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Varietal Development, Improvement of
Cultural Practice, and Marketing of New
Vegetable Legume Crops, Pod-edible
Pea and Kidney Bean
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SUMMARY

Varietal Development, improvement of Cultural Practice, and

Title Marketing of New Vegetable Legume Crops, Pod-edible Pea
and Kidney Bean
Leader’'s Kyungpopk National Kyungpook National
Institute University Chief University
Joint Private Co. Cheongsongjidoo res her Hwang, Young Hyun
Total Research
Total 131,250 TKW 2000, 8, 12 ~ 2003, 8, 11
Research Period
Government {105,000 T KW Total i1
Account
- No. of
(131,250 TKW) | FiVate loqorey TRW Inner staff 7
company research staff
The others Outer staff 5

O Research objectives, contents, and ranges

Research

Research objectives Research contents and ranges
year

« Development of various * Intreduction of 50 pod-edible kidney
types of pod-edible kidney | bean varieties from Japan & European
bean varieties countries including of 11 pre-existing
varieties

- Characterization of major agronomic
characteristics

- Seed multiplication

- Crosses among the varieties based on

1st year the varietal evaluation

- Generation advancement of

segregating population

« Development of high » Evaluation of pod-edible peas
quality & high yielding introduced from USDA-ARS
pod-edible pea varieties - No. of varieties : 100

-~ Evaluation were made based on
pod-related characteristics
- Seed multiplication

_14-



Research

year

Research objectives

Research contents and ranges

1st year

» Improvement of cultural
practice for high quality
pod-edible kidney bean

« Improvement of cultural
practice for high quality
pod—edible peas

» Technical development of
processing and marketing
for high quality pod-edible
pea and kidney bean

» Cultural practices for high quality

- Evaluation of optimum harvesting
time and pod yield depending on
planting dates

— Cultivation calendar : 12 times/year

- Investigation of pod-germination

- Establishment of production system
for high quality pods @ quality
evaluation of harvested pods from
each planting dates

« Cultural practices for high quality

— Test of autumn planting

- Determination of optimum planting
date

» Technology development of frozen
pods

- Optimum temp. for preservation of
raw green pods

- Quality evaluation from different
preservation methods for harvested
raw green pods

- Optimum salt concentration and
blenching methods

Z2nd vear

* Development of various
types of pod-edible kidney
bean varieties

« Development of high
quality & high yielding
pod-edible pea varieties

= Generation advancement of hvbrids
crossed in the lst year

- 15crosses : F4,F5(SSDM)

- Seed increase for the plants selected
in Fs

= 2nd test for the varieties selected in
the 1st year evaluation test

- No. of varieties : 20

- Evaluation of major agronomic
characteristics

» USDA-ARS introduced pod-edible
peas

~ No. of varieties : 20

- Agronomic characteristics

- Seed multiplication

- Weed control

_15_.




Research

Research objectives

Development of research contents

year and ranges
« Improvement of cultural « Production technology for high quality
practice for high quality standardized goods
pod-edible kidney bean - Production system for high quality
: goods
- Optimum planting density and
fertilizers
- Weed control
- Reduction of pod-germination
- Safe seed multiplication
9nd year * Improvement of cultural » Establishment of production technoclogy
practice for high quality for high quality peas
pod-edible peas - Cultivation with no prope by
blending
- Seed production technology
= Technical development of |« Development of processing technology
processing and marketing for frozen pods
for high quality pod- - Standardization of high quality frozen
edible pea and kidney pods
bean - Production of experimental goods
- Quality evaluation of exp. goods
during storage
= Development of various » Field tests for the lines multiplied
types of pod-edible at fields in the 2nd vear
kidney bean varieties = On-farmer’s trial for the selected
pod-edible kidney bean lines
- No. of varieties : 5
- Yield test
— Evaluation of major agronomic
3rd year characteristics

* Development of high
quality & high yielding
pod-edible pea varieties

» On—farmer’s test for the pod-edible
lines introduced from USDA-ARS

- No. of varieties : 5

- Yield test

- Evaluation of major agronomic
characteristics

_16_




Research

Research objectives Research contents and ranges
year
= Improvement of cultural | = High quality cultural practices
practice for high quality| - On-farmer’s trial for cultural
pod-edible kidney bean practices developed in the 1st and
2nd year experiments
- Overall evaluation of seed
multiplication
« Improvement of cultural| - High quality cultural practices
practice for high quality| - On-farmer’s trial for cultural
. . . 4
3rd year pod-edible peas practices developed in the 1lst an

2nd year experiments
- Test of production system for
high quality

* Technical development | » Technical development for

of processing and processing of frozen pods
marketing for high -~ Production of experimental goods
quality pod-edible pea - Qverall evaluation of exp. goods

and kidney bean

= Economic analyvsis » Economic analysis

O Major Research Results

1. Varietal development of pod-edible kidney bean and pea

- 1st year
« Development of pod edible-pod kidney bean
o Selection of elite varieties from introduced pod-edible kidney bean germplasm
(1st round)

- Collecting genetic stocks and phenotype evaluations at fields : 33 genetic
stocks of pod edible kidney bean(18 from USA, 10 from Republic of
Taiwan, 5 from Japan)

o Breeding elite lines by genetic crosses among the genetic stocks.

- F; production : Established 546 Fi seeds from 50 combinations using 25

different pod-edible kidney bean genetic stocks
o F; generation advance

._17-



- Collect seeds from 457 F; plants of 40 different cross combinations
o F2 generation advance .
- Developed 16,786 F» plants in the field and selected 2,801 individual plants
from 30 different combinations

Development of edible-pod pea
© 108 pea lines or varieties, introduced from foreign and improved in Korea,
were screened for pod-edible pea on the basis of plant type, flowering date,
pod number and quality such as pod length and width

2nd year
= Development of edible-pod kidney bean
o Selection of elite varieties from introduced pod-edible kidney bean germplasm
- Collecting genetic stocks and agronomic traits evaluation at fields: 40
genetic stocks of pod-edible kidney bean(18 from Italy, 26 from Republic
of Taiwan, 2 from Japan, 2 from local area)
- Selection of pod-edible kidney bean elite lines : 20 stocks from the 2nd
year
- Final selection of pod edible kidney bean elite line by phenotype and pod
productivity evaluation : 6 elite genetic stocks
© Breeding elite lines by artificial crosses among the genetic stocks.
- F3 generation advance : Advanced generation of 30 combinations(2,801
plants) of F2 individuals by SSD (Single seed descendent) method.
~ F4 generation advance : Advanced generation of 30 combinations
(2,801plants) of F3 individuals by SSD (Single seed descendent) method
and collected seeds from each plants
~ Fs5 generation advance and selection: Advanced generation of 30 combina-
tions(2,801 plants) of F4 individuals by planted ear to raw and selected
157 elite lines from 14 cross combinations.

» Development of edible-pod pea

o 20 elite germplams selected in the first year were examined for a
yearly variation

© In the panel test of pod-edible pea, hardness, gummness, sweetness and
bitterness of fresh pod were tested.

_..18_



3rd year
Development of edible-pod kidney bean
o Selection of elite varieties from introduced pod-edible kidney bean germplasm
- Results of local adaptability test : Local adaptability tests(6 variety) was
conducted in 2003 at farmer’s green house of Gangdong-Dong, Gangseo-Gu,
Pusan. Among the tested varieties, KLGB50073(US introduced, yellow pod)
and KBB 001(Japan introduced, green pod) more pod production 11% and
13%, respectively. And also, introduced Japan varieties "Hazimidori” and
“Tsuzinasitop” were 3% and 5% which compared to pod production of
"Gangnangkong # 1", respectively.
o Breeding elite lines by artificial crosses among the genetic stocks.
—- Agronomic traits and pod productivity evaluation
- We conducted evaluations of agronomic traits and pod production using 20
elite lines selected from 2,801 Fs lines which selected in the 2nd year.
Including YK1-4B-17, 20 breeding lines were selected as excelience
of pod related traits and pod production
- Major agronomic traits of 20 selected breeding lines(sowing date: 11 Jan.
in 2003)
Days to flowering : 49-57(Flowering date : Mar. 1st~Mar. 9th)
- Plant height : 25~39cm - No. of main stem node : 55~83
No. of branch per plant : 1.5~35
- No. of fresh pod per plant : 109-189 - Pod length : 88~122cm
Yield of fresh pod per plant : 44-70¢g
11 lines were selected the same or over-yielded as Gangnangkong #1
- The results of major agronomic traits and pod production of 13 selected
breeding lines in the field. 3
- Day to flowering : 41~45 days - Flower color : purple(3), white (10)
Plant height : 35~37cm - No. of node on main stem : 535~65
- Pod colortharvesting stage) : green(8), vellow(5)
Seed color(ripening stage) : purple(2), white(11)
Pod length : 9.4~123cm - Pod width : 55~7.3cm
- No. of pod per plant :10.8~14.4 ea
No of branches per plant : 3.5~5.0 ea
Seeds per pod ! 4.4~64ea
100 seed dry weight : 25.5~41.6g
Pod production(5round harvest): 766~ 1,22kg/10a
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- Elite lines 10% more productive than "Gangnamkong #17(824kg/10a)

YK3-4B-144, YK4-4B-82, YK5-4B-127, YK12-4B-267 etc.

- Selection of elite lines in advanced generation : We are under the
conduct ing field performance of 157 lines(Sowing date @ 22 April)

* Trouble points
Although seed production of pod-edible kidney bean was high in spring
cultivation season, seed harvesting was in trouble by precocious germination
in pod and seed deterioration due to the matching with rainy season. This
seasoning factor might be the problem of deteriorating seed germination
and seedling vigor also.

= Development of edible-pod pea

o On-farming test of edible-pod pea : 6 elite germplasms were tested. The
fresh pod yield of Nongwoodaehyup # 1 was 23% higher than check
variety.

o Farmer’s choice was G12111 germplasm because it has purple pod color
and distinguished from other peas.

2. Improvement of cultural practice and marketing of pod-edible kidney
bean and pea

- 1st year

» Development of production technology for high quality pod-edible kidney
bean

© Making of year-round cultivation calendar based on pod-yield
The highest pod yields were obtained from the planting date of March 20
for determinate type but April 4 for indeterminate type, respectively.

o Investigation of pod-germination
Pods at green bean stage did not germinate regardless of duration of
watering and temperatures treated but those at yellow bean stage and
watered at 25C showed 10.0 - 1669 of pod-germination, which were the
highest pod-germination rate. On the country, pods at maturity began fo



pod-germination from 12 hrs of watering over 25C but the rates were
comparatively lower than those at yellow bean stage.
o Establishment of production system for high quality pods

By measuring the visible characteristics such as pod-length, pod-width,
pod-weight, and pod weight, etc.,, and analysis of moisture, protein, and
vitamin C, the optimum date for green pod harvesting was estimated to be
15~20 days after flowering. Yield of green pods was the highest at 30
days after flowering and about 90% of all pods could be harvested at 42
days after flowering. The highest pod yield was obtained from the planting
date of March 20 in determinate plant types and April 4 in indeterminate

Oones.

Establishment of production technology for high quality pod-edible peas

© Test of autumn planting
Pod-edible peas planted at four plantings from Oct. 15 with 10 days
interval germinated successfully but all died to frozen during the winter.
Those planted on March 3 showed the best results. Thus, pod-edible peas
must be planted during the early spring season in Daegu area.

¢ Determination of optimum harvesting time
The accumulated pod-yields harvested were 29 at lldays after flowering,
89.5% from 16 to 36days after flowering, and 97.9% at 40 days after
flowering. The length and width of pods showed rapid growth "up to 10
days after flowering, slow growth thereafter, and decreased 15 days after
flowering. The pod weight showed continuous increase with the days
after flowering. The content of vitamin C gradually decreased after
flowering and that of sugar increased to 10 days after flowering but
decreased thereafter. Considering above all, the optimum harvesting time
for pod-edible peas could be at around 10 days after flowering.



- Development of freezing technology

¢ Optimum temperature and method for green pods
Green pods of pod-edible pea stored in polyethylene pack showed less
decrease in weight compared with those in net during the storage. Those
stored at room temperature showed color change and fungal growth from
6days after storage. They were completely rot at around 18days after
storage.
The pod-edible kidney bean showed the least decrease in pod weight
stored at 4T both in polyethylene pack and net. When they were stored
at room temperature or at 10C, mycelium appeared on the surface of
pods from 10days after storage and 10C and began to rot after 12 days
of storage.

o Appropriate salt concentration and blenching methods for frozen pods
In penal test, pod-edible peas blenched for four minutes showed the
highest score regardless of water and steam blenching. At the same time,
those blenched in water showed the higher score than those in steam.
In pod-edible kidney bean, the highest score was obtained from 5 min. of
blenching and water blenching but steam blenching for pod-color. Ten
percent of salt concentration was estimated as the best out of tested salt

concentration.

2nd year

Improvement of cultivation technology for high quality pod-edible kidney

bean

o Appropriate planting density
Pod length and weight were 11.9cm and 3.2g in the planting density of 60
X 10cm, which were higher than any other treatments tested. The yield of
pods was also the highest, 13.74ton/ha, in the planting density.

o Optimum level of fertilizer

No significant difference was recognized between standard fertilization and



1/2 fertilization in pod yield. Thus 1/2 level of standard for soybean could
be enocugh for pod-edible kidney bean.

© Weed control
Herbicides commonly used for upland weeds, alachlor, metolachlor,
clomazone, were tested on pod-edible kidney bean. The three herbicides
tested with standard dosage showed the best results. No significant
difference in weed control and pod yields were recognized. Thus, the three
herbicides could be used for the crop.

o Protection of pod-germination
Chlorpropham which is known as anti-pod-germination was sprayed on the
pods layed at the temperature and watering duration which were the most
vulnerable to disease development. But no significant protective effect was
observed compared with the check. Thus, it is advisable to produce seeds
of pod-edible kidney bean in rain—protective green house than the use of
chemical application.

o Safe technology for seed producticn
Seven plantings from May 1 with 15 days intervals revealed that the no.
of pods per plant, 100 seed weight, and pod vield showed decreasing
trends, especially from the planting after June 15. But the rate of damaged
seeds decreased in later plantings. The highest seed yield, 284t/ha, was
obtained from the planting of May 15.

Improvement of cultivation technology for high quality pod-edible peas

o No prope cultivation by blending
Blending rate of 1:1 between normal type and aofst type showed the
highest pod vields with the least lodging.

o Seed multiplication (planting date, protective agents)
The higher seed yields were obtained from the planting date of March 10
and March 31 than other plantings. At the same time, weed control was

the most successful with the soil treatment after planting.



Processing technology for high quality and marketing

© Standardization of high quality for frozen pods
Panel test indicated that both pod-edible kidney bean and peas, water
blenched for five minutes and salt concentraton of 109, showed the
highest scores. Therefore, all experimental goods made at "Cheongsong
Jidoo® prepared in this method.

o Experimental goods
All experimental goods made were stored at -20C storage for further
experiments.

3rd year

Improvement of cultivation technology for high quality pod-edible kidney

© On-farmer’s trial
Pod-edible kidney beans were planted several times in the green houses
from Oct. 25 and transplanted from Nov. 15, 2002. Pod harvesting started
from Jan. 30 and lasted to the mid-June, 2003. Farmer planted kidney
bean is Mr. Ji Dae-Hyun living at 92-4, Kangdong-dong, Kangseo-ku,

Busan.

Improvement of cultivation technology for high quality pod-edible peas

© On-farmer’s trial
Pod-edible peas were planted on March 24 in the fields of Mr. Choi
Tae-Bong living at Seongsan, Koryong-gun. Peas were harvested 10
times from May 25 to June 22.

Processing technology for high quality

o Overall quality evaluation of experimental goods
Quality evaluation for the stored experimental goods of pod-edible kidney
beans and peas indicated that the brightness measured by color meter



decreased with the duration of storage but measurements for green and
yellow increased on the contrary. The contents of vitamin C and sugar
began to decrease from six months after storage but no sudden great

changes.

Economic analvsis

On-farmer’s trial for pod-edible kidney bean done by Mr. Ji Dae-Hyun
indicated that about W25,000,000 total income and W10,000,000 pure income
was possible from the export to Japan ( 2,238kg) and domestic selling{Seoul
Keumkangsanghoi(785kg), E-mart(300kg), Seowonryutong(100kg)}.

For pod-edible peas done by Mr. Choi Tae-Bong indicated about W1,960,000
income from 280kg of pod yields which were exceptionally low yields.
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Characteristics Stage Expression
spherical
OVOiddn Al
. cylindric

Seed: shape 00 rhomboid
triangular
irregular

Seed: color of cotyledon 00 gg{,glel%rév

Seed: color of hilum 00 ggétlf

Stem: length 240 cm

Stem: number of nodes up to and w
including first fertile node 230-240

light green
Foliage: color 40-240 green
dark green
. _ absent
Leaf: leaflets 20-240 present
Stipule: type of development 30-240 ;ugﬁ;%rgped
. < s PR _ absent
Stipule: ’rabbit-eared’ stipules 30-240 present
Stipule: length : 216-226 cm
Stipule: width 216-226 mm
very small
small
Leaflet: size 216-226 medium
large
very large
Leaflet: length 216-226 cm
Leaflet: width 216-226 mm .
absent (0Q)
very weak (1)
Leaflet : degree of dentation 30-240 ggglkur(r? )(5)
strong (7)
very strong (9)
pod: length 240 cm
Pod: maximum width 240 mm
Pod: number of ovules 230-240 -
i absent
Seed: wrinkling of cotyledon 320 present
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Key General Description

0 tion

00 Dry seed

10 Seedling growth

16 Young seedling with first scale leaf developed

18 Young seedling with second scale leaf developed

20 First pair of stipules at the third node fully opened

22 Stipules at the fourth node fully opened

25 Stipules at the fifth node fully opened

28 Stipules at the sixth node fully opened

30 V. iv 0

31 Stipules at the seventh node fully opened

34 Stipules at the eighth node fully opened

40 Stipules at the tenth node fully opened

X Stipules at the nth node fully opened

200 Reproductive stage

200 Initiation of first flower

206 Development of first flower bud enclosed in stipules
208 Development and sometimes elongation of peduncle

210 Emergence of first flower bud from stipules

212 Emergence of standards from the calyx

214 Opening of the standards and emergence of the wings
216 Slight opening of the wings to show the keel

218 Standards usually fully opened

220 Standards beginning to crumple at the margins

222 Standards and wings showing signs of withering

224 Emergence of the first flat pod

226 Elongation of the flat pod with clearly visible ovules
230 Swelling of the ovules and slight of the pod wall

235 Green seed rounded becoming slightly firm' pods almost fully

swollen or developed
240 Green seed firm, becoming starchy; pods fully swollen or
developed

245 Green seed becoming pale; pods beginning to lose color
250 Stem and lower foliage becoming yellowish

255 Seed drying and becoming yellowish green; pod becoming

wrinkled




(continued)

Key General Description

260 Lower foliage becoming dry at margins

265 Seed vellowish green: pods wrinkled, pale green

270 Lower foliage becoming dry and papery

275 Seed yvellowish—-white and rubbery; pods wrinkled and
yellowish—-green

280 Stem drying-out, becoming yellowish-green

285 Lowest pods yellowish~-brown, dry and papery :

290 Stem becoming stiff and brittle and appearing yellowish-white

300 Lower and middle nodes with dry papery foliage; lower pods dry

. and papery

305 All nodes with dry papery foliage; lower and middle nodes dry and
papery

310 All nodes with dry papery foliage and pods; seeds drying but not
hard

320 Hard dry seed

2) A FF % AT FoE54

o E9dd €8 4F FAAY 10155 R ASH FHsE FFY
AT 5 7FF 2 AT sty A4S AT

FALF FAALY 54 39 2 26 2AY nie 2o aFEHL
2 IAAT T 292 10747 Ao, 29 377 FAL Aol BAF, T
o 60AIF, A °] 20A TN, Rl FURYG UAs Aoz 83ATE
HERiTh FUAEE dFEo] i =¥ QA4S x40 32AF, =
Aol 507A1F, TxA0] 26 FF R AToIUTh H#HE AV7t &gl Aol 74
FolRen, F olde] AW AEAD BHgo] EV ARGE JehiE Hol
66715 AU, G wH(flecking)e] e Aol IAF olden, Wiyl
Ae AT 4 =& dgsiA £xs9n.

dtEAd ez 7= 49 269U oldol Jstste AT 14 F5cIen, o
F-£o] 54 & - oo AT sS4 gFEe] WAz, 34U A%l
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oA 44A1F°] EX3A). vitaE 17~217) Atold 5274180 X3t 53
HaE 1078 v dke] 65AIF oA, 257 ool 24lF AU IBHT=
3~77 Atolel diF-E EXFAL, FFL 4~8cm Akolo] 9%6AF, 10cm °1
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123557 3. )2 HAo] ol FFHL7E Wol A AU
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Leaflet
Degree of dentation(0-9)
Total 0 1 3 5 7 9
107 24 29 34 14 2 4

Leaflet size Foliage color
Small Middle Large Total Light green Green Dark green Total

25 62 20 107 32 50 26 108
Rabbit-eared
Stipule size bbit-ear Stipule flecking(0-9)
stipule
Small Middle Large Total Present Absent 0 1 3 5 7 9 Total
7 58 43 108 66 42 1 11 30 31 27 8 107

Flowering date

~ April 25 April 26~30 May 1~10 May 11~20 May 21~30 Total
1 8 43 52 4 108
Maturity date
~May 31 June 1~10 June 11~15 June 16~20 June 21~30 Total
2 27 42 26 11 108

Stem length(cm)
~50.0 50.1~80.0 80.1~1100 110.1~1400 140.1~170.0 Total
17 29 44 16 2 108




Flower color No. of node per plant

White Purple Pink Total ~130 131~17.0 171~210 21.1~250 Total

75 32 1 108 11 33 52 12 108

No. of pods per plant

~50 51~100 101-~150 151~200 201-~250 25.1~400 Ttoal

12 53 28 10 3 2 108

No. of seed per pod

~3.0 31~50 51~7.0 7.1~10.0 Total

8 48 50 2 108

Pod length{cm)

~4.0 4.1~6.0 6.1~8.0 81~10.0 101~12.0 Total

2 42 54 8 2 108

Pod width(mm)

~8.0 81~115 116~13.0 13.1~150 151-~18.0 181~28.0 Total

3 38 29 16 14 8 108
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sk olo] AMEF EEE LFH EHE 319 ¥EE HAAIL, N¥FS
N-P:0s-K20E 3-3-3.4kg/10a9] H| &2 E3T BRI EE XEG 7g4, 132
NZol $F8H2 A= SRENE FEG 300g8E& FA FA EFSto] AHESA
o AEZAE B 29 AIE sz AFPS FALFE FALLRA
AFH7) =2 & FeEE Fso AR 3-49 BFe= 63
g8 Pk APFE AL JE3A

F 11 948 33T =9 $3FEF 5854 £ 9A5F o02FA24, 2P

#4448 89 F 94

22 s 2 Axn T3 gz

il =
N ] 3F q ¥4 9w ¥4 ¥F ¥F A FF
£ ATd @D AT gy TV g o 2= 0D 4 @ T
1 4318 1012 &/ =% 32 67 23 % 143 104 71 & 48 B 543 1K
2 KLGS0037 1010 #H gx 31 60 27 & 145 118 61 F 70 #H 530 9B
3 KLGH063 1012 # = 31 52 28 ¥ 143 98 52 % 50 9% 408 77
.4 KLGE0B64 1014 #H 9% 32 67 32 = 161 105 51 A 50 ¥ 550 101
5 KIGSO0B5 1012 # g% 36 73 25 X 147 106 52 % 565 % 451 83
6 KLGS0066 1016 #H &% 35 60 28 3 97 110 60 % 63 % 404 74
7 KLGEO067 1014 9 &= 30 87 33 = 110 105 64 A 60 = 317 69
8 KLGS0088 1011 ¥ gx 38 67 21 % 125 103 58 % 60 ® 367 73
9 KLGEE9 1012 9 = 32 63 23 = 163 120 54 F 55 9 505 93
10 KIGS0070 1010 9 % 32 58 22 X 165 100 52 & 65 ¥ 583 10
11 KLGeOO72 1016 ¥ g 28 55 22 # 100 100 58 F 58 ®W D05 093
12 KILGSOO73 1011 ¥ €% 29 58 27 ¥ 173 103 51 F 45 ¥ 66 12
13 KLGBOO74 1015 ® €% 34 82 32 & 137 110 63 F 45 ¥ 494 91
14 KIGSOO75 1015 ¥ 2% 30 70 27 & 108 110 59 F 60 9 386 71
15 KIGHO 1010 #gx 26 55 20 X 125 121 123 & 50 ¥ 478 8
16 4= 1011 W ¥ 27 62 21 X 112 101 63 F 52 # 472 &
17 W=l 1012 ¥ 3 34 75 28 = 166 111 63 F 53 ¥ 590 1
18 KBBOOI 1013 % ¥ 35 62 31 = 167 115 52 % 57 ¥ 628 1l
19 ~2nJA® 1010 & ® 32 67 24 ¥ 152 102 75 A 53 BH# 560 1
20 4ol 1014 # = 31 55 23 = 115 95 67 % 63 W 40 81
C.V.(9) 101
L.S.D.(5%) 926

AdF EYFRARLNA BASOE AYP $FEF AL A% uF
2 gpeld 98 EFSe 240 @4 SH2AE 4Asd, 2 F 434



£ 20FEFE ALsta, olEd uld A8 ¥ HALoRAY HEAH FAFF
& ZAE AFAE ¥ 1139 2 AEvlE 956 Y 309 ¥ 41999 109 10¥
e QD 3492 ZA3F139 2AUAF 2FFT AYela & FFTELS 94
oo, AAL 27-38cm, FAEFE 52-877, EASLE 21-337/1AH. AL
oz AP P EAL 2y PN KLG0T2% 4FF ¢ #4oja g A&
Hholgien, APA7 22T FL 3-49 Fo = 63 AYPYF A AAE
HFESFE 97-173/M9 e, AL 95-120cm, BEL 51-123mm, 4P F
o #AYE EFEE F EE AoE AR FE3.

H&7le] FYSE 4570097, 2RAe AETFI5S 2AYAF 2EET
BEMoly TE AEL BT HAojglen 53 A F£3F AFFL A
2 P7Fg APSFEFL KLGB00730] 666ge2 744 Bekx, KLG50067& 37.7g
o2 71 HUdow, AFF13(543g)R T S AL KBB 015 6% F <)t

3) Al &2 (F3~F5)

7 F3AMd A5

F34 = SSDM (Single Seed Descent Method)& &83te] AEFAL sge
W, A5 5 A8 AAE 398 RFsA=, FeAdeA HAdg 3023 280170
AolA AANEE 184 $33to] 2001d 89309 X A4 60X15cme] A2 AR 1
el AEF 38H-E Aty FolF 189 d7ia AASS AuEATt. £FA
H] 2 F2 Ao el o] HEFOF 10a9 N : 3Kg, P:0s © 3Kg, K20 1 34Kg &
A 7lul2 A gsigoen, HEriLol 15T olstE Welrles 108 F& ojFd= v
328 AR B3

F3A4|thell A &= F2Al ol Mard 3023 280170 A4 MAdz 184 &8 A
2F 2001d 8¥ 30Yd Ao FE 60cm FAY 15cmel AF WAE ¢34 39
H Fulala EobF 189 &z AAso Awistg e, Hdr]20] 15Colst&E
Wl rts 108 ¢ olFol e ndes28 dA3te B3, 2001d 129 A~
oo 30xF 2801/ AdA AAER 18R FEIIAHE 12).

W) FaA ) AE-SA

F4x s F3AUOA 3% 3023 28018 2002d 19 49 2464
40X15cm A2 BFsd e, ¥9 3849 AFTsio] FAosta SobF 124 drixn
AAste] AuistR L, AuFE EFAu e} 22 FESZ AT

FAA ol = F3AM o)A 302% 2,801 7AAlol A AAE 1348 =33 #AES 2002
d 19 49 2494 FF 40cm FUAY 15cmBE FESJ =, @9 3HY AF -
At Eob¥F 18w drln AAste] Awstglen, 20029 48 F~F <ol
30x% 2801 AMAE NAER +F - I3 AHE 12).

_51_



oh) F5AId A% A

F5A s Fadldlol A $38% 3023% 2,801 /AAE 20023 59 6Y XFolA QA
42 2m FF 1348 dAAsiden, o v AAAE 60X15cm 15 1EHoz st
T3 Aulge F2, F3A e 23AuAe] A48 AR FYF FF22 FITHE
5). -
F54 o FAM Aol A 8% 302% 28013 AAdz @33td 200243 59
6Y EZNAN AHYER 2m FF T2 AFE AMFHALH, BFo] FuI
57t oo ol gAE ZTu Hu F4ol M FZol £ volHA
E dao 728 A& ERE 14294 15745 ¢ ALedoH(FE 12).

¥ 12 §A§ 7¢F F3-F4 Az 2 FoA|g AS4E

F3 F4 F5
. uk
YK S Eg  BE 43 %E 5% mE oo S
No. g AN de AAS AFE T EEAE
BEL)
YK1 KLG 50073/KLG 50074 225 75 225 75 75 7 AZAYES
YK3 KLG 50064/KLG 50073 894 298 894 298 298 21(2) R ) A

YK4 KLG 50074/KLG 50063 561 187 561 187 187 7(2) oy, F4U3%
YK5 KLG 50073/KLG 50072 798 266 798 266 266 302 #H¥E, 2E, 9¥

YK8 KLG 50070/KLG 50077 348 116 348 116 116 6 ”

YK9 KLG 50064/KLG 50062 75 25 75 25 25 - BEEF
YK10 KLG 50074/ =3(¥]) 390 130 390 130 130 12 Cl:
YK11 KLG 50037/KLG 50070 390 130 390 130 130 7 "

YK12 KLG 50065/KLG 50063 942 314 942 314 314 142y ¥, 938, W4
YK13 KLG 50037/74'4&1% 291 97 291 97 97 13(2) ZHa F&d.493#
YK14 KLG 50074/ =% 222 74 222 14 74 6(1) ”

YK15 KLG 50063/KLG 50076 276 92 276 92 92 13 W, og
YK16 KLG 50063/7'3%F1% 195 65 19 65 65 10 a9 99
YK17 KLG 50075/KLG 50076 108 36 108 36 36 - AEHEHED)
YK19 KLG 50072/KLG 50077 36 12 36 12 12 - n

YK20 KLG 50073/KLG 50077 99 33 99 33 33 - "

YK21 KLG 50063/KLG 50071 336 112 336 112 112

YK23 KLG 50037/83-RR-09 63 21 63 21 21 - F8E JFEHS
YK24 A3F15/=UE) 504 168 504 168 168 - T3, A8ETD
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F3 F4 F5

’ A Ay g

YK R B}E 48 BE 4% 9F - P

No. coTE R T AT Ass =HAs
¢ AAT da AAF AFF (AL

YK26 3$F13/KLG 50069 57

57 19 19 - A5, BYEDG

19
YK32 KLG 50062/ 743%1% 8 29 8 29 29 - "
YK35 KLG 50065/KLG 50069 69 23 69 23 23 - g3 upojy o}
YK36 KLG 50067/KLG 50063 57 19 57 19 19 - u}o] & A of
YK40 KLG 50069/KLG 50070 246 82 246 82 82 - A2 ©¥
YK41 KLG 50069/KLG 50072 309 103 309 103 103 - "
YK44 227 vl x 28]/ & o] 99 33 99 33 33 - =y
YK45 Ap27) ) % 2/ 7] Ml & 153 51 153 51 51 - BEEY 99
YK46 e/ A7 v 312 104 312 104 104 - "
YK47 KLG 50064/KLG 50072 198 66 198 66 66 7 39 oy
YK48 KLG 50065/KLG 50072 63 21 63 21 21 - ALEF

A 30 2% 8,403 2801 8403 2801 2801 157(11)

v 2EFEE O dA8 S5 SA4ER 2 A
1) FA FF 2 A% FaE

adxzte] XdE No. 6192 5 20%5F ¥ ATEd d v 2 $HIEES
HEZ Ao ¥ 1374 Zoh A3F9 H9E 415-120.1(cmE O-g3goen, o
& 7480103, FAAFE 129-214702 FF Aolrt i, HA 1637 A
o @ EAAA AR §5E 53-17170 E9i9D, BF 107 Yo, g3
HFy e 35-7.199 H4=2, 3F 699 EFL 68-205(mm) BAA L, 3
TL 12607t TP5FB7) = 59 74-59 3092 5379 Fojrt ohgstddn).

ZY¥e AuEr FFEEY AFAF UEFT 20Fd v EF F53
Atk gHIESE AT AFTES HAudss 11-203 Ae]fe, No. 8979=
2 ul ALl Al 204, No 6192 11- et}

g

2) da® §% AT FoEA4

Ed9 4u HrrEF FolA No. 8979, Zelka P Chancelot FF& 4wt &
5% AE2A FFIF 5 vH9FHo] 4339 F4A HUT. Honeys}
Morning Star F%& £E58717F 242 59 7974 992 wmen, Jg FIEA
= F33o 34 HAG Gi2111 2 F9dE 155 49 "7 J5E vda
wgou FIHL T FFAHC] ol fFHA HUG



£ 13 WAL A5 A5 =4

Ne. Variety lirtz’h No. of Flowering No. of pod I\Ze;’f
(cm) node date per plant bod
1 Sachulwandu 51.6 129 April 25 85 6.2
2 Sparkle 535 132 April 26 81 6.0
3 No. 6192 415 149 April 30 16.2 51
4 G12111 97.9 191 May 6 125 52
5 No. 9705 785 151 May 5 12.1 6.1
6 Salzmunder Green Speise 97.1 18.2 May 8 7.8 6.0
7 Strubes Early Viktoria 89.0 171 May 2 121 48
8 G1774 81.5 14.1 May 9 79 59
9 No. 8979 915 181 May 13 8.1 5.1
10 Zelka 40.0 131 May 7 14.1 45
11 Chancelot 715 179 May 13 12.1 46
12 Largo 43.0 138 May 3 53 35
13 Col. No. 23171 1219 213 May 1 15.1 41
14 Morning Star 1071 189  Aprl 25 115 6.1
15 Amplissino Viktor 975 179 May 8 125 4.1
16 Ukrainskaya 60.7 16.1 May 6 17.1 5.1
17 Clamart & Gousses 501 127  April 22 6.8 44
18 Honey 471 157 May 9 79 6.3
19 Zernogradskij 45.1 i5.1 April26 7.3 59
20 Rajnai Torpe 1291 214 May 13 125 7.1

NongwoeoDaehyvup 1




(continued)

Pod . Panel test(1-5)°
Harvesting 100 seed
No. Length Width

date of pod Wtd@) (hewiness Sweetness Bittemess’ Hardness Total
(em) (mm)

1 71 135 May 11 179 1 1 1 1 4
2 175 132 May 13 191 1 1 1 1 4
3 49 9.7 May 16 10.8 1 3 4 3 11
4 170 153 May 20 235 4 3 5 5 17
5 51 6.8 May 17 6.8 5 3 5 3 16
6 61 129 May 24 16.9 5 3 5 5 18
7 65 159 May 15 218 5 3 3 5 16
8 70 116 May 25 14.9 5 3 1 5 14
9 81 7.1 May 27 12.1 5 5 5 5 20
16 6.1 135 May 21 230 5 5 3 5 18
11 94 191 May 29 16.7 5 5 4 5 19
12 77 177 May 19 10.1 5 3 3 3 14
13 4.1 89 May 13 23.1 3 3 5 5 16
14 71 95 May 9 219 3 5 3 5 16
15 79 14.1 May 23 259 3 3 3 3 12
16 5.1 10.1 May 19 151 3 5 5 3 16
17 73 11.8 May 7 17.9 5 3 3 5 16
18 78 101 May 25 19.1 5 3 5 3- 16
19 71 11.1 May 10 151 5 5 3 3 16
20 99 205 May 30 215 3 5 3 5 16
J (Panel test) : Low = 1, Medium-low = 2, Medium = 3, Medium-high = 4, high = 5

J (Bitterness) : 1 = Very strong, 2. Strong, 3. Weak, 4 = Very weak, 5 = Absent

3. 3dx AlY
7h gad AuB e gAE 3T AERA
D AAg 33T AeEL s/HAE5ANY

TSN EAAE =9HAE AT FARd FAA B o Aud



20EFC distd AL oz A S FFAAL FAASY HAdd 5EFE A
Z 159 4 FAskAa, 20039 19 119 Su843¢ 95 1690 S5dF 1
4 279 F7HEAA AT ZEF 90-1, 371E AP vda-$2o sy
o AYAEE 120cm HFo2 vyl 2 sFEddl 40cm FoE FE E #AFE
2FEg B4 H$ 80cm £ FEE e vdEAE 3Fe 2 F59 40cm
FEoz 284 FUAL Bemel 15 18(10aF 66002)2.2 o33t AuEY
< AAxe EYH Jlel FUIEEES 2 A gA3 FEAY HYIE 10D
1,000kg A1 8391, FEAZ7NF H5FAE setA FFE& AHE3A ol sta
Exdoz Az v & A4XdY frixges AvMsidct. AgTeE ¢AN
3R oz WAL PKZAE B 29 FAZF 95t AL IR, HAFFS
zZt AE7F 1070A0] didte] AL FHH o 3-49 BHH o2 63 APt A}
A=

AAE A3F SFEEFE AP st ALY 1B3FFAN $FE 20FF S
Addled PAgozMqe o8 71X EAAR £SFAH4LE ZAEAAE 1) 4E8 65F
of g FrteMe SRR S S AT Ao ® 149 Z)h 200349 1€ 11Y
o] HAd #F3td SE5F 149 279 u|ddg 2o oj2stdg A@T A, A=
39 104 ~13Yola, AL 31-37cm, FAEAFE 62-7.271 EAFE 27-36749]
itk FAgos 83 Po ML KLGS50073% FAojdm, thE AEL ¥
R, 60X25cm 15 182 AP L wHe] FHes 41-5400, ¥4 11.2-13.2cm,
63 Bx S8g 10/MA9] FFL 235-27%g AT, o1RAE 10a8 FFez B
A% A5 HE 1,543-1,803kgeI Atk £ AR HEH 5EF FASFE A
F13 9 ¥ W3t BA KLG50070 ©]Yol= 2% 3-13% F4HA3L, 2% KBB 001
< A3F1zRYg 13%7t F5H P %] Wokm, KLG50073e #dF o224
Z3E138 9 11% 54U

F3EE AR A A5 BAAQY &= #AAE HAFE W AFF 604
Zold A F8o] 715, A AuxstidAe 129 Fo~3<FE od3 34
Y7AA FhFol & AN 8o 75 EE 1089 FT&A #FE Fe= Aol
B3, 129 F -3¢ FE 3-4Y Ao 78S A& dRo AL AT
7Bl & A7 1¥9~3¥8E FEE 5 ES MAQustm gk 2dgdn St
2L A2 4497A A vled 71HL FAstrt 7120 EolA = 5¥ERHE 7
Aol "ojxl=d A9 Aujojzriez B o kg9 3,000~—35008 BE7F 1AL &
B7|Holn 45U £ WASFZEL AP wg} Folrt F F YA A
HAA 102 2500~3,000kg BE FFo] 75stn, FFEF wa HAFo] 4
871+ SRyt A 713-& X8 F9d kgd HA E3U1EE disl 5000€
22 ¥ 10a% 2592 1,200—-1,500049 L 7158 RALoR Rt X3 F 3H¥
E Aujste] ANAZE T Z8dd o] Ao ASolgEEe A vl MdEE T
st Ald AW ZEe J1AEF o SFEN SN FaAdol AAHHAR g
2 AvFo] Ho8 RE G4 IO SAHAEF A5 ABE AUgsd 2 A
ol AEF KA 9 TEL "ad Aoz Py}



¥ 14 =% BAE 23T AEEIF s7HEF NE 27 (2003 &4 v, #4D)
= k LR

_ EZ2 9 Ay v T M a
42 e (H;.t’é}) (753 (,ﬁ;ﬂ 7!1721;{) o 4 (;3};;) i:)} (ﬁ;) (;/12) ) %
1 #4¢%s 310 A 3B 68 34 % 41 131 246 164 100
2 KLG50070 313 4 3 72 27 ¥ 4 12 235 15483 %
3 KLGSO73 310 9 31 62 35 % 50 125 273 183 11
4 2AvNE 310 A B 70 29 % 43 130 258 1705 106
5 KBBOOI 313 4 3 66 36 % 54 132 279 185 13
6 #WEy 312 A 3R 67 31 % 49 121 254 1673 103
C.V.(%) 9.1
L.S.D.(5%) 27198

D) FYAT FLEY L SRR

20029 F5AUE Tl dlsted MEW YKIS 4ZE I57A%F & 938 A
23 QHEF 5 0FF L AT 20034 19 1Yol KBl HFse] 19 27Y
ol A730cm, %] cm o HsY FEo EEY 284 ATYE 4XEH o4
Auistel 1% Aol FUY 3FE skl mAHGEL of W FE AT F
e WEH 2AE 319 NS AU, ANFE N-POsKO0F 3-3-349) g2
ERY BYHRE EED g A4, 297 AF0l TYDAZ 4EIL Us Lud
g FETY 300g 4 &4 @4 TS g

A EAE E 29 ZAAZA il A, FAAS, FAL B 2AHYD,
¥ vd 99 WFE FAS £FA 18 Y2 2AsPed, AYFE A
2 AYA7N(FA0) BDTHA ARFE 15~2092)HE 3-49 VA= 63) S5

AL W] AAFE U FE FFoln, FAFFL AN 2AE FEF
#% FFL G ANFE U YT sk

R EFOS ST FIFIEEHE FBAYFNN 19265 =gFAA A
ool RIY FFOEA AAFANN FAEOR AT Y= AEHY FFo)
W, EAUAE S GRY “olas] wATNA AL - Bes: GAE BIFoEA
G55 56URRE AWl s 25Fo2 FARNFLL Br SN o]
g Be FFolth FIFLIE T UIEFT 25FF 18AFS 2003d 19 119 &
49 &R4d HFAG 179 HLT F A7 Fem %] Neme] FALY EE=
o 284 ANzl edelA AMF A, AslE 39 19~349 02N Asae
Y5E 9~57U0RT, B4 HHIEEY AT, 2AUAF 25FF YKIO,
YK13 22l A 2 1A%l Adelgm, 1 gJole BF7 HolRlen], Bge 2
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5~37cm, FAA%4E 55~82/, EAFE 15~35M| At

ZFdol 47 FYA AL A7 AL FA = 545 vegdded
18AE% 4T M0 77 9A|Foldrt Aoz F8F Yo dole 89~
122cm@ 3, APSE AL L S8 39 2089%¢ 49 7497HA 349 FH 2
2 FEWE 63 $£8F% JFFE AAEYE T Rz 10918970189 %, ¥
Arde FEY YJPSFFE AAD FA-Zoz ARTE AoezA gnFFd
ZHdE15 o] W3 YK3-4B-144, YK4-4B-82¢F YK4-4B-185 ¥ YK5-4B-127
S 57 B %L 13~-B% FFHE 3 ASel Ak

2) A AT A4E 3A
MRUEE FoAt XA Agsied '033% 19 &4 FEJqA Ausld A4 5
A FFAHE HEY 18AIF F £33 11AE S ulEFS3% 4 2003d 49 22
Q gt mFEste 11943 24094 S ES §F 59 3¢ XA olAdg. =4
e AaAE FF 60cm FUHAHIBem 1F 282 . dIY 3wiEe=
WA stgen, AlEFe dEFo210aF N : 3Kg, P:Os : 3Kg, K20 © 34Kg& 71
vl 2 Al &3P, WEEAE ®19 xAZ|Ed g AR oA, §ASZEE ¥
e FHA7RE 3-4Y F o2 63 =3 AL T3 10aF FFo= B4
S o

#ZEF1E F 13 FF 2 ATL 2039 48 2296 B FFste 11U
SEHS 59 39 TH 60X15cm 15 2B o2 olaAuid AI(FE 15), 7137
= 62 AFoz N2 YU5FE 41~459019 3, AsrE 79 T olUH. #
A2 hu]EE 3 YKI3-4B-12 A9 AMe|gn, & ATEL 25 ol
o, AL 19~26cm, FAAFE= 55~677, BXF= 35~5070A 0
dRgem £33 Fo 5A4L R F4L =] 8 FMo| 5AFOIANT, I
e 94~123cm, AAF FFE 108~144901, F9 EFdd Foe e
= A QA2 & FA Y aFd &8st Aol 64AF, FIHAFl Fo
= Aol TAIE I3

Mzl EHAL dulEFYH AFdolm ANFAET EF7E WMolYxw, FF
HFE 44~647, AFHE 1008F & 255~416golunr. APH 7ol 2Fo] 34
d BHoz 63 AP A FFE 1008 FHoE NG JAFFEL
766~1,022kg 0. 2 A,  ZAdEF13(824kg/10a)8 T  10%°lY  FF ne
YK3-4B-144% 4741 ol ew, ol ASL &= %a o FHA= dA=
Sl AUl T o FRFAHL HEY F X<EHSAHELE AN ¢F
AL ANEFToR STE2IA IFHHE 16).



X 15 AL AGE FHALAT Fo54 £ FAFF (2003 A4, LD

Ag7 . AT TR sas Q’fg%;ii% WAFF .

N A F B e s
(€4.9) m) gy VW WA Loy (o @D
1 AEF1E(m) 35 A 3B 71 20 = 140 105 56 100
2 2XUAE(E) 35 A 31 77 18 = 150 103 57 105
3 YK1-4B-17 36 ¥ 30 82 18 ® 169 99 59 105
4 v =27 35 #® 28 70 25 & 141 100 48 86
5 T4 35 ¥ 26 63 20 & 137 114 56 100
6 YK3-4B-144 35 = 37 72 22 ¥ 176 89 60 118
7 7 268 34 ¥ 35 73 22 3% 130 108 56 100
8 YK4-4B-82 39 ¥ 28 55 35 ¥ 158 116 63 113
9 " -185 37 w30 80 20 I 152 111 64 114
10 YK5-4B-127 34 ¥ 32 75 23 & 189 106 70 125
11 YK10-4B-18 31 Z+ 34 80 27 &% 124 100 46 82
12 7 48 35 =W 32 70 20 ¥ 109 105 47 84
13 YK12-4B-126 32 W 25 70 15 & 141 104 58 104
14 " =267 34 W 35 78 23 > 120 116 55 98
15 7 -280 35 ® 36 67 15 *® 130 122 48 86
16 YK13-4B-7 35 A 39 77 22 = 110 119 44 79
17 ”-12 33 ¥ 3 73 28 = 122 119 56 100
18 " 42 3.2 W 31 80 25 = 127 117 56 104
19 YK14-4B-59 37 = 29 83 20 & 158 115 60 107
20 YK16-4B-12 37 ¥ 25 80 23 = 169 95 54 96
C.V.(%) 10.1
L.S.D.(5%6) 9.26
E 16 A48 AdFE AUAE Fa54 2 qAlsH (2003 sHAIE7, 4%
o= T 8 oas TR OF HA g 4 =7] ,=\
No. ﬁ%ﬁ: 3 AT aa 37 Ams B2 3 e X E%i i
AR @y @ P (em) AR =x w ge 5 KW
FEE1s -
1 (el 62 713 A 26 57 43 = 108 109 F AF 64 368 824 100
2 2AYAE 62 714 A 24 60 40 = 100 115 = A 60 416 85 105
3 YK3-4B-144 63 715 ¥ 19 56 39 #& 123 114 A4 9 56 315 964 117
4 YK3-4B-268 64 713 ¥ 21 59 39 *» 103 113 A4 #® 50 346 700 8
5 YK4-4B-82 63 715 M 24 67 48 3 114 126 s W 60 255 923 112
6 YK4-4B-18 64 720 % 22 58 45 = 94 126 F H 48 291 808 98
7 YK5-4B-127 63 715 9% 23 58 45 ¥ 101 144 A4 ¥ 44 314 1022 124
8 YK5-4B-246 66 724 W 19 55 35 g 105 133 2 W 51 354 799 97
9 YKIZ-4B-126 64 713 9 22 57 45 = 104 10.8 = 1 56 318 766 93
10 YKI2-4B-267 64 718 ¥ 23 60 38 = 118 120 = B 54 289 906 110
11 YKI3-4B-12 62 713 #A 26 59 48 = 111 134 % ® 44 327 85 105
12 YKI3-4B-42 65 723 ¥ 25 67 50 = 111 118 & gL 46 256 733 95
13 YKI4-4B-50 64 704 ™ 22 60 41 % 111 112 A @ 54 266 987 109
CV.(%) 11.1
L.S.D.(5%) 161.1



.y
)

E£4d 54 A48 &F SA4HEA 2 A
% =q €8 45 F/EAFAE

2dxt A HAYdE FF % AS A srAATAgeRA Ao AdANFE
Frol A Auislge o FAE g5 A% 2 FFHE JEY 294= £ 17H
2o AFL 9%em-245cme] WHRen, FH4EFLE 1994 2070 Aol F7t
AZAY FAAZTESY A4S 1939 2899 BF L dfd vsto A F
71atdE=d olAL AAAL B FIEFEZ 60X10(cm)NA 15 2BA 60X
25(cm), 13 18 o2 AuE 32 =AAw HF7E 249 ¢ 2 39 AedA
NAARA 19 FTos o]F3te] A{r|e] dFH Aol o Aoz Hrid
1=

FZYESFE 113-250/0 B1de, 3PS5 =2 193 2 2934 83t 2
A F71eAch ol AL AKo] FUME A ol &5 FIE €Y A F
27 o]d RRIUZ AANA FA Fo| AL AE I nrIdE g S4E
A3 7l WEY Aoz BT

2L ¥$dU¥E 137 EFEFFQU AdeasrR 23% 5% 138lkeg/10a=
74 E9koni, No. 89797} 855kg/10a2 26% TS Aoh.

45 AuisstdaAE GI12111% H9UE 13§ MA5ste Aex ZAHEUEH,
GI2111& ME3e= AL F4o| Aoz FuodA Au=Ee 57 XA A
# FEs7] F3 AL JeENE SEANoY MAv AFd FL& ALE U
A §98 A%ez HrEgy FYT T9dd 135 go do] ¥ Fo] Hol
FFAol Fol T 254 ®HII] " HAEIFIC.

E7MAEANE FAE EF L ASEL Adx BAFH JAHAAE A
FFEAE AAGNRDA Fo.

R

>

®17. A8 959 A8H £

Variety linteg‘; No. of No. of Flower- Pod No. of ‘ziziht/ Yield Yield
(cm) node branch ing date color pod/plant ood () (t/ha) index
Sachul 96 19 21 April 4 green 129 2.1 1130 100
G12111 185 27 29 Apnl 9 purple 134 24 1274 113
No. 899 163 24 27  April 9 green 120 18 856 76
Moming Star 210 2 32 Aprl 5 green 131 22 1141 101
Nongwoodaehyupl 245 29 46 April 10 green 113 31 1387 123
Jeokhwamyunhyup 110 25 28 Aprl 11 green 250 1.3 1287 114
CV(%) 0.103
LSD.5%) 2200
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. Seeding date
Variety March 20 April 4 April 19 May 4 May 19 June 3 June 18
______________________ t/hﬂ‘ e e e e e e ————
Gangnangkongl 13.1% 100~ 117 9.8> 7.8 75° 3.5°
KLG50019 17.7% 13.1° 12.9° 7.6° 497 297 0.2°
KLG50026 21.9° 23.7° 10.4% 12.6° 6.6 3.0" 0.3°
KLGB50027 146" 21.8° 50% 20.7%° 11.4% g.27¢ 1.9°
LSD5%between varieties 59 20 4.3 81 43 3.8 0.8

Means followed by the same letter within a row are not significantly different at 5% level by
DMRT
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Variety Pod color  Pod shape pﬁ:;‘;gm P"‘:cz)dth we‘ghig‘)’e’ pod
Gangnangkongl Light Green Round 130° o8 35°
KLG50019 Dark Green Round 11.8° 08" 35°
KIL.G50026 Dark Green Round 15.7° 1.0° 6.1°
KLGB0027 Light Green Oval 138* 1.0° 59"

Means followed by the same letter within a column are not significantly different at
5% level by DMRT
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Duration of Days to green Duration of Time of No. of total

Variety Seeding date ﬂowerig pod_stage harvesting harvesting pods per plant
March 20 88 88 54 14 67
April 4 76 73 65 18 55
April 19 58 70 54 17 58
May 4 64 61 47 14 41
KLGS0019 May 19 65 66 30 9 15
June 3 56 53 26 7 16
June 18 56 57 1 2 i
Mean 66 66.7 39 11 36
March 20 70 95 5b 17 43
April 4 66 83 62 13 59
April 19 57 76 47 17 42
. May 4 52 72 39 15 36
KLGS0026 May 19 46 70 30 9 14
June 3 44 64 26 9 7
June 18 36 75 7 3 1
Mean 54 76.3 38 12 29
LSD5%between means of variety 45 5.3 86 2.6 129
LSD5%between means of seeding 4.8 53 ag 25 123

dates within a variety
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. Seeding date
Variety March 20 April 4 Aprl 19 May 4 May 19 June 3 June 18
______________________ t/lla_.__.____._._______._.____._.__
KLG50019 1777 131> 129 76° 49° 29 02
KIL.G50026 21.9% 23.7° 104 126° 6.6™ 3.0% 0.3°

LSD5%between varieties 59 2.0 43 8.1 43 38 038
Means followed by the same letter within a row are not significantly different at 5% level by

DMRT
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Temp. 12hr 24hr 36hr 48hr
(T GS YS MpP GS YS wMP GS YS MP GS YS MP
_______________________________ Y R .
15 0 0 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 68 0 0 12.1
25 0 10 160 0 45 0 0 125 103 0 66 0
30 0 0 16.0 0 333 125 0 307 269 0 217 107
35 0 0 3.1 0 111 142 0 0 6.9 0 0 0

GS, YS, MP stands for green-pod stage, yellowed-pod stage, and maturity period,
respectively.
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Seeding  Emergence Flower Pod Duration of  Green pod
harvesting yield
date date date Length Width Thickness Weight (days) (t/ha)
March 3 March 30 May 7 6.0 12 023 0.96 33 2.79
March 10 March 31 May 7 5.8 12 0.19 0.86 33 2.40
March 17 April 2 May 7 b7 1.2 022 0.89 33 197
March 24 April 8 May 7 5.5 1.2 0.19 0.76 29 2.06
LSD5%between seeding date 0.3 ns 0.03 0.19 ns ns
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Boiling Panel test

Method Time Color Savor Sweetness Fishiness Mildness Hardness Chewiness Cohesiveness Total
1min. 36 24 23 39 23 4.4 4.1 26 26

2min. 35 25 23 35 2.6 25 28 29 2.7

Water 3min. 33 28 31 25 27 22 25 30 33
4min. 29 24 33 20 22 20 23 26 34

Smin. 29 29 24 19 2.2 22 2.1 23 30

Mean 32 26 2.5 27 2.4 2.6 28 26 3.0

1min. 33 16 2.1 3.7 1.8 46 45 25 17

Zmin. 32 24 24 31 25 37 36 24 25

3min. 33 23 26 28 29 35 34 2.5 29

Steam i 29 27 26 22 27 27 29 26 32
Smin. 27 28 27 21 2.6 23 2.3 2.6 29

Mean 31 23 25 28 2.4 34 34 25 26

Imin. 35 20 1.2 38 2.0 45 43 25 21

2min. 33 25 2.3 3.3 25 31 3.2 26 26

Mean 3min. 33 26 2.8 26 2. 2.8 30 27 31
4min. 28 26 24 21 2.4 24 26 26 33

Smin. 28 27 25 20 2.4 2.2 25 2.4 29
LSDGee)2AwEzr sz 0.3 0.3 0.3 0.3 0.3 0.2 03 03 0.3
LSDG%s)ZAAIzIr vl 04 05 05 0.4 05 04 0.4 0.5 0.4

=W WS 22T BIT 159 APPSR ZAAD] BFE panel test
Ae e AZe ZNEAY BEANYG 7557 =24 Yoy g $2
Me 2gzEgugs B2e £17 24 YB@n 240 55 4e 2] 7]
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Boiling : Panel test

Method Time Color Mildness Sweetness Fishiness Chewiness Total

1min, 36 2.6 28 2.6 2.8 3.0

3min. 3.0 2.6 25 29 37 33

Water Smin. 34 2.8 25 33 32 32

Mean 3.3 2.7 26 29 3.2 3.2

1min. 39 2.5 20 24 27 2.8

3min. 40 22 22 29 30 29

Steam Smin. 33 26 26 31 31 29

Mean 3.7 24 23 2.8 2.9 2.5

1min. 38 2.6 24 25 28 2.9

Mean 3min. 35 24 2.4 29 34 3.1

Smin. 34 2.7 2.6 3.2 3.2 3.1

LSDG%)EAY 7t v 05 0.6 07 0.6 06 06

LSD(5%)ZE2FAIZEZE vl 0.7 08 0.8 0.7 0.7 0.7

FAPE 1R FALE AEEQQ KLGH0072¢ x4 i 3t S2pA1 e wE panel
test 472 BY¥ EFAS Aol FrFARY L J/EEE BYa, FAANLE 5
1 A% 3ol & Aug & A8 KLY

28 FARET No] mE FAYHe AL AFF HvHARKLG0072)

Boiling Panel test

Method Time Color Mildness Sweetness Fishiness Chewiness Total

Imin. 28 29 23 20 31 2.9

3min. 29 3.2 30 29 33 34

Water Smin. 28 33 30 29 35 32

Mean 28 3.1 28 26 33 3.2

1min. 28 22 2.4 24 28 25

3min. 25 27 3.0 27 33 32

Steam Smin. 27 35 3.1 2.8 38 34

Mean 2.7 28 2.8 2.6 33 3.0

Imin. 28 26 2.4 22 30 27

Mean 3min. 28 3.0 3.0 2.8 33 33

Smin. 27 3.4 31 29 37 3.3

LSD(5%)&E At zk vl m 0.6 0.7 0.6 0.6 05 0.6

LSD(5%)= A A Zk3F ]2 0.3 0.8 07 08 07 0.8
Aol Al ZAFF 159 349 KLG072E FAARE sto 73 7z xv)

2l
=49 58T EFA F AFEEE 10, 20, 30%E A3t panel testE AAIEHIA
o BE ZAIEEY delA 10%9 sxeA 43 Aol M =& FAE RAF
A
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E 29 9% w=d o & AudA
. o Panel test
Variety 7 Color Mildness Sweetness Fishiness Chewiness Total
10 24 32 27 27 33 32
Gangnangkongl 20 28 2.7 2.1 33 26 28
30 2.8 22 2.0 31 27 26
Mean 2.7 2.7 23 30 29 29
10 2.2 35 33 33 33 32
20 25 28 27 27 25 23
KLG50072 30 24 26 2.4 28 24 28
Mean 24 30 2.8 29 27 2.3
10 23 34 30 30 33 32
Mean 20 2.7 28 24 30 26 26
30 26 24 22 30 26 2.9
LSD5% EE3F v 05 06 0.6 08 06 05
LSD5% %% = ¥w 0.7 0.8 07 0.8 0.7 07
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HAg 732 AT BE F9 F4F F2 FHH 5L dotHd
¥ 275 g AA), A, BAF, FRAAFE ATl Aolrt ARAA &%k
7 WAE BN 8FF FAE 60x10cm A7t 11.9cme} 32ge=A o
g ATy nusd sgen FIFEFdds 60xX10cm M2 7t 13.74E/haz
A e Fx2 Jehuch oo Az BY FIFIFE FUHAIC A8

He ge ANUsdA F4¢ WA sn F0ge FiA b Aol & Ao
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planting Plant Pod Pod
Days to Harvesting No. of No. of
density height Length Width Thick Weight  vield
first flower duration branches nodes
{cm) (em) (ecm) (cm) {(cm) {(g) ({(Ton/ha)
June20
6010 47 20.1 53 8.4 119 067 055 3.2 13.74
~Julyl8
40%15 47 June20 ) 4 5.7 86 110 066 060 28 1304
-Julyl8
9
3020 47 June20 o4 6.1 91 110 068 080 28 1219
~Julyl8
LSD(E%) 8.4 1.1 14 0.5 004 0.06 0.5 0.26
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v], 2ulr], 1/2viul2 AJH|FE Xestd FdFe FawvdAy F4d% Jq@E =
A& B2a ¥ 8% Zv. 33, X5, ¥F, 54, F0ME A Zel 2
apel7t yehdAl ggtoy FAASe gae 2wu oA $A7 e AT
off ¥ BA velgn FRFFde 1208 FE XEW T FoHY Fol
7b o] BAE EF AulAl FANFY 120082 ARl TR Fels
A7 e Aoz RGHUH.
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Fretilizer Days to Harvesting No. of No. of
height Length Width Thick Weight  yield
level § first flower duration branches nodes
(cm) (cm) (cm) (ecm) (g)  (Ton/ha)
Doubile Juned
50 25.7 50 81 116 0.76 0.7 41 851
amount ~July16
Juned .
Standard 50 26.2 5.5 82 118 079 068 39 9.45
~Juiyl6
Half Juned
50 23.1 5.0 72 109 071 069 35 11.01
amount -Julyl6
LSD{(5%) 53 2.1 0.7 06 012 0.10 14 232

3) FEAVENS

W A zAZ AR5 alachlor, metolachlor, clomazone®l Al FHE A3
Zo ALHRE AL FL 7IFoE FFIAuS, 2uEE, 1/2¥M5E2 X
3t FdH B4 oY 54 a9n 7EEHE A ZFE A} 2
HEssE fAQ o7t YT 12852 EFE T W& F¥o] ¥t
t} AzA FHTE &ol7t YeluA gt gty I v TEE Ax
AE AYse ol AFF Rog nr}
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Days ' Plant Pod Pod
Harvestin No. of No. of
Herbicide Conc. to first height Length Width Thick Weight  yield
g duration branches nodes
flower (cm) (cm) (cm) (em) (g) (Ton/ha)
Double jumela D7 850 81 116 076 070 41 851
alachlor gy 50 o0 27 50 82 117 075 060 42 861
half %4 41 74 112 074065 39 624
Double Jmel4 22 55 82 118 079 068 39 845
mefolachlor gean - %0 Ly e0 263 50 83 115 07 000 40 854
half %0 46 74 1L1 071068 39 712
Double Jumel4 251 B0 82 112 075 089 40 871
clomazone giay S0 o 254 50 83 112 078 072 40 812
half 20 48 79 115 040070 37 __ 801
1L.SD(5%) 52 20 08 05 011 010 13 23

4) ol WA MY

AL ZFE AFAA 7P BANAL Qe FERotE JAE] A A
3l & 44wz ol A A (chlorpropham)S A &lsle] dolrl WAool 7H3 %
e 2w AFAZIA 25 30CHA 24, BhrES AAsFA oY FAHA T} A=
o 29 FA/ e Rez velgr)h gy JAE FEE AFAAME
7ty AEE 58 SdoldAst AF €3 Ao ASdET

# 33 FAAYA 7] BE FdotE

Treat
time Temp. 24hr 36hr
(Days to} (T)
¥S MP YS MP
flower}
_______________________________ 9/6 o e e e e ot e A T e A e e . e e . s o i T s e
s 25 48 0 115 1x7
30 350 150 335 204
5 25 55 0 125 109
30 400 175 30.4 255
25 25 45 0 9.8 110
30 300 185 32.0 238
5 25 48 0 110 105
30 325 19.0 315 240
45 25 59 1.0 128 93
30 25.0 145 34.0 250
control 25 50 0 120 105
30 30.0 150 31.0 250

YS and MP stands for yellowed-pod stage and maturity period, respectively.
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5) &¢A FAAF Jl=AdL
A4 AdTe 549 1¢€%E 159 BFe= 73 HAFse FHAFI 100€
5, J98E& & ZAE v ol B 9 2o AT FF, 1085 S 7IE
AFZe FF7N7 FAAFE gaste AFE BYed 53] 68 15U FEE
F4E 4428 RA JsPe dFo] RAAFF HAdE FFE 2Ah
TG FA5FL 54199 $FF A F7) 284t/haz FHF wA UERRT

E 34 HF7e wE AL BT FHATF

Planting Days to Np(z).dgf No. of seeds 18::}22? ﬁﬁfyi )Srf;(cii
date flower per plant per pod (@) seed(%6) (t/ha)
May 1 48 378 71 247 213 284
May 16 35 36.0 74 24.0 21.0 270
May 31 28 220 6.9 23.0 20.8 207
June 15 30 20.4 7.0 20.1 20.4 145
June 30 35 14.8 7.0 185 7.8 97
July 15 32 15.2 6.8 175 8.4 85
July 30 35 10.0 6.4 12.4 65 45
LSD(5%) 3 10.1 ns 26 13.5 177

Y. 2Ed g44 45 e
1) Blending-2 % FAF Ay]

normal® Q! KLG400115} o] 72 gla dE&Eo] e afst¥ U KLG40138%
FTAASE AMEEe] 393U AEASn THHFEF 30x10cme AHEE
2 1F18 02 ZAsAch €48 4% AulA Tl o3t F3o] ity
afst@ 3 EFE 39 TES WA aA o] A¥L FP3An Fo EHoly
TFEEF e A2t Holrt A9 gldov 1: 12 3¢ A9 5%l
7 gtk weEls &3l olde] x¥ol Azt AL FF FFo S
HdE Aoz AlgREY
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Al 87T =} = k = ZA TRTE

(cm) (cm) (cm) (cm) (kg/10a)
normal 59 19 5/21-6/22 58 1.2 0.16 0.82 243
afst 59 1d  5/21-6/22 58 1.3 0.25 0.92 192
1:1&3 5% 19 5/21-6/22 6.1 1.2 0.22 1.02 270
2:1&9% 5¥¢ 19 5°21-6/22 59 1.2 0.21 0.93 245
LSD(5%6) 0.3 0.06 0.04 0.18 85.9

2) AFZ=NE
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179 69 8¢ 29 3®2 0.2 15.4 9.0 47 55 119
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LSD(5%) 4.7 0.4 2.2 2.2 21 1.8 24
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38 549109 6¥€23Y 25.6 0 13.1 2.8 2.6 Q.7 31

LSD(5%) 4.1 0.4 1.1 19 1.2 15 62
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Aot AL &+ A

£ 38 AL BEFTY AFTIE YRA

S84 249 4049 eM¥ sE 1071E 12744
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A&7 423 6,500 2,749,500

AAHT 38 6,500 244,000
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A 1,880 12,626,000 7,700,000 4,926,000
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Appendix

Table 1. Characteristics of pod—-edible pea germplasms.

No. PI No. Plant name Origin FEmergence date
1 116843 Mattar Pakistan March 22
2 116944 Moshong Afghanistan March 22
3 117264 No. 215 Turkey March 22
4 117998 Ervilha Torta Flor Roxa Brazil March 22
5 120630 No. 3257 Turkey March 21
6 123247 Batani India March 23
7 123557 No. 2482 India March 22
8 125839 Mizhik Afghanistan March 22
9 140297 No. 6192 Iran March 22
10 141966 G 6728 China March 21
11 142441 Alberja Verde Peru March 22
12 142776 G 1705 - March 22
13 143483 No. 7351 -~ March 22
14 143486 No. 7790 - March 22
15 155109 G 12111 US.A. March 22
16 163127 Matar India March 22
17 164148 Matar India March 22
18 164304 Patani India March 22
19 164614 Patani India March 22
20 164971 No. 17 Turkey March 22
21 166159 No. 9705 Nepal March 22
22 167253 Tarla Cayir Brzelyasi Turkey March 23
23 169604 Seker Turkey March 23
24 169606 No. 2367 Turkey March 22
25 172340 Rondo Netherlands March 22
26 173529 Koshi India March 22
27 174320 Sultani Turkey March 22
28 174926 Matar India March 22
29 177055 No. 5899 Turkey March 22




(continued)

No. PI No. Plant name Origin Emergence date
30 179970 Matar India March 22
31 180329 Watana India March 22
32 180470 Nyerts India March 22
33 180700 Salzmunder Green Speise Germany March 22
34 130703 Strubes Early Viktoria Germany March 22
35 181799 No. 9901 Lebanon March 22
36 184130 No. 309 Yugoslavia March 22
37 184784 G 1774 Guinea March 22
38 185183 G 5265 Peru March 22
39 193578 No. 8508 Ethiopia March 22
40 193589 No. 8735 Ethiopia March 22
41 193591 No. 8761 Ethiopia March 22
42 193847 No. 8979 Ethiopia March 22
43 193849 No. 9046 Ethiopia March 22
44 195018 No. 9290 Ethiopia March 22
45 196009 No. 9618 Ethiopia March 22
46 196019 No. 9714 Ethiopia March 22
47 196027 No. 9762 Ethiopia March 22
48 196033 No. 9846 Ethiopia March 22
49 197452 No. 10209 Ethiopia March 22
50 197990 Vinco Netherlands March 22
51 197901 Zelka Netherlands March 22
52 198074 Gorsdagsart I Sweden March 22
53 203065 G 6821 Finland March 22
54 204306 Dunn Australia March 22
55 206782 Sutton’s Earliest Blue US.A. March 22
56 206787 Lord Leicester U.S.A. March 22
57 206793 Webb’s Stourbridge Marrow US.A. March 22
58 206300 The Lincoln U.S.A. March 22
59 206809 Chancelot US.A. March 22
60 206813 Censor U.S.A. March 22




(continued)

No. PI No. Plant name . Origin Emergence date
61 210564 Large-seeded Marcross U.S.A. March 22
62 210608 Cody U.S.A. March 22
63 210619 Early Green Seeded Marrow US.A. March 22
64 - 210644 Hundredfold U.S.A. March 22
65 244055 No. 8 Yemen March 22
66 244131 Dr. Neuers Kroneniperle Netherlands March 22
67 244176 Largo Netherlands March 21
68 244198 Orion Netherlands March 21
69 248181 Col. No. 23171 Rwanda March 21
70 261666 Morgenster(Morning Star) Netherlands March 20
71 261669 Apolic Netherlands March 22
72 263014 Sliter of Krombek Netherlands March 22
73 263027 Mangetout Corne De Beleir France March 22
74 271038 Granart Nepal March 22
75 272193 Nigro-Violaceum Germany March 22
76 275825 G 11254 Sweden March 22
77 280603 Palestinicum Israel March 22
78 280611 Amplissimo Viktor Ukrainskaya Ukraine March 22
79 285734 Delcatess Poland March 22
80 288021 Clamart & Gousses France March 22
81 311221 Col. No. 20800 Guatemala March 22
82 312199 Chicharo Verejon Mexico March 22
83 314799 CPI 15536 Australia March 22
84 314800 CPl 15742 Australia March 22
8 319373 Chicharo Serrano Mexico March 22
8 319374 Col. No. 22074 Mexico March 22
87 324246 Regia Sweden March 22
88 331412 Attar Ethiopia March 22
89 341890 Honey Netherlands March 21
90 343279 G 18290 U.S.A. March 22




{continued)

No. PI No. Plant name Origin Emergence date
91 343282 G 18294 U.S.A. March 22
92 343965 22706 Turkey March 22
93 347351 PLP 201 India March 22
94 385981 Onward Kenya March 22
95 404226 Zernogradskij 7 Soviet Union March 22
9% 413700 Rajnai Torpe Hungary March 22
97 - Taichung 11 Taiwan March 22
98 - Taichung 13 Taiwan March 22
99 - Nongwoodaehyup 1 Taiwan March 22
100 - Nongwoodaehyup2 Taiwan March 20
101 - Ovoschnol Russia March 23
102 - Sachulwandu Korea March 23
103 - Sparkle USA March 23
104 - Daehyuwandu Korea March 23
105 - Milyang 13 Korea March 22
106 - Milyang 15 Korea March 23
107 - Milyang 16 Korea March 23
108 - Milyang 17 Korea March 24




(continued)

Leaflet Stipule
Stem N, of No. of  Leaf Foliage

No. length Degree of .. [ength Width . . Length
(cm) node branch color color de(b@&on Size (cm) (mm) Size (cm)

1 83 160 10 gggﬁ Puple ©0 Large 56 3 Large 75
2 740 200 17 Green Green 5 Middle 4 21 Midde 57
Dark .

3 783 180 17 UK Green 7 Midde 52 34 Lage 79
4 967 173 17 {;;ggﬁ Purple 3  Middle 46 27 Midde 7
5 1433 213 10 D% Pumgle 1 Large 79 44 Lage 101
6 897 180 13 Green Green 5 Middle 43 29 Midde 65
7 1010 193 17 gg‘; Green 3  Large 57 32 Midde 7.1
8 730 177 23 Green Purple 5 Small 36 21 Midde 6
9 37 133 17 g?;‘fl Green i Midde 41 25 Middle 65
10 967 193 10 Green Green 5 Middle 45 28 Middle 7.2
11 1050 197 17 Green Green 0 Middle 47 29 lLarge 76
12 677 173 17 {;;_ggﬁ Green 5  Small 38 24 Small 53
13 1040 217 23 Green Green 3 Middle 44 2.8 Middle 6
14 727 163 20 gi_{a}; Green 3 Middle 54 31 Midde 7.2
15 1010 177 10 ;‘;ggf Purple 5 Middle 47 35 Large 95
16 893 153 17 Green Green 7 Middle 45 34 Large 87
17 503 133 30 g;ggg Green 5 Middle 45 25 Middle 57
18 102.7 19.0 27 Green Green 5 Large 56 36 Middle 66
19 833 15.0 2.0 Green Green 1 Small 3.8 22 Middle 7.2
20 11997 22.7 37 Green Purple 3 Large 56 41 Large 98
21 720 14.0 33 Green Green 1 Middle 4.7 28 Middle 58
22 1017 230 43 Green Purpe 1 Midde 5 22 Middle 62
23 1163 16.3 1.7 ;‘;g};r& Purple 0 Large 55 31 Large 97
24 1047 18.3 23 Green Purple 3 Middle 5.1 32 Large 95
25 453 157 30 gg‘; Green 0  Large 62 31 Midde 7.2
2% 643 140 53 Green Green 0 Middle 43 23 Middle 65
27 1950 180 20 Green Purple 3  Large 61 37 Large 95
28 1380 193 23 Green Purple 0 Large 55 26 Midde 68
29 1293 22.0 17 Green Green 3 Large 64 48 Large 95

_.100_.



No. oot No. of No. of Leaf Foliage o Leaﬂiten P Stipie "
(cm) Rode branch color color d‘i%ti‘é’)"“ Size . lﬁ) oy Size (cnn%)
30 687 157 23 D¥K Green 1 Midde 47 28 Middle 7
31 860 187 23 Green Purple 0 Large 55 26 Middle 6.7
32 827 190 10 LEM Green 3 Small 35 27 Small 52
33 900 170 07 Green Green 0  Middle 44 25 Large 75
34 920 183 17 Green Green 0  Midde 47 33 Midde 74
3 900 183 23 D¥K Green 1 Lage 60 37 Large 85
3% 820 210 20 LIEM Green 1 Smal 29 16 Midde 55
37 987 160 13 LEM Green 1 Midde 48 3 Midde 71
38 70 180 10  Green Green 0 Middle 45 28 Middle 7.2
30 7 207 10 U8 Green 3 Midde 53 37 Midde 69
40 93 190 20 Green Purple 0 Middle 5 26 Middle 69
41 787 17.0 20  Green Purple 0 Large 55 2.9 Large 8
42 1060 213 10 Green Green 9  Midde 4 23 Middle 62
43 783 19.3 07 Green Green 0 Large 56 35 Middle 7.2
a4 1317 213 20 D¥K Green 5  Midde 52 28 Middle 638
45 1033 187 13 Green Greem 0  Middle 48 25 Midde 63
46 320 130 23 LEN Green 9 Smal 25 12 Small 4
47 770 203 10 LB puple 1 Middle 42 25 Midde 63
8 87 210 10 LB puple 0 Smal 38 27 Midde 69
49 937 19.0 2.7 Green Purple 9 Middle 5.0 28 lLarge 78
50 782 223 10  Green Purple 3 Large 55 29 Large 89
51 450 150 10 Green Green 1 Middle 5 27 Middle 66
52 800 16.0 0.7 Green Green 0 Large 65 41 Large 88
53 633 180 20 LEM Green 5  Small 38 26 Small 53
54 60 183 17 Green Green 5  Midde 40 23 Middle 69
55 707 13.0 1.3  Green Green 0 Large 55 32 Large 78
5 320 140 10 DK Green 3 Midde 52 27 Midde 6
57 970 200 10  Green Green 3 Small 3.2 27 Middle 638
58 1167 190 10 L8N puple 1 Midde 52 33 Large 85
50 657 163 20 D¥K Greem 1 Lage 55 41 Lage 99
60 623 170 10 D¥ Green 0 Small 35 22 Small 52
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(continued)
Stem

Leaflet Stipule
No. length No. of No. of Leaf Foliage Degree of

- . Length Width( . Length
(cm) node branch color  color de(‘(‘)t?g)m Size é‘n%) nllm) Size . rﬁ)

61 807 190 13 LN Green 3 Midde 44 25 Midde 72

62 487 103 10 Ut Green

e 5  Midde 44 28 Large 75
63 437 17.0 1.3 Green Green 1 Middle 5 37 Middle 7
64 930 163 07 Green Green 3  Middle 54 35 Large 78
65 263 123 20 ‘I;j_ggﬁ Green 9  Small 3 15 Small 43
66 460 177 10 ggfelr‘l Green 1  Middle 45 95 Middle 66
67 38.3 120 1.0 Green Green 1 Small 3.2 21 Large 75
68 1053 177 10 Green Green 3  Middle 5.3 37 Large 7.7
69 1063 180 03 Green Green 1 Middle 42 25 Middle 65
70 943 15.7 0.7 Green Green 1 Middle 4.3 24 Large 95
71 1033 167 00 Green Purple 1  Middle 5 36 Middle 7.2
72 1037 213 13 LM Green 3 Midde 46 28 Lage 85
73 1057 177 17 griggg Green 3  Middle 46 21 Large 79
74 957 180 13 ;‘g‘}l Green 3  Middle 46 33 Middle 7.2

Light :
75 967 180 13 BN Green 0 Midde 41 28 Large 89

Light .
76 993 207 00 LM Green 0 Small 38 23 Middle 7.3
77 727 137 10 LEM Green 1 Midde 5 37 Midde 7
78 837 160 0.7 Green Green 1 Small 34 2.1 Middle 6.5
79 713 200 17 D¥K Green 3  Middle 49 28 Large 8
80 543 170 17 gDrgre‘; Green 3 Middle 5 29 Large 76
81 1050 197 1.3 Green Green 3 Large 6.4 41 Large 95
82 1267 213 20 Green Green 0  Middle 52 33 Middle 7
83 1163 207 27 gg‘; Green 0  Large 55 31 Middle 65
84 1257 193 23 Green Purple 0 Small 39 21 Middle 74
8 1173 217 27 Green Green 3  Midde 5 32 Large 82
8 1577 230 23 Green Green 0 Middle 49 28 Large 79
87 78.3 15.2 2.1 Green Green 1 Middle 5 35 Large 8.2
88 1223 197 30 Green Purple 3  Middle 52 27 Middle 7
89 527 133 10 D¥K Green 5 Lage 62 38 Midde 73
90 1120 190 27 gggg Puple 5 Middle 466 26 Midde 7.4
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{continued)

Stem Lealet Stipule
No. length No. of No. of { Foliage Deg _Of ] Length Width _. Length
node branch color color dentation Size Size
(cm) (0-9) {cm) (mm) {cm)
| Light
91 1230 177 20 “B™ Green 3 Large 57 44 Large 82
green
Light ,
92 1047 193 33 Purple 1 Middle 42 28 Large 75
green
Light _
93 1150 187 23 Green 3  Small 37 26 Middle 7
green
Light , .
94 277 117 10 Green 3  Middle 46 23 Midde 7
green
95 50.0 17.0 0.3 Green Green 3 Middle 4.2 28 Large 8.2
Dark
96 420 140 03 °2F Green 3  Midde 42 18 Middle 6
green
Light
97 290 180 03 " puple 3  Large 58 4 Large 93
greer
98 1123 190 10 Green Green 3  Small 35 21 Middle 68
Light
99 1057 173 17 2" puple 3  Middle 52 31 Large 75
green
Light
100 960 127 17 Puple 3  Large 55 31 Large 98
green
Dark
101 587 177 17 0 Green 1 Small 34 18 Large 75
green

102 54.7 127 1.0  Green Green 3 Middle 4.3 27 Middle 74
103 507 153 07 Green Green 1 Middle 45 31 Large 75

104 630 153 04 Green Green - - - - Middle 6.2
k

105 320 133 23 Dar Green 1 Small 34 21 Small 53
green -
Dark .

106 36.0 11.0 1.0 Green 1 Large 6.2 36 Middle 7.2
green
Dark ) R

107 423 1070 0.7 Green 1 Middle 5.1 26 Large 8
green
Dark .

108 440 123 0.7 Green 1 Small 31 1.7 Middle 7.2
green
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{continued)

Stipule Flowering Flower Days to No. of No. of

No. Width Rabbit- Degree of date color  flowering pod per seed per
(mm) eared flecking(0-9) plants pod
1 4 Absent 7 May 13  Purple 72 4.0 37
2 31 Absent 3 May 18 Purple 77 10.7 6.3
3 43  Absent 7 May 19  White 78 8.0 3.0
4 37 Absent 5 May 20 Purple 79 6.3 4.3
5 53 Absent 7 May 14 Purple 73 83 50
6 3.8 Present 5 May 7  White 66 9.3 5.7
7 51 Present 5 May 12 White 71 227 50
8 3 Present 3 May 15 Purple 74 10.0 6.0
9 43 Present 5 May 4  White 63 147 4.7
10 42 Absent 7 May 3 White 62 100 5.7
11 42 Present 3 May 12  White 71 17.7 5.7
12 32 Absent 3 May 10 White 69 80 4.7
13 3 Absent 5 May 24 White 83 50 48
14 35 Present 5 May 9  White 68 100 23
15 52 Absent 3 May 10 Purple 69 9.0 50
16 48 Absent 5 May 11 White 70 117 4.3
17 25 Present 3 May 4  White 63 8.7 5.0
18 4 Absent 3 May 14 White 73 153 37
19 38 Present 3 May 11  White 70 6.7 5.0
20 bbb Absent 3 May 17 Purple 76 45 50
21 32 Present 3 May 7 Pumple 66 13.0 6.7
22 31 Absent 3 May 20 Purple e 130 5.8
23 52 Absent 5 May 10 Purple 69 11.7 5.7
24 47 Absent 3 May 20 White 79 170 53
25 42 Present 3 May 12 Purple 71 20.3 40
26 28 Present 3 May 8 Purple 67 190 6.3
2 55 Absent 5 May 19  White 78 6.0 4.5
28 35 Present 3 May 12 White 71 97 4.0
29 62 Present 5 May 18 White 77 10.0 3.7
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{continued)

N Sﬁpule Flowering Flower Days to No. of No. of
T AN D e G Gl g spe
30 41 Absent 5 May 12  White 71 247 4.3
31 31 Absent 3 May 5  Purple 64 100 47
32 32 Present 5 May 15 Puple 74 9.3 4.3
33 44  Present 7 May 9 ‘White 68 5.7 5.7
34 47 Present 5 May 7 White 66 147 40
35 6 Absent 7 May 11  White 70 187 5.0
B 25 Present 3 May 25  White 84 27 6.2
37 36 Present 7 May 10  White 69 6.7 57
38 38 Present 5 May 12 White 71 6.0 5.7
39 4 Present 3 May 9 White 638 7.0 3.3
40 4.2 Present 3 May 12 Puiple 71 12.3 5.0
41 48 Present 5 May 10  Purple 69 147 57
42 37  Present 3 May 11 White 70 7.0 5.3
43 39 Absent 3 May 14 Purple 73 4.7 6.7
44 35  Present 7 May 15  White 74 7.0 55
45 33  Present 7 May 13 White 72 123 50
446 22 Absent 1 May 3 Purple 62 4.0 47 .
47 32 Present 1 May 4 Purple 63 6.3 6.7
48 42  Present 5 May 12 Purple 71 11.0 6.7
49 38 Present 1 May 11 Pumple 70 14.0 5.7
50 52 Present 7 May 14 Puple 73 117 50
51 37 Absent 1 May 10  White 69 127 3.0
52 45  Present 1 May 9  White 68 100 4.0
53 37 Present 7 May 17  White 76 9.0 2.3
54 35 Present 3 May 16  White ™ 3.0 4.0
55 43  Present 1 April 20 White 58 107 50
56 35  Present 7 May 7 White 66 103 50
57 4.2 Absent 7 May 15  White 74 7.0 1.7
58 5 Present 7 May 17  Puple 76 5.7 53
59 53 Present 1 May 15  White 74 117 47
60 28 Present 1 May 12 White 71 10.0 6.0
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(continued)

Stipule Flowering Flower Days to No. of = No. of

No. Width Rabbit- Degree of . pod per seed per

(mm)  eared flecking(0-9) O color  flowerng ) nts _ pod
61 4 Absent 3 May 14 White 73 11.0 55
62 4.2 Absent 5 May 2 White 61 53 37
63 4 Present 3 May 14 White 73 6.7 23
64 42 Present 1 May 10 White 69 57 50
65 24 Present 0 April 30  Purple 59 43 43
66 35 Present 5 May 12 ‘White 71 11.0 6.0
67 47 Present 5 May 7 White 656 4.7 30
68 486 Absent 7 May 7 White 66 90 33
69 38 Present 5 May 8 ‘White 67 130 33
70 49 Absent 1 April 28 White 57 10.7 57
71 45 Absent 7 May 10 Purple 69 4.3 6.0
72 48 Absent 7 May 23 ‘White 82 10.3 9.2
3 4 Absent 5 May 15 White 74 6.0 47
74 48 Absent 7 May 11 White 70 11.7 6.7
7 51 Present 3 May 8 White 67 130 6.7
76 3.1 Present 7 April 28 White 57 6.7 6.3
T 38 Absent 5 May 7 White 66 9.3 53
8 4.2 Absent 5 May 8 ‘White 67 11.0 47
7 65 Present 5 May 15 White 74 100 53
80 47 Present 1 May 9 White 68 153 43
81 55 Absent 5 May 15 ‘White 74 177 5.7
82 38 Present 5 May 18 White 7 17.7 57
8 32 Present 5 May 12 White 71 16.0 3.7
84 37 Present 7 May 11 Purple 70 100 57
8 46 Absent 3 May 22 Purple 81 80 6.2
86 4.3 Present 3 May 16 White 75 10.3 53
87 49 Absent 5 May 8 White 67 12.2 6.2
8 35 Absent 7 May 10 Purple 69 3.7 40
89 45 Absent 3 April 23 White 52 7.7 47
90 43 Absent 9 May 15 Purple 74 10.0 8.0
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(continued)

Stipule Flowening Flower Days to No. of No. of

No. Width Rabbit- Degree of date color flowering pod per seed per

(mm) eared  flecking(0-9) plants pod
91 5.2 Absent 7 May 12  White 71 87 33
92 49 Present 5 May 8 Purple 67 18.0 23
93 4.4 Present 3 May 17 White 76 9.3 5.7
94 37 Absent 5 May 10 White 69 5.7 5.3
a5 49 Present 9 May 10 White 69 80 57
% 39 Present 9 April 26 White 55 57 5.7
97 5 Absent 7 May 8 Pink 67 7.0 70
98 35 Present 9 May 7 White 66 9.3 6.0
99 37 Present 7 May 11  Purple 70 9.3 6.3
100 52 Present 9 May 12 Purple 71 47 4.0
101 43 Present 3 May 4  White 63 27.0 5.3
102 42 Present 9 April 30 White 59 8 6
103 47 Present 9 April 30  White 59 11 5
104 4.2 Present 9 April 30 White 59 6.7 4.7
105 32 Present 7 May 2 White 61 6 6.3
106 45 Present 7 May 4 White 63 5.3 6
107 44 Present 5 May 3 White 62 4 4.7
108 35 Present 7 April29  White 58 53 6.3
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{continued)

Pod i 100 seed Hilum

No. Ifcnngsh &?nt? Mg‘;’éﬁy g?ﬁf’n‘@ Seed color widg) Seed shape color
1 6.7 154 June 15 105 Green 184 rhomboid Black

2 4.1 85 June 20 110 Brown 6 spherical Black

3 6.4 13.7 June 22 112 Yellow 18.3 spherical White

4 7.0 159 June 22 112 Green 181 rhomboid Black

5 76 159 June 17 107 Dark 26 thomboid  White

brown

6 5.7 104 June 10 100 Yellow 124 cylindrical  White

7 6.3 12.2 June 15 105 Yellow 164 spherical Black

8 4.4 9.0 June 18 108 Green 84 spherical Biack

9 51 10.4 June 7 97 Yellow 116 spherical White

10 71 123 June 16 106 Green 156 rhomboid White
11 82 125 June 15 105 Green 134 spherical White
12 54 11.2 June 12 102 Green 146 spherical White
i3 36 85 June 26 116 Green 20.1 rhomboid White
14 4.7 11.7 June 11 101 Green 19 cylindrical  White
15 73 149 June 12 102 Green 245 cylindrical  Black
16 53 10.6 June 14 104 Yellow 16.1 spherical Whate
17 47 8.7 June 6 96 Yellow 179 spherical White
18 6.8 130 June 16 106 Yellow 179 spherical ‘White
19 54 10.2 June 14 104 Green 155 cylindrical ~ White
20 7.2 162 June 20 110 Green 18 rhomboid Black
21 4.8 6.4 June 10 100 Brown 58 triangular White
22 7.2 9.3 June 24 114 Brown 8.2 cylindrical Black
23 7.3 15.2 June 15 105 Green 224 rhomboid Black
24 75 173 June 23 113 Green 144 rhomboid White
25 59 - 124 June 15 105 Green 177 spherical White
26 43 8.1 June 12 102 Brown 6.1 spherical Black
27 73 18.3 June 22 112 Green 20.2 triangular ‘White
28 58 129 June 14 104 Yellow 15.1 ovoid Black
29 5.8 136 June 22 112 Yellow 16 ovoid Black
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(continued)

Pod . .
No Lemsth  Widh ol Rl e MG Seetshave ol
(cm) {mm)
30 70 15.1 June 14 104 Yellow 169 rhomboid White
31 4.7 8.9 June 2 92 Brown 10 ovoid Black
32 43 9.1 June 18 108 Black 125 rhomboid Black
33 6.4 12.2 June 11 101 Green 175 ovoid White
34 6.8 142 June 10 100 Yellow 26 ovoid White
35 7.8 146 June 15 105 Yellow 194 rhomboid  White
36 45 107 June 28 118 Yellow 144 ovoid Black
37 7.3 108 June 12 102 Yellow 15.8 ovoid White
38 5.0 9.9 Jjune 14 104 Yellow 14.2 spherical White
39 4.6 7.0 June 11 101 Brown 116 irregular Black
40 55 10.2 June 13 103 Brown 16.1 rhomboid Black
41 54 8.8 June 12 102 Brown 16.5 irregular White
42 76 8.1 June 14 104 Brown 13.2 ovoid Black
43 57 10.1 June 17 107 Green 14.2 ovoid White
44 56 111 June 18 108 Brown 12.4 triangular Black
45 8.2 112 June 16 106 Green 12.8 ovoid White
46 4.0 10.2 June 5 95 Brown 11.3 irregular Black
47 55 9.9 June 7 97 Brown 15 irregular Black
48 56 160 June 15 105 Green 15.3 irregular White
49 6.0 109 June 13 103 Green 11.2 ovoid White
50 6.0 1186 June 16 106 Green 148 irregular ‘White
51 6.6 146 June 14 104 Green 24.2 irregular White
52 6.4 129 June 13 103 Yellow 155 spherical White
53 40 124 June 20 110 Green 135 spherical White
b4 6.0 113 June 20 110 Green 21.2 rhomboid ) Black
55 57 10.8 June 1 a1 Green 20.7 rhomboid Black
56 58 114 June 10 100 Green 157 irregular White
57 6.5 1656 June 18 108 Green 20.7 irregular White
58 7.4 196 June 20 110 Brown 209 irregular White
158 8.6 20.0 June 18 108 Green 17.8 irregular White
60 7.8 125 June 16 106 Yellow 178 cylindrical White
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(continued)

No. Leng t}:? od Widh Maturity Days 'to Seed 100 seed Seed shape Hilum

date maturity  color wt.(g) color

(cm) (mm)

61 7.3 143 June 18 108 Yellow 19.1 triangular White
62 . 7.2 1438 May 31 91 Green 16.3 spherical White
63 78 171 June 18 108 Green 20 rhomboid ~ White
64 5.8 16.7 June 12 102 Green 17.1 sphericai White
65 46 110 June 2 92 Yellow 11.3 ovoid White
66 6.8 127 June 15 105 Green 12.8 ovoid ‘White
67 7.0 183 June 10 100 Black 113 mrregular ‘White
68 86 155 June 9 93 Green 218 rregular White
69 47 10.2 June 6 96 Brown 215 irregular White
70 6.6 104 June 5 95 Yellow 20.3 triangular White
71 6.8 12.1 June 11 101 Brown 179 rhomboid White
72 87 149 June 25 115 Green 186 cylindrical White
73 104 217 June 18 108 Yellow 214 irregular White
74 97 177 June 14 104 Green 186 spherical White
™ 6.6 106 June 13 103 Black 14.3 cylindrical White
76 7.0 118 June 8 o8 Yellow 16.1 triangular White
7 5.2 9.9 June 11 10 Brown 126 spherical White
78 7.1 159 June 10 100 Yeilow 247 ovaid White
79 74 149 June 16 106 Green 144 irregular White
80 5.3 110 June 8 98 Green 14 spherical White
81 7.6 149 June 17 107 Yellow 21.5 ovoid White
82 56 116 June 25 115 Yellow 136 ovoid White
83 6.3 120 June 16 106 Green 16.5 irregular White
84 54 10.2 June 14 104 Green 156 cylindrical Black
85 5.8 114 June 25 115 Yellow 138 ovoid White
86 6.7 130 June 18 108 Yellow 19.7 ovoid Black
87 7.2 15.2 June 11 101 Green 175 irregular White
88 55 10.7 June 13 103 Brown 11.7 rhomboid Black
89 7.0 12.7 May 26 86 Green 16.7 cylindrical White
90 8.7 14.2 June 18 108 Green 159 ovoid ‘White
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Pod

No L@“I%h md)l Mzt;gty gzst;fﬁ g Sﬁ 10&?:‘1 Seed shape Hilum color
91 7.3 183  June 14 104  Yellow 21.2 ovoid White
92 54 119  June 13 103 Green 17.3 cylindrical Biack
93 6.4 13.1  June 20 110 Yellow 189 ovoid White
54 8.0 17.2 June 13 103 Green 236 irregular White
85 6.9 122 June 12 102 Green 17.9 rhomboid White
96 7.8 12.0 June 1 91 Yellow 16.7 rhomboid White
97 82 134  June 11 101 Brown 174 ovoid White
98 6.8 129  June 10 100 Green 189 cylindrical White
99 10.2 254  June 13 103 Green 23 irregular White
100 87 272  June 15 105  Brown 245 cylindrical ‘White
101 59 119 June 13 103 Yellow 149 ovoid White
102 75 13.7 June 8 93 Green 187 irregular White
103 76 13 June 5 95 Green 20 irregular White
104 7.3 13.3 June 8 98 Green 18 irregular ‘White
105 NI 125 June 7 97 Green 21.1 irregular White
106 55 13 June 7 97 Yellow 175 spherical White
107 73 118 June 5 95 Green 18.6 irregular ‘White
108 6.7 133 June 1 91 Green 17.1 irregular White
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No. Cotyledon Wrinkling of Speckling - Cotyledon Wrinkling of Speckling
color cotyledon of seed color cotyledon of seed
1 Yellow Present Absent 31 Yellow Absent Present
2 Yellow Absent Absent 32 Green Absent Absent
3 Yellow Absent Absent 33 Green Absent Absent
4 Green Present Absent 34 Yellow Absent Absent
5 Yellow Present Absent 35 Yellow Present Absent
6 Yellow Present Absent 36 Yellow Absent Absent
7 Yelow Absent Absent 37  Yellow Absent Absent
8  Yellow Present Absent 38  vyellow Absent Absent
9 Yellow Absent Absent 39 Yellow Present Absent
10 Green Absent Absent 40 Yellow Present Absent
n Green Absent Absent 41 Yellow Present Present
12 Green Absent Absent 42 Yellow Present Present
13 Yellow Absent Absent 43 Yellow Absent Present
14 Green Present Absent 44 Yellow Present Absent
15 Yellow Present Absent 45 Yellow Present Absent
16 Yellow Absent Absent 46 Yellow Present Absent
17 Yellow Absent Absent 47 Yellow Present Present
18 Yellow Absent Absent 48 Yellow Present Absent
19 Yellow Present Absent 49 Green Absent Absent
20 Green Present Absent 50 Yellow Present Present
2 Yellow Absent Present 51 Green Present Absent
22 Yellow Present Present 52  Yellow Absent Absent
23 Yellow Present Absent 53 Green Absent Absent
24 Yellow Present Absent 54 Yellow Present Absent
25 Green Absent Absent 55 Yellow Present Absent
26 Yellow Absent Present 56 Green Present Absent
27 Green Present Absent 57 Green Present Absent
28 Yellow Absent Absent 58 Yellow Present Present
29 Yellow Absent Absent 59 Green Present Absent
30 Green Present Absent 60 Yellow Absent Absent
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(continued)

No. Cotyledon Wrinkling of Speckling Cotyledon Wrinkling of Speckling
color cotyledon of seed color cotyledon of seed
61 Yellow Absent Absent 85 Yellow Absent Absent
62 Yellow Absent Absent 86 Yellow Absent Absent
63 Green Present Absent 87 Green Present Absent
64 Green Absent Absent 88 Yellow Present Present
65 Green Present Present 89 Green Present Absent
66 Green Absernt Absent 90 Yellow Absent Present
67 Green Present Absent 91 Yellow Absent Absent
68 Green Present Absent 92 Yellow Present Present
69 Yellow Present Absent 93 Yellow Absent Absent
70 Yellow Present Absent 94 Green Absent Absent
71 Yeilow Present Present 95 Green Present Absent
72 Yellow Absent Absent 96 Yellow Present Absent
73 Green Present Absent 97 Yellow Absent Absent
74 Green Absent Absent S8 Green Present Absent
75 Yellow Present Absent 99 Yellow Present Present
76 Yellow Present Absent 100  Yellow Present Present
77 Yellow Absent Present 101 Yellow Absent Absent
78 Yellow Absent Absent 102 Green Present Absent
79 Green Present Absent 103 Green Present Absent
80 Green Absent Absent 104 Green Present Absent
81 Yellow Absent Absent 105 Green Present Absent
82 Yellow Absent Absent 106  Yellow Absent Absent
83 Green Present Absent 107  Yellow Absent Absent
84 Yellow Present Present 108 Green Present Absent
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