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Summary

. Total 700 individuals from the ten yam genetic resources,

including 5 Korea,4 japanese, and 1 Taiwan were collected

. Collected wild yam lines that have widely grown in korea
have cold and disease resistance, early emergence,
excellent fruit setting, strong vegetative propagation due
to plentiful aerial tuber, high cross-fertility. Therefore we

expect it to be a good gene source for yam breeding

. Pungsan short shaped yam,Japanese long shaped yam and
Japanese medium shaped yam have shown vigorous
growth habit in above ground parts, and they showed high
yielding, high resistance to disease, and non divergence.

Thus they were regarded as promising lines.

. New breeding, short shaped line, "Andong #1”, that get a
good quality and a high yield has vigorous growth habit,
tolerance to disease, strong vegetative propagation due to
plentiful aerial tuber, in addition as it is nondivergence,
short tuber, it is machine harvestable. Now we will
recommend this line as a good veriety in view of 1996
year's agricultural executive policy and dissipate to

Kyungpook northern region.
15



S.

Cellar storage that is commonly used by farmer for yam
storage is of limit storge method at most for four months.
But with cold storage (5C, 80%RH) we could preserve
fresh yam at least for seven month with low weight loss,
an uniform hardness, less water loss, and less color
change. Thus this method is expected to be applied to a

industrial utilization.

6. Briquet-heated dry method that is easily used by famer as

9.

tam dry method has some problem such as long time
consuming as 48houes, high labor, high sulfur content
about 0.25%. Especially highly accumlated sulfur content
led to fail to pass the Food Hygienics. But infrared dry
method has shown a short consuming time as 15 hours,
good colcr with clean gloss and low sulfur content below
0.15%. So it can be used by farmer extensively with

manufacturing small-sized infrared dry machine.

. To reduce over-input of manpower in harvesting yam, it

was considered that 1 type prop cultivation showed the

excellent labor-saving effect, and excavator.

Because manufacturing granule tea with yam powder only
had bad texture, it was recommended that mixture with
yvam, danggi and junube was very effective to increase

good processing, high extract.
16
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oo ASddA 2 o shxsigd o 39 A 25 s FUud
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el o Holrt Uy o FAITHF ARG ¥ 3 AAZES B
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AzAede AEY AL FAFA £sdz stdct. AP Ae 100
T 2712 3087 A% = zelx 180T Azrld 308 g =t
2 vy A3 AW, @9Ad 2Q Feloprix A AR A FAYe] &
kel 7t ¥lv Aeoe2 JveEygm, fFE 100T Fr/I2 3080 A
A3 180CY Az A 30%7 g Zo]l Avtol vlsl glucosed
o] o 2w AHE Z71% WA fructose 9 galactose 9 Y& FAdES
B ol 19929 HFAF MEAF LA vtE o] &Y 22 A A
W Hxy AEF AR B3 g A3 AESH 2 sbgAel Feol ¥
sbsldch, @A e Fo e vt FALA HEE ol g3od £3E F2

_94
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el FTEFULRAM ey xFAE AT AY, ¥A2A as A
982 2oz g’ |
A7 $8 veelA v F2 FALoR L7 AdHA2Y F
W2E Fde} obgel AGAEFA W £2F7H2 71&2 A4S Je A
RANEez $27 A Frhse FA A, =R HAZE WTOAA-
o2 FAE Nl HSE A5AEEA A AAS Ha HdHan Q.
a2y 71E2 AAFS AT AR AT FAAHA =HErl s

Fae A FA, 234 d72ugE A x5dFY 2 HA bEH
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A 12 A= 2 $H

1. A3y AA

B A 24" FAAMES 199498 AAEE FE2AFY 1R AEA
ol 4 ef g AN F Aot Dot E AgEdoed YW 2l ALA
e Egd2gAa(45x35x35cm)ol wwk ¥ AW E 2zt 25Kg¥ o]
2% 20x1TC7F A=+ chamberel 3, 5. 7/#¥ AAIAL. TAHF2
bAoA 150X 150x150cmE R sFHolE HE oF Ftay 4
Z} (45%x35x35¢m)l =2vt 2 FAvlE 2zt 25KgH 3ub B o el A3}
e T odF %‘{3‘4"&% Fogsle RS UFERSE o] &3
F EFNE $FY22100cmEA & tF 3,5, 7Y AR A n, A
2AAS HelE 229 % 27HAE vy AAsded &% 1T, 4
de% 95%7F #FASH+= HLchamberodld Fetag AA(45%x35X%
35cm)el =vb & AotE 7tz 25Keg¥ ¥ og 3,5, 7Y ARE A

=2
F XE 5C, AdHFE 80%7F A HE H-&chamberdlA A #HA =4
]

Ase Azsle 2442
¥ 10ge AEaA A9
(Perchloric acid 90m, HoSO4 5nf. Ho0 55n¢) 10m& A7bsted &4

k1S x| N ek micro kjeldahi¥ . PA g UV/VIS
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spectrophotometer(Varian Tehtron Model Cary 1). K. Ca. Mg
%2 Atomic Absorbance Spectrophotometer(Perkin Elmer
Model 3100)& & &dx. SHFLE AOACH 293 Magnesium
Nitratetol =zt HAsd=s A2E2AR 100gS 95% RAstav+H
Lde & 0% d& Jtsted B b A 10ms A GL 84

Az Qe

g A A48 AYARE AAE Ao 9o E Assigos Aay
He ve JVRYAZE 200X 150X 150cme HE wdssrd A
sejge dAsted 48425 AV 184 YES d2AW S AES W7

g AAY e B9 4B ol 50cmel XL AAsA wolsh gFolg

AFEd2dz2s VD-8900%HAE ol &3td AAZY v [Kgs 118%F9

=N
>
=
o
r o
[SV]
X
—
(]
w

X
Az71d AqA F& AAsd 18ATFS AxAZed, dAJAzx+
Bulk#Z A (54 FHEA)e A8E ¥l 25 60T7 FAHA & 9
2447 B¢ AxAFHA, dFAEE Dry ovenddA (M AFAF ) dF<
#4AF AAsd &% 50T/ FAHA & g 3447 FF ARAA
ZAARR AE3ldd. AHEE A8F 200meshd A HAxEws BE
og AzZEetsza 500wl 50% EtOH 400mE ¥& o 24475
4 of 27 % o7x Whatman No. 622 o3 F 420nmelA

x
FHEE 545 s
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3. YA AL

she] FIbAAE Feolr] e Aot #H B dFE AYAER 3d
T, EYW g Ab:gA hEE 27 35:35:30, 40:30:30. 30:40:30
9 3xelz AAsdG. AHA Axe 4% FH. AFEFE 60T/ fAH
€ Azl 244 T AxALGS AAsq FFE7H ¥ dF
130Tl A 1245t F#28Aqd. 52 42F 35:35:30, 40:30:30,
30:40:309 Edul &=t zA}AY. FLEAZELS F FEFAF,

Sx, A2 F& AU,

4. ANAA TAA s AE
vhel A A g AT MAS AFHE FH/As B 19964
118 33t 233 MAsADd Aots AYAF 2 A &3, 23
w2 Fx A % 0.03mmPE. 0.05mmPE. 0.lmmPVC.
0.03mmPP. 0.05mmPP9 2XZA3} 0.08mmLDPEE o]l&£3 A4
AF(VACUUM)IEA S Sddogulx] 3wt Este] 2/MYtA oz =AE
AAstd g AAdre AeALTLE oLsdn, 228 FE2v 47
4C. 80% % 3stdch. A48 & vt ¥ S 45822 YFre] 5
AASETd d W22 vetdidn, 23228 AA A vh9

2

< W UL Z7NFH dIY FHRLFF2EE T o

4>
jn

oy
oft
2
2
B
>
Sy
of¥

g2 Jedgdon AxE v Adde FAAEA(FHM-58)
2 2AYPge Kg/o012mm=E Yl g 2w a4 (PPO)Y A4 &

PPO(Polyphenol oxidase)®% Z A4 & Wongsd Zenins 9 ud

2
53

2

odf @2 10mM Catechol &l &3 §A4H quinoneR®E 420nm
3}_;9_94 B A 2 —’;52048}04 %%Ei .{In.}\]5}9&.—1—’_3?‘38'39"30'41‘45'46). Ae e o}

o] Hu-& HAA (Minolta Colormeter CM-1000)82 &3},
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5. 98] PPO FAEA Zwoda udy

AYAEE Aohsh Dot g sHsle £ARFY AL Adse ALaHt,
A 2k

Ao 8 vt ZHE &S 939 homogenizerZ vt 3 &
10m& A BAYeR 243l Mg NaCl 0.5,

IM, &332 70.
80T=2 Azstsdct.

AlZbdid ZdHses 20mY vek2S M7l F sonicator® 3087 F

¢ 945 A5AE #Asd 420nmolM FA A, FHASFE FA Y
23t 420nmelAd 0.019 FIx A 1492 Ay’
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Table 1. The source of collected yam germplasm and leaf characteristics

Line Variety C.ollected Tuber type Leaf type Leaf coler
no. site
1 cultiver taiwan sphrical-shape broad heart light-green
2 cultiver japan short-shape narrow heart thin-green
3 cultiver japan middle-shape narrow heart purplish-green
4  cultiver japan long-shape narrow heart purplish-green
S wild species  korea wild small heart light-green
6 landlace pookhoo* short-shape heart dark-green
7 landlace poockhoo*  bottle-shape heart dark~green
8 landlace pookhoo* long-shape narrow heart dark-green
9 cultiver pyungsan* short-shape narrow heart purplish-green
10  cultiver pyungsan* long-shape narrow_heart purplish-green
*: korea
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E 28 AT AFENS JUEHY Aoz A ASE dodx Y e
b 7Y 2294 %¢ diwtel 84 647A dEwos, $uz HHE
T dHFE 79 31 olAMe] ddz Aol At F Goia A
ZF2 ok At 226gA 8 AMA A 1,532g7A FH YA JGelgto,
AAMeg vzt MBFol d-FEYG da 2 AFE Yo,
doizt FAE ckAAe 0.1g Wtel 10.1g& AYslne ¥ & 1.0gd
F2 dEgg. Zetrle d¥ ¥ 54¢9 259 AFE deEHgoy, dAz ¢
guvtet A Fol M2y 94FFL &

98% & 7t 3 AN TT%E 7R 3A e,
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)
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Table 2. Morphological cheracteristics of ground parts in the collected yam

germplasm
Fresh D Aerial tuber
If\i}ne D?g s Emf;%g"ce Flocx‘viring 2’“/ ‘(”rtj Days to Amount Fresh
© emergence (%) ate o o ol & emergenc (E)III&)/ wt.
1 6.11 87 . 553 120.7 86 361 10.1
2 6.5 80 7.25 117 30.2 7.28 470 09
3 5.25 92 7.25 152 383 7.31 557 09
4 6.3 77 7.21 175 415 7.26 437 1.0
5 5.21 98 7.20 134 326 7.27 226 0.3
6 521 95 7.21 154 36.7 7.22 569 09
7 5.26 81 7.20 148 36.1 7.24 642 1.0
8 5.22 93 7.20 137 331 7.26 1,532 09
9 6.10 84 7.29 164 419 7.31 234 09
10 5.25 M 7.20 136 334 7.24 287 0.9
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Table 3. The respone of the collected yam germplasm to disease

: Anthracnose Powdery mildew Fusarium wilt
Line no. (0-9) (0-9) (0-9)

55000~ Ul O3 =
Crd = 10 QR et = LD bt ©
W UTWWW = WWO
Wmwwww—RBwo

gk, AgF A& 5A
FARAALY ALH Ay AKEAHLS T 49 A9, F7F IIFe
dEAHFol FF AAF vd AAdx, ASAL Do T.lemollA A

HAek 65.5cmE 2 Fo] i Wded ZFoAELS 60cmus) dEtAF
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S 40cmu AR ey, AAdets 27 5cmE 53] Aok, A2 E L oA
%ol 40-50mm. A=A 5] 30-40mm. A9 A$ 7T5mmE Solsy
o F% AFFS A Aot 199.2g0lA B A0 489 1g7tA] g £
S B3, AAAR dBRF AITFe] FFZT R A deldo. E7
BEe Atetst Aaidetst 242 =tz AW A0, Aaols 22 Holg
v dE2AME L FAMNNELS IR AFELS AT, FAA)
EFNT divbeh, Avte 2oken T AYdete 25%2 JdRGEhed vl
3t ot

Table 4. Characteristics of underground part in the collected yam
germplasm

. tuber divergence marketable water
No.tuer tuber length tuber width g

Line wt degree ratio content

(no./plant) (cm/plant) (cm/plant) @ (0-9) (%) %)

1 1.1 7.1 75 252.3 0 0 84.8

2 10 43.1 44 315.3 1 25.0 76.6

3 1.0 525 43 338.8 1 41.7 815

4 1.1 579 47 489.1 1 53.1 80.9

5 14 452 28 208.1 5 115 84.8

6 14 275 58 282.1 5 25.0 83.2

7 1.2 255 54 2717 3 125 784
8 1.2 65.5 30 199.2 3 146 79.4

9 1.0 389 38 226.9 1 26.1 78.7
10 1.1 62.7 38 426.9 1 64.6 76.7

SR

£ 5t fAAYLY Swe Wz Aoz AAcFe draoist
3.083Kg/10a2 7+a EXT. d&ZFH, FARCE EFohou gwe 4
ol 2.000Kgel 9o 2 A vebwch A

Eg_/\],zln}.‘
FAagdel, dEAerE £ HolUw et oMl I A el

FrRE deDo},
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Table 5. Tuber yield and its index of the collected yam germplasm

) Yield(Kg/10a)

Line No. Fresh wt. Index Dry wt. Index
1 1,951 d 84 297 76
2 2,332 a-d 101 547 140
3 2,882 abc 125 533 136
4 3,083 ab 133 538 150
5 . 1,876 d 81 284 73
6 2,311 bed 100 391 100
7 2,049 d 89 442 113
8 2,115 cd 92 430 110
9 2,419 a-d 105 516 132
10 3113 a 135 726 186

Same characters within a column are not significantly different at the 5%
level by DMRT.

2. $87 23
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T AEFF KA

b AME {54
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FE 13E E 6olA 2E wbel o] odedx HAZE 74 18U A
Hgviel fAbstel dedx FAFL 2 10442 Addeoh, Aeh gk, 5

289 wime o iz FAggo] wa ez TAE MF 0.94go =
MAgetych 4 2hn AAFcirdE Ao d¥e Agygos
AAdolel 23 AL X Yolrk B3], FF1xE G2 Aol Y
=3 ol dedx WA g Formz yrlo BFA FAuL A Es)

7l =}
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Table 6. Morphological characterisitics of ground parts in Andong #1

Aerial tuber Leaf
: Amount
Line Days to Fresh wt.
(No./ Shape Color
emergence plant) (g)
Andong #1 7.18 104 0.94 heart dark green
Short-shaped yam 7.19 84 0.89 heart dark green
Long-shaped yam 718 82 1.19 nerrow-heart greenish purple

Suwon #2 1.20 0.14 nerrow-heart light green

. A AY tHEA
FAAZY AR JHEALAL 2 73 o Folre AAyAes 59
8UdR 71A W2y £ 23+ 59 1698 713 Hdoeqd 5135 A
Aot AgdelRo oy £4 23 ¥ wE 54 1292 Jeygg &
I, 53] AMHAAetE 99%9 ¥& &0}
ys Fadz, AR AAFLS 5130 9%
279g2 2 1A & 4l 235 F9 173g2 2 A Fo] Az,
A

5L TY25F Atz FAAEL 2 Aele At

Table 7. Variable characteristics of ground parts in Andong #1

Days to Amount  Floewering Fresh wt. Dry wt.

Line emergence (No./plant) stage (g/No.) (g/plant)
Andong #1 5.12 95 7.17 279 66.7
Short-shaped yam 5.10 97 7.18 275 69.0
Long-shaped yam 58 9 7.18 231 65.3
Suwon #2 5.16 90 7.18 173 51.8
o Uy EA

FAAES WS dg AdAde 283} Zd. ¢FF1E 2 A
dole '] dis WHAS B #4235 doFHe dd ¥

37



WHALS B2yod AESHed A WAL FAASER & 307t s
o AAHeR dF15e AMaAdets b A S v WAl BFE

4 F Add.

Table 8. The response of Andong #1 to disease

Line Ant?éfgglose Powdezx(')yi 9r)nildew Fusag')xigl) wilt
Andong # 1 1 3 2
Short~-shaped yam 1 3 2
Long-shaped yam 3 5 3
Suwon #2 3 1 2

CEEEENELY

Table 9. Characteristics of underground part in Andong #1

Tuber Tuber Tuber Divergence Market Water

Line <§§f§§> length ~ width  wt  degree ability content
(cnyplant) (cmv/plant) (g/plant) _ (0-9) (%) (%)
Andong # 1 1.1 26.3 575 424 0 52 78
Short-shaped yam 14 258 53.7 315 3 27 79
Long-shaped yam 1.3 96.1 344 254 3 38 78
Suwon #2 1.0 9.5 73.1 268 1 33 70

FTAAEY Y ASEEALALS vy AFdes B 9 2d. A2+
dE1EG #2277 A, A2 H IASFLS AF 159 Aot
AR R FY25 e AZHLE A2 ASFE A AAAd & FgHE
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Table 10. Yield changes of regional testing and yield test on farmer’s field

. . Yield(kg/10a)

Experiment Line Fresh wt. Index Dry wt. Index
Regional  Andong # 1 2,946 112 695 114
testing Short-shaped yam 2,638 100 608 100

Long-shaped yam 2,340 89 528 87

“Suwon #2 1960 74 633 104
Yield test Andong 1 2,792 124 606 127
on farmer’s Short-shaped yam 2,255 100 476 100
field Long-shaped yam 2,020 90 436 92

Suwon #2 1,784 79 503 106

2)?#%%%—%*1@ Y M AERA A Jdebhd FAASE ATsH ¥
SASE E 103 2g. GF, 54, AFAA AT AGHALHAY
Az MAFLS 4% 137 10a% 2.946Kge2 7tA Eob <k diy
12% %% Hdx 9 258+ 1.960Kg22 A& otct. & A FeA
= % 157 695Kge 2 7M1 ol wvl Wi 4% S+ A7 ddd. &
Sl AAFG rAAZFAYEAME FF 13 AAFFAA oot div
24% 9 FAEN) Addz, #4285 6%F5 HAG.

oo AAE % o AdF1EE B FAAF vl FRFAH] FUd2

o, 28] 25 FEFo] Fot AZu&o] FA dEHWH.
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Table 11.Growth characteristics as affected by different gamma ray

Treatment Appearance Appearance Flowering Bulbil set Bulbil yield
time(date) rate(%) time(date) (date) (g/plant)
10 Gy 6. 13 98 7. 24 7. 29 34
20 Gy 6. 14 100 7. 23 7. 26 6.2
30 Gy 6. 12 94 7. 26 7. 26 14.2
40 Gy 6. 25 76 - 7. 29 16.1
50 Gy 6.27 72 - 7. 27 15.2
60 Gy - 16 - 7. 27 136

£ 125 waAd Aded @E NI 54 dud Aoz JTLe
60GyE Msstm B7Ho2 HYEALw J24L 40GylA4 42cm
7t A Ao ey HZ+E5E 10Gy. 30Gy. 40GyaA 7t& =
derdon H25Fe 40Gyold % 394g22 sMA ¥& A%E nie

Y BENAEE 60Gyrt bR 232 Ao g veyge,
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Table 12.Tuber characteristics as affected by different gamma ray

Tuber Divergence
Treatment
no. length(cm)  width(mm) wt.(g/plant) (0~9)
10 Gy 2.0 23.4 107.1 375 14
20 Gy 3.0 229 95.0 375 1.3
30 Gy 2.7 216 107.8 338 1.2
40 Gy 2.7 420 106.2 394 14
50 Gy 3.0 205 90.4 291 09
60 Gy 1.3 330 64.0 272 0.7

£ 13& WAA Helel 42 £24L ¥ IY RS2 20Gy. 30Gyel

A 77t 2.210kg. 2.230kge2 7@ A ded $49 Ak ey

Table 13. Yield changes as affected by different gamma ray

Fresh wt. (kg/10a) Dry wt. (kg/10a)
Treatment - - : .

yield index yield index
10 Gy 2,030 b 100 508 100
20 Gy 2,210 a 109 597 118
30 Gy 2,230 a 110 558 110
40 Gy 1,630 ¢ 80 375 74
50 Gy 1,210 d 60 266 52
60 Gy 120 e 6 22 4

The same letters in each column are not significantly at the 5% level by

DMRT.

Eo14% $A4 Aziel ©E dyHe wWelE: uehd Aoz 40%
50GyolAl s1¥ e wWolst Falo] dede & & ddow wade &z
7 dxAx dAHE A2 ey,
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Table 14. Morphologicallly variational characteristics as affected
by different gamma ray

Morphological characteristics

stem . Variation

Treatment leaf length (cm) leaf width (cm)  width Ex;;lie;i?mg degree
1st 2nd 3rd Ist 2nd  3rd (mm) (%6)
10 Gy 8.2 87 77 108 68 6.5 1.3 18 37
20 Gy 9.2 94 101 96 92 96 1.8 18 36
30 Gy 8.7 8.6 82 122 82 79 18 16 34
40 Gy 9.2 85 86 120 85 83 1.7 16 42
50 Gy 75 100 92 110 98 89 14 16 44
60 Gy 6.5 6.5 6.4 72 60 6.0 1.0 1 13

155 B4 A 9E H2e YA Wol & el Ao A
% Wol gL 503 60GyolAd EA Uude ¢ + Ao WolEe
.
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oL,
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Table 15.Tuber variational characteristics as affected by different
gamma ray

Characteﬁ;zatmem 100Gy 20Gy 30Gy 40Gy 50Gy 60 Gy
Divergence (%) -47 -51 -55 -47 -66 -5
Ttuber length (%) +4 +6 -4 +6 -9 +46
Tuber width (%) -23 -31 -22 -23 -35 -54
Tuber wt. (%) +10 +10 -1 +16 ~-15 -20

£ 162 23] WA Mo @ ALY AFEHNE el o

287+ 60GyelA 713 wE AFE vodon Myl ol @y o
A AFE HolA dsgten d9a 7} 220Gyl A A w2 A=
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Table 16. Growth characteristics as affected by different gamma ray

Appearance

Appearance

: Flowering  Bulbil set Bulbil yjeld
Treatment (3;?:) ‘(’;,E‘; time(date) (date) (g/ 3mé
10 Gy 5. 26 78 7.9 7. 11 2543
20 7 5. 21 82 7. 9 7. 10 3,165
30 " 5. 28 78 7. 10 7. 11 2,063
40 " 6. 10 62 7. 12 7. 15 1,605
5 " 6. 2 90 7. 9 7. 13 1,686
60 ” 5. 19 23 7. 10 7. 11 943
FE 172 2979 ALEANE el Ao AT5E dAYG o] S Mol

22 vEygen ErAE

xeleo vlal 60GyolA 33.5cmE 71 7 AL

20GyAelel M F9 458.8g22 7}A 3 F A

< 50GyA= A MR FEx Ao Jepyc.

Table 17.Tuber characteristics as affected by different gamma ray

Treatment Tuber Divergence
no. length(cm) width(mm) wt.(g/plant) (0~9)
10 Gy 15 258 105.6 357.1 3
20 " 1.5 26.2 116.9 458.8 5
30 " 11 32.3 94.4 448.1 3
40 1.8 27.1 96.4 4585 3
5 - 1.3 23.3 1084 306.4 1
60 " 1.3 335 70.3 450.6 3
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Table 18.Yield changes as affected by different gamma ray

Treatment fresh wt. (kg/lpa) .Dry wt. (Kg/lf)a)

yield index yield index
10 Gy 2,350¢ 100 595 100
20 Gy 2,620b 11 768 129
30 Gy 2,650b 113 660 111
40 Gy 2,590b 110 627 105
50 Gy 2,900a 123 995 167
60 Gy 850d 36 188 32

The same letters within a column are not significantly different at
the 5% level by DMRT.

E 182 2z waAd Aele @8 £FAHS AP AR & A
glel wla] 50GyAdlA 10a"d %] 2,900kge = 7% ¢+ Ao

dett 908G E M; Aol ATAS 3 4UA FWE AEstnA W)
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Table 19. Growth characteristics as affected by different prop

Appearance Appearance Flowering Bulbil

Cultivar prop time rate time time amount
(date) (%) (date) _ (date)  (g/3m?

I 5 7 95 7.8 7.9 198

A 59 95 7.8 7.10 218

Dan-ma X 5 6 95 7.8 7.8 182

I 5 6 97 7. 8 7.9 145

N 5 7 98 7.9 7. 8 357

I 5 7 95 7.8 7.9 364

A 5 8 97 7. 8 7.9 196

Jang-ma X 5 8 95 7.8 7.9 174

i 57 95 7.8 7.10 141

N 5 8 97 7. 9 7.10 274

AFdAgyd A S AHELd E 199449 o] ¥ &
I A JREy], dAAFA A F Aol

it
Aeggrovt Gz AL et NIFAF, Aote [FAFAA G2
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Table 20. Growth and yield as affected by different prop methods

Tuber . .
Line prop Appcarance Appearance wt.  length width D“’(%rif)“ce (kg}ﬁ%ja)
(date) (%) (g/plant) (cm) {(mm)
Dan-ma [/ 5. 7 95 370 313 50.8 0.7 2,701a
A 5 9 95 379 318 535 08 2,553b
X 5. 6 95 368 301 545 1.0 2,405¢
i 56 97 340 311 54.0 0% 2,701a
n_ 57 98 365 305 507 08  2072d
Jang-ma [ 5.7 95 35 578 356 0 2.886b
A 5 8 97 311 553 385 0 2,597d
X 5 8 95 294 541 36.2 0.1 2,708¢c
n 57 95 333 560 373 0 3,152a
N 5 8 97 299 559 32.7 0 2,042

The same letters within a column are not significantly different at
the 5% level by DMRT.

FE 208 AYYolAA FF¥Zder AYgY AFHAAYH L Fydzz
g X8 xF I A O, N AFE vy AA2 Ao 177
2AF7 BYAF B 12924 EFE Begod Ave 78 A F7}
6%5TELE detil et b mofn AxulE w2 o ol 12%,
ol 7% 9 S8 2 18 AF7 73 AHigsidz #d8dg. Ny A
WE Aale 713 A5y £33 AZTA Sdoa] 713 FA e ¢
o ¥ dFE He R syt

ot %

i

o

[o -

b

Table 21. Analysis of net income as affected by different prop

Fresh wt. Income Cost Net income
Prop method Index
(kg/10a) (won/10a) (Won/10a) (won/10a)
I 2,652 3,235,440 1,229,467 2,005,973 111
A 2,496 3,045,120 1,248,499 1,796,621 100
X 2,509 2,910,440 1,105,967 1,804,473 100
i 2,697 3,371,250 1,517,063 1,854,189 103

E 212 AFAALHEE AANES ¥AHY ARE £FE 018 AF7)
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Table 22. Growth characteristics as affected by conventional and

machine
Appearance Appearance Flowering Bulbil

Cultivar Treatment time rate time time  amount
(date) (%) (date)  (date) (g/3m°)

Dan-ma Convgntional 5 9 9% 7. 8 7. 8 2439
Machine system 5. 12 92 7. 8 7. 8 6953
Jang-ma Convgntional 5 8 - 96 7. 8 7 9 4839
Machine system 5. 10 95 7. 8 7. 8 4747

E 22¢ ARY AKEALS AHZE A2 ], dAxAR Y A=
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Table 23. Tuber characteristics as affected by conventional and
machine

Tuber Tuber Tuber Market Water

Cultivar Treatment Di\(fgrfg?ce length width wt. ability content (le/eli(c)la)
(mm) (mm) (g) (%) (%) &

Dan- Conventional 0.4 264 540 2656 36 78  1,980b

an~ma s fachine system 0.4 303 546 277 45 73 2310a

Jang-ma Conventional 0 472 398 293 60 81  2,460b

angTma pfachine system 0 44 406 302 70 84  2560a

The same letters within a column are not significantly different at the
5% level by DMRT.
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Table 24 .Comparison of labor power for bamboo and net prop methods

Prop method Setting time Material cost Total cost
(hr/10a, two men )  (thousand won/10a) (thousand won/10a)
Bamboo 15 650 o
Net 14 260 U5

ol WYY AFst BaA qUFAFY B AF A

ARy AFEAA HA3te AHEA o v S-S vad A} 2 249
4 }
=5l =HA wgted AAvFedA B Fdele Ay AFRAG 10a%

ol 10a% 1A% A

396.000%°] Az olFdde F/HH22 10a% 22¢¢ =7 o
deksle Ao e},

Table 25. Labor-saving efect by excavator with net prop cultivation

Cultivar Consuming time(hr/10a - five men) Labor-saving effect
Conventional Machine (%)
Dan-ma a3 23 75
Jang-ma 427 53 88
ZIA T EA AHEAE dop, Aot Uy AHE HAa § 25449
Zre] tio}

o] A9 3y 10a%d 934 7ke] 288G F4tr] £ 84 23432
2 15%° RAHPAAE B2 =¥ FHrote Ty 10asd 4274 2ol 714
S8 5342 88%2 MHAENE Mo <oty Aop £7A] HHE
Bk 3¢ ¢ 4 A,
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Table 26. Qualitative changes as affected by different storage
condition in short-shaped yam

. Water Loss  Rot Col d gl
Storage Period Hardness olor and gloss
condition  (month) co(rtl)/toe)nt ‘(“3/2‘)3 {ﬁl/(t)f): (kg/ ¢ 0.5cm) L a b
Pre-storage - 76 - - 2.89 8 1.9 6.3
Room temp. 3 74 14.2 33 408 86 15 59
storage 5 65 26.5 30.0 3.93 86 14 6.1
7 62 40.4 43.3 438 89 16 59
Cellar 3 73 0.7 16.7 348 34 1.7 59
storage 5 79 15 214 4.16 85 15 6.0
7 84 114 306 334 88 19 6.5
Cold storage 3 73 1.6 33 370 80 34 10.2
(1C,RH95%) 5 70 39 57 4.09 38 1.2 53
7 72 12.0 47 4.03 89 16 6.7
Cold storage 3 73 29 0.3 3.70 84 16 5.7
(5C,RH80%) 5 75 6.1 1.7 411 87 1.0 4.8
7 75 88 1.3 3.82 87 7.8 6.4
£ 26% wrtel glodA Azawyd wE Ay FAWSE e
Aoz syl Was Avud ALHge] AYr)Re] AHLSE
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Table 27. Qualitative changes as affected by different storage condition in
long-shaped yam

. Water Loss Rot Col d gl
Storage Period Hardness olor and gloss
condition {month) co(r&e)nt {f}/ff; {2‘/2‘)’ (kg/ ¢ 0.5cm)

L a b
Pre-storage - 78 - - 2.66 85 14 6.5
Room temp. 3 74 13.3 8.7 3.39 34 1.3 7.0
storage 5 69 30.2 24.0 4.22 84 1.2 6.6
7 64 525 40.7 2.85 86 1.3 6.7
Cellar 3 77 0.3 17.7 3.94 84 1.3 6.6
storage 5 77 16 254 3.92 83 14 7.0
7 38 299 319 4.72 83 25 8.0
Cold storage 3 78 1.6 1. 2.90 65 60 147
(1C ,RH95%) 5 78 9.0 30 3.24 78 27 85
7 81 20.1 8.3 3.59 85 19 9.8
Cold storage 3 76 56 03 345 82 28 9.7
(5C,RH80%) 5 75 10.8 1.0 378 81 2.0 79
7 77 15.8 2.3 3.63 89 1.3 7.0
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Table 28. Qualitative changes as affected by different dry metheod in

short-shaped yam

gloss
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Table 29. Qualitative changes as affected by different dry method in
long-shaped yam

Dry i Color and gloss

Dry method cor?d%on f%e) Trz;r;i,ﬁ%}f)nce (k??fpdagiin) L a 2 b
Briquet 48hr 76 95 15.1 94 02 50
Vacuum freeze -20C/24hr 72 93 1.3 92 02 53
Infrared-heated 50C/18hr 76 91 22.2 81 28 108
Heat 60C/24hr 76 87 95 89 12 66
Heat wind 50C/34hr 75 93 10.9 90 05 47

Table 30. Changes of inorganic elements as affected by different dry
method in short-shaped yvam

Dry Inorganic element(%6)
Dry method condition N P K Ca Mg g
Briquet 48hr 1.44 0.48 2.58 0.18 0.19 0.21

Vacuum freeze -20C/24hr  1.68 0.60 3.36 0.15 0.17 0.20
Infrared-heated 50C/18hr 1.83 0.58 3.03 0.18 0.19 0.17
Heat 60°C/24hr 1.47 0.49 348 0.18 0.21 0.13
Heat wind 50°C/34hr 1.21 0.52 254 0.14 0.15 0.10
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Table 31. Changes of inorganic elements as affected by different dry
method in long-shaped vam

Dry Inorganic element(%)
Dry method condition N P K Ca Mg S
Briquet 48hr 1.83 0.53 2.56 0.26 0.23 0.25

Vacuum freeze  -20T/24hr 183 053 2.78 0.26 0.23 0.15
Infrared-heated ~ 50C/18hr 1.88 0.51 252 0.21 0.21 0.12
Heat 60°C/24hr 1.61 053 2.69 0.25 0.21 0.14
Heat wind 50°C/34hr 1.85 0.50 2.52 0.33 0.23 0.12
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Table 32. Total extract content of yam. danggi. and jujube

Itemn Extraction Total extract(mé) Mean
(time/temp.) R, R, Rs (mf)

Yam 8hr/130C 3,320 3,200 3,300 3273 ¢

Danggi 8hr/130°C 5,360 5,290 5,300 5317 b

Jujube 8hr/130C 6,400 6,300 6,350 6,350 a

The same letters in a column means are not significantly different at
5% levelby DMRT.

2 AR dE 9N A% £02 & 23 Fo9 o] Bkoe A
Moz 2 Aolst QAHE £FoAL. 3 4% F £F FAe AF
ol W #tol 3.273my o A7 FARY A YA Fol YAHE A

< 4 &+ dAdd.

Table 33. Brix index and extract content of yam, danggi and jujube

Extracti
Item ,X raction Brix index(9) Extract content(%)
(time/temp.)
Yam 8hr/130C 47 ¢ 3.8 ¢
Danggi 8hr/130C 11.1 b 19.14 b
Jujube 8hr/130°C 142 a 2691 a

The same letters in a column means are not significantly different at
5% level by DMRT.

E 33& 7 A9 BrixwE 2 o B 2AY Az 27 W
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Table 34.Difference of total extract. brix index and ex content by
different extraction

Extraction(time/temp.) Total extract{m{) Brix index(%6) Ex content(%)
8hr/130C 5,433 13.97 26.10
12hr/130C 5,410 15.14 2790
Difference 23™ 1177 1.80°

* . Significant at the 1% probability level

£ 34914 Brix2k ¥ d2FS F 35 £ e AUl &
A& el 1243 FZF°] Brix2 =9 7

= 1.80% W ¥& 4L YA, FAHLZE 1529 {FoAe]
A 25 F2AT % 22 A AARL A¥S AAsq A
A FEAL 4 =2AE BHSHer & Aoz Fridg.
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Table 35. Total extract amount by different mixing ratio

Mixing ratio Extraction Total extract(mé)
. e ] Mean (mf)
{(yam:danggi:jujube) (time/temp.) R, R2 Rjy
35:3:30 12hr/130°C 5200 5250 5210 5220 b
40 1 30 : 30 12hr/130TC 5150 5,100 5180 5143 b
30 : 40 : 30 12hr/130C 5400 5350 5380 5376 a

The same letters in a column means are not significantly different at
5% level by DMRT.

E 354 Atk #A " dlFe] A4 A E EIuiE me 2 £
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Table 36. Brix index and ex content by different mixing ratio

(ya:]r\fiz:::g;?:j?}be) (g;jtzt:;:) Brix index(%) Ex content(93)
35:35:30 12hr/130C 154 b 2749 b
40 1 30 : 30 12hr/130C 120 ¢ 1497 ¢
30 : 40 : 30 12hr/130C 166 a 3067 a

The same letters in a column means are not significantly different at
5% level by DMRT.

o] Az ¥ o o9 EFH| L @€ F FF £, Brixd=E. 9

2% 2% A - FH - dFzE 30 ¢ 40 ¢ 309 ¥R E¥HIAS A
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Table 37. Selection of concentrating machine

Concentrating

Machine Baking degree . Smell and taste
time(hr)
1-concentrator bake 8 sour
2-concentrator nonbake 10 sweety
5-concentrator nonbake 8 sweety
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Table 38. Extract mixing ration of Brix index 60X 2%

Mixing ratio (%)

Item A B C
Extract 10 15 20
Dextrose 80 75 70
Lactose 10 10 10
Total 100 100 100

O

dAHsE 10, 15, 20% 2 AAsty FAAR 2EY 80, 75, T0%
o e T3 10%4 sty EFFs HYPrled ¥ FHLE Ax
 AgAAE £ 399 2.

Table 39. Characteristics and sticky degree as afected by extract and
added material

Mixing ratio(%) Mixing amount(kg) Sticky degree Color of cutt granule

10 - 80 - 10 30 low yellow/white
15-7 - 10 30 medium yellow/brown
20-70 - 10 30 medium black/brown
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Table 40. Making and dry time as affected by different granule size

Granule Mixing amount Making time Cutting Dry time
size (kg) (hr) granule cutting® 0l kage?
{degree) g” small package
1.0mm 30 - 55 Difficult 135 485
1.5mm - 30 4.0 Medium 135 - 500
2.0mm 30 38 Medium 145 56.5
4.0mm 30 35 Medium 155 60.5

a) dry time : 30C £ 27, b) dry time : 25C * 2T

F3 w718 AxARFH Az del: ¥ AELY APAzALE ¥R
A A Folgd 30kgs A% 1.0mmE F5 I3

W A EZAZLLE 5547, Azxdelrt oAf¥n, WAL wgy olndg
FETE AZAZRFH Azdelxs sAdevw AzAel A, zy
1.5mme &7le A2ARE @32 Ax del=x B Eo|d
1.Omm&E7I¢k diEstz 2.0 4. 0mmETE Fch. o AgAgE A
I.5mmarle F+aAgdAzrt dddels 9 AMxALE 8%
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Table 41. Packing degree by small package and granule size

Ex content Small package(g) granule(mm)
(%) 6 10 15 1.0 15 2.0 4.0
10 A C D A A C D
15 A C D A A C D
20 A C D A A C D

A Good, B: Medium, C: Difficult, D: Bad.

Tl A dutH ez A#EE £2xA7E AdEE
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Table 42. Changes in quality of yam at different packaging methods

during storage

Storage Weight

Firmness

PPO activity

Hunter’s value"

Treatment  (months) loss(%) %€/ O12M (Aps 420nm) — - -
Before Treat. - - 298 0.35 69.26 -0.27 558
0.03mmPE 2 0.27 3.03 0.99 36.31 7.20 16.30
" 4 0.59 3.08 1.02 3280 868 17.85
" 6 151 29 1.05 3753 1116 2294
" 8 2.19 2.93 1.05 3382 11.14 19.18
0.05mmPE 2 0.22 3.14 0.67 4780 6.04 16.74
“ 4 0.44 3.22 0.77 4360 565 21.02
" 6 0.18 3.20 071 - 3919 9.04 21.55
" 8 0.84 3.1 0.72 4343 781 21.94
0.1mmPVC 2 0.61 3.16 0.70 4485 651 18.10
" 4 1.30 3.24 0.70 42.15 6.88 21.68
" 6 2.13 331 - 0.86 4283 176 2225
" 8 301 3.07 092 4633 684 21.88
VACUMM 2 0.14 3.30 0.48 5762 262 7.81
” 4 0.32 331 0.52 5724 440 7.56
" 6 0.79 2.86 0.90 4828 585 751
“ 8 2.39 2.26 0.95 4792 746 2.99
0.03mmPP 2 0.2 3.17 0.73 4922 398 14.78
" 4 0.39 321 0.75 4687 391 17.62
# 6 0.71 314 0.86 43.21 761 24.64
" 8 3.67 297 0.90 3678 9.83 21.54
0.05mmPP 2 0.09 311 0.59 5079 483 19.17
" 4 0.24 325 0.66 4890 393 1543
" 6 0.34 3.20 0.80 4578 1.27 22.27
" 8 0.51 3.19 0.87 4860 685 2642
Control 2 762 3.06 0.94 2919 899 1497
" 4 15.63 3.09 1.09 2073 824 8.58
" 6 24.76 3.03 1.25 2428 407 6.94
" 8 41.04 2.78 1.32 2751 7.77 11.29
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HE Ea, 71d. Aba9 37HA] 8 F o= shuvt wiAsHE ZHE A
& 4 Qe A} dAE.

5. ute] PPORA A ZHAA 44

7b. Zehe] Z A e 8

Table 43. Browning changes of Jang-ma as affected by materials

Time(hr)

Treatment 15 24 39 48
Control 38 41 43 46
NaCl 0.5M 11 20 28 34
NaCl 1.0M 6 10 20 28
NaCl 2.0M 5 8 18 24
Warm water 60T 29 34 43 45
Warm water 70C 31 36 37 46
Warm water 80T 9 12 30 45
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A2l AMdadde g2 27 Aeke FAY AHIALA S dHAHAT =
¢ A&HL HlgAd S et et

. owbebe] R w5

Table 44. Browning changes of Jang-ma as affected by materials

Treatment Timeho 15 24 39 48
Control 13 19 28 35
NaCl 0.5M 3 13 20 26
NaCl 1.0M 2 9 17 20
NaCl 2.0M 3 15 23 34
Warm water 60T 14 18 27 36
Warm water 70C 3 10 19 27
Warm water 80C 17 20 25 30
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t&ol 0.5M. 2M wolddd. ol AA2A NaClsxEE IMol#ZE +«
AAA Mol &5ty A FAFE ¢ + dAdo.
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