5e Fzn 2 7h 9

ox

flo

=
-3
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. a8y a2 9 E4e 8lxdAY 3A JdEten, 83 232 HF
o] 10cm °|4 A A JEtwc},

Table 1. Mean, range and coefficient variation on yield in ginger

Character Mean Range CV(%)
Stem number 19.14 100 - 318 21.60
Plant height(cm) 71.05 396 - 96.0 13.67
Leaf number of main stem 15.69 12.4 - 200 10.49
Leaf length(cm) 23.88 142 - 283 9.70
Leaf width(cm) 2.81 24 - 33 7.06
Stem diameter(cm) 9.19 73 - 108 8.53
Rhizome yield / plant(g) 219.10 73.0 - 390.0 29.31

g 9247 A% eey =4
9247 479 FEHH 5HL Table 2014 BEvige] AArRoLE
o ggol 71 FAshe) zao) 7bF AUR, AWZL HIFo) MY A

oo AEU Aol £& SolstA BIAFoIRoY BAAl 7+ Aghod, &
e %0 4 AAROET BIFol YSHA whh
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Table 2. Comparison among 7 agricultural characters of foreign

gingers.
Stem  Plant Leaf Leaf leaf Stem TC with
Country number height number of length width diameter yield/plant
(m) mainstem (am) (m)  (mm) (@
Westem Samoa 4.3 91 13 29 33 11 177
Madagascar 47 57 13 20 2.3 6 96
China 45 65 13 21 25 7 96
Tailand 30 31 11 11 12 5 8
Taiwan 3.0 53 15 18 21 8 106
Indonesia 1.3 72 6 3 117 11 52
Japan 20 49 13 18 23 7 22

2. gtAul g $FAT &F

19953 2B 1996\ 7hA] 29zt A st Fsdn ALE AL T
g Aol FAste 2AE3H S} £3F L ZAY ZAFE Table 3%
2o, 2U9 ¥t PF5FY 900kg/10avth 50%014 F4E AL
= CG9503, CGI512, CG9569, CGIS70, CGI579, CGI583, CGI596, CGI5134,
CG95137, CGI6109 F.ow, CGYS83, CGYBL09E A7t UF wWol 7]
Agton, CGY579e FIHFo2 wuEH7] dEd SFelM AJHAT
(Table 3). CG95129 CGY5134% o) B #EH EAdo] 539
EXG E2o2 FH37 Astd HE1ig Fd282 P9 HFig.
1.
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Table 3. Major growth characers and yild of Korean native ginger in

field culture

Plant Stem Stem Leaf . .
6-gingerol  Yield

Clones height number diameter number of Index
g (mg/g) (kg/10a)

(cm) (mm) main stem
CGos03 440 12 42 12 366 1728 175
CG%12 462 18 54 13 376 2201 232
CGB21 401 19 49 13 - 1234 125
CGEBEy 395 22 50 13 426 1530 156
CG%70 4438 22 55 14 420 1679 170
CG®H78 486 14 55 14 335 1165 118
CGBMY 642 13 70 19 4.4 3130 317
CGo3 457 26 5.1 14 4.35 1876 190
CG¥%% 587 10 7.7 19 361 2014 204
CG9o5101 490 17 56 15 = 1382 140
CG%Hixa 610 10 6.3 20 432 2390 242
CG137 464 19 54 15 = 1876 190
CGo%69 454 13 58 13 7 987 100
CG6109 479 sl 6.0 14 = 2024 205

3 8928 $FATHA

AN 1996de] A AL wdstgzdl FAGY £F FE =
Argt A3 3] 1022 5000kg ©13Y AFL2E CGIS03, CGIS2] °]3_i
onj, 4000kgelAQ AFeZE CGI15 CGIT8, CGISTY, CGHK6L03,
CG96105 | A cH(Table 4).

o)ate] A% ZolAM CGIS033%, CGI5I5E 3ol Bx, 2739 HHE=E F
2 wo olzl &9 Hozx thE AFRY EAHo S48 FH3ITY
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F3422 B G(Fig. 1).

Table 4. Major growth characers and yild of Korean native ginger in

polyethylene-house culture

Plant Stem Leaf . .
Clones height em diameter number of 6-gingerol  Yield Index
(cm) number M p— (mg/g) (kg/10a)
CGY9503 927 542 7.0 16 3.66 5529 165
CG9S12 1000 342 7.6 18 3.76 3555 106
CG915 977 394 7.3 20 i 4029 120
CGY9521 943 316 6.9 21 = 5529 165
CG9%Z28 900 316 7.2 20 3.35 3436 102
CG9552 943 232 6.9 21 4.29 2370 71
CG9%69 1013 332 84 18 4.26 3357 100
CG9%70 940 332 81 21 4.20 3357 100
CG978 967 436 6.2 20 335 4345 129
CG979 1150 160 9.8 28 4.44 4147 124
CG9583 1007 250 74 22 4.35 2725 81
CGY9%6 1113 124 79 27 361 2923 87
CG95101 1110 116 8.4 22 » 3318 99
CG95134 867 318 6.9 17 432 3515 105
CGY5137 897 258 80 17 - 2133 64
CG95139 983 354 76 19 - 3555 106
CGY605 900 356 6.9 19 - 2119 63
CGY609 957 140 7.6 17 - 1580 47
CGY61l 968 328 6.3 20 = 3555 106
CGS6102 903 340 74 18 - 3634 108
CGY6103 967 490 9.1 22 = 4542 135
CGo6105 893 346 80 19 - 4147 124
CGY96106 853 326 83 18 - 3476 104
- 38 )
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Fig 1. Selected high yielding clones in Korean native ginger
A, B : Seosan native variety, C @ China

D : Chungnam #1, E : Chungnam #3.
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4. A9 43 % F2AF A

¥A 4339 deddy A4S 42 AFE Table 59 4.

e, 2%, 4%, 93, 9%, 2249 vFe 9 2¢EHe I
ABBAE BgFAD. 23S 4T 0909 & 4BE o Fe
o, 9%, 9Z AAASE 1xe Fe ABL 2o FUAoh 2t A
Fe 53 Ay RE $ZE} A LBE BAFUY. FZFH} £ 7
FHRAE 9 EY VB AE Sasikumar 5(1992) o] dF ko] 9
3l ¥ 1% A (Mohanty and Sarma, 1979 ; Nybe %, 1980 ; Roy and
Wamanan, 1990).

Roy & Wamanan(1990)°l 9|3t A7 +3F& 233 dFs 2
FAZ g A, A AKed Y Y JHH EAL 2,
clump? A, AFALen oo FF3} AP AL Adz FAH.
#3253 clump? UFs At B ABHAN A AFH L T2
2oz ALY Aotk Roy & Wammanan(1990)& 1570 39 +%
€ ZAY A clum? 5% AT, FFL 2 ¥ 8, 23S
AdFE A7 T8 3 AF 24832 A YBdA e §
Aztde Ao AFFAN Ao B2t Boof(Sasikumar T, 1992 ;
Mohanty and Sarma, 1979 ; Nybe %, 1980 ; Roy and Wamanan, 1990
; Wright, 1921), %] v X 2AHEINN 8 YA2E 2%, 9% 2
Y E(Sasikumar 5, 1992) ol Ao,

2= : DNAmarkerE FIA s £ EAE TR L AREH Pk &4 B ASAT2L DA /| R



Table 5. Estimates of simple correlation coefficients among 7

characters in ginger

Character Plant nurtlizf' of Leaf  Leaf Stem Rhizome
height S length width diameter yield/plant
Stem number  -0.06 -0.15 -004 -0.04 -0.09 0.26
Plant height 057" 090" 064" 054" 0.33"
Leaf number 056" 033" 033" 035"
Leaf length 067" 0527 031"
Leaf width 0.42" 0.23
Stem diameter 0.33"

**Significant at 1% level. respectively

dj

RBASE o3t £33 FBASI WD AF T 6709 FHEo
sgo tAE AZASFE AEY AEs Table 49 o BT, AT,
AA7RA ¢oz & APAFE veWen gE AYadAe FAY
4 AU 7 & BHEFE AFE BT 2 Z A BTHAA
=4l Sasikumar $(1992)¢ 2%¢ $% d+dx B AAFS
59 2% 9%, 929 HaRE £ THAHE RAUZL, AFE F
¢ 42, A= BHEF £ EQ EFHI ARG dHHoR 23
g DFEI F8FA HY 8 Y2 VAE 542 AFHAR
t. g2 dAEFHEe FAYL £ AUR

dae E AuAZ ARXAT A APEAHE 2RI, MF 2 A
JERE 19d A4E 9 YPEde A FHEFHE 2% 23
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e Fgo) NHHHY YL FAY APEFE FUh. ol Pandey
5(1992)e] 2 ng ZAF ZF4e AAstAAY Sasikumar F(1992)2
APdaEe TFEHAN ZF A JdEHUUD Badoq & 4¥ne o
23k kot
Wright(1921)& £33 $3374322d BAe SdAFL22E A
&

s motslr] olalerg ArAlx BEMSE £3

2 Aol M residual effect7t 0.842t= A& A+
ol7} @A 16%eE RoB HRASF ZHegm FBBAN
Zbale oS o 2¥E B dFE AAY 235
Wol7l AR E AF, @, 424 e Fo ATHA BW oty

SR 4P APEIAE T e BIL F AU

Table 6. Path analysis for yield components showing direct and indirect

effects in ginger

Character Stem Plant Leaf Leaf lLeaf Stem TC with
number height number length width diameter yield/plant

Stem number 034 000 -005 000 000 -0.03 0.26
Plant height -003 003 018 002 -001 014 0.33™
Leaf number  -0.05 002 03! 001 -0.01 0.08 0.35""
Leaf length -002 002 016 002 -001 012 0.31
Leaf width -0.01 002 0.11 001 -001 011 0.23
Stem diameter -003 002 010 001 -001 025 0.33"

Residual effect = 0.84
TC : Total correlation.
Figures in italics denote direct effect.
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A 48 Azt

g age £ UadA Augn A 47 $3ASY 29H 54
2 a3e A olEY AR DAY 44¥ PP TL $F AFE

AgARE e 2ot

4
AL ANZ 27 B4%} Eo HANE pAFReY, A5, 23, B3
Aol ey Aug AT BREESHT A2 A
oz £3d APAA L FAL, 2FL I+E FTeoq HF E
DRAEFE Jehuilen 430 A2 g5 238 E T BHR
}& JdeiuG.

2. &2 AT 2} 90-100cmolM, BFE % 30-4070AM 7t =
e 2y g vgyern AAAL 7-8mmolA, 45 20-25704 73 =

e X E Yedn.

3. CGY5128 CG5134%E o] Bx e FHo] ¢53td Fdl
39 4252 HPsd

4. CGI503%, CGO515% +F0) B3, 2749 Y= ¢ 82 ofud &
g Hozw TE ATRTY E4o0| $45d 29359 FY4EE FIHY
o.
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A 1d A

C HAGG BHE 53 E T 2ol Yol 2 A B fAARAE
243 genome ATl BAVEHRH EXNUA (Molecular marker)2
Restriction Fragment Length Polymorphism (RFLP) # Random Amplified
Polymorphic DNA (RAPD) 7} ®e] o]&53 gltd, Fd<9 RFLPYS
genomic DNAE€ Alg¢aiL2 Ad3ld Fdd DNAY Zo] itol2 ERRY
o WolfFo o8 FHA Aolg FASE WYPor AEKF L JNExH
HATF okl Aol ola] #83H o]gsz Qlot

224 southern bolt hybridization § W9 F8o] B Atz x3o)
2859 FHYLY AL ©E 9ol . HI thermal cyclerdlA
Taq polymerase ¢ primer& AM83ld f-Ax &£& DNA9 £ 298 3
A7) Polymerase Chain Reaction (PCR) 71&€& ©o]&% #3433 do)g
A RAPDWYol fAzte] @A ZAbe]l EAHoZ ojf5m gl
RAPDE RFLPET AL <ol DNAZ FHAEAN o] 715sn HALd §9)
P25 Ag8A gon 7eHozxE B HE AME AXn Yok
RAPDY & F292 A9 #A4% 10-mer (10 nucleotides) && 1 o}4
oligonucleotides® primer2 ol&3t WYo2Z F2Y ten-mers 4° =
1,048576 7Hol ©t& F7IZHE 712 F YeB2 oF R AR o] &3t
£ 200914 1,000 base-pair& & oj2] DNA AHS 2 4 Qi
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2322 AFRLE AMEstE 7]&9 RFLPZI&d o3lM delg &
+ DNAuWolRo 8 @e polymorphismeS 94& 4 ooz S 89 &
o AGRAY 2 FHAANL FYo] ARHoz o] 4" & o,

®£§ PCR2 RAPDE 7|22 #AHA T4 (Mukai 5, 1995), $9 £
#9 f-d@A(Karihaloo 5, 1995 ; Cho 5, 1994 ; Badenes and Parfitt,
1995), #8¥AE BAY £ A& EAAA A2(Vierling and Nguyen,
1992), 42 A#A = 24 (Greg and Robert, 1995), A& fF48te] %
+483 ¥4 (Hombergen and Bachmann, 1995), 9J& fAda =4 #(Y
S, 1995) F° ol&H1 Uk

William §(1990)°] PCR¥H 22 DNAE FEYL u AAH YA B S0
04 pattem$ 2t R3¥ A& AlFo2, RAPDE o83 dFze
1992 Demeke 5(1992)°] Brassica® €& ddoz EF34 dF7E 3t
glen, 19939 Wilkie $(1993)0] oA FF 2] AlliumE & FAe2 #3%
2 ¥4¢ 99 Martin $(1991)0] EvtE 2] near-isogenic line £43,
Carlson  5(1991)°] AR+ FF  Aol®Y Fol o]&3tdon
Orozco-castillo & (Orozco-castillo 1994)& Coffeads 49 #FHA oIy
THoAM 2RFe] FAHeIR) T E ZAStA o] Wyol &Fo o F§
¢ AAre Mo o] 8" £ USE B FA EF Tao (1993 5
ol A primero] @& F3+9] genetic polymorphism® 2}o|& o]&& o &4
YN FEE ZAEAG. £3, FUHe2xE 195 2 5(1995)e
RAPD markerg o|&3%d #3o X33 J& AT (Camellia sinensis
L)FdaAe &8 F4€ B4 n, A F(19%) &3 AAF ¥ =
dF Y (Citrullus vulgaris L.)7+9 DNA polymorphism& #&3le] 43
@3} 3t

& A43YolAe RAPDZIH S o] 8¢ AR FABAE #slax &3
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¢ AZAE R FFER PHo2MY o8I5S HEHI A 59

A 24 Ag 2wy

1. A 4%

19953 2 19969 % clone2 2 M¥d A3 AAYE 30x30cmT 7
F3tal o], AluZFL 10ad N-P0s-K:0 = 26-13-23kge Alulatg:, o2
F AzAE YEdD Yoz ZopFAY. 2 Fo Aupds Az gn
Aol FPHo] oispe},

2. DNA &3]

7bh A EANRY A5 € 2y

UE A ol FAE 8¥o AR gH3 AAY SEL A
&3 HHAF F4 total DNA £8ol| o] &3 AY X YR A7
-80C 9| deep freezerol W% B #st ).

4. Total DNA #&

AL 1g9 A3 AAFLE Fgol Yol ol F 6mle extraction
buffer (100mM Tris-clpH 80, 50mM EDTA, pH 80, 500mM Nacl,
10mM 2-mercaptoethano) & H7tste] & &3 5, 800u ¢ SDSE
B3 65T oA 108 7tEE F, 5mlel potassium acetate® H 7}a

o 20¥3¢ I8 AR o BAL 14000 pmo 2 2087 YA

(5114
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2

B2 AT %9 phenol® ¥ & TEF F 10,000rpmolA 10

He

T A F5 YL 343 Phenol : Chloroforme H7}ste =

re

T ¥ 10000rpmo2 YA L AT

A 2ol PolW 4T Yol &% Isoprophanol-d H7tsl -20CelA 30
3 A F 14000 rpm 22 1583 94} AHEL YA AR
A7 9. 328 DNAE 1ml 9 TE buffero]l 2 3¢ ¥ 20ml tubeZ &
7 100 9 3M NaOAc (pH 52)$ 60029 Isoprophanold 7}3}d
12000rpme 2 523 ¥4 3o DNAE FAA20 F 70% ethanolZ 23
AR dF 22AA 200009 TE bufferd] §s|A1#H -20Co) s
t}.

HFHog ddojzl total DNAE agarose geldollA A FE3Y
single band2 YEuUx= RE #AsRT #U" DNAE UV-S2030

spectrophotometer 2 & %38l A Yo o) L35} o}

3. PCR =3

RAPDEY YL 719539 o Uelvts DNA bands9 28H
T 71EXE 3o FAWE FHE) "ol B AEAY Y= AYRA
2732 Qo w2y 713 AEY Ae 2P L Golur) ds oA
template DNA2] ¥ %, primer® %% % Taq DNA polymerased %%
of & PCREAMS A¥AY A% E AR, MgClke s%9 dINTP
9 ¥ @& PCR 23 & ¥A3Q0.

PCR ®& 84L& 2619 wE8A4E 71E22 template DNA 25ng,

wlo

primer 04#M, dNTP 2004#M Taq DNA polymerase 0.7 units, 10 X
reaction buffer 25u7} 2t} & @ £4o2 3lgdoen, 25 gAY A

& 94T A 2023 heat denaturation, 36 Col M 15%, 45Co M 15%
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7t annealing, 72C ol A 90% 7t extensionA 7] A& 508 w3 ¢,
°]€ clone€2 DNA marker& $3tod, 10-mer, 12-mer, 20-mer 59
primerE¢ AHg3tgth 2 cloneztel o]&<Q band® AFEsd e

primer2 3 %3la DNA marker? f£4< FE3
4 3AEY

ANEH A% A2y PCR3Y ¥ RAPD band?} 53 base
pairdl M YEtYd (1)2, 2387 ¢od (0)e2 Z=T ReZM ¥F
3 AAE AXNA X2 adz ol & U

FAIGE 487) EF T dEd BFHFH F984 BEAL A4 AQp¥e
MAE FFE FA packaged NTSYSE ol 43ld F£8sigen, Ay
22RE dAA FAAFE &5 FAEE YAt

He
£

A 38 43 R nF

S clone CG9596, CG96108, CGI5134, CGY528, CGYS03, CGI570,
CGY512, CGY6103, CGIB09, CGI579, CGI707, CGY552, CGY596, CGI5101,
CG9705, CGY583, CGY578 T 177§& Adsict. 10-mer ¢ 12-mer primer
€ of R Wol2E B3R, annealing2 =9 welA bande| FE o] ¥
ZdsAd. 2t 2R 4YSelAd B1d 21-merg ¥43t(Table 7)
annealing2 =& 55C& 35Cycleg® F 83l $E3% A3} PCREZo] ni¢
AAHNLH, 2t clonetd] %ol HolE band’t TEHAc
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Table 7. Primers used in RAPD analysis of ginger lines

Primers Sequence GC/AT ratio
PFO1 5'-ATGGCCGGCCTTGGCGGCTAG-3’ 15/6
PF02 5’ -GCTGAGTCGGCCGCGAATTGC-3’ 14/7
PFO03 5'-ACCCGACCGGTTGCCAGGATT-3’ 13/8
PF04 5 -TCTGCAGTTCGCGGTCCGTAA-3’ 12/9
PF05 5" -AATCGTGTGGCCTTGCGTCGT-3' 12/9
PF06 5'-TTTAGGCCGGATTGCTGCATC-3' 11/10
PF07 5'-CCTTTCGGGAGACGTGTCAAG-3’ 12/9
PF08 5'-CGAATGCCAGAGCGTTGATCA-3’ 11/10
PF09 5'-ATCGTCATCGAGCTGTCGACT-3' 11/10
PF10 5'-GTAGCATGCTAGCCTGCTAAG-3' 11/10
PF11 5'-CTTGGCCAGTTGCCGTGTTCG-3’ 13/8
PF12 5'-AATTGCCTGATTCACGAAGAG-3' 9/12
PF13 5 -CTTAGGGTTAGGCCGATGCGC-3' 13/8
PF14 5'-ACCATTGAGGACCATTGAGGC-3’ 11/10
PF15 5'-CTCTTAGGCATCTCATGCTGG-3' 11/10

Fig. 2€ 2% 4709 clone®] DNAE o|43lod 11719 21-mer pimer2
PCR® 23, primer PFOISIA polymorphic band& 2& % 1%tk

Fig. 3& agarose gel®the bandT 8] o &9l3 acrylamide-gel€ ©} 4
gla] H719F5 S § ALMNCZ agarose gelitiE © ®E polymorphisme

A%  AA*h
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PFO1 PFO2 PFO3 PFO4 PFO5 PFO6 PFO7 PFO8 PFO9 PFI0 PFll
M1234123412341234123412341234123412341234123_M

:?m,."- II e
£ e C o
CERER T
X . ~ L

-

- i A T Ay et . &
e W SOk " s TR N o DY

Fig. 2. RAPD band pattems of total DNA isolated from 4 clone of
ginger using 11 primers (21-mer) performed by agarose-gel

electrophoresis.

lanel : CG9596, lane2 : CGI6108, lane3 : CGI5134, laned : CGI528
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PE13 P14

PFO7
M12341234123412341234123412341234123412341 2312341234 1234M
L 3

PKF1l  PII2

PIFL0

i

PFO9

PIFO8

PFO2 PFO3 PPFO4 PFO5  PFO6

PFOl1

Fig. 3. RAPD band patterns of total DNA isolated from 4 clone of ginger
using 14 primer(21-mer) and acrylamide-gel electrophoresis.

lanel : CGY9596, lane2 : CGO6108, lane3 : CGI5134, laned : CGY528
- 53 .
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14749] primer& A&38< PCRE Z 3, primer PF159AM cloneztol #}o)
€ YEHE DNA band® 2¢ 4 AUTHFig. 4). CGI% CG35157+ v)
=¥ band¥¥& HHen, CGI570, CGI512, CGIG103, CGY579, CG9596,
CGO583, CGY5782] band?t ®lsgleow], CGI61089F CGIS03, CGIE092}
CG95101, CGI707¢%+ CGI705 clone3toll 2tz Bl %t band FAHe ekt
CGI6103, CGY579, CGI578 o 10aF F=o] 4,000kgel4te g EA Ueygs
H o]€9] banddel A9 YxsHrt.

Fig. 5% clonezt zlo]& HAF&= bandZHE DNA AE&E 3l £Y§
primer2 DNAMZZE & AlRoZ AFEH DNA sizedt 2€ bands
A& F UdG

%%, ploymorphic bandg 947 913l s3dAM &A% primer URP-F,
URP-8R, URP-9F, URP-15R, URP-19RE ©|&3&o PCR% A3 primer
URP-2F9l A Fig. 6914 XEEutel zHo] CGI5033 CGI55240 A specific
band€ ¥& F AU o] band2 R E DNAE AZ&st Y primer
DNA AFZ3 ZAsjo|r},
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1 23456789111121314151617 M

Fig. 4. RAPD profiles of selected lines performed by 21-mer single
primer for breeding of ginger.

lanel : CG9596, lane2 : CG96108, lane3 : CGO5134, laned : CGIO528,

lane5 @ CG9503, lane6 : CGY570, lane7 : CGIY512, lane8 : CGO6103,

lane9 : CGI609, lanel0 : CGY579, lanell : CGO707, lanel2 : CGSSS5Z,
lanel3 : CG9596, laneld : CG95101, lanel5 : CGY705, lanel6 : CGYS83,
lanel7 : CG9578
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Fig. 5. RAPD profile of re-amplification DNA Markers
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Fig. 6. Amplification of specific band using line CG9503 and CG9S552
of Ginger.

lanel: CG9596, lane2: CG96108, lane3: CGI5134, laned: CGOS03,

lane5: CG9570, lane6: CG9512, lane?: CGI609, lane8: CGI579,

lane9: CG9552, lanel0: CGI596, lanell: CGI5101, lanel2: CGI705,

lanel3: CG9583, laneld: CGI578
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2. RAPDe| 9% fdwWo] |4

A7} 48AIFAM ¢ ¥z, FAF total DNAE ©1-83d primer ¥
92 24z §9 zAstolA PCR3I Lojzx RAPD band ¥739 ko]
g Clone¥ 2 v 28t

o] random primer?] oHlZAA A ¥elA band7t T3 band 7t
2std 35709 primerg iAoz B AYE & A 30749 primere

ARID HEA A FAE derus

3. ALY

A7 48AFE ez 35709 primerg ol&3t9] RAPDE F Y3}
d& band2 (I} ()2 :EFSIY 1 FoA FF22 YED band
E AAZ 2L bandE ol§dd ATLY FAEE FHNAT /A4
A %= (similarity coefficient)ol] 7128 ¢A3ZA¢Poz AANEAH A
Fig. 7% 2.
AFe 25 UAAN £79 7188 & Cosine FrAHAIF 048021
Indonesia 15 & AA3A 0809 ®& FAHLy, AT 48AFL 14
NAzez &7 AT 28y s A%Fe] 090189 & FA=E
E Heo ¥ol7t ol HAUG
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Fig. 7. Dendrogram obtained from cluster analysis based on Cosine

similarity coefficient by using RAPD bands of 48 gingers.
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Al 44 Ao

1. primer PF15 ¢ URP-2F AA clonext xlo]y}= DNA bandg < #
A}

2. W72l RAPDY A& PCRZAE &d37] 954 template DNA,
dNTP, primer, Taq polymerase 5 R 7}A 842 HES A3 25 W0
+89 7]F22 template DNA 25ng, Taq polymerase 0.7 units, dNTP
200 #M, primer 04u4ME& Z+Zt H7bste ol 71 AYE Ao oy
PCRYs€ 5037t 93 ez velkd

3. RAPD 718 ¢ ol§3le s8] 8% F43 dolg €U 2

3 A=A A FFHE FRE ezt Aoy 2 9 FAASL W
ol F33A Uz gkl

Al 5 FREH

Badenes ML, Parfitt DE. 1995. Phylogenetic relationships of cultivated
Prunnus species from an analysis of chloroplast DNA variation. Theor.

Appl. Genet. 90 : 1035-1041.

Carlson JE, Tulsieram LK, Glaubitz JC, Luk VWK, Kauffeldt C,

Ratledge R. 1991. Segregation of random amplified DNA markers in F,
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progeny of conifers. Theor. Apple. Genet. 83 : 194-200.

Cho YC, Cung TY, Park YH, Suh HS. 1994. Genetic Polymorphisms and
Phylogenic Relationship of Korean Rice(Weedy Rice in Oryza sativa L.)
Based on Randomly Amplified Polymorphic DNA(RAPD) Markers. Korean

J. Breed. 27(1) : 86-93.

Demeke T, Adams RP, Chibbar R. 1992. Potential taxonomic use of
random amplified polymorphic DNA(RAPD) ' a case study in Brassica.
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Greg ] Hunt, Robert E Page Jr. 1995. Linkage Map of the Honey Bee,
Apis mellifera, Based oa RAPD Markers. The genetics Society of
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Ve$ FW, GFY, UL, B2, 444 199 RAPDE 01§ 23
XY £7+ TRHEY 24U EARA. FTLF YA 20(4) © 417-422.

_61_

XNE2E=H : DNAmarkerE A £ EAE B L REH IR Bl % 2SHIREDN 1 BHEB



Martin GB, Williams JGK, Tanksley SD 1991. Rapid identification of
markers linked to a Pseudomonas resistance gene in tomato by using

random primers and near-isogenic lines. Proc. Natl. Acad. Sci. USA 88 :

2336-2340.

Mukai Y, Suyama Y, Tsumura Y, Kawahara T, Yoshimaru H, Kond T,
Tomaru N, Kuramoto N, Murai M. 1995. A linkage map for
sugi(Cryptomeria japonica) based on RFLP, RAPD, and isozyme loci.

Theor. Appl. Genet. 90 : 835-840.

2v3, w3 1995 #F A XUFe RAPD-Markerol 9@ @l
B35 TR 27(2) 1 140-147.

Orozco-castillo C, Chalmers RJ, Wangh R, Powell W, 1994. Detection of
genetic diversity and selective gene introgression in coffee using RAPD

markers. Theor. Appl. Genet. 87 : 934-940.

AQA, o)A, &AL 1995. RAPDEE ol48 F9e fHWo g ¢

Z8F 532 27(1) : 94-107.

Tao Y, Manners JM, Ludlow MM, Henzell RG. 1993. DNA
polymorphisms in grain sorghum(Sorghum bicolor(L.) Moench). Theor.

Appl. Genet. 86 : 679-688.

_62_

XEZE X : DNAmarkerS IR S £ M &M1& B L RS BHkk Bl BAR. 2 SAIE2IAN/ RHES



Wilkie SE, Isaac PG, Slater RJ. 1993. Random amplified polymorphic
DNA(RAPD) markers for genetic analysis in Allium. Theor. Appl. Genet.

86 : 497-504.

William JGK, Kubelik AR, Kubelik KJ, Livak JA, Rafalski, Tingey SV.

1990. DNA polymorphisms amplified by arbitrary primers are useful as

genetic markers. Nucleic Acid Research. 18 : 6531-6535.

Vierling RA, Nguyen HT. 1992. Use of RAPD markers to determine the

genetic diversity of diploid, wheat genotypes. Theor. Appl. Genet. 84 :
835-838.

..63..

Xt2& % : DNAmarkerS FIA et £ W H1E B L REF Bk Kl AR ASAIEIAN | RHE



M4 s 2B M2 cloned| MEEA

A 18 [d

A%E& 270l Ff9 %3 FrE Z2 o] AAHeE 2 o8
Ae 715Ao) FL FARFY FUz HA7, ol 47, 4R, A% F9
ez 852 den, ¥, #32E, AR, ¢& T2 AEHa Ao

8 detelMe AA, RAAF, 3AF, 43xe €8 FIHUL &5 W@
o dPoME gy olgsn k. dBeMe FFY AEHH 5A, ¥
3 JEo wel 23E, A8, A8, 448 AFez FEHIE ¥4

A7+ Z+E monoterpene® 9 sesquiterpenefi &t B WA EF} VX E
9 224 =& =74 3 gingerol, shogoal, zingerone $°] #&f 59
21 }(Connell, 1970).

Aol AR BF AFE Ad 208 FX U AH gEw
Natarajan $(1972)2 AuldAo) @& 26%9 479 K WAL se
N HESHAR, 718 GRS st AAYE A (Salzer, 1975), L=
A (Reyes, 1982), o}vlx4t A % (Takahashi, 1982)0] #& ATFHULH,
Thompson 5(1973)& A7 Fol E&Asls d¥z FIAEAQA zingibaing
ol &3 K3 Ao dste B v vk &W, AL flavorst THE
LA A &9t A E¥(Masada, 1974, Chen %1986, Chen %, 1981)3
A B (Smith and Robinson, 1981 ; Connell and Jordan, 1971 : Kami %,

1972 ; Chen and Ho, 1988)d] #HME @& A17} 3o Ko}, E79,
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A7 Fo) =0 & essential il 2L A7 AF FARGIA F
23 287 1 Y, Lawrence(1983) A% FolA 115F 9 3‘%"‘6‘. ks
JIHEES ¥ #$AsA R, Salzer(19)e A & HMY FoA4Ee
neral, geranial, citronellyl acetatez}x 3 %l2 v, Bednarczyk 5(1975)2 &
AAN YAh HEB OS2 - terpineol, neral, geranial, B -sesquiphellandrene,
ar- curcumene, nerolidol, cis- 8 -sesquiphellandrol, Macleod % (1984)<&
neral, geranial, bomyl acetate, B -zingiberene, B -eudesmol, trans-8
-sesquiphellandrol §olgtx Z+z F3¢ vt o}, £, AFL £% F A%
717 F¢to wetM = essential oil A NAM Xo] & X o]nj(Sakamura and
Hayashi, 1978), @ %3 A (Ekundayo %, 1988) ¥ Ajuj4tx](Macleod and
Pieris, 1984)cll WM E 43§ Aoj& Bole Re2 dAA U %2
Zt AbRlof] weEtM AA dFA gug 77t FYEAA AT opA 7}
Az FUeNEe A7 dig d77 33 v dHez AHAELS I
AL AR A A A7 YE§e2M FUdA AuiHz e
EZoz diEAHA AAQL AE BFAR Fd AMAT AF 4R S
Y vzgy olge AI7A BEL AA & AQAM A WFE
9] essential oil} = Y& HE3IAT

A 24 A8 L 9y

1. FAAE
19953 # 199630 A}E Avistd AL $+F cloneE € FHst 4
TEA O A3,
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7t 28

A7 10~20g% 339 90% ethanol 20meE 73t whfidk ¥ 100C
water bathel 4 1083 #&3tel A7k¢ Bol 4 ohg 12000pm olA 10
B 24 BYst AAdg st A oA 90% ethanolg 7}t
T o YA F AAAE HAYD FFS FAAS 2wz
A% g ImE 33l phenol-sulfuric acid ¥ (Duboiss, 1956)& ¢]&
3t 24319t & test tubeo] sample® glucosed 242 1md ¥ ¥ Imd
phenol& Wi vortex® ©l-&3td 44t 1 F 5me conc. sulfuric acidE
Ya 2 4 g A2dM Ay & 490nmolAN OD#g FA3Ad EE

£ A2 glucose 100mg/100ml & AM&35td o

U, Reducing sugar (39%)

3 FEAE 8ty F3E WAL 212 HHE £ ImE tube
ol ¥3 0.1M boratc buffer (pH 9.0) 5SmE& & ¥ 1m¢ 2-cyanoacetamide
& 7}3lo 100C water bathol A 1087t wr-gAlZch A2oM 4y F &3
% 276nmol A OD#t& & A3ttt

t}. Crud fiber and Total lipid

A7} 4g8 #H3tA chloroform-methanol mixture (2:1, v/v) 30mE 7}3lo
oba & 3083 EEY F oS filter paper2 AE ¥ vlE &71FAE &
AY Azt Zel2 0] 30me chloroformE 7hste] ol &3t AFEFold &2
4oigaA2 AAY” ¥ ol E lipid fraction.2 et

At AN FAst AL 125% FA £ 30ne HIt F boiling
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water bath(50T)elM 3087 72d ¥ g2 e wan JAe o
125% NaOH £ 30mE 73l water bath (50C)3elAH 3083 71E%
ohg Aeodd Ay ¥ TAE W A9 P BAE ARARG A2
(B0T)IM A8 AZAY F TAS A AN 5]
o 2AE At £48 A Fe AYs MG FBo2 FHUY
o,

Lipid fraction 914 $91& H2AZ F ¢ 239 3¢ 235 total

lipid ¢o 2 F3gc}(Paull 5, 1988).

g gui

Lowry method(1951)o wie} g Ae BAMsgct & A7 6~12g8 F 3l
o 0.1M phosphate buffer (pH 7.0) 10m¢ & 78t ollE 9&
12000rpmol A 158 94 2ot 434 102 F43to 1mwE H3t
o working solutiong 5md 2 el vortexst ot ol= working solution
€ 0.IN NaOH€ < 100mZ anhydrous Na;CO; 2g€& 39 2.7% sodium or
potassium tartrate & Ime¥7betn, 1%(w/v) CuSOs 1mé H7bste] =&
t}. working solution® vl AZsted Agsfob gt Ao 10~158 W
X% 05m¢ Folin-Ciocalteau phenol reagent® #7l3la 4] &t 4
oA 30% oA WA F 750mmolM FFE EAHHAYG. BELEE

0.025% BSA (Bovin serum albumin)& A& 3t}

v}. 6-gingerol

A7 50g8 FA Bol 0TEHAM AZ7l6IA T2A% H&AdZEAZ ¥
upd)sle) HPLC ¥43ttt. oisfg A73L 75% EtOH 2 80ColA F&3t

o filterpaper2 A& ©& FAhe WD g FEA] F 70% EtOH
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2 2Z39}. 2o %A F HexanelZ 3533 £5& gz HAE S
Al Z22AZYG 3 AL CHCNe2 %9 % 045m membrane filter2
A& tg HPLCEAE 4AAstdd.

A 34 2% % n

1995\ 3} 19963l % clonee2 M€ 13 clones® 4E& ¥4 4

3}= Table 83 Zt}. phenol-sulfuric acid ¥ (Dubois%, 1956)2.2 &A%

ofe

FFL ZE cloneo] YuHH 22 097~031 mg/g FW o ¥l &3
o] 53] CG9503, CGI512, CGI552, CGO570 cloned M 0.7mg/g FWol4te
2 & clonedol Y3l ot £ FUAL §FL 142~059 mg/g FW
o] Weol £, lmg/g FWoldol HE clone® CGI503, CGI512,
CGY9552, CGY609, CGI6108 5 <l o
ZHE FL 142~223% B &g, 20%0]4 cloned CGI578,
CG9596, CGI5134 oj it

Ao ¥FL BYW, 02~1267%9 ¥H &3, 1% clone
& CGY503, CGY512, CGI552, CGI569 °l it
awde] AL 161~696 mg/g FWe Bl £33, 5 mg/g FWo)
A9l clone€ CG9503, CG9528, CGI552, CGI6108 ] AU ot
Aol vl g Bt HEEL AAZ Al ¥ gingerold HEZ A
31 gingerol# £ zingeroneZ Aol zAWE @3l A9 side chainel A%
slo] 2 @A 4 wat 6-gingerol, 8-gingerol, 10-gingerol®} 12-gingerols
thekst g2 A8t Gingerold 6-gingerol, 8-gingerol, 10-gingerol©]

HB22o)ln o]FAME 6-gingerold] o] 74 @stcl ©] 6-gingerol 9
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%%$ HPLC #43%. 2 A& EY, CGI5797F 444 mg/ge = 73
Bkx, CGI583°] 4.35 mg/g, CGI51347F 432 mg/g &oldem CGI5283%
CG9578°] 3.35 mg/gZ 7} Rtk

Table 8. Main components content of highly qualified domestic clones.

Total sugar Reducing sugar Fiber Total lipid Protein 6-gingerol

Clone g/ FW) (mg/e FW) (%) (%) (mg/e FW) (mg/g)

9503 0.97 1.35 = 1.267 6.45 3. 66
9512 081 1.42 14.2 1.033 3.74 3. 76
9528 0.65 0.94 172 0.900 5.79 3.3
95652 0.73 1.32 14.9 1.000 6.96 4. 29
9567 - - - - - 3. 65
9569 0.33 0.59 18.6 1.233 2.05 4. 26
9570 0.77 0.93 155 0.733 2.17 4. 20
9678 0.37 0.74 22.3 0.267 2.29 3.3
9579 0.35 0.70 175 0200 161 4. 44
9583 0.49 0.86 17.5 0.667 3.15 4. 35
95%6 0.32 0.76 22.1 0.700 2.21 3. 61
95134 0.52 0.92 20.0 0.733 3.72 4. 32
9609 0.61 1.00 153 0.667 3.97 =

96108 0.31 1.14 184 0.467 591 3. 40

- 69 -

ANZEX :DNAmarkerE F|Hst £EMHAE B L RIZHE BHER Hii IS, RISAHAPE DN 1 BHEB



[ HPLC Analysis Conditions ]
Instrument : Analytical HPLC/ALC-244
Column : Lichro CART RP-18(Merck Co., 10, 4mm ID X250mm)
Mobile phase : Acetonitrile/Distilled water (38:62)
Flow rate  : 1.5mé/min.
Detector ¢ UV 280nm

Sensitivity . 0.5 Aufs

A 438 Azpaof

2% 097031 mg/g FW, &3] #3& 142~059 mg/g FW, =
A €$Fe 142~223%, XA 3L 02~1267%, G¥Ae] P&
161~6.96 mg/g FWR ol &3t

A7tel o ot M EQ gingerolFE CGI5797t 4.44 mg/ge 2 7t w9t
3, CGY9583e] 4.35 mg/g, CGI51347F 432 mg/g «olRew CGI528%
CGY578°] 3.35 mg/gZ 7} Rk,

A 54 FnEd

Bednarczyk, A. and Kramer, A. 1975. Identification and evaluation on the
flavor significant components of ginger essential oil. Chem. Senses, Flav.

1:377.
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Chen, C.C., Kuo, M.C., Wu, C.M. and Ho, C.T. 1981. Pungent compounds
of ginger (Zingiber officinale Rosco) extracted by liquid carbon dioxide. J.

Agric. Food Chem. 34 : 4T71.

Chen, C.C. and Ho, C.T. 1988. Gas chromatographic analysis of volatile
components of ginger oil(Zingiber officinale Rosco) extracted with liquid
carbon dioxide. J. Agric. Food Chem. 36 : 322.

Chen, C.C., Rosen, R.T and Ho, C.T. 1986. Chromatographic analyses of
gingerol compounds in ginger(Zingiber officinale Rosco) extracted by

liquid carbon dioxide. J. Chromatog 360 : 163.

Connell, D. W. 1970. The chemistr of the esesntial oil and oleoresin of

ginger(Zingiber officinale Roscoe). Flavour Industry 1 : 677.

Connell, D.W. and Jordan, R.A.1971. Composition and distinctive volatile

flavour characteristics of essential oil from Australian-grown ginger

(Zingiber officinale). J. Sci. Food Agric. 22 : 93.

Ekundayo, O. Laakso, I. and Hiltunen, R. 1988. Composition of

ginger(Zingiber officinale Rosco) volatile oils from Nigeria. Flavour Frag.

J. 8.

Kami, T., Nakayama, M. and Hayashi, S. 1972. Volatile constituents of

Zingiber officinale. Phytochemistry 11 : 3377.
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Lawrence, B.M.1983. Recent studies on the oil of Zingiber officinale
Rosco. Paper Presented at IXth International Essential Qil Congress,

Singapore, March.

Macleod, A.]. and Pieris, N.W. 1984, Volatile aroma constituents of Sr

Lankan ginger. Phytochemistry 23 : 353,
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Studis on the constituents of ginger(Zingiber officinale Roscoe) by

GC-MS. Yakugaku Zasshi. 94 : 735.
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amino acids of Zingiber officinale Roscoe. Ann. Rep. Tohoku Coll. Pharm.
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M5 & A TBAD7E 45 H fE0 oXs

0R
Qo

A1 A A

AL gAAe] ohdA 2R HERM 2FL 40~80cmeln AL §~120)
olny, A& ZAoln F7| Yo FEZ WG ML FEMoz Ya
e} es, ZF&& 1~3cm, dolEt 10~30cmeli olAZL A Px2 5o
£718 A2 Yot 2732 AHo] 2~3cm vttrtolst FH3 Fo B o
Zoz2RY ez Ede 15~20cmolx, 2 ¥ 5~8cm F 15~25cm9
YEYH #o] A1, L FL Mo FArt @’ T IFHdME
sto} 24 A9 7ldig £ ok AP FAE FFA wd =2y dF
< F% 800~1,000g, 7S 500~800g, 272 300~500g°it}.

7ol ¥obe 18ColBollA AlZsn L2 2LE 25~30Telx, 15Tl
dMe Lol AAHY JAE oS neHoz HPALL 15~16Te|h
A&z7)de 253 RAMAE AaAt 45447de AYE o] Ese
2 3e gt AxdE u$ 4=z 4 F7] BEC] HE EY0
ot

A7 AuiAzle ez B
sZEste] 249 fdol st 1082 11920 F#3it, F3L2 15Co)
ol Hd wolsty {2 HF& A ALo] 15Tel4e] He A7)
o] sjopgteh(HAZEE, 1979).

A7E 39 269, 49 259, 59 25¢q #FF A3} A#F7I% BAY

aejst 483edA 5EE

alo
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gophale o 17190] 2aHom, 4% AS¥e sUYed AR 2
3 229 23 Aol7t Aoy 45 B ASAAE HFo) HESFE B
gtoh. HFY £2e 2N Y54 FrRPen BN 14Y %ol
AW 43 Yol BARTHFARSE o RREAM, 1977

gay B A7 A%el SEANG vdTgel 43 4% R FFl
AU FS DAEAE ZAY] Hajol Sassct

A 248 Azr L 4y

1. FA AR

19974 HiQ F7t2 A E TAE AFE FARA

2. Ay

Z273& 25g4 A AAYEE 30x30 cmZ 19979 49 159, 49 249, 5
4 6d0) ztzt BF3 A BF Fol Ao H} Y9 £ vl dE AE 3
Ak Zlv2E 10a% "Wl 2,000 kg N-P:0s-K:0& #2t 10-29-10kge
FA:, Fule 79 4&, 7Y 3¢ 99 F€9 N, K08 &4 6 kg AU
o 7lEl @ AR AuiE st Ao 3R

3. ZAF ¥y

Lol e ZoAIRH ¢8Y 97t zAEHeH, 2%, BAH, 9
A, APRAEF, A% PAF, A% AE FL 7Y 189, 8¥ 229, 99 A4
Y, 109 199 423 AAH zAsdc 233 FARL AEH FAA 7}
F 2 RNe Y 2P en, AEFL B0TAN 2L 4H3] AAR ¥
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o ZAISIAY. AL A2AZR ofY 8A A FAI}AUG

Al 332 23 2 nF

1. H By & 229 W3}

F3ud HETs} ozt HARF Fo ASE TAY A} g 2
9.  B]EIHEFE 13~26Colx, AAFT AL 10~24T2 vdy
7o) ¥l 2~3TC 7bF Fkth(Fig. 8). 859 A&Wsteg vy, gte
de 2F 225 Ao gt &F 4AF i BRI, 20A1FH AL
o] @olx]7] Al&eAck(Fig. 9). £ & A& WEHE HE ©e o H|
& 2C A= 2 Ack(Fig. 10).

® 8

=

Soil temperature(C)
&

107
5}
0
u\\'\ @\,\Q (o\‘bc
Sampling day

—— straw mulch(F) --+-viny] mulch(F)
Fig. 8. Effect of soil temperature on mulching method

F : field
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" Soil temperature(C)

0 i H " - ) L 1 L
09A1 11Al 14A] 16A1 20A| 22A] 24A] 02A] 05AF 094
Time

—e— straw mulch(F) --®-,vinyl mulch(F)

Fig. 9. Changes of soil temperature on clear day
F ' field

..........
.....
L

Soil temperature(TC)
[« o]

SN & O

094

124] 14A] 174A] 1941 204
Time
—e—straw mulch(F) --®--- vinyl mulch(F)

Fig. 10. Changes of soil temperature on cloudy day
F ' field
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2. 7ol A&Kol viAE I

7t &ol%

47 AFA 7] & Folg9 Wl Fig. 113 2o 49 15 ¥4
o Qo2 FEF AL 59 2490 63%, 5¥ 30Ul 100%] Eo1&E
vetwon, 49 24%9) 3 AZL 59 24U 124%, 5¥ 30%YelE
742%, 649 5YolE 81 %, 69 11¥o] 100%7t &olstdch 54 6ol 53
§ A7 59 24Y9lE 38%E wAY, 59 309l 524%=2, 6¥ 5YUe)
64.8%, 6% 1199l 809%= wWeE Z718 RoF}

120

100 |

80 |

60 |

Emergence rate(%)

40

0 L e
5/24 5/30 6/5 6/11 6/17 6/21
Sampling day
~--¢--4%15¢ —8— 48249 ---a-.- 586Y
Fig. 11. Effects of seeding dates and mulching on emerrgence in

ginger.
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¢, 49 1590 BFstn vd HEF RE 59 24Y ) 63%, 54 30l
£ 100%9 Zot&g udetion, 49 24U sFixn v|dARF YFL 5
Y 2494 124%, 59 309)e 74.2%, 69 54l 81%, 69 11¥e] 100%
7t Folstth. 59 6Ul HFetn v EF AL 54 2490 38%=2
wokAlgl 59 0¥l & 524%2, 69 5UoE 64.8%, 69 11¥e] 80.9%E
WE F7te BAFEd o4 Zo] ARFT F Jo2W AEG 4B 2
ol & FEY ARt AXI Fol&Er oA & 7 A

. 4y

Fig. 125 #ZA17] 9 didyZo] A7 d¥3 WA3E Yetd Aol
R W 2AYG 79 18YelE FFA7IG BAIgol A2 Fho] WLrE o)
7 weln @A, 8y 2Yele 5U 6Uol HEF AR dAHo|
21545cm’2  7b3 ®sten, 2 tgoz 49 24Yel HAFFd A7l
17375cm’el 2, 49 6Ye] HF 4Zo) 11065cm’2 7Hd wgeh e
2 A 99 240l 49 24
Jo] BFEF A9 GgUFo] 3987.3cm’2 JHF T3, hLL 59 6¥9 I
23 o] 35215cm%, 49 1590 HFE Aol 19528m’2 7t Bkch
+8%249 109 1996 ZAG AdeMEe 59 64 #HFF Ao
27888cm’, 49 24Yol 6.78cm’olul, 49 159 ZAIBAH O] 1576.4cm*E L2
L E}t T
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4,500

4,000

3,500

3,000

2,500

2,000

Leaf area (cw/plant)

1,500

1,000

500

718 8/22 9/24 10/9
Sampling day

-e.-41590 —a— 49249 --.a--5B6Y

Fig. 12. Effects of seedling dates and polyethylen mulching on leaf

areas.

o x%

37 L Hldn el 47 2el FAE ¥ 2AY A3}E Fig,
130 Ueblth A ZARAZIQ 79 1893 5 HA 2AA 712 89 229elA
= B9 BASUC] i FASRLAY, 0¥ Yol 49 24U Aol
502cm& 743 23, 2 9L 549 69 HFF ALE 466cmeoll, 49 15
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J BEP RS 439 cm2 7HA AU v z2AA 7| 109 19990 4
4 159 #FE Ao] 616cm= 7HF ERew, 2 4 476cme = 54U
69l ZA Aol =, 49 24Ye) FHFEF AL 466cm= 7MY FAT

60 r

Plant height(cm)

7/18 8/22 9/24 10/9
Sampling day

-e.-a%159 —e—a4p24Y s 5UEY

Fig. 13. Effects of seedling dates and polyethylen mulching on plant

height.
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g 3374

Fig. 14& 33271 2 vddRKo] FAFd vA&s ¥%E FAE R
o 79 18¥q nF 3 A 59 6Yl TFF Aol 6.0IlmmelR, 48 249
of Fg A& 543mm, 49 15U HFE AL 499mmE ety 8Y
299 e 5¥9 6¥9 AFH Aol 6/ mmz dA xon, 49 249 65mm,
49 1599 R& 63mmeoltt. 9¥ 24Yolie 5¥ 692 AH 49 159U 3
F¢ ol ¥ o] Qo] vlxg F2E YehAAUA T, 104 1999= 54 6
Aol shEF B2 FA%B 6 7mmt 49 249 #FF AT FA7 64mm
of vl 49 159 SHFE R FAAFL 59ImmE G HF ol ulstd 2
olg Rt
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Stem diameter(mm)
-

3 L
2 v
1t
0 | en—— et i = L I
7/18 8/22 9/24 10/9
Sampling day
—e.-415Y  —e—4W24Y s 5HEY

Fig. 14. Effects of seedling dates and polyethylen mulching on stem

diameter.

o A3F WEF

#FA7) L By Be] g 4R dEF Hie Fig 154048 2o
R ZAIAE BFA 7|0l we} dE xol7t YUNAT, 8¥ 22YE 5
4 69 #FF Qo) 143golx, 49 24Ul #HFF o] 128g, 4¥ 159
#F¢ Re 83g2 A HFF o) FUA deiteh. 9Y 24U A
AE 49 2499 #F P Ao B6gz 2EY %—ﬁ-—i— By, 59 699 A
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£ 252golloy, 4€ 159 #F# A& 131ge] st

30

- N N
wn o [4)]

Total shoot dry weight(g/plant)
°

7/18 8/22 - 9/24
Samplin_g day
--e--4Y159 —w—4P24Y --a--5U6Y

Fig. 15. Changes of dry weight in aerial part based on seeding dates

o A AEF

Fig. 169 215t% QEZ9 WA= 79 180 3 WA ZAAI|dE
dohe Aolst Athrl 89 2UolE 59U 6U0] HFE Aol 7922 A &
I, 49 2499 AL 619gelx |, 49 159 9F Al7|9 2L 3962g2 ¥ A
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3 ¥o,

—
©
al

=
[=>]
=

Py
H
T

-
N
T

=]

ey ——— e g e

Total underground dry weight(g/plant)
b=

-
.
/"
.

718 8/22 9/24

--.-4%15Y —e—424Y --a-- 5869
Fig. 16, Changes of dry weight in underground part based on seeding

dates

3. BFA7IF A £33 0lAE 9%

gEA)7le] @ 27 4MF ¥ste Fig. 173 Zol, 64 640 #F ¢
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A5 49 2499 HFT Y R 7Y 18U 8 2] =AY ol MZ v
K33, 9Y 24U o2 5¥9 6Ycl HFE 4ol I $HE Bolg
7t 10¥ 19YdME 59 6 HAFE Ro] 1908gel R, 49 24Ul HF @
A%te] HAFL 1680g, 5Y 69 #FE Aol FAY ¢H 449 1599
AL viA9 109 19U ZAMG Ho| 99gol &-stAct.

250

200 r

150 |

100

Rhizome fresh weight{g/plant)

50

7/18 8/22 9/24 10/9
Sampling day

-e--4R159 —e—424Y -4 5H6Y

Fig. 17. Changes of fresh weight of rhizome based on seeding dates
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Al 44 AL

E AYge aFAzIe vidn o] 4% A R £ oiAe 9%
zAstg on, BgH 22 ARE AU

L &oh&olME 49 159 HE5n A8 zol YA =1, YFEo)
HBYARG HBY Ao) Fohgol AIME AT $UF Holm Yok

2. WAL 5¥9 6¢c BHEF Aol 109 9¥ell= 7 U2 Hez YEIR
o},

3 2739 WBME 48 24U BEF R 59 6Yol FFE Ro) Hl%
S, 49 1509 Aol 108 9YAME BE Ao vla @AY FAHA
o,

4. AAANME 4oz E Wste AUAL, 49 15Yd FFF Ao
vl Wt ggtoy, 54 6de HF Aol 7tF A,

5 AR RE FoNE 99 24U ZALE upol] oJ3d 49 2499 A3
59 699 A& vlxd AR YA, To] v 49 159 RFEAL

@A @k

6. XY NEFE ALY AEFD vlA7tAZ 49 2490] 5¥ 69 )
# 2z ¥4 ®oloh Wi 449 15U HFE BB L FE& FA ol
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7. 9739 HAFL AZo AAM, AAXHA FFelgn & & ded, o
71X e 59 6¥el HFE Aol 71 ¥X, 48 4L FFY Aol g0
3, 49 1599 #FE Ao vpxgo|n,

Al 58 FAEH

EALS O} KEEKRAP, 1977 " A$iEIc L B L a ok TES
AR 18 : 19-28.

BARZESE, 1979, Y avh REBMOXER REBMAMEFIRR 1
240-248. RKEXILIBE.
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Al 6 & Aldgo| dZe 45 H - DlXles

=kl

A 1d A A

A7 aHle B2 FIHke FAolu AAFo] old mXx R Y
e FYLE O ¢E 3T N AT & FAAIIE Ro] AFdd

olg #AME 479 AMAHE ¢ HAIe RApgE SHNEHTZ
TFo] @A ¥ HdAo|7| B Nujr)E & MAA SHAAHNT £33
€ 771 Ao] wi@Asict. DHAWAY AF £F FUIE AdAMe
FE3MZ, 23719 24, AAAEY 2, 79 27, AuF H4A, ¥
FAFA T AAHY 477 e 2y IHeME oy AT
7t A9l o1FolXA g1 e APl

g2t B AFE IWelA AuiEn e A2 HAY AvFE 73
o SARAG A AAFE T A 712 AsE &I} 4
3te] AT

A 22 A8 R P

1. FA A%
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TN AL B9 HE BN FIL AAF S AP AHESHACt

2. Auld

2 Age 29USR s AYTo ANsgen AYd EFE
A ZA3te Table 99 Zrt.

F3e 25g2 Weh WeAolE 1000 el 1A AH ASsed 2% o
& 30%30 cm WALZ 19974 44 2590l HEFen o2 WY oo
AYT NS gy 3uBes QNG

BeE AZY do) BHBSE AAsged Sg Bl AwA )

o Auigel) F3tHh

Table 9. The soil condition before experiment.

. EC Organic Av P205 C.EC
Field pH
(ds/m) matter(%) (ppm) (me/100g)
Cultivated
wtvate 6.92 1.20 147 197 7.3
soil

continued Table 9.

Exchangeable cation(me/100g) Soil
Field Clay Silt Sand textural
K Ca Mg Na Zlass
Itivated L
Cultivated 09 554 0s2 o015 7 14 79 oA
soil sand
- 90 =
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3. A R AJe] Y

Avlge 5u] 2000kg/10as AF 7vl2 FReow v EZFL Table 103
gol ZFF(1), EET(M), FZFT(IME T¥ tRN23 F¥lE= Table 1174
Zol Mt 13 Fule F79 ¥dol 5~6v1F < 7€ 39 FU3,
23] Fule 79 3099 FAo9, 33 Fule 9¥ 18Yd FAd. AiE
84, Aae §4U4, 7t F3rtelE Aga .

Table 10. The amount of fertilizer application(kg/10a).

Fertilizer/Level I I m
N 19 28 37

P205 29 29 29

K20 19 28 37

Table 11. Treatment of N and K20 fertilizer in ginger.

Top dressing
Level Basic dressing
1st 2nd 3rd
I 10-29-10 3-0-3 3-0-3 3-0-3
o 10-29-10 6-0-6 6-0-6 6-0-6
m 10-29-10 9-0-9 9-0-9 9-0-9

Fertilizer : N-P205-K20
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A EEN
BgzAE NYTY 15749 AAsgen 23, 34
4% 4AZ, 23 AAF, AYR deF, 2

9/24, 10/25)%) A zAbsuH.

3 WEF & 43(718, &/22

2%, AAZL & T7) A4 7b3 2 2719 wolsh APE FRANUL
o, A% 2233 27 ABFE A4V 2AE AR $88d 80T
4 4ge 818 A=A £ PAE 23990

A 34 23 ®2 nF

1. Alu] 2ol Azgel Afo] viX= G

7b =%

Aol digk 2739 ®wslE Fig. 183 Zo] 79 18Y 1A A& =AM
t Z%F7F 200cm, EET 292 cm, FFT 298cm 2 X2zt 2ol A9
ANt 8¥W 229 2at MK ZAlAME ZFFT 41.8cm, EET 427cm, TF
T 435cm 2 EET ¥ 22T FFTF7E lem ©lEH Zolst AN
23

a2y 99 249 3x ASzAlAME ZFF7E 442cm, EETF7E 50.3cm,
F%77 47.0cm 2 #AZFE EETFEY 6lemZt FAYD FTFFE BEF
o vlate] 33cmZb Zgkrth 109 25¢ 43 A§RAME ZFTF7F 45.3cm,
EETF7t 526cm, TFF7t 494cmE EET7F B FFA v)8 7.3cm, 2T
o ¥l&] 32cm o A YEhv BETFAA Aol 7t & A2 Jeiw,

EE7RT 3370 240 A& Re 3379 A5 wol 23] 2
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28 Aoz Algd®rh
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2 —— &
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& 10 |
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Sampling day

Fig. 18. Changes in plant height of ginger affected from fertilizer
levels.

@ : N-P:05-K20 = 19-29-19kg/10a

B : N-P:05-K:0 = 28-29-28kg/10a

A N-P:05-K:0 = 37-29-37kg/10a

U 3273
AldlZo] o8 ZA7F9 #Mste Fig. 199 2ok 13 A&FxAtelAM 723
T7} 55mm, B&F7t 5.7mm, FZFF#7F 59mm2 M F Aol Ho@ Aol
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7t 4. 2a g zAlAME 2T 59mm, EEF 67mm, 3T
70mmE Yeten 33 4§zAteMe FFT 63mm, EETFTImm, 53
T 74mmelRey, 43 WA{zANE 22T 57mm, EETF 65mm, FF
F 67mmeolAtt. 439 FAA ZAlAME BF Y, BFE, %9 so2
727l aA Yeb.

| % ‘
1
«
o«
1
i

/18 8/ 22 9/24 10/ 25
Sampling day

Stem diameter(mm)
NO A NWA OO N®

Fig. 19. Changes in stem diameter of ginger affected from fertilizer

levels.

@ : N-P:05-K:0 = 19-29-19kg/10a
B : N-P:05-K:0 = 28-29-28kg/10a
& 1 N-P:05-K20 = 37-29-37kg/10a

..94_

NZEX : DNAmarkerE FIf St £WAE R L REMH Uikk KW MR 2 SHIE 0N / BHE



33t A&zAA FFF7 T4mm, EETF7 7.1mmE P& ol& F 4
A AEEAAME & FAA FY F2Fe] FAse Rez et

ol 104 F&£d Ao A3t Pz &7]7 AxEH FFH Ao %
T B2 dEes BzEd

2

Ao ot Guzel W3E Fig. 203 o, 749 189 S EAMAE
AlH)gEzhol] xpolst A9 ALY 23 A{ZAL Al7IQA 8Y 22U A F
F 12134cm’, EET 12241cn’, 3T 17207cm’2 3Z TN F33 3
7 Aoz vebdoh 33 4S2AME ZFTFIL 24457cm?, EEF7L
2709.5cm?, %77t 32856cm’2 WEbY 3T} 7FTol uls 256%, ¥
279 HsNE 175% F71etAch

420 A&2A A1719 108 25Y90E FRTFAN  21574cm’, EE2F7L
2658.4cm’, 2377} 28899em’2 T BTl wlste] 253%, EEF
o vl3led 8.0% Z 7ttt

2} xgol A 3k AEEAIERYG 43 ALZAA JA o) FA T AL
A dxo2 Yol vi2n PFEHY7] WEoz AAEq.

_95-

NEZX  DNAmarker® FIAS £ EAE FR L REHF bk Kl M. ASHAFE DA 1 RHAES



3500
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Leaf area(cm®/plant)
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0 - . i e e R SRt eSSt Ty

71/18 8/22 9/24 10/ 25
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Fig. 20. Changes in leaf areas of ginger affected from fertilizer levels.
@ : N-P,05-K:0 = 19-29-19kg/10a

B : N-P:0s-K:0 = 28-29-28kg/10a

A N-P:05-K20 = 37-29-37kg/10a

% 274 4%
MEsEel ge 2FAAF WHE Fig 23 2ok 13 442AE

A 7918YdlE RE HElFoM 270] 25g v|dolAn A Lelx i}
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o]7} A9 AUNH.

ay 2a ASXAY e Z@FFAA 483g, BETAM 768z, FRT
oA 77.1g2 A3 Zolg Hol7] AFsigens, 3 AFEAME Z

Z77t 121.1g, BEEF7F 177.7g, 277t 1965 € YElWon, 4a A4S

ZAll M e 72217l 1653g, BFTF7F 2248z, ¥ 77t 2428z o2& ey

A& FAN 2739 45= 343 Fr1stA0

300

§ 250 -

[}

)

< 200

5

‘O
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=
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&
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[}
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7/18 8/22 9/24 10/ 25

Sampling day

Fig. 21. Changes in rhizome fresh weight of ginger affected from

fertilizer levels.

@ : N-P:05-K20 = 19-29-19kg/10a
B : N-P:05-K:0 = 28-29-28kg/10a
A 1 N-P:05-K20 = 37-29-37kg/10a
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2, 43 YezAlA EETE 2T HEd 265%9 FFARe
F37E EZTA v 74%9 34 A3§ dehdd
ety Ae 248 HadE AuRE N-POsKOE 28-29-28kg/10a

o4 F& el §BY Aoz AlREd.

o XA4% 283

AW e U Bo7h TEE ALY AEFS WHE Fig 2% 2
G 12 ASEAN A7) TRISYAE AH|BZe] 2 AolE Molx| wke
U, 23 AKXZAE 237} 93g, EFETL 12.7g, 3BT 145g2 A3t
Solg mol7l AFsRlon, 3% ASEAAAE ZFRTUA 136g, EET
AA 1675 FBTFIMN 180g2 2B/ 242, BETA vsad dAE A
ol& vrehgek

431 K ZAANME A2V 161g, BEETF7F 195g, 2 F7F 209g2 F
$77h pRTe) veke] 278%, EE Tl wekd 67% S

o 27 A83

A he 24 dEEY WE Fg 23% Tk 13 ASEAA
£ Aael Holsk Ae AN 25 AEZAINA FHTI 35¢, EET
7} 48g, BT} 49g2 EETFH 3FTE FABILYG BFTAE 2 A
o7t AT ol% 2A ABF A Frhhs ABE B 34 48z
Abel M B2t 136g, BETFI 176g, TETF7 201g2 A6 FEo| e}
2 Aol® dehdth 4% AREZAINE BBPIF 154z, EETVH 210g,
F%7} 2622 UER} BBRE BETOl et 267% BAHAT T
& Bz vshd 7.1% Z7H3ac
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Leaf and stem dry weight(g/plant)
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Sampling day

Fig. 22. Changes in dry weight of leaf and stem in ginger affected

from fertilizer levels.

@ : N-P:0s-K:0 = 19-29-19kg/10a
B : N-P:0s-K:0 = 28-29-28kg/10a
A 0 N-P:0s-K:0 = 37-29-37kg/10a
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Rhizome dry weight(g/plant)
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Sampling day

Fig. 23. Changes in rhizome dry weight in ginger affected from
fertilizer levels.

@ : N-P:05-K20 = 19-29-19kg/10a

B . N-P:05-K:0 = 28-29-28kg/10a

A L N-P:05-KuO = 37-29-37kg/10a
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2. Alul ko] Mol ol wAe I

Ay o] @2 Aol £33 4§ BAE BE Table 129 2ot
Ax, 7t AFFE EEAu T vlste 2%, A5, d9H Y oivdd
£Fr IA FasteE ZFPoiAnt. W FAFAME BETA ¥3Y
A%, AR, 49y, AR AE2F, 273 AAF 5ol F/EACG BFRT
o 10a% 3 1653%kgo2 EZ T 2,248kgol ulata] 265% #FEHULT
ZaFol B 24W8kgoZ EET M3 74% FFHALU EETS
z27o F3BoE F4ol QA FRoh

met A 7ke) AlwlZe N-PPOP-K’O : 28-29-28 kg/10aZ2 3t: o] T
¢ Aoz ARdrh

N7e 23 pEstd B ARAEL £33 FF, 23, A5, 9%,

Zz3 3xe Afol glttn X i(Roy and Wamanan, 19950 ; Mohanty
and Sarma, 1979 ; Nybe %, 1980 ; Ratnambal %, 1980 ; Pandey and
Dobhal, 1992)8t% 2.8 Sasikumar § (1992)¢] B30l ojatad 472 Y23
H E4 FojAq HAde Wolk A4oln 1 thgol F3 FFoletn Ak

ol@d A7 S4¢ 1YY, F5F AL AFE 7l FA
1 dudsy Bdd 23, 94, 9%, 95 F/M7E Aol WAy R
o olE ML MW AuFoes AR A&E FW A7) AR

Aujgo] A3 87dEY.

-101-

KB =X DNAmarker2 FIFI & £ ERE TR L REMH Bk %95 BAR. 2 SHA2ENA / RMED



Table 12. Changes in p

lant growth and

yield affected from fertilizer

levels.
. Plant Stem Stem Leaf
Fertilizer . .
levels height number diameter area
(cm) (ea) (mm) (ca')
* ] 453 a 233 a 57 a 21574 a
o 519 b 313 b 65 b 26584 b
m 480 ab 340 b 67b 28899 b
L.S.D.
5.08 6.24 0.72 410.56
( .05)
continued Table 12.
Fertilizer Dry weight(g) Yield
levels Leaf Stem Rhizome kg/10a  Index(%)
* ] 91 a 60 a 154 a 1653 a 735
n 122 b 73 b 210 b 2248 b 100.0
m 131 b 78 b 226 b 2428 b 107.4
L.S.D.
S 1.74 1.01 5.36 478.6
( .05)

+ 1 : N-P0°-K%0
O : N-P*0°-K%0
Il : N-P°0°-K’0

1 19-29-19 kg/10a
1 28-29-28 kg/10a
1 37-29-37 kg/10a
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Al 438 AL

g AYe Aue Aolst A% A% @ £ FAE I PP
7l fisted 4493 AW ATRE 2oad theR 2o

1. 23 2o M 453cm, EETFAA 526cm, FFTANA 494cmz2 E
ZF37t v 2A JeE

2. dRAY AF, ¥R FFT BT vEd w2 dgwed, A
ARt 279 BEFE FFTFAN A2 ®A debdoh

3. A%, AAA, AUA, AR 2EF, 249 4AF Tl HlE FEHS
BANAN ZFTY FET, ZFTS FFFAA FoA4gol AFHAS.

4, 3L ATFA 1653kg/10a, EFTFoIM  2248kg/10a, FFTANA
2428kg/10a2 FZT7F EE T vt 74%9 T+ EFHE YEHG.

A 548 F1Ed

Mohanty, D. C. and Sarma, Y. N. 1979. Genetic variability and correiation
for yield and other variables in ginger germplasm. Indian J. Agric Sci,

49 : 250-253.
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Nybe, E. V. Sivaraman Nair, P. C. and Kumaran, N. Mohana. 1980.
Assessment of yield and quality components in ginger. In:Proc. Natl.
Seminar on Ginger and Turmeric. Cglicut, 8-9 Apnl, 1980. CPCRI,
Kasaragod : 24-29.

Pandey, G. and Dobhal, V. K. 1992. Genetic vanability, character
association and path analysis for yield components in ginger (Zingiber

officinale Rosc.). J. Spices and Aromatic Crops 2 : 16-20.

Ratnambal, M. J., Balakrishnan, R. and Nair, M. K. 1980. Multiple
regressi on analysis in cultivars of Zingiber officinale Rosc. In : Proc.
Natl. Seminar on Ginger and Turmeric. Calicut, 8-9 April, 1980. CPCRI,

Kasaragod : 30-33.

Roy, A. R, and Wamanan, P. P. 1980. Varietal performance and
correlations among growth and yield attributes of ginger(Zingiber
officinale Rose.). Indian Agric. 34 : 57-61.

Sasikumar, B., Nirmal Babu, K., Jose Abraham and Ravindran P. N. 1992,

Variability, correlation and path analysis in ginger germplasm. Indian J.

Genet. 52(4) : 428-431.
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A7 & BEe 2 g2l 45 H ol okl

g

A 12 AMA

AZe 2H0 E&/E w3 77t glo] TUEFH A7/ 4&He 2
FA oAz MARez gy &2iA Y AR T FuE AxI AA
9 o 50%E A, @3, AR, FF T FHoMole EE, H, Ho}
Z7t, aFAR7HA d AE AT (CEEFATA D E,1996).

$2 vetel 4% e AL 1147] oM FFo2RE Agd e
FAYY, 2 EH A, AP, 4F 8, F3AF Fo gA2=2 Hise
T 2 8%t dFdn =8 %2 A% WEd HANE 29 ojg&HI
At HIole A A& FA YA B A4o] FopAAA Ay
ZFE F7HE 3 Qe

Aol anlFe] Frtdte BAZ YAFol oo vAA X3 FLdE
FRor YRE FUstE FIEn Qo] AF AW AelM AFEE Y
AN E Aol AFsY. oA AP Ay AMMe Av) dHE
o BdANAY, 29 HHF $8FL F7HAACK & Helh, 2y F
Wel g AFsFe AA Bang A3 22 dAo)7] g
Au) 1€ HAdsd 29 AT £FE F7HAIIE Ro] viFATE do
gn & + Utk deA g9 dHG £ FHE AMME FF 7Y °)F,
F79 a7, AulZe A ol &+ At
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Chew(1969)l] &lst® Z7e] 27|71 2835~56.70g9 223 & ol &3t 3]
A Be £8¢ 9 4 Avn Bud v 3len, Randhawast Nandpuri
(1970), Nair $(1982)2 Z7¢] HAH e ar|E 30golx 1,250kg/hasl 474 <&
£@s9cn 3920, Randhawas (1972 o4 €& 713 150g9 7%
zzto] £ Jlio} ¥& 713 60ge] 2AET o BS #FE Yeldda s
t}. =& Gingerst Turmeric®l FAl AlvlY (Anon,1982)9AE A7 A&
9% 27 27 TAE 15012 ha% 1200~1800kgsl 4F& YUt
Bugyt d,

o9} gol 7 Arle AR % Fdd Fo2¥ 8de2 ¢AUA U2
o, ¢dAAG £LF3E ANME G379 olF, MAYE, AHF A
A S5 gaAor & otk 2y FA Avstn e AAFT S AAHY
Aujo] vl&PE KAol:, oldl BY ATFTE A olry] Y& 4A
ojt},

gty 2 d7E ¢ v 43 A oy d%e FF AVE T
Hen d8Foln ¢l ¥ A J1EL FY3y] At AA}AG.

A 22 Az 3 B

1L 34 A%

B Agel FAG AZE Bty A7 A FrtlM FHsA +FE A
wtg Mwste] ALgatd. $2&  25g, 50g, 75g et WHE F3A)
1,000u0 Aol 283 ARet ExloM A=A F AR
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2. Ay

2 AYe dAd F9A FA4T TEY FEddE FFHREG RN 2
Askdch BHEL 1997 49 2599 30%30cm, 60X30cm LA o= A
Ak, #F Fole AL FJEIG FUck AuFE 7¥lE 10aT HH
2.000kg, N-P,0-K:0=10-29-10 kg& FReo, 13 Fu]2 F3 Yol 5~60)
Al, 24, 32 Fule 13} 38 30~409 ¥ N, K& ZZ 6kg/10a¥ A ¥t
on 1 o A} e 4 Y P& oo
3. ZAHEE R Wy

Zge 54 2%, AF, AR, 23 F, 494, AYFAEF, A3
3¢ 7t AYTY 15248 79184, 84229, 99 24%, 10€¥ 9 M Azl
Ax ZASAC 233 AARE ZI2FAM B 2 AAY Eold AH
¢ 233 99He LI-COR, Inc.9l LI-3100 4383 54712 £35 A
o AR A2 JAAEFT L 80T AR N &3] AxE o
2o FAE FH3AU

Al 34 A% % 1@

1. 733a77F 47l A&l vAEe Y

7t 2%

23377 A7 234 vAe 9%E 108 1994 AR A=
Table 13% o, ANYE 30%x30cm F$ole F2332717F 250 A%<
456cmol 2 50g) B4 472 cm, 75g A$E 477ecmE F73ol 50gA 7

S7 230l 743 o ANYE 60x30cm AME FZA7N7F 250 BH

- 107 -

X2EH : DNAmarkerS FIA St £ MAE R L REHK Bk 1217 B ASAIE DN/ RMES



£ 436cme)n 50gQ A ¢E 52.2cm, 75g% AB$E 569cmzZ F7o] 75gd
AL o) 1% AR, AXNYE 60X30cm P AF7F 30x30cm BY F
73] 50g¢t 75gol A xAo] 453] R

U A

Z7azld 0 F3 ZAFe Aste Table 13% Zoh. AAYE 30X30cm
oA 7ol A7I7F 259 B 2591, 50g AFE 3527, 75g
ALE 3692 FH4o EF 7 F7hstH . 53] 25g9] F73el HlE
a 50gQ) F3NA 93702 F53 FHsA e, 75gd B¢ S0gel ®lst
o 1779 Fobsldoh Ed AAYE 60x30cmoAME F7ol 25gA B ¥
32478, 50g%) B¢ 50070, 75gQ) A$E 52272 F Aol EF A4t F
7H3, ANYE 30x30cmel At chRstA 2 26ge] FAdol wlste] 50g9
F7A 176704 343 F71stled, 75g2) B §+ 60gell Hlste] 2274
Z71ead. AN 30X30cmoldE 60x30cmol A 25g¢1 ol 65
7N, 50gQ) A Sl 14874, 75g) A$-+ 153744 F st}

. 227
7

N
ol

o ASE BF e Aoz Yeldti(Table 13). AALE 30X
30cmol M e F70] 25gA 7 $¢E 6.lmmel, 50g A+ 6.7mmE 7t
2 FA Jdehgon, 75g2 A= 6.4mmE 50ge FAEG FAZ] gt
o}, AAYE 60x30cm Q A$ole FAo] 25g¢0 A+ 65mm, 502 7
4 6.7mm, 75g% B S-E 71mmZ F7 TogolM JHF FUod, QY=

30%30cmE.t} 60%x30cmol A o] Aol FAUAH
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Table 13. Effect of growth and yield on rhizome size and planting

density
. . Stem ]
Densit Rhizome Plant height No. of tillers diamet Yield
ensi 0. T eter .
4 size(g) (cm) (kg/10a)
{mm)
30%30 25g 426 23.3 5.7 2015.1
46.3 32.0 6.3 1837.3
48.0 25.3 6.3 1749.3
Mean 456 25.9 6.1 1867.6
50g 472 37.3 6.6 2128.9
46.3 32.3 6.8 2137.8
480 36.0 6.8 2370.7
Mean 472 35.2 6.7 2212.4
75¢g 425 36.7 6.3 1992.9
470 385 6.4 2580.4
415 35.6 65 2289.8
Mean 457 36.9 6.4 2288.0
60% 30 258 427 33.0 6.2 1422.2
438 25.0 6.7 1450.7
442 39.3 65 1586.2
Mean 436 32.4 6.5 1486.3
0g 51.0 46.4 5.9 2019.1
"56.3 48.3 75 2010.2
493 55.3 6.8 2133.3
Mean 52.2 50.0 6.7 2054.2
752 56.3 57.3 7.0 2074.2
55.7 496 75 2106.2
587 49.7 6.9 22075
Mean 56.9 52.2 7.1 2129.3
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g 9493

AALE 30X30cmolMd F22717 £+ 4B Y vAe YL Fig. A4
o %t

 E3A%t 25gQ A4E 79 18¥ % gWAo| 353cm’olx, 8¢ 229
ol 1,662cm? 99 2496l 3,026cm’ 109 1999 3748cm’S FAY NF &
Bk 2y 270] 50gQ A$E 79 18Ye 766cm’2 25gol wlste]
Wxe] wetm, 8€ 22¥9lE 2609cm’S FHAY F71E€ BIou, 99 44
ol 3202cm? 109 19QlE 3952cm’2 25g9 7% AAAIF FALS AT
a8y 75ge E7e 79 18¥¢l 82lcm? 8Y 22¥ 3,027cm’, 99 24U
4,693cm?, 109 14Y9l 574lcm’2 e F717 A 77t
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7,000 -

6,000

5,000

4,000

3,000

Leaf area (cu/plant)

2,000

1,000

7/18 8/22 9/24 10/9
Sampling day

--¢.-259g —a—50g ---a---75Q

Fig. 24. Changes in leaf area in ginger based on rhizome size

(30% 30cm).

Fig. 25€ AAYE 60x30cmol g F7227d A8 H3}g 2 A
22 Fig. 249 AAYE 30x30cme! A$9 opA7tA2 YKol APl
et Z7b ste Agoldou 75gd S eRATH A7 109 99l
g4 gezo] 7 28Utk ol U9 kol wWE WHHtn AR
ojgel X ZER Fig. 24, 259 AE Fste Bd, Az HHUEAN
ZAMA 76l wet g Ao Frhste Aol
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12,000

10,000 | A

8,000

6,000

Leaf area (cn/plant)

4,000

2,000

0 l M i
7/18 8/22 9/24 10/9
Sampling day

~-¢.-25g —e—500 ---a--75¢g

Fig. 25. Changes in leaf area in ginger based on rhizome size(60X% 30cm).

o, ARRAEF

F33717F ALY AE Fo A 9L =AY Z2F YR 30x
30cmol A& Fig. 263 2. F3FA7 25g¢d 24 7€ 18Yel #4240
T 24gol3, 8Y 22¥UdlE 64golUom 9¥ 24YdlE 223g, 10¥ 1990

E 284g2 9€3 10¥el AR AEF A VYL BA FAaA
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7b S0gst Tog ¥} A& 7Y 18¥el #Z 50g, 46gelx, 8¥ 2YdE

19.6gs} 188g, 9¥ 24Yeol:= 268g9 27.6g, 10¥ 19¥0l& 30.2g9 32.2g2
2 Aol7t UM

fe

% 7ol 50gst 75g7tel

35 ¢

Total shoot dry weight(g/plant)

8 8/22 9/24 10/19

7/
Sampling day
~--e--25¢ —a—50¢g -8 75¢g

Fig. 26. Changes in dry weight of total shoot in ginger based on

rhizome size(30 % 30cm).

Fig. 27& A4YE 60x30cmel W@ F71a7|¥ A4F AEFe sz
olA Al F7Z2717t 248 LS AEF FANG
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50 -

H
o

w
(@]

Total shoot dry weight(g/plant)
N
(o}

7/18 8/22 _ 9/24 10/9
Sampling day

~-..26g —8—50g ---a--75g
Fig. 27. Changes in total shoot dry weight in ginger based on

rhizome size(30 X% 60cm).

v, A3y AEF

F733a7)1el & AaAEFe Hgge AHYE 30X30cmolA Fig. 28%
2o 79 18Ydle F2 A& AEFol 5g viLoluey, 8¥ 22YdE
s gFol FAH3 A3t F2ol 25g2 S0gB ¢ 10gHAH2
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U, 7529 A$E 17282 /b FAAY 99 U4YolE g, 50g, 59 F
7ol wke} A8t TAL & 222g, 259g, 29.7gE F7Qe Aojst vt
Z Zch 22y 109 1996 $7371%0 & Aol7h YU

40 r

Total underground dry weight(g/plant)

o L.-____.. .

7/18 8/22 9/24 10/19
Sampling day
-.e.-25¢g —a—50g ce-a-- 750

Fig. 28. Changes in total underground dry weight in ginger based

on rhizome size(30 X 30cm).

Fig. 29 AAUE 60x30cmo] i@ Z7tard A&ty AEFe Wz
R A4 #7245 Ay dBFol FANUL
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75 r

60 -

Total underground dry weight(g/plant)

7/18 8/22 ' 9/24 10/9
Sampling day
--¢.-259 —e—50Q ---&--- 75¢g

Fig. 29. Changes in total underground dry weight in ginger based

on rhizome size(30X60cm).

2. 37717t A7 73l e Y

F7%3arlel wg $3e] WHE Fig. 30, 3101 EAHAk AAYE 30x
30cmell e 7Y 18U ZAMY A7 274+ #L 10a% 167.1~351.1kgol
£2 F7hEd. 109 19¢

rir

Cl

3P

Qo 8¢ 229, 99Y 24Y, 10¥ 19Ul
of ZAMG ulell o|3R F73A7|7}F 25g2 A= 10aF 1876.6kg S A Abs}

N1, 50g BET 221241kg, Togt 22880kge2 F 7ol ETE £ F
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7} tt. Randhawa®}t Nandpuri (1970)7F A9 43 +3FE 32 F Ue
7371 30geolatn Bastgdo. a3y F3FFo) 25ge) HldH S0ge
100%, 75g€ 200%Y<S QT 2568 HFse Aol BHIFY Aoz A}

Bdd,

2,500 r

2,000

Yield(kg/10a)
i
S
3

—
©
S
b3

800

7/18 8/22 9/24
Sampling day
D25g K509 B 75g

Fig. 30. Changes in yield in ginger based on rhizome size(30X 30cm).
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Fig. 312 AAYE 60x30cmel] tid 4371 HFWAFTo ¥wstg B
A2 2 Fig. 303 vzt 2 109€99 F73327] 75g°] 713 FARH.

2,500 r
2,000
’g 1,500
B
=
o
[)]
£ 1,000
500 ¢t
5 4 . i Rl
718 8/22 9/24 10/9
Sampling day
02%5g =509 m75g

Fig. 31. Changes in yield in ginger based on rhizome size(30% 60cm).
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A 44 Aoy

2 BB AZFF 27 ANY=E 2YRe o 43 A& R F
Bl DA 9GS FHEN7] At AN b G 2 FAF}E
At

1 ANYE 30%30em @ Bfele 23L& F7437] 50g0l M zed,
35 R BARLE FA2717F 2BgRT 50g 75gel M T T, AHY=
60x30cm ¢ Z¥de 2%, 3+, 22 F2A7N FFF F7HEAG.

2. 4Ed e AYYE 30x30cmold F437)7} 25gY  ® 3,748cm?, 50g
9 o 3952cm’, 75gY o 5721lcm’Z F3ol 4% duAel FAL,
AAYE 60x30cmQ A$ANE F33717F 25g9 W 5303cm’, 50g o
7,195cm’, 75g Y o 9,784cm’2 F7ol 4% dAHo| Frts. .

3 AR AEFI AR dEFE T2V E45 FANCL
4. 10a®d %L 30%X30cmoAM F737]7t 25¢g9 = 1,868kg, 50g¥Y
o 2,212kg, 75g% w 2,288kgel &, 30X 60cmol A & F437] 25g¢Y

o 1,486kg, 50g¥ " 2,054kg, 75g¥ w 2,129kg2 2 AMHYYE 30X
30cmell A F7237] 75g9 o 7HE Be £3E AU
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A 548 AnEH

Anon, 1982. Ginger and turmeric. Proc. of the National Seminar on ginger
and turmeric. 8-9 April, 1980. Calicut, India. Central Plantation Crops

Research Institute)

Chew W. Y. 1969. The performance of tapioca, sweet potato and ginger

on peat. Plantr, 45 @ 445.

Devakaran, D. and Nair, B. M. 1982. India’s Export Trade in ginger and

Turmeric. Proc. of National Seminar on Ginger and Turmeric. pp233-241
ZZ2ZEAQAR. 1994, FEF&NF4.

Randhawa, K. S. and Nandpuri, K. S. 1970. Ginger(Zingiber officinale

Rosc.) in India A Review. Punjab Hort, J. 10 : 111-122,

Randhawa, K. S., Nandpuri, K. S., and Bajwa, M. S. 1972. Studies on the

comparative efficiency of different size of seed apacing on the yield of

ginger(Zingiber officinale Rosc.). J. Res. India. 9 @ 239-241.
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N 8 & Mol stA AMufH =l
A1d AN o

AZE thd e xBAEZ FE 2F sUdAM 1~2709 folrt 4ol
EX 3~5cm A3ZsA Ao 2t 547174 I8 2L F FA %9
22E gAs) Ak HZ9 vlie FAFY HFol AD3| WYL Fele
7 o2RE 2xbEF o]l YodTHFAER, 1987).

AgAee SARAER HE9 g &) Hst AMEZ S
F3te 2A%7t goy sfaAueMe Azsty] wWEd FHFFY A
3 E¥Aaso] 43 a7dH.

geaAue st kel Jov AAGE zedte T AWt
guryolry, st¢2Ae A3 A&7I%e AZEY oiv} JKVAPE
ANE 4 A7) o] =X Aue] 3~114 F47t o SFAHERESE,
1987).

F7e 15To|4o) 5 Polstd A3z #FL HA 2] 15T
o|ato] & Al7])e) sjolgirt. Lol FolE 18~20TE FE2 3x ¥oie
1~2802 ARAAIF Y, Yo} Foll& 25~8BTE FAA7 L, st 2
E7} 35Tl 4 A7 HA YEF ok IHHAESL, 1987).

B¢ 2ol HE 7120 A5ty dfE Edol Az A4 52
Jol Fosith, #Fo) Ao wet FEF FE TIELEN 24H7] o
2o B4 AR A% 3 & F94T Yo} AAANE B2 A

szx g AEZ &u, wol FRH BLEBL MM FAAAt A%
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27)0E 189 B2 0mAE, 574014 £¥70 HE 0mI=2 &
Fate Ro] FLHEARER, 1987).
e, W 2 g2Ay $o vay JAY ALYNE =Yt
B3%718 98 oA E& AN g3A =X Al vlstq 278 A
CE QRS AR £ U £F vvjEE Hds =HE F A7 9
2o Z47 Asstt she2Aule cAAW vlse 2F, 45, BT
Aol o 2ul-5u|AE F7MgT olAF % Frte HKFY 4@
Age Z7h 2 AR uFdel @ FHolth(HFALRE, IKFLEAKLF,
1977).

o)

e aAuel QAAM F73e 2r71E 50g, 100g, 150g, F3FE 20cm, 30cm,
40cn2 3o Awg Z 20cnFolME 9YAREY Fho] FHUste] A
A 2R Agoldd. FEAL AFZAAAE 239 Aole AFHA
ggtoy 44 2 ASE S0gTh 4¢ A3 ARFIFE HUSD TGS
150g 77F %3, 100g77H 4% R £33 WA FFIAMHFAER, &
R A8, 1977).

39 269, 49 259, 59 2599 AFE AR} F7le BAYlCl SoHHA
= o 17h¥e) 28HAen, HFo £FL 24 RAYFE FTHAL
o, }EA77F 1€ AW 2L 1,000kg/10a FaAch 44 #AF
& e 590 =Y el Hlst < 2v), 39 HFF AL 5Y XFF
Aol wlated 3l 2,700kgol AAHATR SATHHARRE, KFEEKE,
1977).

stg2dule] AN FF& Afo waAEH, M FoY FFTFHAL
e Ae U=y, AFE SAFAzldaed o 10789 2elzt AsieH,
3ge] HEG AL 596 RFF Ao vzt 269, 490 HFF R v
sta} 20y Zvbstglch. ol ol AR }FAVIE 479 A&H ¥
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do 24 & F7) WEe @ A2FE FFI7H 948 FFER
27] QE YR FEAY e ste2AudM g FF71= 38 26
4 Aol At SFATEHFRESE, KR GEARS, 1977).

olst o) drg2aAul g AFAZ, vlth7t S+E AL =X HEA
ALe 71T FAHUY) WEolatn JAET IFLE IAHY &5
€ MAKod FFkAle AZHA R

AAuE FWAE FEAMAL, BT A AR BF] FAAM,
AZe e OEY 87L& Fobshy] Ao AZANE AN 4%
o B EXHE HHA AdAME ALLE AN SFFHE
HAE AAME S2Ad g BPIAIlE ol W Fasin £

FYAMNE ¢2Au)7t ARl FrtelA PR oy obF7A o]
g LAY 9 AFANL A Qe ARt wEdA B AFE 4%
ste2Aud S &yt Ao ’.‘1_1*]3}%24.

A 23 As 2 N

134 A%

B oAYo FAE AL Bt A7 A FrtedA £ FAISA
o Stoz BHY APE A 25g, 40g, 60g2 AE THol wEHE
48k 1,0000] Aol 3083 HAst SAN AxAA F FFo2 ALEst
Ao

2. Aely
B YL 329 23T FAY 319 vdE 2o dASAG FF: L

-123-

XEZX : DNAmarkerS FIA 8t £ 8% 1E B L RER Wik 54 AR A SAIL0MN / RAES



1997 4¥ 1090l A4 LEE 30%X30cm, 60X30cm GAY 3LEo2 4
¥t #F Fole A& ARG FAG AuFES JHE 10aT HY]
2000kg, N-P0-K20=10-29-10 kg€ F29, 1a F4|2 F74°] 5-6v)
Al, 23, 33 FulE 13; 4] 30-40€ ¥ N, K:OE 22} 6kg/10a¥ Alv]3}
Reov 2 Fo Aul Bele W FY YL G

3. ZA g E 9 Wy

Age sS4 2%, 9%, A%, 2AF, 94U, APyAdER, IYAeF
2 Z 49T 10248 79 18Y, 89 229, 99 24, 109 19¢ ul el
o A zARD 233 d4E ToAFAN Y 2 AANE 238
t}. d¥A L LI-COR, Inc.9l LI-3100 983 &A7|12 ZAsYY. ALY

da

A233 AAABELS 80T ARMolEHAMN SHs] V2P thgol T
g 2AsAh

S92 s oksle) 7lee HAn AX LEE FERH 6¥7A 28
on Age o}y 8N Aol AU,

A 32 2% R 2@

L ahg2e 71 2 A wugn
Mg ste2e) AX 7L opolel Ml 2T 74F EAYG 2o, I
n 7lee 4599 9TUSlY 2 Rolg Hol: A7t wtm, 690 At
WA 2 sol7t 22 8AckFig. 32). ol P olfrt 458elE FIE
2 23anoy 690 AUEA # 29 ned ANE W A
Mg ol £}y WBolth Y 2o 459 AL okge ALl

[e]
2
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Wa 4-5C AE Eto} 6¥0) HUA 2 Alole FHATHFig. 33). ol
@ Age 713} 2e A7 5 6YolFolE BoIE H929 wdE AW
7] Weole

60

Air temperature(C)

Sampling day

——— FMin — - - FMax —--~HMin HMax

Fig. 32. Changes of maximum and minimum air temperature on field

and greenhouse.

Max : maximum, Min : Minimum, H : greenhouse, F @ field
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Soil temperature(C)

0 AN i i gr sy Sy ALt e e gy s g yp e

417 7115 101
Sampling day

—-+=- straw mulch(F) straw mulch(H) -~ vinyl mulch(H)

Fig. 33. Effect of mulching on greenhouse and field.

F : field, H ' greenhouse

2 3o 478 48 27 2ol

s 2ol AolA e 30x30cm AYLETAN dAHe Frhe %3
sl BAYel GUNE B4E2 FAHRReH 108 Fede 4T BA
s duAe FAA BAHol F2ari% YA AUTHFig. 3. E
Rl Blsels QEAe 2-54 AU FAHRD.
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AAWE7E 60x30ecme e dBHY F7te FFY 271 AU
09 UYANE F&3 Frtsgeow 108 199dE Fade ZFoIAH
(Fig. 35). °181% AFL ¥l HAYsto ofdl o] A7 W22
AZgc, 4¥He TRl vlste] ZAA 7)o et 2-5u) FTFEAS

14,000
12,000
10,000

8,000

6,000

Leaf area (cu/plant)

4,000

2,000

0 - - . :
7/18 8/22 9/24 10/19

Sampling day
—o— 25g(H) -.8.-40g(H) ---a--60g(H) --=-- 25g(F)

Fig. 34. Changes of leaf areas based on rhizome sizes in 30X 30cm
density.

H : greenhouse, F : field
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Leaf area {cm/plant)

718 8/22 9/24 10/19
Sampling day

—— 25g(H) --a--40g(H) ---&--60g(H) --x--25g(F)

Fig. 35. Changes of leaf areas based on rhizome sizes in 60X 30cm
density.

H : greenhouse, F @ field

3. 27371 2%, A7 R ZFd vAe 9%

%7+e] A7]E 25g, 40g, 60g, AL EE 30x30cm, 60X 30cm: 3} F 3o
Aujgk A3 30x30cmPANE 9YZHH Fho] FAdty AgsA =3
E Aot FYAY A{ZAANMNE 2FL FTHo) 255 2= 3
oy, 449 Aol A=A Fhew, A= AT FFo) YU 2
dqu ZAAue vt 23, A4t 953 TR, FAAeAME

ZFeld A&el ustq F7F A=IF R}AHTable 14).
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Table 14. Effects of planting density and rhizome sizes in ginger on

growth and rhizome yield in polyethylene house culture

. Rhizome Plant Leaf .
Density Stem Yield

size hight number of Index
(cm) . number (kg/10a)
(g) (cm) main stem
30%x30 25 1094 18.8 25.2 3613c 221
40 1139 174 322 4631bc 283
60 1148 18.0 289 4089¢ 250
60X 30 25 94.7 169 405 2982a 182
40 95.7 149 379 2928ab 179
60 100.3 16.2 41.1 2888ab 176
30x% 30" 25 505 14.0 22.0 1637d 100

n Open field culture.

4. 37 2717t AR #3d vixe ¥

30%x30cme] AP T 99 4R AR FFL T4 2717
40g3 60golN FAMSIE o 109 19¥6E 40g FelA A} FrEE A
25g FoAME SR FHARA FFo] FL3AT (Fig. 36)

60%30cme] AADEANNE FUA7A 40g, 60g 25g €22 FIF] #FL
9x =7 A7 £F xolE 30%x30cme] ALYzl vt A Y
eute} (Fig. 37).
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Yield (kg/10a)

7/18 8/22 9/24 10/19
Sampling day

—e— 25g(H) -.».- 40g(H) ---a--60g(H) --x-25g(F)

Fig. 36. Changes of rhizome yields based on rhizome sizes in
30X 30cm density.

H : greenhouse, F : field
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3.500

3,000

2,500
2,000

1,500

Yield (kg/10a)

1,000

.*r— gyt T

500

7/18 8/22 9/24 10/19
Sampling day
—o— 25g(H) -.w--40g(H) ---a--60g(H) -—x-- 25g(F)
Fig. 37. Changes of rhizome yields based' on rhizome sizes in

60> 30cm density.

H : greenhouse, F : field

FddF HAF £ 40gd F79 30%30cm TolM 4631 kg/l0a%
7bZ @ot:, a2 ohgo) 60ge] FolA 408%kg/10a0l i, 25g9 TFolA 3613
kg/10a2.2 713 AYey A xjulel 1637kg/10a2th 183-121%2 F+E
37 Ak 60x30cm FolME ErF £BL FUIEIAW dHHEA D
$3%e AAYE7} ol 30x30cm Toll wvlde] FAHALD, Fe A7
of g #3Fo] xtojx 30x30cm FolAMs}t 2L aele AN 22U x
A Aol HEhed 76-82%9) F4E& 7hARTH(Table 14).

st2Auol oA MADE} 30x30cme] BAEE FF LS ZFFd dd

o, 713 289 £33 FHL2¥E o] UG 2 60X30cmel
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Me 9AE Aol g stg2Auiale BEE EFOAM AHuid R
B gte] o 1070 o)4del Frhslgl e, oleld Aol A7 A&7 vl g
A 9ge 371 Q2o A Frte] 9@ F4EN adn HGdq.

HAES, HFEEKBAITNA J5td sF2AuidMe 7o Aoz
Egol Azsr] 43, B4 Ao wet FE FEo FFEH} =2
s7] wEo Byt Ao A%T £FE APdn s wepA Lo}
A7Ae BEZ} 8t¢A vt22] €& A2 FFsDn, Yol F7H VFH
S AA3F F7HAZ Hartk dua gdd, F Asxrlde 139 d4Fe
20 =, 5ol £dFe] =W 0mAEI} Fon AT

HEAEL18NE ste2Aule sten Frh2o] Jou FALE g
o . F712 Aujrl YwtHelny, Fe2Fule A7 ST AFER
ojUzt ALEPAL MAY £ U7 Aol =xAAulg 3-118] F+7 o
T &g 23U B AFdAE 2uARY FFE JMAS) ez FHA
QA Aujgel sjdo] Hestkn JAPY.

se2Aue exAuo] vl 23, dF, B, ABFFol 2
e AL 2 X2 7]&o] FUld A% AWKEHIeE A o
o] Frtsle FA o uiF A ¥ Rez Ao,

FUolME HI F2AME AR Aoy oA AYYEY
F7azld B8 A7 Yol FrhAE o gol wrk. dd¥2Aue #
Zo] F Wul ol ZRFRAYE ZA3dr] WEo] Fo2 92 A

HBAo] F7HE Aoz AlgdT
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Al 44 AL

L ostg2ale =X Auel vdtdg 23, A5, BF, AP3FF 2A F
7hat ot

2. YA S 40g FT2 30%30cm TFolA 4631 kg/l0az2 717
Bokx, 2 thgo] 60gel oA 4080kg/10a, 25g2] T4 3613 kg/l0a=z
7} AQot 2 Ajuhe] 1637kg/10a.ch 183-121%9 F+ A7 AU
3. 60x30cm Fellde ety o2 30x30cm Fol ¥ty FIFFFL F7te

dout WAHAY £ Fason 79 A7) dE £Fe Aojst
Ao dgich a2 wAAvlel stel 76-82% F4EAT.

A 54 FnE&HA

HARESR 1987. v avr BEBMoOERE RERGAEERR 11
227-248. RKEXILIBE.

HARESE, WEEKRS. 1977, ~v Ak LD v a v ok TER
ek 18 : 19-28
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A1 AN

A7 LRse Weoze 2ANYHY, FEY, 224, |28, AF 52
2 deA gled, B3 IARAYH} FEHL

F Fols A3t A7 ¢AH Qo] A¥E F3 oy, AT 274
& FAYAI 2dsez YEHH B Fol EFE FI wAYel A
o] gastot,

ERAA AuFE 8E A

MAE Bt A9 47 datoz il ofd FIHEA metalaxylE F
Aozd WAz AE=Hn gloyd A Bt REn Y o]AL E
d AIAX TFA Pythium zingiberume YA oleH, =
metalaxyl?] 2@ d8o2 FAUAEFY EEH} Erwinia carotovora
subsp. aarotovora 58 Aol B¢ FIE F83% 2AQ0= A

Ag7tA L A7 2FYe dAYgoze FHe] TN QA F
e A3, FRAE, EYLE, EYRF Fo2 ey, THLE
ETE 379 dRgE 9yd AL 2 Q2 g EW 299 WdT
o AA £ v Az FAH—EHEE,1980). A WA oM E B2
= o, mercuric chloride, ceresin, agrosan GN, Ridomil, Mancozeb, Antracol
=22 Alg3 Y, HTFAQ ANSSHE 92o7|E Pseudomonas solanaearum 9]
A %= streptomycin® plantomycin®] &3 AL EF7|x gon

Zydel A4 2 OBt RGN AujFol LAY ol AFES F, A9
g Agsted Red MUY dMEE £ 30 A AeAFAA
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Fusarium spp. ©] 10 &5, Pythium spp. ©| 15 @3, E.carotovora subsp.
carotovora 7} 13 713, P. solanacearum 7} 6 WA, P. marginalis 7} 8 7\
Aol BsAeH, EF 14 AMA AZT g RNz FHHAN
T Bl s AZol 4 nj] o] g A #HE @ Ao] Kl
#Ho|dxc}. Pantheum spp. % E. carotovora subsp. carotovora 7} A14FA|
o 2R F99202 BHHAAY, H o #(1990)e] B3 &3
E. carotovora subsp. acarotovoraZt 7}% ®eol #2533, P. solanacearum,
P. marginalis® A7 27 Hdd) F8% g<ojztn Y. & F(1987)
e ALY AFF 3 FHNM £HY 100 AAY ojYxAqA BAZE
23 A Fusarium spp.°l 66 MAZ 713 @skx, BhF2 Xanthomonas
spp.7} 25 A # Rhizoctonia spp.7t 16 73 Pythium spp.©] 5 7§l 1, F.
oxysporium f.sp. zingiberi$t Xanthomonas zingiberi7t 7% %ol £25
e R3%E Uth

E aA7:s A7 233Uy A gAY ¥y A% FHALE,
ERuF EFAS wE 23R4 SAAdANENRE HEFI] Ao
28

A 248 Ay 2 9y

1. A7 28w 7 (Pythium zingiberum)2] metalaxylol ti@d WA A

7b. FAEED |
1995 3~49e 33 it 23 AT Hdxd 47 SFWeol T4Y

W EooA MHuj & o|&3td R Pythium zingiberum 3578 ZF %
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8~99d 47 2R A A4Z A Wy ¥l AT 65
N EFE AU

U, AL Al
Metalaxyl [DL-methyl N(2,6-dimethyl phenyl)-N-methoxyacetylalanin methyl
ester, ai. 958%) & ABFLoAN B W dAE AL

o FAUNGAEA

2ald P zingiberum 10078 TF9 metalaxylol g WA oARE &7
f8te] 1, 10, 100, 500 pg/me2l FAZF FH-E wjA] HolH FALY FFE
ZAME A e

2. AdA A% F4AE € EQG #F i

2£725¢ O Benomyl + thiram (M=% 43kA) + oxychloride(d ¥),
@ Thiophanate-methyl + thiram (X2 %3814 + Streptomycin (&84
F8lA)g ztzh 200ui B2 EFE F 2 AR 5 F2E AANA 3
F BF3A.

AR EG B3+ (O Metalacxyl + cupper oxychloride(d €} 4 &4 3}
A|) + Streptomycin(¥£4 $3t4l) 500 v}, @ Dimethomorph (Ho& %
2T 43 A) + Streptomycin(E&4 34 500 s, @ Prochloraz(Z =2}
=$A) + Streptomycin (F&4 3tAl) 5008}, @ Propamocarb
hydrochloride (SHZ.oAl) + Streptomycin(-§41 #3H4l) 500u] o)1 YE
1,000 Ml 2 Pl m® 2 3¢4 79 10 9, 79 209, 8Y 9%, 33
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ERET

PYRAE 2 7 10058 2B 2Agon, 27] $¥E AL F7
9% wgoz BFANL, 7o PY R £ A 2Pz 1F
gged, dRZAE AT 10079 PEFER YA A 2AE
Qe Uehte o4 24e 2Aa,

2 AYe B¢ HAT HAEe] AW SATFAN AANR. A
& Gl BN FUS 478 4 Y 26 Yol AYYE 30x30 cm2 B
Z3lg o, ABFL 10ad N - P,0s - KO = 26 - 13 - 23 kg& Alvl 3}
Qoo %3 Fo AzAE VEan oz WU 1 Fo  Ave
£ g% BUYS BRD AYTE @AY 3o ANHY

3.%3% % EdAa® A%

2425 vxT43bA 2000 o] 08T AH3A EFLF LS B
ncg 19969 4€ 5% 15g/m’E FE3 ZEENE AAY F HLE ¥
231w 259% vde AAY g EFS A 89 gasE AANAG A
= gals} o} Euto)AA(20g/mA)E AZRFE AN AEdHY. 24
o= YA(0g/mAe Arta A AEsGACt

ZA}RoZzE 2%, A4, THFEE, £ T NG EHEA
£zt 7% 10038 g AR on, 27 ¢y A& FHA g ¢
Woz zhFsym, ¥7ld 2HE Re EYo A% Aoz BFIHANL
o, GAZAME HYTFF 10059 olyFEE etk ks Al 9B
A detde g3 F4& ARG
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A 32 23 R 1n@

}.

1. Aazxde A7 I8P (Pythium zingiberum)®l Metalaxylell i3t

B HYPH HABAN 4% 29uB9) WEIT o YA AN
23g Pythium zingiberum 1007} @FE& FA189 metalaxyle] #Z+ 1,
10, 100, 500 p&/mt THE Al WAGML 5 A F9E 2AS A |
FF ol 100 pe/nt BHY MM 2H APl H5ART TS FFS
& 7o) ¥7H58HUTHTable 15). o ATE ¢ M, et Aol BX
S P. zingiberum € W¥Ro] oAl 244 2EUS YEE Rold B
Ag 100 53 1 27%0] 100 /ol N ZAHRHO] sHsdtel WAL ¥
5% Aoz 4z¥d.
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Table 15. The mycelial growth of Pythium zingiberum on PDA

containing different concentration of Metalaxy!l”

Metalaxyl (pg/me)

Isolate Location Sampling part

0 1 10 100 500

T-1 Taean Soil >90 56 10 0 0
-2 " " >90 31 0 0 0
-3 " " >90 34 7 0 0
-4 " Rhizome >90 30 8 0 0
-5 " " >90 55 10 0 0
-6 " " >90 64 8 0 0
-7 " " >90 58 11 0 0
-8 " " >90 26 12 10 0
-9 " Shoot >90 27 7 0 0
-10 ” " >90 55 7 0 0
S-1 Seosan Soil >90 56 6 0 0
-2 " " >90 64 13 0 0
-3 " " >90 60 21 0 0
-4 " " >90 50 20 0 0
-5 " Rhizome >90 60 18 0 0
-6 " " >90 66 8 0 0
-7 " " >90 51 8 0 0
-8 " " >90 70 9 0 0
-9 " " >90 12 11 0 0
-10 " " >90 13 12 0 0

2 Incubation for 3 days at 30°C.

2. 3RAE R AZ A8F 3N BFEH
ZALERTE 270 THE gAY 108 9gdE FALTAAT
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Ae ABSHR gkthTable 16). o) EFl oju] £ F€ HATA 9438
wysty] dEg22 Azdd.

Table 16. Effect of seed rhizomes dipping with chemicals on incidence of

rot disease in ginger rhizomes

Percentage of disease
incidence Percentage of

Treatment . |
7/10 8&/12 9/15 10/9 Isease contro

1. Benomyl! + thiram

0 26 287 644 12,
+ Oxolinic acid S
2. Thiophanate-methyl
lophanatemmetayl 0 33 278 623 154
+ thiram + streptomycin
3. Control 24 157 405 736 =

id A7 2RAREe BAdE EY FFE £58A ¥z }FE
¥ 38 ¥H EFHFE AAY A}, Table 173 2ol A Ao whe}
Al &2zt g clegdEd olafEE ELdH IFY AE
113%9 Wy FEE&e HJoen, Metalacxyl + cupper oxychloride +
Streptomycin, Dimethomorph + Streptomycin, Prochloraz + Streptomycin,
Propamocarb hydrochloride + Streptomycin &4-& 644, 60.2, 42.0%¢] W4
F8S UguUo], Fxgel 874%°] wimsd ool a3l Aoy v
A% Hele HAZF} 87.1%2 & WA Ao g AHAe 4§
2l oM Algo] @At & AYe A8 FAES §¢oz 34
FE 23 UA gevn BEsE FZADE Qs }Fsn EG
soke #FsAA vt thae wHo] HAuk AK ZV]-F7

o o] wu AL FZHAN FAd Rolgn HYztso] At ol% F
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sr WaFo] TUEFANE A5y fgol 7] wFol tsdE 2
z99 gad AWF 796l Yo BF7 Westn 4B 27 2
MEE IUZ PAH FAY 18T BFE S A FA IEE ol
g Rgez mAGT M oH(—& % A5,1980).

ddomil® T AHEE NN A7 AAe] ZAE FoleE F47
A AT 2 olf ridomiol AZe ARE AAMsr] ot
(Ramachandran 5, 1989). Zaiu AZAldlE B7&n Wgo) A 3
$r 3P4 #EF EGRF/ L &35 AQT  methyl bromide
2 £3% EJ6 m/0cmeld 1% 27¥ EF (130T, 24NN E ¥

A &3 QA AL (Ramachandran F, 1989).

Table 17. Effect of soil drenching with chemicals on incidence of rot

disease in ginger rhizomes

Percentage of disease

incidence Percentage of

7710 812 9/15 10/9

Treatment .
disease control

1. Metalacxyl + cupper

. . 1.9 37 11.3 87.1
oxychloride + Streptomycin
2. Dimeth h
SR 0 65 296 644 26.0
+ Streptomycin
. Prochl
- Freehioraz] 10 93 227 602 31.1
+ Streptomycin
4. P hlorid
Iopamecany ydroctiloride 40 164 428 51.0
+ Streptomycin
5. Control 03 133 595 874

Drenching was done on 7/10, 7/20, 8/9. using 3,000ml of solution per m’,
respectively.
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332 % E44aE A%

ieds 9F, NedH oladE EFYA F4E AY 253 #F T
Az, Table 160149t o] 79 109 7Al& LHHA Ftey 84 1244
£ 26, 33%9] 2HF LS detyon] Alzte] Adel wet ¥HFEol A
Z7tstel 109 9YolE 30% oldol LY FHFAR AU AT
W@ AF, XN2E olaYE EFdd % FHLSL ¥ F2g
o ggel AVE 23Ut E=F A TFE FA vl gEe wdey
Folele $225 237t A&HA skt oY ARE FALF A¥:
Edo]l o e HAdTdE oy on FHEE EFNME EYLEd
o 2 ZER}E 71U 7 Ydde RAE A0dq.

235 A F43% AujdR EFe 2FEFE =AAueA o
o] B ATH—1F405,1980). =& FIAE T3 F2AE Edol YT

P

I Yoy, EYAES A g =2 BEANAME FHLE AF
JAFHAt D stgch 2AEAE Y FIA2 %Al M2AFS FAHHTFA 18
Fol Agoz YAHUR, FHE 2BAME M2 4o Ut &
o

Benomy thiran #} streptomycin 3o o3t FFAE A 4KTF

[

Q

[

32

el 53} streptomycing EFVFE & A TFNA FA EFIL 863I%E

7t S+, w£@ WedF3 streptomycing EGAFE G A2 7ol

g 2g 237k AU

g F23e BE3n, 4% 7RFS 38 #Fe g% 23
€& Table 187 2t} 89 1271 & dF £ HFoM THH

ston, wHd HFAMNE FZAFoY ELAF GSAHE T H]

ty

| Bade Aot ey 99 159, 10¥ 99 EARA ¢l B

NE w

I

27

b
i

o

=
ez

.
&2

[

)
e
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A2 Anst ZAsgT oA AL EFVUFA AEF ATl T4

sto] @y e AlrdY

Table 18. Effect of seed rhizomes dipping and soil drenching with

chemicals on the percentage incidence of rot disease of ginger rhizomes

Percentage of disease

incidence Percentage of

7/10 8/12 9/15 10/9

Treatment

disease control

1. Benomyl +thiran+OX"

0 0 105 317 I
Propamocarb hydrochloride+OX? i o0
2. Benomyl+thiran+0X"
0 0 24 109 86.3
Metalacxyl+cupper oxychlon'de+S’I‘2)
" 3. Benomyl+thiran+OX"
DimethomorOX? 0 26 215 636 198
4. Benomyl+thiran+0X"
Pro';:;';fwsr;',’ 0 35 186 61.0 23.1
5. Thiophanate-methyl+thiram+ST*
0 0 114 416 47.6
Propamocarb hydrochloride+ST2)
6. Thiophanate-methyl+thiram+ST"’ o 0 3l 110 262
Metalacxyl+cupper oxychloride+ST® ' ' ’
7. Thiophanate-methyl+thiram+ST"’
Dimethomorph+ST? 00 seag 000 i
8. Thiophanate-methyl+thi +STV
Pro:t):oraziS’l'r;e PSS 0 13 174 603 243
9. Control 06 97 427 797

YSeed rhizomes dipping with chemicals, 430i] drenching with chemicals,
OX : Oxolinic acid(SEDI), ST : Streptomycin(SODR)

Drenching was done on 7/10, 7/20, 8/9.using 3,000ml of solution per m’ r
espectively.
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4 ERASH) o% SARAY BAl £

19949 0] £t AW oAl WATIES] @ EF AAANE 2AHY
Z3HE Table 195 2t vdlElloly ded s el 233 4R 2
718 24 AR vAlvEd @ ERdAE 424$e 2P AR
EGLEVOZE WA} 80%olae] AFE Rolgoy EFLSE Ul
A2 o st WALHNE F7NY 47 Ao

Table 19. Effect of treatment with chemicals on the percentage incidence

of rot disease of ginger rhizomes

Growth pattern Percentage
Plant Leaf
jiegument Shoot an Disease Disease
height length |
number number incidence control
(cm) cm)
1) Control 58 482 130 182 94.4
2) Soil drenching 5.8 490 106 183 59.0 386

3) Metalxyl Granule(10/m") 5.1 471 128 191 53.2 43.6
4) Soil disinfection 95 54 121 236 178 81.1

5) Soil disinfection

8.2 541 122 233 9.8 90.7
+ Granule

Drenching was done on 7/10, 7/20, 8/9 using 3,000m! of solution of meta

Ixyl per m®. Soil disinfection treatment was done with Dazomet (15/m?).
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AZ2REHYL A At AF7A A7 AHE FHdNA W
ARE2 EGAEL AT AZRFA veddA g FEroldE A
g% 23 8Ye7AE Ay WA gRoyd 97 & BEFH FAY
g3 Add $2eA & FA4Y godsg. 109 2099 E¥EH %
& zAG A3 SRR WHAZLE 955%0lUR, FBFE FAd Hlsto
39%4+ 345t % tH(Table 20).

ol2ig Aste AFAA FAst oY Frre £9o HdF AHE F
Aout & AF Aztd o EFASIH FAAHel o3 2FF AP
A 7t Aoz AREG, 2y wAtel=e gro] B4/ W] B
2L FAog AN, e AF2 FAL HEIGY

_\_?4
W A4H AP o8 2L AU

o

Table 20. Effect soil disinfection on the percentage incidence of rot

disease of rhizome and growth in ginger

Plant Percentage _
. Leaf Stem Yield
Treatment height Disease Disease Index
number number (kg/10a)
(cm) incidence control

Soil
disinfection
58.3 15.2 330 2.1 95.5 2955 139
and metaxy!

granule

Control 524 127 2563 46.7 - 2130 100
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A 48 2ok

L &4 M4, Bt Aol BXSE P zingiberum & BERo] oA Ba
4 2EYL YBUE Rolo I 10255 1F5 0] 100 gg/nolN @
ARl Hssa.

2. vetdE Hele Azt 87.1%2 ¥ WAAYI} ARy e Xy
t 243 HolME Ahgo] 23T

4. WAnlEg EFAES AN AR HFHA uetdgAs F&ote)d
€ N Za 2259 BAste HB55%0INT, FZE FAd vlEd
39%4 F 3R

e, ™FAM 1990. E.carotovora subsp. carotovora, Pseudomonas
marginalis, P.solanacearum °l &% A7 £ &% 9 Huy, sxAE¥e

8t3]) 6 : 363-368.
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— 58505, 1980, MF T RICBITAHL 3 7 X REBRIE NI BIFGRAH
| 22 : 7-11,

FAFIRA. 1984, ¥ 3 7 REWR. 1EYHLTEE (38 : 233-236.

ARG, BT, ZAFAAL 1987. A427 2oydAN 23 F2 ¥
o Age] X, AEY Fd =83 18 29-38.

Ramachandran, N., Dake, G. N, and Sarma, Y. R. 1989. Evalution of
systemic fungicides for efficacy against rhizome rot of ginger. Indian

Pyhtopath. 42 : 530-533.
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