Sel ection of \Vegetabl e Soybean for Export
as a Frozen Satus and Devel opnent of
Its Production Techni ques and Processi ng Systens
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SUMVARY

Wth the gradual increase in area for vegetable soybean
production, the growng inportance of vegetable soybeans has been
recogni zed for export and for the donestic nmarket in Korea.

To solve the on-farm difficulties of Cheongsongjidu, a farmng
uni on corporation, which is the only factory that produces the frozen
veget abl e soybeans in Korea, a series of studies were carried out for
three years from 1997 to 1999. The results of this research project

were sumari zed as fol | ows;

1. Selection for frozen vegetable soybean and devel opment of its
production techni ques

- Vegetabl e soybean lines or varieties, introduced from Tai wan and
Japan and inproved in Korea, were screened for frozen vegetable
soybean on the basis of mturing date, plant type, growh and
veget abl e soybean yield, and the pod quality for export. G389019-1-1
and AGS348 in Taiwan |ines and SS92414-126-2-3 in Korean lines were
thought to be suitable for vegetable soybean adaptable to Korean
envi ronnent as nedium or |ate-naturing types.

- Two vegetable soybeans, Seokryangputkong, Korean variety, and
Mwon, Japanese variety, were cultivated at three different |evels of
altitude (150, 250, and 400m). The highest level of altitude was

evaluated to be the best for the high quality of vegetable soybean.
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Aso, quality and yield for green pod were hi gher in Seokryangput kong
than in Mwon.

- Doubl e cropping system vegetable soybeant+vegetable soybean, in
plastic filmhouse was possible, although the yield of green pod was
decreased at second vegetable soybean cultivation. However, the
qual ity of product was not reduced

- In field condition, the planting density of 50x20cm one plant
per hill for vegetable soybean production was verified to be the best
out of four different ones tested on the basis of quality and yield of

green pod produced.

2. Quality test for the precooling and freezing vegetable soy-
bean

- Precooling tinme to | ower the body tenperature of vegetabl e soybean
to4 5 right after harvesting was required about 60 80 mnutes by
vacuum f r eezer .

- The ratios of soybean pods having 3 kernel in a pod at the 400m of
cultivation altitude were 53.5% and 50.3% in Mwon and Seokryang-
put kong, respectively.

- Storage losses of all the vegetabl e soybeans regard ess of cultivation
altitudes decreased by precooling, packaging wth polyethyl ene
film{PE or alumniumfoil (AF), and |low storage tenperature conpared
to those of un-precooling, un-packaging, and roomtenperature storage
respectively.

- The hardness of vegetable soybean increased when stored w thout
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packaging regardless of cultivating altitudes, precooling conditions
as well as storage tenperatures, while decreased when packaged wth PE
or AF. The decrease rates of hardness in vegetabl e soybeans were | east
at the 400manong cul tivation altitudes.

- Inthe color properties during storage, the L-val ue, the |ightness
of the vegetabl e soybeans decreased with the storage tine in all the
vegetabl e soybeans, while the decrease rates were lower in the
veget abl e soybeans of Seokryangput kong than Mwon, those packaged w th
PE or AF than un-packaged, and those cultivated at 400m altitude than
other altitudes, respectively.

- The vitamn C contents of vegetabl e soybeans al so decreased wth
the storage tine regardless of cultivation altitudes, precooling
condi tions and packagi ng nethods, and the decrease rates were [ower in
those of Seokryangput kong than Mwon when precool ed.

- In the panel test after one-nonth storage of two vegetabl e soybeans
packaged with PE film Seokryang gave the better sensory score than
Mwon in all the cultivation altitudes; and anong cultivation
al titudes, those of 400mshowed the best scores.

- In the hardness properties wth thaw ng nethods of the frozen vegetabl e
soybeans whi ch were bl anched with steamor boiling water, those thawed
by cold water exhibited harder texture than those by boiling water,
and Seokryang gave harder texture than M won.

- After thawng the frozen vegetabl e soybeans, the Seokryangput kong
harvested from the 400m altitude showed the hardest texture, while

Mwon di d not show such a trend.
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- Wen the PE-filned frozen vegetabl e soybean were thawed wth the
cold water, both of Seokryangputkong and Mwon gave deep green col ors,
and vitamn C decrease in both varieties by the pretreatnents.

- In the panel test of the thawed vegetable soybeans which were
PE-filned after blanching and stored at -20 , those of
Seokryangput kong obtai ned better score than those of Mwon, and both
varieties cultivated at 400m altitude gave better sweetness, flavor
and acceptability than those at other altitudes.

- In the appearances of the vegetabl e soybean grains of one-croppi ng
Seokryangputkong cultivated in field and plastic film house, the
soybean kernels harvested from plastic film house were |arger than
those from field by showng the kernel length of 69.3mn conpared to
59.9mm and the weight of soybean grains harvested fromplastic film
house were also heavy 16.59 nore than those from field by show ng
86. 4g.

- The ratios of soybean pods having 3 kernels were high nore 10%in
the one-cropping plastic film house cultivation than in the field
cul tivation by show ng 50. 7%and 40. 8% respecti vely.

- Sorage loss of the soybeans harvested fromthe field, as well as,
fromthe vinyl house increased with storage tine, while there were no
di fference between both cul tivation conditions

- The L-values of the soybean also decreased with storage tine
regardless of cultivation nethod, storage tenperature as well as
package nethod, and also the hardness of grains increased in the

un- packaged soybeans and decreased by PE fil m packagi ng regardl ess of
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plastic fil mhouse cul tivation.
3. Inprovenment of processing techniques for frozen vegetable
soybeans and of partner crops

- Conpared with the processed vegetabl e soybeans by steam which are
conventi onal nethod of Cheongsongjidu those boiled in water showed
better physical properties, especially in grain hardness and pod
dehi scence. But those showed nuch higher noisture content inside of
processed pod-shell, which is considered as poor eating quality of
vegetabl e soybeans. No significant difference in panel score was
recogni zed between the two boiling methods. The physical properties,
pod- dehi scence, moisture content inside of pod-shell, and panel score
were seened to be nore affected by variety and harvesting tine.
Therefore, steamng, the present boiling nethod of Cheongsongjidu is
not considered as a factor spoiling the quality of frozen vegetabl e
soybeans. For nost of all, the devel opnent of new vegetabl e soybean
varieties having such high quality as nmentioned above is needed

- Boiling time of 3 mnutes which are the present conventional one
of Cheongsongjidu is verified to be not enough for quality products
and the lengthening of boiling time by one or two mnutes is needed
for the inprovement of eating quality of vegetable soybeans. It is
recommended to equip additional boiling facilities because the boiling
tine of 3 mnutes is inevitably practiced due to over anounts of
soybeans harvested at nearly the same tine.

- Panel test indicated that the present salt concentration of

dipping water for boiled pods before freezing was too low to
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acconodate nornal taste of processed vegetabl e soybeans. Over 20% of
salt concentration, at least, was recommended for tasty products of
processed veget abl e soybeans.

- The planting density of 40x15cm 1 plant per hill was verified to
be the best out of four different ones tested. Considering the quality
related characteristics such as content of sucrose, vitamn C and
coarse fiber of pods, the opti numharvesting tine was evaluated 10 15
days after flowering.

- Three nmnutes of steaming for pod-edible peas and 4 5 nminutes of
boiling in water for green peas were eval uated to be the best for high
qual ity products of frozen vegetable peas in the respect of sweetness,
taste, chew ngness, and total panel scores.

- The gross farmincone fromthe on-farm practice of six cropping
systens experinmentally tested in the 2nd year, pod-edible peas +
sunmer type soybeans, pod-edible peas + autumn type soybeans, green
peas + summer type soybeans, and green peas + autumm type soybeans was
63.2 mll. won, 57.0 mll. won, 23.5 mll. won, and 17.3 mll. won,
respectively, which were equivalent to 661% 596% 246% and 181%
incone increase conpared with that of conventional mono cropping of
Seokryangput kong, 9.56 mll. won/ha.

- Sone experinental products of pod-edible peas nade of Shirohana
was partially sold at domestic narkets at the retail price of 10,000
won/ kg, which will be gross income of 80 mll. won/ha. The sanple
export for the products to foreign market is tenporally schedul ed by

the end of this year.
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- Based on the results of our experinents, Cheongsongjidu is going
to acconodate the cropping systens properly to farmers, which wll
bring not only higher farm income but also nore than 150 days of
operation period of factory. The |engthening of operation period of
factory wll not only increase the managenental efficiency of

Cheongsongj i du but cause hi gh conpetitive power at foreign narkets.

4. Devel opment of production techniques for preventing of
di sasters

a. Year-round production systemin vegetabl e soybean

- A series of the questions represented during vegetable soybean
culture in non-heated plastic house were the danage of rodents and
birds when extra-early planting(Md-Mrch), and of plant-Iouse
insects as well as energence of all varieties tested due to
lowtenperature was not uniform Especially, Autumn types at
extra-early planting showed to response to over-vegetative grow h.

- The limting period of planting of two ecotypes was Md-March to
Late-July in non-heated plastic house whereas that of field two
ecotypes was Md-April to Late-July.

- In the non-heated plastic house, sumer types had possibility of
doubl e cropping patterns of summer-sunmer type, but was not able to
double cropping patterns of sumer-autumn type. Double cropping
patterns of sunner-sunner type, autum-auturmm, and SunmEr-autunn
type were not possible due to different growth period at field.

- QGowh period within the sane planting when conpare non-heated
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plastic film house with field was early about thirty days nore
non- heat ed pl astic house than field.

- Both non-heated plastic house and field, days to flowering, days
to pod formation, and days to maturity were shorten as planting
del ayed. The values of three characters wihin the same planting
were | onger non-heated plastic house than field.

- The differences of plant height between cv. Geonjeongkong 1 and
cv. Haangkeunkong conpared in order to investigate difference of
over-vegetative growh as early and extra-early planting in
non-heated plastic house were larger cv. Geonjeongkong#l than
Haangkeunkong.

- Pod length, pod width, and rate of 2-3 seeded pods concerned to
goods quality were 50.6 to 57.2 , 1223 to 13.5 , and 50.3 to 74.6
% respectively, in non-heated plastic house and fi el d.

Pod length passed to 50 of quality standard, but pod wdth and
rate of 2-3 seeded pods did not passed to 14 of quality and 75 %
of quality standard.

- The ranges of fresh pod yield of sumer and autumm types were
394 to 1,366 /10a and 490 to 2,389 /10a, respectively, in
non-heated plastic film house. Limting planting date for harvesting

to 1,000 /10a at autumn type was June 28.

b. Control of pod and stemblight in vegetable soybean

- D aporthe phaseol orum var. sojae, Phonopsis |ongicolla, D aporthe

phaseol orum var. caulivora were nostly identified from vegetable
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soybean seeds associated wth phonopsis decay and the seed
pat hogens were nostly consisted of Phomopsis spp., Golletotrichum
truncatum and Cercospora ki kuchiana. Therefore, the conplex
infection required nore attention for the di sease control .

- Since Phonopsis spp. caused local, latent infection of inmature
soybean tissue and did not produce secondary inoculum any nore,
field sanitation which was elimnated the inoculum sources by
renovi ng host debris, abscised petiols and cotyl edones out of
field, remarkably reduced infection of pods and seeds, even though
they showed 6.9% pod infection and 27.9% seed infection in the
sanitized field.

- Feld sanitation by benonyl application on the soil surface around
the soybean plants at primary leaf stage to md-flowering reduced
percentage of seed infection by Phonopsis spp. w thout significant
difference between application time. Seed infection percent
including anthracnose and purple blotch in sanitized field was
50% 53% whi ch corresponds to 75%79% of 67% in benonyl application
pl ot s.

- Qontrol value for phomopsis decay was 24.4%26.7% at the plots
applied with benonyl on the soil surface around soybean plants,
whereas it was 73.3% at the plots of ordinary application nethod.
S mltaneous control value for phonopsis seed decay, anthracnose,
purple blotch by benonyl application were 25.4%20.9% which
corresponds to 34%42% of control value 61.2% in benonyl

appl i cation.
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- Athough benonyl application on the soil surface around soybean
plants was not enough for controlling phonopsis decay, it had
significant control effects when the infection pressure of
phonmopsi s decay was not high in the field. Snce control value of
benonyl even by ordinary application was no nore than 61.2% other
promsing fungicides wth sinmultaneous control effect to seed
pat hogens need to be devel oped

- Under condition of plastic film house cultivation, control value
was 32%for phonopsis decay and 37%for purple blotch by plastic film
mul ching-drip watering treatnent in vegetable soybean field, while
the control value of phonopsis decay attained to 56% by benony
application. Accordingly, a possibility of the disease control by
vinyl milching-drip watering treatnment was suggested, even though
it didnot cone up with benonyl application.

- Ten fungicides with simlar inhibition ability to benonyl were
selected from 25 fungicides screened for inhibition effect in
nycelial growh of phonopsis spp., Colletotrichum truncatum and
Gercospora kikuchiana. Finally, 4 fungicides were selected at the
base of their mnimm concentration of inhibition and engaged in

field test, which resulted in a simlar control effect to benonyl.

c. Screening of resistance to SW and devel opment of contro
measure in vegetabl e soybean
- The mechani smof resistant appeared to be unique in conbination of

Knanggyo and Haangkeunkong differential system which wll encourage
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further research in this academc world

- The soybean nosaic virus was successfully purified by high
ultra-speed vacuum centrifugation techniques and antiserum wll be
produced ,which will be used as serological test for screening useful
sources of soybean for resistance to SW including tests for

virus-free seed producti on.
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pH
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71 9 4 39 66 105 -
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KS#5 56 1.6 2 11 18 44 57 13.5
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3292017-367ps-4L-1 118 4.0 2 19 33 52 4.8 13.2
AGS344 71 3.6 2 27 40 41 52 12.9
AGS345 100 3.0 2 14 22 28 4.9 13.1
AGS346 125 3.4 2 35 55 68 50 12.7
AGS347 73 1.8 2 16 24 41 54 13.4
AGS348 80 2.6 2 14 22 37 54 14.1
AGS349 7B 3.2 2 18 27 32 4.8 12.5
AGS334 81 4.2 1 28 49 40 57 13.3
AGS335 67 1.8 1 18 30 58 56 14.7
2 4.6 25 50 64 50 13.1

39 3.0 23 44 56 4.9 13.8

2-8 13 97 98 2
, @389019-1-1  AGS348
, SW
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2-8.

(’97 ’98)
SwW
o (cm (m)  (kg/10a)
c g/ 10a

() 9 9
KS#5 106 4 3 54 131 138
@089008- 9- 1- 2- 1 122 2 3 52 132 143
@89019- 1- 1 126 2 2 49 132 208
Q92017-367ps-4L-1 134 2 3 4.8 12.7 138
AGS344 119 3 3 51 127 180
AGS345 132 5 2 51 12.9 129
AGS346 135 2 4 51 124 191
AGS347 123 5 3 52 12.9 120
AGS348 126 2 3 53 13.6 154
AGS349 126 2 3 4.8 125 160
AGS334 105 3 2 55 13.0 157
AGS335 122 4 2 54 1338 99
AGS292 106 2 2 4.8 12.6 85

100 2 1 50 130 311

100 2 2 50 128 313

105 1 4.7 12.8 234
2)

18
( 29,55 6 22
, 8 11 9 2 18

53 102

59 99
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2-9.

(‘98)
1
) PG
() 1« ()

7. 3 | 813 56 41 97 | 1 | 41| 1.7

6.22 | 8.13 45 52 97 | 1 | 31| 3.0

6.24 | 8.11 47 48 9 | 1 | 32| 3.0

6.23 | 8.11 46 49 95 | 1 | 40| 2.0

6.24 | 8.11 47 48 95 | 1 | 32| 2.3

6.24 | 8.13 47 50 97 | 1 | 26| 2.3

7. 3 | 824 56 52 108 | 5| 77/ O

7. 2 . 55 . . 5 [ 124| 5.0

7. 3 | 824 56 52 108 | 5 | 63| 1.0

7. 3 | 824 56 52 108 | 5 | 69| 0.7

7.19 . 72 . . 5 107 | 5.0

7.13 | 9. 2 66 51 117 | 4 | 74| 3.0

{7 7. 2 . 55 . . 4 | 99| 4.0
7. 3 | 824 56 52 108 | 1 | 44| 1.7

15 6.22 | 8.11 45 50 95 | 1 | 22| 2.3
6.29 | 9. 2 52 65 117 | 1 | 67| 1.7

6.26 | 8.13 49 48 97 | 1 | 31| 2.3

6.24 | 8.13 47 50 97 | 1 | 25| 2.7

6.18 | 7.29 58 41 99 | 1 | 29| 3.0

6.20 | 7.29 60 39 99 | 1 | 38| 4.0

18 ( 29 22 124cm
, 56cm
34cm ) )
b b ] 1_%1
0
2.4
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’ ’ ’ ’ ’ ’ 12_.;”
1_%‘ ’
, . 5
. 1B
1998
3)
( 3 ’ ) 16
2-11 4 21 6 21
7 4 , 7 31 8 20
99
115 15
S592414-126-12-3  SS91809- 24-4-4 101 105
(sw) S591408- 26- 3-1, SV1414

-20-4-2, SS91416-186-1-3 ,
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2- 10.

() emom P (s )
19 37 4.4 13.8 70 207
24 46 4.6 15,1 105 389
19 44 55 14.5 94 286
32 56 6.1 15.0 81 302
14 23 5.7 14.6 76 239
14 32 4.4 12.2 90 207
13 23 6.0 13.6 59 211
27 41 5.6 14.6 75 232
18 31 6.0 13.8 70 198
16 25 6.3 14.2 61 375
27 37 5.9 13.5 78 255
10 15 5.1 13.9 60 159

= 24 37 5.2 12.7 85 260
16 24 5.5 13.8 72 211

15 19 38 5.6 14.0 58 200
13 20 5.3 13.8 69 176
17 26 4.5 12.2 56 97
18 26 5.0 13.0 58 131
22 46 4.9 12.4 71
19 36 4.9 12.4 65

- 51 -



2-11. SW (“98)

W
() G
(. ) ) () () 9

S91418-33-4-1-1 6. 29 8.19 69 51 120 1
S391408-49-1-1 6. 29 8.17 69 49 118 1
S91414-59-4-1 6. 24 8.16 64 53 117 1
S91408-B-B-B-15-1 7. 4 8.20 74 47 121 1
S91408-7-2- 1 6. 26 8.13 66 48 114 2
S91814-9-2-4-1 6. 22 8.17 62 56 118 4
S91403-15-5-4 6. 25 8.16 65 52 117 1
S91809-43-1-3-1 6. 27 8.13 67 47 114 1
S92414-126- 12-3 6. 21 7.31 61 40 101 1
S93411-4-6 6. 24 8.11 64 48 112 1
S93411-9-3 6. 25 8.13 65 49 114 1
S91404- 10- 3-2 6. 24 8.12 64 49 113 2
S391408- 26- 3- 1 6. 23 8.14 63 52 115 5
S91414- 20- 4-2 7. 3 8.21 73 49 122 5
S91416- 186- 1- 3 6. 22 8.12 62 51 113 6
S91809- 24-4-4 6. 22 8. 4 62 43 105 1
6. 18 7.29 58 41 99 1

6. 20 7.29 60 39 99 1

2-12
34 77cm 56cm

S201418-33-4-1-1,  SS91408- 49-1- 1,
S91403-15-5-4,  SS92414-126-12-3,  SS03411-4-6,  S91404-10-3-2,
SS91414- 20- 4-2 43 67cm

4.4 ,
SS92414- 126-12-3, SS03411-4-6, SS91404- 10-3-2

SS91408- 7-2-1, SS91403-15-5-4
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2-12. (“98)

(em (1 ) Cr )yl ) (19
S01418- 33-4-1- 1 67 4.9 27 47 1
SS01408- 49- 1- 1 59 5.3 22 38 1
S01414- 59- 4- 1 54 5.1 40 74 4
S91408- B-B- B 15- 1 77 5.5 41 77 5
S91408- 7-2- 1 62 5.0 46 87 5
S291814- 9- 2-4- 1 62 3.8 27 55 5
SS91403- 15- 5- 4 60 4.7 43 78 2
SS91809- 43- 1- 3- 1 56 4.9 38 75 5
SS02414- 126- 12- 3 43 3.9 24 51 1
SS03411- 4-6 50 3.1 29 57 2
SS093411-9-3 53 4.3 29 59 5
SS91404- 10- 3- 2 45 3.9 34 70 2
SS01408- 26- 3- 1 52 3.4 36 70 3
SS01414- 20- 4- 2 66 4.5 26 44 1
S1416- 186- 1- 3 52 4.9 36 67 5
SS01809- 24- 4- 4 34 3.1 25 45 4
29 3.3 22 46 1
38 3.6 19 36 2
100 , 5009
(2 3 ) ( 2-13) S1418-33-4-1-1  SS91408-49-1-1
16 544kg ,
SS92414-126-12-3  SS03411-4- 6 10a 774kg  690Kg
y M ) y
SS02414- 126- 12- 3 ., S21418-33-4-1-1,

SS91408-49-1-1, SS91403- 15-5-4, SS93411-4-6, SS91404- 10-3-2
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2-13, (‘98)
(2 3)
100 (kg/ 10a)
(e (M) ") ( /soog) 2 3 1
S1418.334-1-1 51 13.1 77 158 541 247
SS91408- 49- 1-1 5.3 13.5 78 165 367 157
S91414- 59- 4-1 4.6 12.2 54 247 601 123
S1408 BB B 151 49 12.8 70 234 466 128
SS91408-7-2- 1 4.9 13.0 65 240 471 48
S1814-9-2-41 4.6 12.9 61 212 678 67
SS91403- 15-5- 4 5.1 13.4 60 213 503 83
S1809-43-1-3-1 4.9 12.2 64 200 530 73
SS92414-126-12-3 4.8 11.5 51 103 774 128
SS93411-4-6 4.8 12.9 73 185 690 140
SS93411-9-3 4.7 13.4 77 178 509 108
SS91404- 10-3-2 4.8 12.6 62 108 557 153
SS91408- 26-3-1 5.0 12.8 60 263 560 118
SS91414- 20- 4-2 5.5 14.3 65 186 362 117
S1416-186-1-3 4.7 13.0 75 207 409 141
SS91800- 24- 4- 4 50 12.7 64 158 446 116
49 12.4 71 177 676 240
4.9 12.4 65 159 564 217
1999
1)
1999 AVRDC
( 2-14), 4 27 6 18 7 16
, 8 11 8 23
Q93028- 25- 1
106 . @94043-12 118
(SW)
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, @204043- 14 SW
2-14. SW ( ‘99)
SW
)y ) () () @9

Q@004035-21-1 7.16 . 80 . . 2
@203028- 25-1 6.21 8.11 55 51 106 3
@03037-15-1 6.21 8.17 55 57 112 5
@04015-10-2-1 6. 30 8.19 64 50 114 2
@04016-11-2-1 6. 30 . 64 . . 2
@01018-11-1 6. 20 8.11 54 52 106 2
Q004027-18-1 6. 24 8.11 58 48 106 3
Q@004027-23-1 6.21 8.14 55 54 109 3
Q@04043-1 6. 24 . 58 . . 5
@04043-12 6. 24 8.23 58 60 118 2
@04043-14 6. 24 8.17 58 54 112 1
@04044- 1 6. 24 8.17 58 54 112 5
@204044-5 6.21 8.11 55 51 106 4
@01027- 26-2-3 6. 18 8.11 52 54 106 2
@01027- 26-2-8 6. 18 8.11 52 54 106 2

6. 22 8. 9 56 48 104 2

6. 28 8. 4 62 37 99 3

2-15 43 83cm
54cm , 5
@@01018-11-1, @G04027-18-1,
@01027- 26-2-3 @Q91027- 26- 2-5
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2- 15. (“99)
(cm ¢ 7 )C /7 ) (109 ()
Q094035- 21- 1 . . . 7 . .
@093028- 25- 1 55 4 11 5 33 63
@093037- 15- 1 56 3 11 3 24 45
@094015- 10- 2- 1 70 2 12 7 29 51
@094016- 11- 2- 1 . . 3 . .
@91018- 11- 1 49 4 10 1 27 45
@094027- 18- 1 51 3 11 1 26 47
@094027-23- 1 51 3 10 5 27 46
@094043- 1 . . . 7 . .
@094043- 12 83 5 15 5 39 64
Q094043- 14 68 4 13 7 35 67
Q094044- 1 71 4 14 5 37 75
@94044- 5 56 4 12 3 37 71
Q91027- 26- 2-3 43 4 11 1 35 76
Q91027- 26- 2-8 44 4 11 1 33 69
43 7 8 1 43 91
39 5 11 1 39 77
(  2-16) Q094043- 12
, 500
@093028- 25- 1 5 10a
Q91027-26-2-3  @91027-26-2-5 1,094kg  964Kg
1999 15
Sw
@1018-11-1, G04027-18-1  G91027-26-2-3
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2- 16. (“99)

(2 3)

100 (kg/ 10a)

(e (M) "oy ( /soog) 2 3 1

Q94035 21- 1 T . . . .
Q93028- 25- 1 6.3 13.9 77 160 902 138
Q93037 15- 1 56 13.2 85 168 572 115
Q94015- 10- 2- 1 L . 205 245 57
Q94016 11-2- 1 L . . . .
Q1018-11- 1 5.6 14.2 89 128 740 236
Q94027- 18- 1 59 13.1 80 204 546 156
Q94027- 23- 1 5.5 13.4 01 122 725 101
Q4043 1 L . . . .
Q4043- 12 4.8 11.2 57 324 425 104
Q94043 14 52 12.8 75 186 847 156
Q4044- 1 56 13.1 77 188 661 8l
Q04044- 5 51 121 66 221 719 160
Q©1027-26-2-3 5.8 13.6 69 207 1094 98
Q©1027-26-2-8 5.9 13.7 59 216 964 130
5.8 14.3 83 144 825 102

5.4 12.8 60 153 1119 189

1998 3
( 2-17) 4 27 6 18 6
, 7 %6 8 3
aw 3613
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2-17. SW (“99)
SW
) !
( ) () () 9)
6.21 8. 3 55 43 %8 4
6.21 7.30 55 39 94 2
6.18 7.26 52 38 0 3
6.22 8 9 56 48 104 2
6.28 8. 4 62 37 99 3
( 2-18, 19) 3
3
1999 3
2-18. (“99)
(cm C 7 )C /7 ) (109 ( (
39 3 10 1 37 81
43 4 9 1 41 78
34 4 10 1 40 88
19 7 8 1 43 91
34 5 11 1 39 77
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2-19. (*99)
(2 3)
100 (kg/ 10a)
(e (M) ") ( /soog) 2 3 1
5.8 13.2 71 175 952 198
5.1 12.8 71 187 1015 137
4.8 11.8 68 186 1025 128
5.8 14.3 83 144 825 102
5.4 12.8 60 153 1119 189
3)
1998 6 196
, , ( 2-20) 4 27
6 21 7 10 8 4 8
23 SS92414- 126- 2- 3 SS93411-4-6
106 , 196 114
118 SwW SS92414- 126- 2- 3,
SS93411-4-6 SS91404- 10- 3-2
2-20. SW (*99)
SwW
1 9
C-Dc )y )y )y () @9
SS91418-33-4-1-1 7. 6 8.19 70 44 114 2
SS91408-49-1-1 7.10 8.19 74 40 114 3
SS91403- 15-5-4 7. 5 8.19 69 45 114 2
SS92414- 126- 2- 3 6. 24 8.11 58 48 106 4
SS93411-4-6 7. 2 8.11 66 40 106 4
SS91404- 10- 3-2 7. 2 8.17 66 48 114 5
6. 22 8. 9 56 48 104 2
6. 28 8. 4 62 37 99 3
196 7. 6 8.23 70 48 118 1
6. 28 8. 4 62 37 99 2
6.21 8. 9 55 49 104 3
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2-21

41 64cm

4 7

S02414-126- 2-3, SS93411-4-6, SS01404- 10- 3-2

SS92414- 126- 2- 3 55 123
2-21. (“99)

em (7 (1 )@ 9 ()
S91418-33-4-1-1 58 7 15 2 39 66
SS91408- 49- 1- 1 60 8 15 2 43 73
SS91403- 15- 5- 4 55 5 14 3 42 76
SS92414-126-2-3 41 4 12 1 55 123
SS93411- 4-6 48 5 12 1 39 71
SS91404- 10- 3-2 51 6 14 1 40 74
19 7 8 1 43 91
34 5 11 1 39 77
196 64 6 15 5 30 47
45 5 11 1 32 66
45 5 11 2 37 72

6 ( 2-22) SS93411-4-6,
SS91404- 10- 3-2, 196 5009

SS92414- 126- 2- 3,

- 60 -

SS93411-4-6, SS91404- 10- 3- 2,



2-22. (“99)

(2 3 )
100 (kg/ 10a)
(e (M) "oy ( /so0g) 2 3 1
S1418.33.4-1-1 5.2 12.6 67 240 319 114
S91408-49-1-1 4.9 12.0 56 236 242 78
S91403-15-5-4 5.1 13.8 51 308 35 72
SS92414-126-2-3 5.0 12.4 57 205 1076 101
SS93411-4-6 50 12.7 63 167 855 166
S91404-10-3-2 5.1 12.7 64 155 799 175
5.8 14.3 83 144 825 102
5.4 12.8 60 153 1119 189
196 5.0 12.6 68 181 358 131
5.5 12.6 64 153 1223 194
5.2 13.9 79 151 839 189
1999 sw
S$91404- 10-3- 2 . SW2414-126-
2.3, SS93411-4-6,
1997 1999
2.23, ('97 ' 99)
Q91018 11-1 SS02414- 126-2-3
Q94027 18- 1 SS03411- 4-6
Q91027- 26-2-3
Q89019- 1- 1 SS91418-33-4-1- 1
AGS348 SS91408- 49- 1- 1
SS91403- 15-5- 4
SS91404- 10-3-2

196
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1997 1999 3

2-23

1997

150M 250M  400M

74 715 ,
3 4 . (1500) 7
4 7 10 , (250) 7 6 7 12 (400 7 9 7
15 2 3
(SW)
Sw ,
SW
, . SW
( 2-29) :
: (250M
(150N) (400N)

- 62 -



37cm 46cm
( ‘ ") 11. Inm
( ") 10. 6mn 50 x
20cm 3 75.3 x28cm
33cm  12.3mm
31. 9%
10.3 36
2- 24, : : (97)
Sw
() ( ) (1-9)

(150N 5.20 7.7 4 4
5.20 7.10 1 1

5.20 7.4 4 4

5.20 7.8 1 1

(250N 5.20 7.9 3 5
5.20 7.12 1 1

5.20 7.6 3 6

5.20 7.10 1 1

(400N 5.20 7.11 2 2
5.20 7.15 1 1

5.20 7.9 2 3

5.20 7.12 1 1
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( 2-24).
2- 25. (“97)
()

¢ ) (ecm (mm () (%
40 9.6 62 10 34 44 23.2

(150N) 23 141 62 9 25 35 26.4
46 9.4 58 11 24 34 31.3
33 11.9 61 10 25 35 28.3
53 10.0 7.1 11 30 40 26.4

(250N) 30 133 7.0 10 27 38 27.3
66 9.3 54 11 30 40 26.7
33 12.8 5.1 20 29 31.1
34 84 4.5 15 24 36.3

(400N) 40 11.5 52 11 24 34 31.1
60 10.3 57 11 24 35 30.2
3 9.9 59 10 22 32 31.6
3% 11.3 6.1 10 27 37 27.0
45 11.3 6.2 10 27 37 27.7
43 100 63 10 21 31 31.9
37 11.1 60 10 26 36 27.7
46 10.6 5.7 10 24 34 29.7
33 123 59 10 24 34 29.2
50 9.5 58 10 26 36 28.3
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2- 26. : : (Mean square)( ‘97)

Sour ce
(R 975.3° 212" 8.5" 0.5 421.4"7 437.2° 290.9°
(D 2418. 27 7.9 4.3 1.6 108.2 83.4 72.6
R* D 53.2 4.6 19.0° 4.6° 243.8" 272.47 168.5°
(V) 8469.5° 219.2° 0.7 567 122.3 180.2 4.7
R*V 998.6° 14.3° 11 10.5° 202.0° 300.5° 37.1
D*V 962.1° 22.6° 0.2 9.4° 63.0 120.9 2.1
R*D*V 929. 8" 8.9 0.3 4.7 283.3° 360.4° 76.8

“and " indicate significance at 0.05 and 0.01 levels of probability,
respectively.

2-27

83 , 74 67
30. 5%
83 , 66 24.2% 26.0%

168
(150N)
(400N)
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2-29

, 2 3 70

80% , 2 3

2-27. (“97)

C ) () (% () (%
21 85 106 19.6 44 182 226 10.

(150N) " 17 67 8 20.6 36 145 181 20.

21 49 70 30
17 54 70 23
18 66 83 2L
(250N) 16 70 86 18.
17 54 71 23
15 42 56 26
30 43 72 41
(400N) 19 48 67 2T
15 51 66 22
19 46 65 29

47 105 152 30.
34 114 148 23
41 149 189 21
36 148 184 19.
34 113 147 23
32 88 120 26.
64 88 152 41
40 98 137 28.
33 112 145 22
42 93 135 3L

19 64 83 23
16 58 74 22
21 47 67 30

40 136 177 22
36 124 160 22.
45 98 142 3L

20 63 83 24
17 49 66 26.

43 135 178 24.
37 104 141 26.

17 54 71 23
20 58 78 25

37 114 151 24.
44 125 168 25.

© OO MMM DN OO NDNPFP 0O 01 N DD O O
© WIW WWwWw W 0O 0w © 0 6w ~ Ol DN N P O
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2-28. (Mean square)( ‘97)
Sour ce

(R 176.2 3048.0° 2498.8° 574.9" 775.6  16059.6° 12365.6° 714.1°

(D 258.6 6162.6° 8949.3" 65.1 1161.1 29013.7  41783.1° 49.3

R* D 135.9 2331.8° 1345.9 578.3° 508.3 12593.8° 8190.6° 539.5°
QY] 284.7 232.4  1031.6 133.1  1407.7°  2684.9 7890. 8 76.6
R* V 11.3 78.3 79.3 17.7 102. 2 188.8 198.8 64.3
D* V 161.8 44.1 36.9 109. 5 751.2 140.8 241.5 104.4

R* D* V 221.8° 884.3 753.7 328.1° 998.2° 3442.6 1922.2 373.6°

“and " indicate significance at 0.05 and 0.01 levels of probability,
respectively.

2-29. (“97)

0 1 2 3 23 0 1 2 3 23
C ) (% (%

8 22 38 32 70 5 20 44 32 75
(1500 7 23 39 31 70 6 18 45 32 77
7 15 42 35 78 7 19 40 34 74
12 21 40 27 67 9 20 39 32 71
5 11 48 36 84 4 14 42 40 82
(2500 8 18 36 37 73 8 19 43 30 73
1 28 38 33 71 6 21 42 31 73
8 18 40 35 75 5 19 48 29 76
10 18 41 30 71 7 24 38 31 39
(400 4 20 42 34 76 10 26 37 28 35
1 15 46 38 84 1 19 42 39 81
9 17 40 35 74 10 21 44 25 68
8 20 40 32 71 6 19 42 32 75
6 19 40 35 76 6 18 43 33 76
7 18 42 33 75 7 22 40 31 71
7 19 41 33 74 6 19 42 32 74
6 19 41 34 75 6 20 42 32 74
8 19 39 33 72 8 20 42 29 72
6 18 42 34 75 5 19 42 34 76
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2- 30. (Mean square) ( ‘97)

Sour ce 0 1 2 3 23 0 1 2 3 23

(R 125.4 110.6 34.9 294.6 468.9 22.0 220.2 175.9 38.4 34.7
(D 15.6 13.1 0.7 24 0.1 7.5 51 43.2 1.8 30.2
RD 111.9 461.4 48,5 353.0 458.9 62.7 149.1 257.6° 106.6 344.7
QY] 145.6 1.1 144.5 1.3 175.0 269.7° 34.8 40.1 794.0 466.3
RV 29.2 111.8 23.8 228.4 124.3 83.7 13.7 20.6 202.5 145.9
DV 342.8° 52.2 7.0 841 146.3 4.9 12.5 4.7 0.9 3.5
R D'V 96. 5 547.6 272.9 161.8 851.1 71.6 3.1 21.6 109.1 166.7

“and " indicate significance at 0.05 and 0.01 levels of probability,
respectively.

y H (

2-31). (250N) 61g
, (400N) 429
46% 33%
(250N)
, (400N)

569 469 .2 3

2 3 1909 141g
( 2-33)
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13.0mm 12. 6mm
2-31. 2-3 (‘97)
2-3

C ) (9) (% (9) (%
17 43 60 29 50 178 228 22

(150N) 16 34 50 32 49 180 229 21
19 28 47 40 49 9 145 34
14 30 44 32 43 116 159 27
21 48 67 30 39 122 161 24

(250N) 20 43 63 32 43 160 203 21
32 41 73 44 38 108 147 26
16 27 43 37 42 105 147 29
17 18 35 48 53 80 133 40

(400N) 16 21 38 43 48 110 158 30
27 29 56 47 39 97 136 29
19 23 41 45 46 89 135 34
17 34 50 33 48 143 190 25
22 39 61 36 41 124 164 25
19 23 42 46 47 94 141 33
18 34 52 34 47 138 18 25
21 30 51 41 43 102 145 30
17 30 46 36 45 127 172 26
22 34 56 39 45 114 158 28
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2-32. 2-3 (Mean square)( ‘97)

Sour ce 2-3
(R 208.3" 2792.47 3653.6° 1634.8° 565  24445.2° 25352.5  60L.2°
(D 297.2°  73L.3 961 7156 552  41128.3° 51212.1° 282.5
R* D 108.4  917.0°7 1501.9° 274.3 116  13066.2° 12007.5 323.8
v 762.5° 608.6 2733.5° 523 1.3 5850.4 6028.8 236.8
R* V 76.0  150.8  426.2 18.6 143 82.8 241 46.8
D* V 548.7° 1016 1122.3 3829 34.9 367L.5 2989.8 58.1
R* D* V 95.8 2787 6259 1140 200  2137.7 1446.3 179.9
“and " indicate significance at 0.05 and 0.01 levels of probability,
respectively.
1
2 3
2 3 881kg/ 10a
1, 389kg/ 10a ( 1.
2 3
2 3 1, 305kg/ 10a
965kg/ 10a
1997
(250N)
, SW
(400N) 2 3
1,182
1, 150kg/ 10a 2 3



2 1, 305kg/ 10a 965kg/ 10a
3 1, 716kg
2-33. , , (“97)
1 2-3

( ) (cm (nm) (9) (kg/ 10a)
5.1 12.6 88 180 835

(150N) 5.2 13.7 91 112 1026
5.0 12.4 84 295 1236
5.2 13.2 92 220 1630
4.7 11.9 82 297 679

(250N) 5.3 13.4 80 175 1191
5.0 12.6 84 250 982
5.2 13.3 95 146 1446
4.8 12.0 74 164 733

(400N) 5.1 12.8 88 180 822
4.8 12.5 81 226 1327
5.0 12.9 92 233 1716
5.1 13.0 89 243 1182
5.1 12.8 85 239 1075
4.9 12.6 84 266 1150
5.0 12.7 84 270 881
5.1 12.8 88 228 1389
5.2 13.2 90 216 1305
4.9 12.3 82 282 965
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2-34. , , (Mean square)( ‘97)

Sour ce
1 2-3
(R 0.4 1.8 281.1 668. 3 24288. 8
(D 0.0 0.2 485. 9 11397.0° 1553468. 2
R* D 0.2 1.7 331.1 11482.5  108051. 8
(V) 2.4 23.4" 1467.6" 19665.4  692920. 1"
R* V 0.1 0.6 186.5 8085. 9 34583. 8
D*V 0.1 2.1° 172.1 1.0 34504. 2
R*D*V 0.1 0.1 140.1 111.0 16150. 5
“and " indicate significance at 0.05 and 0.01 levels of probability,
respectively.
2000 ¢
1800 -
&
1600 — )
o m|
- 1400 P
= 1200 o @
& e 2 ]
o} "
o By —
e [ ] @ oHe - S
B0 | O gk 42RO 500
R ETTY
400 - "
Y
200 - &
(W,
57} zt-]
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1998

2 (250N
58cm 4 (150M
61 127
1997
( 2-35 1997
2- 35. (98)
(%

() (cm () (1-9 () 0 1 2 3 23
50 6 4 59 120 5 25 43 28 71

(150M 38 7 0 64 135 6 25 36 33 69
63 4 4 37 79 4 21 40 35 75

(250M 54 5 0 47 95 5 25 45 25 70
57 5 2 44 91 6 23 40 30 70

(400M 33 5 0 46 88 7 27 47 19 66
44 6 2 61 127 5 25 39 30 70

58 4 2 42 87 5 23 43 30 73

45 5 1 45 90 7 25 44 24 68

57 5 3 47 97 5 23 41 31 72

42 6 0 52 106 6 26 43 26 68

Sour ce

* %kt * % * % * % nS nS nS nS * nS

** o * ns ns ns ns ns i ns

: ** ns ns ns ns ns ns * i ns

"ns, * and ** indicate nonsignificance and significance at 0.05 and

0.01 level s of probability, respectively.
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: ( 2-36)

: (1500
5009
188
(1500
, 2 3
(2500 1,017kg/ 10a
304kg/ 10a . 1998
1997
2
2
2
2-37 . SW (400V
500g
( 2.
SwW
2
« 3.
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2-36. (“98)

(kg/ 10a)
C ) (cm (M) (9) () 1 2-3  (kgl 10a)

5.3 13.3 85 230 202 748 261

(150 ' 51 13.7 107 145 242 1105 265
5.0 12.1 76 207 212 925 274
(250M) 5.2 13.5 86 171 332 1109 307
4.9 12.3 87 219 283 944 397

(400N 5.5 13.7 93 177 335 969 211

5.2 13.5 96 188 222 926 263

5.1 12. 8 81 189 272 1017 291

5.2 13.0 90 198 309 956 304

5.1 12.6 83 219 232 872 311

5.3 13.6 95 164 303 1061 261

ns' ** * ns * ns ns

* % * % * * % * % * % nS
*

** * ns ns ns * ns

"ns, * and ** indicate nonsignificance and significance at 0.05 and

0.01 level s of probability, respectively.
1
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’ 98)

(‘97

2-37.

2-3

(%
75

(cm

(1-9)

88

43

97

73

77

28

78

77

59

75

71

31

76

69

47

69

66

39

71

59

50

98

69

64

38

75

37

63

71

47

54

71

44

57

66

46

33

74

75

41

97

70

49

49

98

72

72

40

75

58

52

70

56

44

74

62

53

70

62

37
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2-37. ()

/500g 1
(cm (m) (9 () (kg/ 10a)
97 50 12.5 86 187 288 1036
" 52 13.4 92 . 197 1328
4.9 12.3 83 207 302 831
5.3 13.4 88 . 177 1319
4.8 12.2 78 193 257 1030
50 12.9 90 . 275 1269
98 5.3 13.3 85 230 202 748
51 13.7 107 145 242 1105
50 12.1 76 207 212 925
5.2 13.5 86 171 332 1109
4.9 12.3 87 219 283 944
55 13.7 93 177 335 969
97 50 12.8 86 195 249 1136
98 52 131 89 191 268 967
5.2 13.2 92 187 232 1054
51 12.8 83 195 256 1046
51 12.8 87 196 288 1053
50 12.5 83 207 257 919
5.2 13.4 93 164 260 1183
:
2- 38. (Mean square)( ‘97 ’98)
Sour ce 2-3
(Y) 2790. 1" 22.9° 24779.1 1005.1" 0.6 3.6
(R 2448.5" 18.1° 5035.5° 326.2 0.3 4.6
Y*R 509. 4" 17.1° 650.3 5.7 0.1 1.4
(V) 12767. 4" 14. 4" 7.0 770.0° 2.9° 46.8"
RV 96.3 0.2 107.3 52.9 0.6" 1.4
YV 46.9 7.4 2017.8 1.7 0.1 0.3
YRV 1316. 3" 1.4 182.2 14. 8 0.6" 1.7
“and " indicate significance at 0.05 and 0.01 levels of probability,

respectively.
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2-38. ()

Sour ce /5009 1
(v 37.6 507.0 34453.1 310997. 6
(R 472.1° 480. 3 7627.1 1862.0
Y*R 180.9 817.2 6788. 3 51087. 7
(v 87.7 13284.5° 631.6 773907.8"
RV 191.3 1071. 5 1710. 6 54682. 6
YV 1511. 17 : 42002. 4" 79803. 5
YRV 54.9 : 8106. 6 43119.6

“and " indicate significance at 0.05 and 0.01 levels of probability,
respectively.

2000

1800 -

1600 f-

1400 F

1200

1000

[+l
ant ]

800 |

& kg 10a)

a7-v
67-H 2
Q-1 4
L b

™
=
]
T
OCE®

o el {1508 2} 52500 ) T { 4004 )
A #) o

2. (‘97 ’98)
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iy
=
y

(R

-}

Lak

2000

1800 |

16090 -

e _
g gg888g-°
T N O g
e A

{E0T/ 8- B

" 98)

(97

3>

1998

1997

2

1

50 x 20cm

1999

( 2-39).

50cm

6.7

10.2

50cm

1

50cm
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Tabl e 2-39. , , (‘99)
0 1 2 3
(cm () (%
40cm 1 31 6.9 9.3 47 20 32 33 15
2 40 5.2 8.9 31 24 33 32 10
50cm 1 38 6.5 10.3 57 19 35 36 11
2 41 5.9 10.2 46 23 37 31 8
40cm 35 6.0 9.1 39 22 33 32 13
50cm 40 6.2 10.2 51 21 36 34 9
1 34 6.7 9.8 52 19 33 34 13
2 41 5.6 9.6 38 24 35 32 9
LSD.os" 3.7 ns 0.71 9.3 NS ns ns ns
LSDy.os* 3.7 0.72 ns 9.3 NS ns nNns ns
LSDy.os5°® ns 1.58 ns 2004 ns NS ns ns
T
+
8§
2-40. ., 100 (‘99)
/5009
1 2-3
(cm (MM (9 (_ /5009) (kg/ 10a)
40cm 1 52 12.7 86 150 319 662
2 53 12.9 86 171 326 704
50cm 1 5.4 13.3 83 165 269 606
2 51 12.7 78 165 230 435
40cm 53 12. 8 86 161 323 683
50cm 52 13.0 81 165 249 520
1 53 13.0 84 158 294 634
2 52 12. 8 82 168 278 570
LSD.os" ns ns 3.0 ns ns ns
LSD.os* ns ns ns ns ns ns
LSDy.os5°® 3.05 ns 4.3 ns ns ns
T
+
8§
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50cm 1

50cm 1
40cm 1 50cm 2
47 46
(Tabl e 2-40) 5.3cm
, 12.9mm 500g 150 171
.2 3 ( ) 40cm
50cm
(223 ) :
: 50x20cm 1 1
4. < 4> 2
1 2
2
( 2-41)
, 2
1 1
2 , 2-42
1 1, 185kg/ 10a , 2
426kg/ 10a .2
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2-41. 2 (“99)
0 1 2 3
(cm ( I ) (%
1 1 31 6.5 9.7 58 113 8 20 42 31
) 2 42 6.4 9.9 47 90 7 21 46 26
36 6.4 9.8 52 101 7 20 44 28
LSD.os 4.30 ns ns ns ns ns ns ns ns
2 1 24 4.7 8.1 42 83 6 25 44 25
( ) 2 25 4.2 8.7 33 70 8 21 40 30
25 4.5 8.4 37 76 7 23 42 28
LSD.os ns ns 0. 46 ns ns ns ns ns ns
1
2-42. 2 (“99)
/5009
1 2-3
(cm () (9) (__/5009) (kg/ 10a)
1 1 5.9 12.2 87 148 128 1073
) 2 5.8 13.3 83 153 149 1297
5.9 12.7 85 151 138 1185
LSDy. 05 ns ns ns ns ns ns
2 1 5.1 13.0 78 196 60 371
( ) 2 5.0 13.2 82 182 85 480
51 13.1 80 189 72 426
LSDy. 0s ns ns ns ns ns ns
4 1999



A kel 10a)

602kg/ 10a

426kg/ 10a

iy

ANy S

S L
i, i A

2y

- 83 -
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(3389019-1-1, AGS348
SS92414- 126- 2- 3

( 150m 250m 400n)
400m

50x20cm 1 1
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2,500 /250ha

(R6 stage) (Rr stage)
7 8

(
1994, Chen etal 1991, Ryichi 1991, Yoshinori 1991, Anna 1990)

Toppi ng( 1973)

air cooling ice water
(Eversan & Geenson 1987, Yasuhrio 1991), C-A
(Henderson & Buescher 1997,
Tsay & Sheu 1991)
( 1993) ( 1966)
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(400m 250m 150m)

98

99
2
< 1>
, 250m , 150m

pr ecool i ng)

1 FE
(TA- X2)

and col or difference neter (TG 1500M)

1997

(400m

(vacuum

PH pol yethyl ene filn), ARantilfog filmn)

N:l

texture anal yser
col or

Misel | hue

, Vit-C  2.4-dinitrophenyl hydrazi ne



540 :

< 2>
1998 (400m
, 250m , 150m )
steam bl anchi ng 105 2
bl anchi ng 100 2
x 15 PE(pol yethylene filnm, AR Antifog film)
300g -70 24
-20 . -20
( ) 2 :
10 01 24
2 ( ) 3
texture anal yser ( TA- XC2) 2 probe
col or and col or difference neter (TG 1500M0)
. Mit-C 2.4-dinitrophenyl hydrazi ne 540
4
< 3>
1999
7 22 8 20
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PE(pol yet hyl ene film)
(0 2 )

texture anal yser (TS XIR) 2 probe
col or and col or difference neter (TG 1500M)

2

3
< 1>
1 (vacuum pr ecool i ng)

28 30 4 5
1 60 80
2.
3-1
400m 3 53.5% 250m 46. 2% 150m 39. 6%
2 1
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] v ®™ W H D & AW W
TN R

29 1. ) B SEERTe] Fheael mE E2Et

250m 150m 3 55.6 56.6% 400m
2 1 250m 150m
) 250m
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3-1

%

(m 3 2 1 3 2 1
400 53.5 38.9 7.6 50. 3 47.2 2.5
250 46.2 42.6 11.2 56. 6 41. 4 2.0
150 39.6 47.8 12.6 55. 6 41.2 3.0
3-2
400m
250m 150m
250m
250m
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3-2

( )

(m

400 54.8 | 12.0 | 14.2 9.7 | 58.9 | 1229 | 16.0 | 10.5

250 55.2 | 12.3 | 14.7 9.9 | 60.6 | 13.2 | 15.7 | 10.6

150 56.7 | 12.1 | 14.9 | 10.1 | 58.8 | 13.0 | 15.1 | 10.6
4.

3-3

PE AF 18
24 400m 17. 18% 18. 21%
250m 20.58% 15. 74% 150m 21. 01%
14. 68% 400m 17. 08% 16. 08%
250m 16.24% 14.4% 150m 19.37% 20.37%
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PE AF 18 400m

PE 1.14% AF 1.16% 0.95 1.04%
PE 0.95% AF 1.04% 0.75% 0.8% 250m 150m
PE AF
5.
3-4
PE AF
400m
24 1 1169/ @2
429/ 82 PE AF
419/ @2 , 989/ B2
400m 24 1
4719/ @2 PE AF 3309/ B2
133g/ @2 . 2039/ 22

PE AF 4939/ 2 , 5449/ @2
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3-3. ( )
()
(m 0 6 12 18 24 30
0 5.89 10.09 13.73 17.18 24.15
PE 0 0.14 040 1.14 498 9.8
AF 0 0.15 048 1.16 501 10.01
0 4.56 893 13.44 18.21 25.49
PE 0 0.12 034 0.9 4.48 8.63
400 AF 0 0.13 045 1.04 516 9.69
0 525 951 14.51 17.08 21.60
PE 0 0.12 035 0.9 475 8.45
AF 0 0.13 069 1.04 4.83 9.14
0 572 897 13.29 16.08 19.09
PE 0 0.11 028 0.75 39 7.63
AF 0 0.12 034 0.8 4.07 8.23
0 5.55 10.44 16.59 20.58 25.61
PE 0 0.15 043 1.16 500 9.98
AF 0 0.16 050 1.20 521 10.14
0 4.30 594 10.12 15.74 21.59
PE 0 0.12 03 0.97 450 8.98
250 AF 0 0.13 051 1.25 547 9.87
0 55 915 13.38 16.24 20.16
PE 0 0.13 03 098 477 851
AF 0 0.13 040 1.06 4.8 917
0 4.42 7.90 12.04 14.43 19.88
PE 0 0.11 030 0.77 39 7.76
AF 0 0.12 034 0.90 4.09 8.42
0 4.28 835 14.93 21.01 28.57
PE 0 0.15 043 1.16 504 10.06
AF 0 0.17 050 1.18 523 10.16
0 505 7.91 11.22 14.68 20.38
PE 0 0.14 037 1.04 453 9.04
150 AF 0 0.15 050 1.30 550 10.01
0 6.47 975 16.72 19.37 21.24
PE 0 0.13 040 0.9 478 8.63
AF 0 0.14 045 1.17 4.8 9.26
0 6.59 10.67 15.86 20.37 24.46
PE 0 0.11 031 0.8 4.8 9.26
AF 0 0.12 035 0.92 410 9.28
97. 8. 16, '97. 8. 26
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3-4. ( c o 82 )
()
(m 0 6 12 18 24 30
1643 1693 1628 1766 1759 2261
PE " 1671 1637 1535 1530 1523
AF " 1688 1635 1611 1531 1525
1643 1666 1763 1787 1801 2114
PE " 1768 1628 1572 1466 1313
400 AF " 1643 1653 1548 1513 1510
2067 1806 1894 2059 2109 2270
PE " 2058 2044 2040 2026 2018
AF " 2053 2034 2061 1969 1923
2067 1674 1826 1987 2137 2139
PE " 2514 2149 2075 1878 1574
AF " 2006 2167 2086 1789 1523
1669 1783 1803 1865 1897 1907
PE " 1588 1521 1523 146 1470
AF " 1562 1531 1520 1530 1530
1669 1620 1658 1748 1830 1882
PE " 1722 1619 1638 1562 1560
050 AF " 2000 1838 1623 1580 1462
2351 2273 2300 2438 2756 2268
PE " 2219 2548 2502 2372 2326
AF " 2826 2556 2461 2388 2188
2351 2004 2141 2328 2530 2732
PE " 2348 2336 2319 2163 2088
AF " 2794 2646 2515 2408 2266
1691 1925 2060 2093 2192 2234
PE " 1791 1729 1682 1494 1387
AF " 1699 1672 1637 1487 1484
1691 2185 2192 2182 2394 2487
PE " 1690 1681 1750 1663 1564
150 AF " 1672 1629 1500 1544 1451
2186 2134 2412 2545 2674 2862
PE " 2196 2170 2164 2137 2102
AF " 2180 2165 2154 2130 2098
2186 2052 2348 2501 2896 3144
PE " 2145 2121 2093 2154 2010
AF " 2150 2137 2099 2150 2015




250m

36

400m

150m

400m

250m

400m

L hue
35
PE AF
250m 150m
PE
L
150m
hue

- 05 -

400m



18 4. 19GY 0. 59GY
4. 566/ 0. 48G¢

PE AF 24 e )
250m  150m

12 18 (QY)

Vit-C
Vit-C 37
. 400m 22.3
% 24 , PE A 7.3
% 9.6 % 7.4 % 10.4 %
, PE A 7.7 % 9.6 %
8.2 % 10.1 % . 250m 150m
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(L-val ue)

(m

()

12

18

24

30

400

37.79
36. 76
39.00

34.24
35. 89
36. 82

35.10
34.01
38.15

30.70
32. 96
35. 68

31. 88
33.67
39.91

32.89
34.70
38.04

37.28
39.17
38. 66

36. 67
36. 66
37.21

34.45
37.02
36. 63

32.24
36. 13
37. 17

33.26
35.13
37.34

30. 32
35.72
35.31

40. 18
37.68
38. 60

37.62
37.99
38. 66

37.82
36. 28
38.94

37.08
41.14
37.88

37.21
36. 64
38. 27

35.32
35.14
37.69

39.01
41. 71
40. 53

39.09
40. 53
39. 67

36. 06
39.79
37.29

37.38
41.18
40. 91

34.14
41. 82
39.12

33. 96
40. 69
38. 15

250

38.95
42. 46
40. 39

37.74
39. 07
35.03

35. 26
38.70
39. 97

32.70
38. 52
39.21

32.78
41. 19
40. 81

31.73
39. 07
39. 15

44. 35
38. 96
41. 18

36. 54
37.01
39. 90

38.74
38.81
38.31

37.81
36. 63
36. 20

37.39
38.20
40. 69

37.05
36. 56
40. 20

41.76
42. 47
42. 43

40.74
41. 39
40.75

37.78
39.32
40. 02

38.91
42.10
39.81

38.77
41. 54
39. 69

35.45
40. 26
39. 57

40. 92
40. 84
41. 42

39. 85
41.57
40. 62

38.91
39.52
38. 99

39. 86
43.19
41.78

35. 66
39. 26
39. 96

34. 37
38.45
38. 27

150

39.63
41. 50
39. 39

35.53
39.55
37.38

34.72
39.01
35.70

34.31
38.71
36.91

33.90
38.21
35.57

33.65
37.23
35.03

41.01
37. 86
40. 20

40.78
37.29
37.41

39. 56
38.61
36. 78

35. 80
37.85
36. 16

35.14
35.85
35.57

35. 26
35.28
35.28

38.00
41. 64
41. 80

36. 29
39. 66
39. 63

35.14
39.30
38.10

35.64
42.39
40. 92

35.14
35.85
37.34

32. 66
38. 17
39. 26

*® %® %A ¥RA F® FHA R F®R FA FR FR FA

41. 07
39.28
40. 00

38. 36
40. 51
39. 13

37.62
39.51
35.52

37. 67
38. 97
35. 58

35. 47
37.21
36. 97

33.26
37.14
36. 84
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(hue-val ue)

(m

()

0 6 12 18 24

30

400

4.19GY 4.29G¢ 2. 72GY 0.59GY 8. 88Y
4.76GY 4.15G¢ 2. 75GY 1. 70GY 0. 65GY
4.39GY 3. 72G¢ 2. 66GY 1. 23GY 0. 78GY

4.92Y
9.11Y
7.47Y

4.67GY 3.96G¢ 2. 75GY 0.24GY 7.59Y
4.55GY 4.12G¢ 4.83GY 2. 74GY 0. 89GY
4. 14GY 3.66G¢ 3.53GY 1. 56GY 1. 21GY

5.19Y
7. 40Y
6. 42Y

4.56GY 2. 96G¢ 2. 60GY 0.48GY 9.75Y
5.08GY 4. 19GY 3. 28Gr 0. 56GY 0. 26GY
4.33GY 3.09G¢ 2. 08GY 1. 50Gf 9. 33Y

5. 64Y
7.67Y
7.56Y

3.94Gy 2.82GY 1.44GY 9.25Y 7.88Y

5. 40Y

4.29GY 3.99G 2. 66GY 1. 22GY 0. 60GY 0. 24GY

4.48GY 3.69G¢ 2. 29GY 1. 78GY 9.43Y

6. 56

250

4.27GY 3.41G¢ 1.49GY 9.60Y 6.13Y
3.42GY 2.99GY 1.49Gr 0. 99GY 0. 28GY
3.48GY 3.45GY 1.91Gr 0. 80GY 0. 25GY

4. 58Y
6. 06Y
7.59Y

3.49GY 3.45GY 0.93Gr 8.86Y 6.08GY
3.40GY 1. 97GY 1.85Gr 0. 80GY 0. 60GY
3.91GY 3.06GY 2.42Gy 1. 39GY 0. 49GY

5.11Y
4.79Y
7.77Y

4.20GY 3.29G¢ 2. 30GY 0.61GY 7.17Y
3.98GY 3. 19Gr 1.88Gr 0. 68GY 0.40GY
4.32GY 3.11G¢ 2. 21GY 0.44GY 9. 24Y

4.81Y
3. 16Y
6. 36Y

4.65GY 3.14G¢ 2.52GY 0.94GY 7.24Y
4.35GY 3.55G¢ 2.07GY 1.36GY 0.77Y
4.37GY 3.30G¢ 1.85GY 0.94GY 9.45Y

5. 09Y
9.81Y
6. 84Y

150

4.31GY 4.12G¢ 1.46GY 0.21Y 6.44Y
3.65GY 3.00GY 1.53Gr 1. 52G¢ 0. 05GY
4.47GY 4.05G¢ 2.36GY 1. 01GY 9. 16Y

5.54Y
6. 84Y
7. 63Y

3. 74GY 3.29GY 1.43GY 8.53Y 6.21Y

4. 85Y

4.08GY 3.83G¢ 3.14GY 2. 14GY 1. 37GY 0. 23G¢

4.18GY 2.84GY 1. 22GY 0. 82GY 8.72Y

5. 10Y

4.64GY 2.87G¢ 1. 79GY 9.43Y 8.11Y
5.14GY 4. 15GY 3.42Gy 2. 58GY 0. 45GY
4.40GY 2.59G¢ 1. 76GY 1.83G 0.27GY

4.98Y
3.87Y
9.11Y

*® %® %A ¥RA %R FHA ¥R F®R FA R FR FA

4.41GY 2. 92G¢ 2.12GY 0. 73GY 8.58Y
4.62GY 3.23G¢ 2.89GY 1. 04GY 0.49GY
4.26GY 2.99G 2.17Gr 1.57 0.38GY

5.24Y
4. 09Y
8. 26Y

- 08 -




3-7. ( %
()
(m 0 6 12 18 24 30
2.3 19.4 14.3 10.3 7.3 3.6
PE " 20.2 17.2 12.6 9.6 7.3
AF " 20.2 16.7 11.7 82 5.9
" 19.8 15.6 11.1 7.8 4.7
PE " 20.7 17.5 13.2 10.4 8.5
400 AF " 205 17.1 12.4 95 7.6
23.1 19.5 159 1.7 7.7 3.0
PE " 200 17.1 13.1 9.6 6.7
AF " 2001 16.8 123 9.1 5.1
23.1 19.8 16.2 12.1 82 3.6
PE " 20.2 17.5 13.4 10.1 7.6
AF " 20.5 17.2 12.1 82 3.6
22.8 19.7 14.8 10.6 7.2 3.4
PE " 20.5 17.2 12.6 9.7 7.3
AF " 20.4 165 11.5 84 5.8
2.8 20.1 156 11..5 7.8 4.3
PE " 20.7 17.9 13.3 10.4 8.7
250 AF " 20.6 17.4 12.4 9.8 7.6
2.9 19.2 16.2 11..5 7.5 3.5
PE " 200 17.3 13.3 95 6.8
AF " 203 17.1 12.3 9.2 5.4
" 19.7 16.5 12.5 87 3.7
PE " 200 17.7 13.5 10.5 7.5
AF " 20.3 17.6 13.2 9.9 7.5
23.1 19.9 14.8 10.7 7.9 3.9
PE " 20.5 17.8 13.1 10.3 7.5
AF " 20.4 17.2 120 88 6.1
23.1 20.1 159 11.5 82 4.9
PE " 209 181 13.8 11.1 8.8
150 AF " 20.7 17.7 12.6 10.2 7.7
23.4 19.7 16.2 1.7 7.9 3.2
PE " 20.2 17.3 13.3 10.0 6.8
AF " 20.4 17.1 12,5 9.3 55
23.4 20.3 16.4 12.3 85 3.8
PE " 20,1 17.9 13.7 10.3 7.7
AF " 20.8 17.5 12.6 10.1 6.1
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1 bl anchi ng

400m
250m 150m
400m
3-8 (FE ) (

400m 250m 100m 400m 250m 100m
5.4 50 4.6 5.8 5.2 4.8
6.0 5.2 50 5.4 5.0 50
3.8 3.2 3.0 3.6 3.4 3.2
57 5.5 4.8 5.8 5.6 5.4
5.2 4.7 4.4 5.2 4.8 4.6

: 9, L7, . 5, : 3, 1

2>
39
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400m , 250m
]l \A t = C
39 ( %
(m Mt-C (ny%
66. 21 3.31 9. 05 15. 72 22.5
400
65. 42 354 9. 99 15. 98 23.5
66. 44 3.36 9 17 15. 78 23.0
250
64. 71 3.55 9.92 15. 83 23.1
66. 37 3.21 9. 26 15. 72 23.2
150
64. 35 3.56 9.90 15. 92 23.3
2.
3-10
91.3g 98.0g 77.6g9 81.99
400m 150m
400m 62. 8nMm 250m ,
150m 150m
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250m 400m
400m 28849/ @2mm
250m 150m . 250m
20379/ @2mm 400m , 150m
L 400m 59. 06
-14.64
a 250m , 150m
400m
250m
3-10. , )
(m (@ | (m | (m | (ge2m | a b
77.6 57.3 12.6 1672 53.84 | -13.58| 37.30
400
98.0 62.8 13.9 2884 59.06 | -14.64| 37.37
58. 4 58.4 12.5 2037 52.62 | -11.29| 36.90
250
59.4 59.4 13.5 2620 55.45 | -12.81| 35.35
60. 8 60.8 12.9 1645 51.80 | -12.62| 37.56
150
61.7 61.7 13.8 2480 53.76 | -12.67| 36.24
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S eam bl anchi ng bl anchi ng -20 4

311 st eam bl anchi ng
400m 250m 150m

L 250m PE AF

400m 150m
a 400m PE
-12.58 250m
PE -12.45
. Mt-C

4. H anching

anchi ng 4 ., Mt-C
3-12 400m
PE AF 917.
2 1271. 4kg/ @82 250m 150m
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Vit-C

anchi ng

250m 150m

41.65 48.92

400m
250m 150m
250m
PE -20 4
3-13

250m
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311 4 (st eam bl anchi ng)

Mt-C

(m (o g20m | a b (ng %
570.3 41.28 | -11.06 | 19.92 16.5

PE 648. 4 45.63 | -12.58 | 22.32 18.7

697.0 45.99 | -12.03 | 22.57 17.6

641. 1 48.38 | -10.98 | 23.07 16.0

AF 663.0 49.09 | -11.07 | 23.65 18.2

400 559. 8 45.18 | -10.51 | 22.34 17.7
717.7 43.35 | -12.31 | 23.42 18.2

PE 1056. 5 46.65 | -10.51 | 22.13 19.5

924.1 46.38 | -11.92 | 23.20 18.4

1188. 8 46.09 | -11.76 | 22.65 18.0

AF 1480. 3 47.92 -9.74 23.32 19.0

1141.5 46.00 | -11.25 | 22.55 17.9

542.8 50.35 | -12.78 | 24.78 17.0

PE 837.9 44.05 | -11.26 | 21.43 18.8

692. 2 46.57 | -12.67 | 22.77 16.8

544.0 48.99 | -12.85 | 24.43 17.4

AF 714.0 50. 30 -9.98 23.66 18.0

250 767.5 46.57 | -12.67 | 22.77 17.0
653.3 43. 63 -9.40 21.43 17.9

PE 694. 6 44. 89 -9.22 22.19 19.2

868. 2 46.78 | -12.45 | 23.48 18.5

579. 2 46. 34 -9.81 22.58 17.5

AF 806. 3 48. 10 -9.39 23.08 18.8

767.5 47. 67 -9.47 22.92 18.6

591. 4 4.71 | -12.22 | 22.09 16.8

PE 698. 2 46.75 | -12.00 | 23.35 17.6

755. 3 40.32 | -11.14 | 18.76 16.5

531.9 46.24 | -11.07 | 21.97 16.5

AF 754.1 47.09 | -11.39 | 23.10 17.0

150 840. 3 44.57 | -11.20 | 21.90 16.3
593.8 45.45 | -11.91 | 22.92 17.0

PE 621. 7 46.52 | -11.42 | 23.52 18.8

766. 2 46.58 | -12.50 | 23.58 18.4

766. 2 48.04 | -12.95 | 23.46 17.0

AF 954. 5 48.38 | -10.86 | 26.18 18.4

994. 5 43. 03 -8.41 21.39 18.0
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3-12. (B anchi ng)

Mt-C

(o (g g2m) || a b | (W%
819.7 47.75 | -13.33 | 23.04 16.0

751.7 44.34 | -12.60 | 21.50 18.5

801.5 48.92 | -11.76 | 22.44 16. 2

910. 7 46.82 | -11.76 | 22.54 18.0

0 783.2 47.50 | -12.43 | 23.17 18.0
917. 2 46.80 | -11.59 | 23.36 19.2

875.5 47.48 | -11.40 | 23.10 17.9

1271. 4 47.56 | -10.79 | 23.26 18.6

745. 6 46.32 | -13.40 | 21.80 16.8

858.5 45.78 | -12.46 | 22.16 18.2

824.5 46. 77 -9.99 20.72 17.0

840. 3 48.01 | -11.92 | 21.88 17.9

20 1026. 1 45.68 | -11.66 | 23.03 17.4
1281.1 43.69 | -11.26 | 21.60 18.8

811.2 44.50 | -10.13 | 21.76 17.3

1074.7 44. 51 -9.97 21.32 18.2

745. 6 44.45 | -12.04 | 21.74 17.0

858.5 41.65 | -12.45 | 20.68 18.0

824.5 43.88 | -11.01 | 20.70 16.5

840. 3 46.17 | -10.56 | 22.97 17.1

150 856. 1 46.28 | -11.42 | 23.09 16. 2
1004. 3 46.44 | -11.42 | 23.52 16.9

1187.2 45.70 | -10.37 | 22.47 16.8

1254. 4 47.17 | -10.27 | 23.87 18.1
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313 (FE bl anchi ng

3)
( : )
(n 400 250 150 400 250 150
56 |58| 54 |56| 54 |56| 58 60| 5.6 58| 54|56
7080 60|70, 60|70/ 80 |90| 6.5|80| 60|70
50 |55| 56 |60 55 |6.0] 6.0 65| 6.0|70| 55|6.0
50|60. | 50 |6.0| 50 |6.0| 7.0 |80| 7.5 |80| 5.0 |6.0
6.5|7.0| 55|/6.5| 6.0 |6.3| 7.0 |80| 6.5|7.0| 5.8 |6.2
9| 7| 5| 3, 1
< 3>
1
314
1
66. 32%
1
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3-14 ( %
1 66. 32 9. 64 3.51 14. 87
65. 35 9.97 3.54 15. 47
315
1 69. 3
50. 9 1
86. 4g 1 16. 59
3
50. 70% 40. 80% 10%
3-15.
(%
(9)
() () 3 2 1
1 60.31 | 14.17 69. 83 50.70 | 45.10 | 4.20
50.93 | 13.53 86. 36 40.80 | 50.20 9.00
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18

3-16.

3-16

0. 90%

24

PH pol yet hyl ene)

15

- %

()

12

15

18

21

24

27

2.74
0.21

5.70
0.40

12.50
0.74

17.33
0.82

25. 86
1.40

34. 40
3.69

44. 93
6. 97

51. 26
9.45

68. 27
14. 37

3.76
0.20

7.80
0.38

15.70
0.40

21.53
0.57

28.45
0.69

33. 86
0.90

43. 46
3.12

49.70
6. 27

55.90
8.59

2.69
0.41

5.48
0.75

11. 25
1.16

16. 48
1.50

24. 47
2.08

35.40
4.70

46. 93
8.00

53. 37
9.69

65.41
15.17

3.64
0.17

LTS B T

21.60
0.33

32.80
0.41

38.50
0.41

46. 00
0.50

51. 50
0.50

55.00
0. 66

58. 60
0.83

62. 60
1.25
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L 317

24

3-17.

15

(L-Val ue)

(

)

12

15

18

21

24

27

57.72
PE |57.72

60. 51
60. 38

42.01
57.21

35. 66
58. 67

39.55
57.36

34.53
49.18

35. 86
46. 64

36. 18
44. 26

37.64
42.18

57.72
PE |57.72

55.99
59.21

54. 82
58.41

52.90
58. 49

48.71
56. 66

51. 84
59. 88

41. 13
58.54

37.53
57.01

37.72
54. 38

57.61
PE |55.49

44. 27
53.52

40. 15
52. 26

40. 22
43.39

39. 16
42.19

36. 43
40. 85

36. 38
39. 96

36. 82
38. 17

36. 69
38. 10

56. 03

PE |60. 46

53.24
59.21

53.20
59. 84

44. 54
59. 96

40. 31
59. 48

39. 65
59. 43

39.19
51. 44

38.95
59. 11

38. 80
51. 60
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318

PE
1
21 975.99 82 , 1186.8y 22
PE 229.5¢ @2 , 162.1g o
21
469.59 2 , 515.8y 22 . PE
3-18 ( 9 e2)

()

993.6/1039. 5/ 1097. 6/ 1063. 3| 2131. 9/2160. 4/1969.5| - -
FE |993.6| 810.3| 904.2| 905.3| 883.1| 783.5] 764.1] 760.5| -
993.6| 908.8|1051. 7|1152. 4/ 1546. 7|1922.9/2163. 7| 2180. 4| -
FE |993.6| 883.5 999.7| 916.4| 807.3| 819.9| 831.5| 68L.6|643.7

822.0| 960.8| 881 1/1048.1/1020.9/1082. 0/1291. 5| - -
FE |822.0| 877.0 845.2 786.1| 818.4| 788.6| 760.1] 748.5| -
822.0| 753.3| 669.5 778.0] 804.8| 880.8/1337.8| - -
FE |822.0| 663.9 811 3| 782.6| 820.9| 819.6| 791.6| 761.4|727.7
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(400m 250m 150m)

, bl anchi ng 1
4-5 60-80
3 400m 53. 5%
PE AF
, PE AF 400m
L )
400m
\A t = C 1
PE 1
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, 400m

8. Seambl anchi ng br anchi ng

9. 400m

10. PE
Vit-C
11. Hanching PE -20 4

400m
12. 1
69. 3 59.9
86. 39 16. 59
13. 3 1 50. 7%
40. 8% 10%
14. ,

15. L
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part ner

part ner

100
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1. 1
< 1>
1) 1-1.
( ) -
- - - - - i ci ng-
100 3 . t ext ur enet er

har dness, cohesi veness, chew ness, gunminess, adhesi veness,

10 : : I
). 20 ), 30 ), 4 ) X )
4
t ext onet er
lcm probe
readi ng
2) 1-2.
1-1
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2, 3 4 5 1-1
t ext ur enet er har dness, cohesi veness, chew ness,
gunm ness, adhesi veness
1-1
< 2>,
1
3 H
icing , 5, 10, 15%
ATARD S 28E
i ). 3 ). 5( 1
< 3>
1

30, 35, 40, 45

. < 4> Part ner

1) 4-1.
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, ) 3 10 10 4 ,
30x5cm 1 1 ,

2) 4-2.

8 (Nat suhama, Azumino 30days
pnt, Azusagawa, Kawana ohzaya pnm, |zukinnari, Akahana, S rohana,
Toyonari) 4 8 30x 5cm

2 , , , ,
, , vernier caliper
, texture neter (Stable Mcro Systens Ltd TA XI2)
, speed 5mmisec, distance 2cm  needl e

probe P 0.25S

1) 1-1.

1 Shi rohana

3 13 30 x 20cm 1 1 ,
N P.Q- KG-21- 17- 17kg/ 10a
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2) 1-2.

G ant

3) 1-3. Partner

Table 4-1. Panting date,

different croppi ng systens.

3 13 30 x25cm 1 1
NPQ- KO = 21-17-17kg/ 10a

Shi rohana, ,

planting density, and plot |ay-out of

. ) M anti ng A ot
Vareity A anting date .
density | ay- out
Shi r ohana March 10 30 x 10cm
Superkl e March 10 30 x 5cm
Shi rohana +
June 12
Seokr yangput kong 50 x 20em
Superkl e + June 6
Seokr yangput kong RBwth
hi rohana + Jangyeobkong June 12 3reps
Superkl e + Jangyeobkong June 6 S0 x 20cm Pe:
Seokr yangput kong
Jangyeobkong
Keur ungkong May 10 50 x 20cm
185234
. < 2> Partner crop
1) 2-1.
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Shi rohana, Akahana,

Toyonari 1998 3 10 30 x 20, 40 x 15, 50
x 12, 60 x 10cm : 2
2) 2-2.
Akahana, Azumino, Azusagawa, |zukinari, Natsuhana,
Shi r ohana, Toyonar i 1998 3 10 40 x
15cm 1 1 5 10, 15, 20
sucr ose , vitamn C , (1: , 3 , 5
)
3) 2-3.
Shi r ohana
bl anchi ng , 1, 2, 3, 4, 5
: -40 ,
TAXT2 texture neter
10 (1: , 3 , 5
)
4) 2-4.
wat er bath
, 2,3 4,5 ,
-40 , TAXT2 texture
net er , 10
(1: , 3 , 5 )
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< 1> 2

6 (

Table 4-2. Varieties,

4-2)

pl anting dates,

croppi ng systens practiced.

and planting densities in

Vari ety P anting date| P anting density
QG oppi ng system
Soybean| Peas |Soybean| Peas | Soybean| Peas
(DG een pea + sunmer Seokryang
type soybean putkong Sparkl e |June 14 |Mar. 12 30x5cm
(2)G een pea + autunm
Sumon201
type soybean 50 % 20
(®Pod-edi bl e pea + Seokryang cm
summer type soybean put kong .
(DPod- edi bl e pea + Shi rohanalJune 14| Mar. 12 1pt./ hi 30 x 10cm
Sumon201
aut urm type soybean I
Full season croppin
® PPINg Sumon201 My 1
of aut unm soybean
BRI season croppi ng|Seokryang My 1
of sunmer type soybean |putkong Y
>  transplanted after seeding in tray.
< 2>
1, 2 ( 201 )
1
(2, 3 ), ( , 15% )
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< 3> Partner

part ner (
Far ki e, Shi r ohana
) green pea
i) ( )
pat ner

1) 1-1.
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chew ness
gunmi ness
adhesi veness

adhesi veness cohesi veness

spri ngi ness

Table 4-3. HEfect of boiling nethod on the physical properties of
veget abl e soybeans

\ari et Boi ling Hard ohesive Jringi Chew Qumi Adhesi ve
I'l €l
y net hod -nNess -Ness -nNess -Ness -Nness -Nness
S eam 80L.3  0.239 0983  186.9  189.8 62. 4
M won Vet er 628.6  0.259  0.980 1611  163.8 68. 2
m 715.0  0.249  0.982 1740  176.8 65. 3
Seam 908.8  0.224  0.985 177.1  179.7 66. 6
Seokr yangpu
Vet er 805.0  0.233 0971 191.8  212.8 74.3
tkong m 856.9  0.228  0.978  206.6  196.2 70.5
Kool Seam 689.0 0.215  0.989 1540  155.5 45.8
Vet er 655.2  0.226  0.935  134.7  141.8 73.1
kong m 672.1  0.220  0.962 1444  148.6 59, 4
Seam 1018,1  0.254  1.155  209.7  297.2 90.7
Jangyeob-
Vet er 832.7  0.294  0.995  299.5  218.2 127.5
kong m 925.4  0.274 1.075  254.6  257.7 100.1
\ean Seam 854.4  0.233 1.028  18L9 205. 6 85.8
Vet er 580.3  0.253 0.970  196.7 184.2 66. 4
0,
LS(5% Betveen neans of 73.3  0.029  0.129 318 28.0 25.3
variety
Between neans of
102.2  0.020 0.130 13.5 20.3 19. 4

boi | i ng net hods
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Table 4-4. Hfect of boiling nethod on the pod dehi scence and noi sture
content in pod shell of processed vegetabl e soybeans

) Mbi sture
) o Pod dehi scence
Vari ety Boi | i ng net hod cont ent
(kg/cmi )

(ng)

S eam 14.1 97.0

M won Vet er 7.3 121.6

m 10.7 109. 3

S eam 15.8 81.0
Seokr yangput k Vit er 15.5 109. 3
ong m 15.7 95.2

S eam 15.6 57.6

Keunol kong Vet er 10.9 229.0
m 13.2 143.3

Jangyeobkong S eam 16.4 69. 3
Vit er 15.0 103. 3

m 15.7 86.3

Mean S eam 15.5 76.2

it er 12.2 140. 8

LS 5% Between neans of variety ... 4.1 12.5
Bet ween neans of boiling net hods 3.0 28.3
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Table 4-5. Results of panel tests for the vegetabl e soybeans processed
by different boiling nethods.

Variety Boi i ng net hod Sheet ness Taste Tot al
S eam 2.67 2.67 2.67
M won Vit er 2.56 2.44 2.56
m 2.61 2.56 2.61
S eam 2.67 2.44 2.89
Seokr yangput kong it er 2. 2.56 2.89
m 2.50 2.50 2.89
S eam 2. 2.78 2.67
Keunol kong V¥t er 2.22 2.33 2.33
m 2. 2.56 2.50
S eam 2.78 3.33 3.11
Jangyeobkong Wt er 2.78 3.22 2.89
m 2.78 3.28 3.00
LS(5% Bet. nmeans of variety 0.70 0.55 0.73
Bet. boiling nethods wthin
. 0.61 0. 46 0.57
a variety
)
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gunm ness,

adhesi veness  cohesi veness

chew ness, adhesi veness cohesi veness

1996

-40
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Table 4-6. Hfect of boiling tine on the physical properties of
veget abl e soybeans

\ari Boi ling Hard ohesive  Spri ngi Chew Qunni Adhesi ve
riety ti ne(m n) - ness - ness -ness - ness - ness - ness
2 743.7  0.230  0.942 179.8 130.9 42.5
3 702.0  0.230  0.944 162.6 142.2 45.5
M viongr een 4 629.6  0.246 0.941 136.1 174.7 49.6
5 568.8  0.254  0.876 114.9 192.6 58.8
2 7147  0.222  0.946 150.3 138.9 49.0
Seokryang 3 681.2  0.236  0.949 152.4 144.5 55. 2
put kong 4 576.1  0.244  0.936 139.8 158.5 54. 3
5 556.2  0.304 0,921 124.5 160.2 55. 6
2 747.3  0.220  0.9% 152.6 157.8 44.9
3 761.8  0.213  0.926 147.0 160.3 50.0
Keunol kong 4 680.3  0.201  0.906  143.1  164.8 53.4
5 644.0  0.294  0.906 130.6 189.0 60. 8
2 1024.5  0.220  0.968 211.2 181.4 43.7
Jangyeobkong 3 956.9  0.223  0.935 178.0 213.4 46.3
4 907.6  0.241  0.925 177.3 290. 1 45. 4
5 901.2  0.317  0.906 173.9 3214 56.0
LSXSAEoiling nethods o0 o s 0,027 25.2 24.2 21.2
wthin a variety
5% 4-7 15%
1999
(25% )
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Table 4-7. Results of panel tests for the processed vegetabl e soybeans
at different salt concentrations.

Salt concentration (% LSX(5%
Vari ety Bet ween neans
5 10 15 of boiling
ti nes
Jangyeobkong 2.3 2.6 31
Keunol kong 2.1 2.8 4.5
M won 3.2 2.5 4.0
Seokr yangput kong 2.4 2.7 31
Mean 2.5 2.7 3.7 0.4

LSD (5% 0.5 0.4 0.6

Bet. varties

* Panel scores are based on 1 for insufficiently salted, 3 for
appropriate, and 5 for salty, respectively.

, 30, 35

40
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Table 4-8. Degree of pod dehi scence after the days to flower for the
processed frozen veget abl e soybeans.

Days after LS 5%
flowering 30 35 40 45 Bet. neans
(DAR) of DAF
M won 10.3 11.9 7.2 8.6
Seokr yangput kong 8.6 18.1 17.1 15.4
Keunol kong 20.4 21.8 21.3 18.6
Jangyeobkong 8.1 10.8 10.8 13.3
Mean 11.9 15.7 14.1 14.0 1.4
, 4-9
1996
40 35
35 40

Table 4-9. Misture content inside of pod-shell harvested after the
days to flower for the processed frozen vegetable soybeans.

( Wit : ny)
Vareity 30 35 40 45

M won 90. 6 116.0° 296. 7 44, 6°
Seokr yangput kong 119. 3 46. 9 59. 7 66. 0°
Keunol kong 152. 6° 58.3 38.0° 24. &
Jangyeobkong 48. 6 51. O 80.6° 102. &
LS 5% 22.8 18.7 20.2 19.8
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. < 4> Partner crop

1) 4-1.
(  4-10), 4
9 )
( 411, , ,
) ) 100
3 10
3 10
Superkle 3 10 10a 919
) -2
part ner
8 (Nat suhana,
Azumino 30days pmr, Azusagawa, Kawana ohxaya pnm, | zuki nnari ,
Akahana, drohana, Toyonari) 4-12
69 424 kg/ 10a , 12-90 kg/ 10a ,
4-13
10 , Shirohana, Toyonari,
| zuki nari Asum no
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Table 4-10. Gowh yield and selling price of green peas in different
pl anti ng dat es.

. Ewer- Pant Min Lodg Days to Sl ling
A anting ) ) Yield )
Variety gence ht. stem -ing harvest price
dat e (t/ha)
date (cn) nodes (0-5) (date) (won)

Beacheywandu 3.29 43 11.5 3.0 78(5.27) 5.81 799,000
Heungnong 2 3.29 43 10.5 3.0 75(5.24) 3.18 437,000

merCh Superkl e 3.28 39 1220 3.0 76(5.25 6.68 919,000
Sachul wandu 3.28 43 120 3.0 77(5.27) 4.89 672,000
m 3.29 41.8 11.5 3.0 76(5.25) 5.14 707,000
Beacheywandu 4.6 39 11.0 3.0 68(5/27) 5.06 697,000
Nerch Heungnong 2 4.6 43 11.0 3.0 69(5.28) 4.11 565,000
0 Superkl e 4.5 4 12.0 3.0 71(5.30) 5.71 785,000
Sachul wvandu 4.5 39 12.0 3.5 71(5.30) 3.27 450,000
m 4.6 414 11.5 3.2 70(5.29) 4.54 624,000
Beacheywandu 4.12 36 11.0 4.0 646. 2) 4.41 606,000
Nerch Heungnong 2 4.13 a4 9.0 4.0 61(5.30) 3.03 417,000
0 Superkl e 4.12 40 11.5 3.5 646. 2) 3.93 540,000
Sachul wvandu 4.12 36 125 4.0 646. 2) 3.14 432,000
m 412 39.0 11.0 3.9 63(6. 1) 3.63 499 000
Beachey 4.18 33 125 4.0 596. 7) 2.76 259,000
pori | Heungnong 2 4.18 35 1220 4.0 59(6. 7) 1.41 132,000
9 Superkl e 4.18 31 125 3.5 596. 7) 2.37 222,000
Sachul wandu 4.19 31 13.0 4.0 62(6.10) 1.63 153,000
m 418 323 125 3.9 60(6. 8 2.04 191,000
LSO(5%
Bet. neans of planting dates 3.6 15 04 2.8 0.88
Bet. means of Vagle;rt]i’i ‘r’]‘;t 2;: 72 30 07 53 175
CM% 6.3 101 5.1 2.3 12.3

* Selling price was based on the nonthly price report of agricul tural
product s

(May and June, 1997) : 5,500 /4kg for My - June 2 and 3,750 /4kg
after June 3, respectively.
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Tabl e 4-11. Pod related characteristics of green peas.

A anti ng Pod Pod Pod No. of 100pod 100-seed
dat e Vari ety I ength wdth nunber grains w. W .
(cm (cm /pod (9 (9
Beachey wandu 6.7 13 4.0 55 497 56. 3
Narch Heungnong 6.6 1.2 4.5 50 372 51.8
10 Superkl e 7.3 13 5.0 57 443 57.2
Sachul wandu 7.6 1.3 5.5 6.0 472 48.8
m 7.0 1.3 4.8 55 446 53.5
Beachey wandu 58 14 3.0 4.5 443 46.6
Narch Heungnong 6.6 13 50 50 381 43.7
0 Superkl e 7.0 1.3 3.0 5.0 548 53.7
Sachul wandu 6.8 1.3 3.0 5.5 395 42.5
m 6.5 1.3 3.5 50 442 46. 6
Beachey wandu 7.1 14 3.5 6.1 451 54.1
Narch Heungnong 6.5 13 3.0 4.5 378 45.7
0 Superkl e 6.8 13 3.0 5.0 479 59. 4
Sachul wandu 6.5 1.4 3.5 6.0 428 45.0
m 6.7 13 3.3 54 434 51.0
Beachey wandu 6.4 13 2.5 55 439 53.8
pori | Heungnong 6.1 11 3.0 50 307 41.0
9 Superkl e 6.0 1.3 2.5 50 392 51.7
Sachul wandu 6.9 15 4.5 6.0 391 41.9
m 6.3 1.3 3.1 5.4 382 47.1
LS(5%
Bet. neans of planting 0.4 0.1 0.9 0.9 30.3 4.2
date
Be\t,\i' tgie‘;’]‘”z g‘; a\rﬁr 'ngt 'dzfe 0.9 02 1.7 10 605 83
CM% 2.3 6.1 21. 4 6.0 10.0 10.3
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Table 4-12. Gowh and yield of pod-edi bl e peas.

Hrst
FI one H ant Min No. Geen pod Seed
) fl ower No. of ]
Vari ety o ht. stem of . Yield vyield
-ing br anch Har vesting
color (cn) nodes pods . (kg/ 10a)
dat e date
(t/ha)

45 0 16.5 3.5 MO0-J20 3.17" 33.3¢
69 0 125 7.0 M1-J20 3.20° 72.5%
52 0 13.0 55 M4-J15 2.08° 827
63 0.5 155 3.0 JO7-J20 1.31® 18.6"
41 0 14.0 50 M8J20 3.31* 70.4°
47 1.0 155 50 J07-J20 4.24 44.4°
40 o 1220 6.0 M5-J20 4.077 90.0°
38 05" 11.5 2.5 J08-J20 0.69 11.5

Nat suhana 5/ 22
Azuni no 5/ 12
Azusagava 5/ 14
Kawnana 5/ 30
lzukinnari 5/ 20
Akahana 5/ 29
Shirohana 5/ 16
Toyonar i 5/ 29

'UE'U'U'UEE'U

* Mand J stands for May and June, respectively.

Tabl e 4-13. Varietal difference in length, wdth, thickness and wei ght
of pods by DVRT.

SDAF 10DAF 15DAF 20DAF 25DAF
Variety W ew L w T Rw LW T Pw LW TR L w T Pw
Nat suhana |d |c |e | e|albc |de| cd |a b |cd| de |e [cd|c | d |a |abcc | c
Azuni no dicle|elald |e dlal/b |[d |ef le|d [c|dja |d |[d]|d
Azusagava |cdic (e | ejalbc|e |cdja |b |bed f |d|c |c | d|a |bc|cd| c
Kawana bcib |d | djalb |[c |abcla |b |[bc|ab|c|b |[b|cla |[ablb| b
lzukinnari |a |b |cd| blajab|b | ab |a b |b aljlajlaljajalaljala|a
Akahana ablb |bc| c |ajlbcdb | abcja [b |bc| cd b |abjla| bla [c |a| b
Srohana |ablb |b | blalcd|cd| bc |a |b |bed a |- |- |- | - |- |- |- | -
Toyonari |abla|a | alala |a|a |aja |a |bc |- |- |- |- |- |- |- | -

DAF : Days after flower. L : Pod length, W: Pod wdth, T : Pod thick,
PW : Pod wei ght
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Table 4-14. Change in quality related characteristics of pod edible
peas at days after flowering.

Vari ety Days after Texture Panel test

flowering Har dness (kg/ cni) Sneetness (Chewiness Total score

5 0.7 1.5 2.2 2.0

10 1.2 2.3 2.9 2.3

Akahana 15 1.6 2.5 2.5 2.4

20 2.0 2.2 2.2 2.3

nean 1.3 2.1 2.4 2.3

5 0.7 2.0 2.3 2.2

10 1.3 3.0 33 3.1

Azuni no 15 1.6 3.1 2.7 3.0

20 2.1 3.0 2.5 2.8

nean 1.4 2.8 2.7 2.8

5 0.9 2.0 2.8 2.3

10 1.4 2.5 2.9 2.7

Azusagawa 15 1.5 3.4 3.0 3.3

20 2.0 2.5 2.3 2.8

nean 1.4 2.6 2.8 2.8

5 0.8 1.7 2.5 2.0

10 1.3 2.4 2.5 2.8

I zuki nari 15 1.8 2.2 2.0 2.3

20 1.9 2.2 2.4 2.6

nean 1.4 2.1 2.4 2.4

5 0.9 1.8 2.2 2.1

10 1.3 2.4 2.4 2.2

Nat auhana 15 1.7 2.3 2.8 2.6

20 2.0 1.7 1.9 1.9

nean 1.5 2.1 2.3 2.2

5 0.7 1.5 2.2 1.7

10 1.1 2.7 33 2.8

Shi r ohana 15 1.6 3.3 2.9 3.2

20 1.7 2.6 2.6 2.9

nean 1.3 2.5 2.8 2.7

5 0.8 1.9 2.2 2.0

10 1.3 2.6 2.8 2.6

Toyonari 15 1.5 3.1 2.6 2.7

20 2.1 2.1 2.1 2.0

nean 1.4 2.4 2.4 2.3

5 0.8 1.8 2.3 2.0

Nean 10 1.3 2.6 2.9 2.6

15 1.6 2.8 2.6 2.8

20 2.0 2.3 2.3 2.5

LSD (5% 0.2 0.4 0.5 0.5

LSD (1% 0.1 0.3 0.3 0.3
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4-14
Azum no, Azusagawa, Shirohana 2.8, 2.6, 2.5
Azumno 2.8 ,
, Azunmi no, Azusagawa
2.8, 2.8
, Natauhama 1. 5kg/ cni

15 , 10
10 2.9
, 15
10 15
Masuda(1991) texture
2. 2
< 1>
1) 1-1
4-15
54 93cm 3.9 , 20
42 52. 3g ,
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8.7t/ ha
Table 4-15. Gowh and yield of pod-edi bl e peas.

Wi ght of
. Days to Pllant No. of MNo. of No. of gr een- pods vields of
Vari ety fl owerin hei ght nodes branches pods per er pl ant green pod
9 (cm pl ant per p (t/ha)
(9
Shi rohana 54 93 20 3.9 42 52.3 8.7
4-7
11 2%
, 16 36 95. 8%
, 41 97. 8%
10 , 40
15 40
13
g™ el . =
)
g s
E L x
¥
E *
® 40
£
- W e * .
0 y L i i i i »
5 10 15 20 = i} k3 20 &5

Dy fler the 150 Towsring

Hg 4-7. Pod yield of pod-edible peas at days after flowering.
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4-16

97

3,305

2) 1-2.

50
133g

870kg/ 10a

600 /kg

91lcm

2.6

- 137 -

4, 800
10a

4-17

8.4t/ 10a

4,176



Tabl e 4-16. Managenent results of pod-edi bl e peas.

S . Lhit price ToFal
Qassification Quantity (V) price Renar ks
(Vién)
Total revenue
- Tota of najor product 870 kg 4,800
-Total of by-products 4, 176, 000
(per ati ng expenses 155, 627
.Internedi at e expenses
Seed 41 10, 000 40,000 N 21, P 17, K 17
Inorganic fertilizer 2 kg 7,680 15, 360
Qganic fertilizer
Resti ci des
Fud -ligt -nator 9,372
Mt eri al 1roll 15, 000 15, 000
Sal | farmequ pnert 2,416
Mchi nery depreci ati on 23,213
Fecilities depreciation 41, 961
Ryairs 6, 012
Qhers 2,213
.Hring expenses
.Hring | abour expenses 32 | abours 35, 000( nan) 15,000 4days for nan
1,000m 20, 000(worman) 700,000 28days for
(perat or | abour expenses vonan
| ncone 3, 305, 373
Val ue added 4,042, 373
Rt e of i ncone(% 79.2

Source : RDA Sandard incone of agricultural and |ivestock products,
1997

Table 4-17. Gowh and yield of green peas.

. Days to Pl.ant N, of Mo of No. of Wight of VYields of
Vari ety flovering © ght nodes  br anches pods per green-pods green seeds
9 (cm plant(g) per plant (t/ha)
G ant 50 91 14.5 2.6 18 133 8.4
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1998
, 1,631
3) 1-3. Partner
)
4-19
5 20
9
9
5
) 8

, 1.375

11
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Tabl e 4-18. Managenent results of green peas.

e Lhit price ToFal
Qassification Quanty (V) price Renar ks
(Vién)
Total revenue
- Tota of najor product 840 kg 1,875
-Total of by-products 1, 631, 250
(per ati ng expenses 145, 627
.Internedi at e expenses
Seed 6 kg 5, 000 30,000 N21,P 17, K 17
Inorganic fertilizer 2 kg 7,680 15, 360
Qganic fertilizer
Resti ci des
Fud -ligt -nator 9,372
Mt eri al 1roll 15, 000 15, 000
Sal | farmequ pnert 2,416
Mchi nery depreci ati on 23,213
Fecilities depreciation 41, 961
Ryairs 6, 012
Qhers 2,213
.Hring expenses 15, 000
.Hring | abour expenses 4days 35, 000( nan) 35,000 1 days for nan
/1,000mM 20, 000( wonan) 60,000 3 days for
(perat or | abour expenses wonan
| ncone 1, 375, 623
Val ue added 1, 485, 623
Rt e of incone(% 84.3

Source : RDA Sandard incone of agricultural and |ivestock products,
1997
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Tabl e 4-19. Estinmated operation period of freezing facilities.

Monthly plan of crop cultivation and processing

Q oppi ng syst ens J[F[ M| A M]3 ]3] A][sSs]o][ND

m Pod edibl e pea + summer Pod edibl e Suner  type
type soybean pea soybean
m Pod edible pea + autumm Pod edibl e Autumm type
type soybean pea soybean
G een pea + sunmer t Sunner
" pe ype G een pea type
soybean
soybean
Geen pea + autum t Aut unm
" pe ype G een pea type
soybean
soybean
m Mno cropping of surmer Sunmer type
type soybean soybean
m Mno cropping of autunm Autumm type
soybean soybean

Practical operation period
of factory

# (peration period of freezing facility(factory) for peas and soybeans

10 90 130
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4-20 . 50 66cm 0.6 ,
14 86 509,
15. 2t/ ha , 10. 1t/ ha

Table 4-20. Gowh and yield of green pea, Superkle.

Days to Wight Yieldof Yield of
\ari et Days to Hant No. of ] green of pods green green
ie
y fl owering hei ght branches bean per pods seeds

nodes
stage plant(g) (t/ha) (t/ha)

Superkl e 50 65.8 0.6 14.3 86 50.0 15.2 10.1

6 , 8.1 , 100
601g, 100 60. 19 ( 421).

Table 4-21. Pod related characteristics of green pea, Superkle.
No. of seeds No. of pods  100-pod 100- seed

Variety

per pod per plant vei ght () vei ght ()
Superkl e 6.0 8.1 601 60. 1
4-22
57 65cm 20 ,
20 19 279
22 ;
8.3t/ ha
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Table 4-22. Gowh and yield of pod-edi bl e pea, Shirohana.
No. Periods to No. of Wight of Yield of
DCays to

. o
Variety ) hei ght of green pod pods per pods per green pods
fl overing (cn) br anches

C

nodes  harvest pl ant pl ant (g) (t/ha)

Shirohana 57 65 2.0 20 520 6/11 19 27 8.3
(Shi r ohana)
6.6, 1.4cm , 100 142g ( 4-23).
Tabl e 4-23. Pod related characteristics of pod-edible pea, Shirohana.
. ) 100 pod
Vari ety Pod | engt h(cn) Pod wei ght (g) .
wei ght (g)
Shi r ohana 6.6 1.4 142
4-24
51 , 30cm 54 , 9.3
, 93 , 39 , 101g ,
11. 1t/ ha

Table 4-24. Gowh and yield of sunmer type soybean, Seokryangput kong
infull season croppi ng.

A No. of ’ v Oef' d
ant Nb. Days to ’ W. of

Variety f%ﬁritg hei ght E?an?; of green-bean poers pods per green
9 (cm nodes  stage p plant(g) pods
plant (t/ha)

Seokryang-
yang 51 30 54 9.3 93 39 101 111

put kong
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4-25 .2
3 85. 7% 5% .
2 , 3 4.5cm . 3 1.37cm 500g
156 . 100 84. 3q,
100 3460

Table 4-25. Pod related characteristics of sunmer type soybean,
Seokryangput kong, in full season croppi ng.

Pod Pod wi dt h
Wi
length Fresh Fresh  np, of

Rate of (cm) . .
Variety 2, 3seeded (cm mfcl)(?sheteg m?oggi)dzf pods

od( 9 2 3 2 3
seeded seeded seeded seeded

Seokryang-
85.7 5,32 653 116 137 84.3 346 156
put kong
4-26
. 1
185234
3
1 ha 6.7
. 5.8 185234 2.9
3
4.5cm . 1.3cm , 500g 175
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185237

0.2cm . 1 185237  0.1cm .
500g 3 185237
185237
. 4-26
Table 4-26. Gowh and yield of autumm type soybeans.
Days to Pl ant No. of No . Days to No. of W. of vield
Variety floweri height br ;'mches of green-bean pods per pods per (t/ha)
ng (cn) nodes st age pl ant pl ant (g)
Jangyeob
67 76 8.4 17.3 117 67 103 58
-kong
feomeons o, g5 go 179 121 72 12 6.7
kong 1
185234 58 68 4.3 14.8 117 37 78 2.9
Tabl e 4-27. Pod related characteristics of autum type soybean
Pod | ength Pod wi dth Fresh
Rate of Fresh wt. No. of
. (cm (cm w. o
Variety 2 - 3seeded of 100 pods
od( % 2 3 23 s (g 0P o
P seeded seeded seeded seeded 9 (9) 9
Jangyeob-
85.9 4.5 53 1.0 11 55.7 210.3 228.7
kong
Keonj eong-
77.8 4.3 53 1.2 1.2 67.4 244. 2 217.2
kong 1
185237 82.6 5.0 6.3 12 1.2 79.4 257.7 190.5
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(1) ( )

4-28 . Ko 1,875
206 / 10a 186 /10a
(2) ( , 1 185234)
. 1 185234 886,194
1, 054, 944 342, 444
Tabl e 4-28. Managenent results of Seokryangput kong.
Qantit Uit ori Tot al
ant i it price
Qassification Y P price Renar ks
(kg/ 10a) (Vgn)
(Vién)
Total revenue
.Tota of najor product 1, 100 kg 1, 875 2,062,500 Wole sell
.Total of by-products price at
Kar akdong
Mar ket
on Sept. 5,
1998
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Tabl e 4-28. Managenent results of Seokryangput kong. (cont i nued)

. . . Tot al
Qassification Qantity  Uhi (tW;:]r)l ce price Renar ks
(kg/ 10a) (ven)
Qper ati ng expenses
.Internedi at e expenses
Seed 6.1 kg 2,144 13,081 N21,P 17,K 17
Inorganic fertilizer 10, 992
Qganic fertilizer 15, 153
Resti ci des 638kg 5, 385
Fue -light -nator 3,030
Mt eri 2,360
Sal | farmequ pnert 1,144
Mchi nery depreci ati on 16, 468
Facilities depreciaion a77
Ryairs 2,615
Qhers 601
.Hring expenses
.Hring | abour expenses 35, 000( nan) 70,000 2 days for nan
2days 20, 000( wonan) 60,000 3 days for
Qperator | abour expenses /1, 000m wonan
| ncone 1, 861, 194
\a ue added 1, 935, 642
Rt e of incone(% 9.2
Source : RDA Sandard incone of agricultural and |ivestock products,
1997
< 2> Partner crop
1) 2-1
4-29
Shi rohana, Toyonar i 6. 6,
6. 5cm Akahana ,
Shirohana, Toyonari 1. 4cm ,
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Toyonari 131cm Akahana  616kg/ 10a
, Toyonari  398kg/ 10a

Table 4-29. Hfect of planting density on groath and yield of
pod- edi bl e peas.

Days to @een Geen vields
. P anting Y ) pod pod Pl.ant No. of No. of ND. of of
Variety ) floverin . hei ght pods per green
density lenght width branches nodes
g (cm (cm (cm pl ant pods
(t/ha)
30 x 20cm 58 6.0 1.4 45.6 0.5 16 8.0 2.43
Shi rohana 40 x 15cm 58 6.7 1.4 52.3 0.6 19 11.1 2. 77
50 x 12cm 58 7.2 1.5 48.6 0.3 17 9.1 2.19
60 x 10cm 58 6.5 1.4 61. 7 0.1 17 6.1 1.85
m 58 6.6 1.4 52.1 0.4 17 8.6 2.31
30 x 20cm 70 5.8 1.2 56.9 1.6 18 15.9 6.29
Akahana 40 x 15cm 69 59 1.2 53.7 1.5 18 14.2 5.87
50 x 12cm 70 6.1 1.3 64.8 2.3 18 22.8 6.20
60 x 10cm 69 6.0 1.2 61.9 1.4 19 14.7 6.29
m 69 59 1.2 59.3 1.7 18 16.9 6. 16
30 x 20cm 70 6.4 1.4 128.3 2.3 19 13.6 511
Toyanari 40 x 15cm 70 6.6 1.4 133.7 2.2 21 9.3 4.39
50x x 12cm 70 6.3 1.4 121.2 1.3 19 9.5 3.14
60 x 10cm 70 6.7 1.5 139.4 1.6 19 11.0 3.29
m 70 6.5 1.4 130. 6 1.8 19 10.8 3.98
30 x 20cm 66 6.1 1.3 76.9 1.4 18 12.5 4.61
Nean 40 x 15cm 66 6.4 1.3 80.0 1.4 19 11.5 4.34
50 x 12cm 66 6.5 1.4 78.2 1.3 18 13.8 3.8
60 x 10cm 66 6.4 1.4 87.6 1.0 18 10. 6 3.81
Bet. means of
LD vari ety 4.3 0.1 0.1 10.2 1.8 54 15. 4 1.15
Bet. neans of
(5% pl anting 0.7 0.4 0.1 9.8 0.5 1.0 3.9 0.33
densi ty
60 x 10cm 88cm 30 x 20cm
30
x 20cm 461kg/ 10a 40 x 15cm
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2) 2-2.

4-30
Toyonari 70 Azumino  Azusagavna 51, 53
. Azumno 5 9 6 15
Azusagawa, | zuki nari, Shirohana 6 20
Akahana, Natsuhana, Toyonari 6 23
Toyonari ,
Azum no, Azusagawa 137, 132, 123cm ,

Akahana, |zukinari, Natsuhana 3.3 31, 3.0

, Shirohana  Toyonari ,

Akahana, |zukinari, Natsuhana 338, 333, 332kg/10a

Shirohana  Toyonari

Table 4-30. Gowh and yield of pod-edible peas at 10 days after
fl oweri ng.

Variety fIDgz\zritgg Pr?;rl \?gsto'f Ee?gtht b?gllncgfes r’\lgdegf ’\p?e'r Op];I arﬁd Geiegl gOd
(cn) (t/ha)

Akahana 69° M28-J23 71.8 3.3 14.9° 2.4 3.38°
Azuni no 51° M9-J15 131.5° 1.5 17.0° 23.5° 2.48
Azusngava 53" M3-J18 123. 2 1.3b 16.2° 19.9° 1.95
| zuki nari 60° M22-J19 77.0 3.1 14. 8 23.0° 3.33
Nat auhana 61° M22-J23 78. 7 3.0 16.0° 25.1° 3.32°
Shi rohana 57° M8-J18 66. 0’ 2.5° 15.3° 2.2 2.61%
Toyonari 70° MBO-J23 136. 8° 2.5° 17.6° 18.9° 2.73°
L 5% 2 16.5 1.3 2.9 10.5 0.78

* Mand J stands for May and June, respectively.
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4-31

Toyonari, Akahana, | zuki nari 6.90, 6.75, 6.75cm
Nat suhana , Azusagawa  4.90cm
, Toyonar i 1. 60cm | zuki nari
Toyonar i 2.1g Nat suhana

Shi rohana, Azumi no, Azusagawa 1.2, 1.5 1l4g

Table 4-31. Pod related characteristics of pod-edible pea varieties.

Variety Pod length(cn) Pod wdth(cm) Véight per pod(g)

Akahana 6. 75° 1.35% 1.8
Azuni no 5. 48" 1. 20 1.5
Azusngava 4.90° 1. 10 1. 4°
| zuki nari 6. 75" 1.43% 17
Nat suhana 6. 23" 1. 25> 2.0°
Shi rohana 5.13” 1.28 12
Toyonari 6. 90 1. 60° 2.1

LD 5% 1.14 0.18 0.2

4-32

Azum no, Azusagawa, Shi r ohana 2.8, 2.6, 2.5
Azumno 2.8
; Azum no,
Azusagava 2.8, 2.8 .

, Natsuhana 1. 5kg/ cmi
) 15
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10 . 10
2.9 10
vitamn C 4-8
vitamn C
,  Shi rohana 5 vitamn C
30. 4ng% . 10 11.5, 15 6.2, 20
1. 6ng% vitamn C
, Azusagawna 10 15
15 Azunm no
, Toyonari
10 10
. Mtamn C
10 15
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Table 4-32. Qality related characteristics of pod-edible peas at
different date after flowering.

Vari ety Days af ter Panel test Texture
fl overing Sneetness Chewiness Total score  Hardness (kg/cni)

5 1.5 2.2 2.0 0.7

10 2.3 2.9 2.3 1.2

Akahana 15 2.5 2.5 2.4 1.6

20 2.2 2.2 2.3 2.0

nean 2.1 2.4 2.3 1.3

5 2.0 2.3 2.2 0.7

10 3.0 3.3 3.1 1.3

Azuni no 15 3.1 2.7 3.0 1.6

20 3.0 2.5 2.8 2.1

nean 2.8 2.7 2.8 1.4

5 2.0 2.8 2.3 0.9

10 2.5 2.9 2.7 1.4

Azusagava 15 3.4 3.0 3.3 1.5

20 2.5 2.3 2.8 2.0

nean 2.6 2.8 2.8 1.4

5 1.7 2.5 2.0 0.8

10 2.4 2.5 2.8 1.3

| zuki nari 15 2.2 2.0 2.3 1.8

20 2.2 2.4 2.6 1.9

nean 2.1 2.4 2.4 1.4

5 1.8 2.2 2.1 0.9

10 2.4 2.4 2.2 1.3

Nat suhana 15 2.3 2.8 2.6 1.7

20 1.7 1.9 1.9 2.0

nean 2.1 2.3 2.2 1.5

5 1.5 2.2 1.7 0.7

10 2.7 3.3 2.8 1.1

Shi r ohana 15 3.3 2.9 3.2 1.6

20 2.6 2.6 2.9 1.7

nean 2.5 2.8 2.7 1.3

5 1.9 2.2 2.0 0.8

10 2.6 2.8 2.6 1.3

Toyonari 15 3.1 2.6 2.7 1.5

20 2.1 2.1 2.0 2.1

nean 2.4 2.4 2.3 1.4

5 1.8 2.3 2.0 0.8

Nean 10 2.6 2.9 2.6 1.3

15 2.8 2.6 2.8 1.6

20 2.3 2.3 2.5 2.0

LS(5%8Bet. neans of 0.4 0.5 0.5 0.2

vareity
LS5%Bet. nmeans of days 0.3 0.3 0.3 0.1

after flowering
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FHg 4-8. Change of vitanmin C and sucrose content and in pods for
pod- edi bl e peas after flowering.

3) 2-3.
, 4-33

2.7, 2.5 27, 2.4

3 2.9, 26 29 ,
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Table 4-33. Hardness and panel test scores of pod-edible pea grains
processed by different nethods and tine of bl anchi ng.

B anching B anching Har dness Panel test

net hods Tine (kg/ cm) Sieetness Taste Chewiness Total score

Inin 1.19 2.0 2.0 2.5 19

2nin 0.70 2.2 1.8 2.4 2.1

Vet er 3nin 0.52 2.6 2.5 2.4 2.7

4min 0.38 1.6 1.7 2.2 1.8

5min 0.31 1.7 1.4 2.2 1.6

m 0.62 2.3 2.0 2.0 19

Inin 0.74 2.4 2.2 2.4 2.1

2nin 0.73 3.1 2.4 2.7 2.4

S eam 3nin 0. 67 3.1 2.7 2.6 3.0

4min 0.56 2.7 2.4 2.8 2.6

5nin 0.42 2.7 2.2 2.9 2.4

m 0.62 2.7 2.5 2.7 2.4

Inin 0.97 2.2 2.1 2.5 2.0

2nin 0.71 2.7 2.1 2.6 2.3

Mean 3nin 0. 60 2.9 2.6 2.5 2.9

4min 0. 46 2.2 2.1 2.5 2.2

5nin 0.37 2.2 1.8 2.6 2.0

X g‘r’{%hi'aﬁg- Means of 0.04 03 04 02 0.3

LS50 Bet. means of 0.03 05 05 05 0.5

bl anchi ng tines

4) 2-4.
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, , 3.1 29 29

5 ' '
3.1 3.3 32 34
4 5

Table 4-34. Hardness and panel test scores of green pea grains
processed by different nethods and tine of bl anchi ng.

Banching B anching Texture Panel test
net hods tine Hardness (kg/cml) Sieetness Taste Chew ness lgg?le
2nin 1.20 2.0 2.4 2.9 2.5
3nin 112 19 2.7 3.1 3.0
Vet er 4nin 1.04 2.3 3.0 2.9 2.8
5nin 1.00 2.8 3.5 3.3 3.5
m 1.10 3.1 2.9 2.3 2.9
2nin 1.25 1.6 1.6 2.3 15
3nin 1.28 19 2.3 2.7 19
S eam dmn 1.04 3.3 3.3 2.8 3.4
5nin 1.07 3.3 3.1 3.1 3.3
m 1.16 2.7 2.5 2.5 2.6
2nin 1.22 1.8 2.0 2.6 2.0
\ean 3nin 1.22 19 2.5 2.9 2.5
4nin 1.04 2.8 3.2 2.9 3.1
5nin 1.04 3.1 3.3 3.2 3.4
=X iﬂ”lh?ﬁé,' feans of 0.77 05 04 05 0.4
LIY5% Bet. neans of 0.11 0.7 0.7 0.7 0.7

bl anchi ng tines
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Soarkl e Shi r ohana
4 1 ,4 4 Sarkle  Shi rohana
4-35

Table 4-35. Gowh and yield of Sparkle, green pea, and Shirohana,
pod- edi bl e pea, in Cheongsong area.

A ant Min N Yield of Yield of
Variety Doys 1o ht. No.  of stem  of Days 1o green pods green pea
flover oy PN des pods VSN (k) (t/ha)
Sarkl e 60 63 0.8 15 12 92 15.0 10.0
Shirohana 59 65 2.0 20 19 79 93 8.0 -
201
336 .5 1 , 201
6 21 , 6 24 , 2.3 (8 14 )
900 1, 000kg, 600 700kg ,
8 18 11, 000
/ 8kag, 6, 000 /8kg 1,125 /kg
6 14 , 201
7 30,7 3 , 201
957 811 kg/ 10a ,
2.3 , 201

818 406 kg/10a
201
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Table 4-36. Gowh and yield of Seokryangputkong, summer type
soybean, and Sumon 201, autumm type soybean, planted as 2nd crop
after pea in Cheongsong ar ea.

Cays to Pod yield Total yield

Mii n .
. Days to M ant Nb. of green pod of 2 3 of green
Variety stem o .
flower ht.(m g branch harvestin  seeded pods
nodes
P (kg/108)  (kg/108)
Seokr yang
28.3 9.5 6.3 73.8 91 818.4 957.0
put kong
Suivon 201 47 27.3 9.7 6.7 84 89 405.9 811.8
4-37 .
5
40
1 3
6 . 6 10
150
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Tabl e 4-37. Practical operation period of freezing facilities(factory)
by different cropping systens.

) Monthly plan of crop cultivation and processi ng
Qopping systens 5T E T M A M| J]J]|A[ S| O]N D
Pod edibl e pea + S rohana Seokr yang
summer type soybean put kong
Pod edibl e pea + Shi r ochana Suwon 201
aut unm type soybean
Geen pea + sunmer Seokryangpu
type soybean Stperkl e t
ype soy kong
Geen pea + autumm Superkl e Svon 201
type soybean
Mbno croppi ng of Seokryang
summer type soybean put kong
m Mno croppi ng of Svon 201
aut unm soybean
Practical operation
period of factory RIS 2T

“ (peration period of freezing facility(factory) for peas and soybeans

( 4-38) + , + ,
+ + 956
/10a 6,318  (661%, 5699  (596%,

2,352 (246%

1,733 (181

2,3
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Table 4-38. Mnagenent results from different cropping systens.
Sunmer type
Pod- edi bl e pea Qeen pea soybean AJtsgnEe;%pe Tot al
Q oppi ng (Shi rohana) (Superkl e) ('Seokryang (SJV\):)n 201) i ncone
system put kong) (000won)
Yield Yield Yield Yield (I'ndex)
(kg/ 10a) Revenue (kg/ 10a) Revenue (kg/ 10a) Revenue (kg/ 10) Revenue
Pod-
edi bl e
pea B B B B 6, 318
+ surmer| 800 | 5,091 818.4 | 1,227 (660.9)
type
soybean
Pod-
edi bl e
pea 5, 699
+ auturm| 800 | 5,001 - - - - 405. 9 608 | (596 1)
type
soybean
G een pea
+
sunmer ; ; 1500 |1,125 | 818.4 | 1,227 | - ; (3'425%)
type '
soybean
G een pea
+
aut um ; ; 1500 |1,125 ; ; 405.9 | 608 (iéf*g)
type :
soybean
Ful |
seaso_n
croppi ng
of ; ; ; ; 850 956 ; ; (ggg)
sunmer
type
soybean
Ful |
seaso_n
croppi ng
of ; ; ; ; ; ; 720 | 810 (33107)
aut umn '
type of
soybean
* Wiol e sal e price at Tokyo Market in My 6, 364won/ kg
* Wiole salle price at Karakdong Market on June 750non/ kg
* Wol e sal e price at Karakdong Market on August : 1, 125won/kg

* Wol e sal e price at Karakdong Market on Sept. 13 : 1, 500won/ kg

2>
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< 3> Partner

Shi rohana
(kg 6,364 , ‘99 5 ) 500
; 6 14
4kg 3, 000 Superkl e
112 / 10a
250g/ pack 2,500 10,000 /kg
800
/10a . ,
9 5, 000
/ kg
400 / 10a
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5%

20%

part ner

10a 668kg

Shi rohana
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1, 054, 944
6

+

sSucrose

10 15

10a
10a
1
, 342,444

vitamn C

1, 861, 194

- 162 -

part ner
6
300, 138 ,
886, 194
185237
s +
130
40x15cm 1
3



956  /10a 6,318  (661%, 5,699  (596%,
2,352 (246% 1,733  (181)

201
Part ner Shi rohana
10,000 /kg
, 10a 800 / 10a
3-4
( ) 5, 000/ kg
10a 400 / 10a
6
part ner
150
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, benonyl
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1.
( 36° 50' , 127° 1
0 ) 1997 1999
3
: ( )
, ' 1
1 2 3 15 9 12
15 13 , 4 14 8 27 15
10 .3
3 15 5 14 , 4 14 6 13
30 3 , 4 14 6
13 , 5 14 7 13 30 3
1 2 60 x20 , 3
30 x20 , 40 x20 , 50 x20
5 x20 , 60 x20 , 70 x20 3
1 1 1
1 1
10a 4 -7 -6 , 1,00 , 200
1 2 2
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(F6. 5)

10a

80%

1/ 20, 000
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N P-K = 4-7-6kg/ 10a

, 200kg/ 10a
, (Phomopsi s spp.)
10° / nh , 0.01%tween 20
(2, 11)
, 25°C 80%RH 48
NPQ-kO=4: 7 :
6 kg/ 10a . 60cm x 20cm 3
1 1
i) i) 4
PC
T
T 1
3 1 4 2, 3
20
, 10¢

- 168 -



benonyl 10

Benonyl

(R),

10 3

1% NaQd

Sncair (17, 18)

150

x 100
30
, benonyl (M)
(R)
(R)
150
MGee(11)

(13) :
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(12)

SW

25 ,

(MQ
60 x 20cm , 2

10 3 2

0. 0196odi um hyphochl ori de

SW GH

Nel son
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1)

2)

1
(soong m | br at h, (1980) )
) 15 17 4
1 (
) )
) 1009
10mM  sodi um O ECA(sodi um di et hyl di t hi ocar banat e)
50nM g 4m (4md/g ).
30 1
) 500nh 2 3
11
8% 20
) 7000r pm 20
( 3 ).
) 3
) 0.3M
Nad PEG5000 4%
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500nM
horogeni zer
1/10
10000r pm 10

70n

27000r pm

(

honogeni zer

Gd 5.10g

Gd

1.5¢

3)

7000r pm 20

(urea) 20MM NaSO

N2 SQ
+urea) 30% (
30g 100m
o
ot ( 1:1) 3
N2 SQ
+ur ea)
10, 000r pm 10
15. Onh
40000r pm 24
- (
-)
24
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51
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(3

spect r ophot onet er



( :cn)
15 3 30 14 o0 | 5 14
1 82 122 108 %5 102
68 88 81 102 78
-20 +20 16 -7 0
- 10 +1O +3 +2 4 O
3) |
5-2
15 30

' 7

9 13 7
2 H
2
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817 5/20 6531 75 66 46 1uz
514 5/17 5§27 73 63 47 1o
5/ 16 5/19 5/29 714 65 47 111
15 618 6/23 73 819 100 57 157
a21 6/24 4 823 101 60 161
6/ 20 6/ 24 714 8/21 101 59 159
526 5/29 67 78 60 40 100
526 5/28 66 75 59 39 97
5/ 26 5/29 6/7 717 60 40 99
30 619 6/23 75 824 85 62 147
622 6/25 711 8/26 87 63 149
6/ 21 6/ 24 718 8/ 25 86 63 148
62 6/4 615 7126 51 53 103
530 6/2 613 712 50 37 87
6/1 6/3 6/ 14 7119 51 45 95
14 622 6/30 7115 828 n 60 136
a21 6/26 7114 /31 73 66 139
6/ 22 6/28 7115 8/30 75 63 138
616 6/19 624 a1 51 44 9%
&1 6/14 621 27 46 44 89
6/ 14 6/17 6/23 7130 49 44 92
29 74 716 7118 /31 68 56 124
76 718 7118 a2 70 56 126
715 7 7118 9/1 69 56 125
620 6/23 71 a11 40 50 89
619 6/22 628 86 39 45 84
6/ 20 6/23 6/30 8/9 40 48 87
14 1 7/13 721 a2 60 51 u1
7110 7/13 723 94 60 53 us
7111 7113 7122 9/3 60 52 112
73 715 7114 818 37 44 81
72 715 712 814 37 39 76
713 715 7113 8/16 37 42 79
29 1 7115 7124 a8 47 53 101
713 7116 7125 913 48 58 106
7112 7116 7125 9/11 48 56 104
7114 7117 7125 830 34 45 8
7114 7116 722 a21 3 36 69
7114 7117 7124 8126 34 41 74
13 v 7131 816 915 48 46 9%
726 7128 a11 914 45 48 s
7127 7130 8/ 14 9/ 15 47 47 94
25 7128 812 95 30 39 69
23 7126 89 93 28 40 67
28 7124 7127 8/11 9/4 29 40 68
82 8/5 818 914 38 40 78
82 8/5 818 914 38 40 8
8/2 8/5 8/18 9/ 14 38 40 78
812 8/4 825 919 32 36 68
89 8/11 822 914 29 34 63
8/11 8/8 8/ 24 9/17 31 35 66
13 819 8/21 96 924 39 35 73
818 8/20 96 103 38 45 83
8/ 19 8/21 9/6 9/29 39 40 78
825 8/26 a8 105 29 40 69
822 8/24 96 102 27 39 66
8/ 24 8/25 9/7 10/ 4 28 40 68
28 829 9/1 913 109 35 38 73
830 9/3 914 1019 37 41 78
8/ 30 9/2 9/ 14 10/ 14 36 40 75
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() () () () () () () () () () () ()
214 10.5 7.2 5.0 16.6 3.6 9.6 17.6 14.0 57.5 3.2 92
19.4 86 7.8 46 15.0 2.2 19.2 8.4 3.0 53.3 3.7 95
3 15 82.4 15.5 19.0 9.0 67.0 10.8 324 87.8 17.0 60.5 14.2 9.5
68.0 120 17.4 114 69.8 4.2 418 108.6 214 57.6 1.0 92
47.8g  11.67a  12.9f 7.5 42.1b 5. 20c 2.8 55. 60 13.9d 57.2a 13 53 9.350
24.0 7.5 92 5.4 17.0 7.0 114 24.4 136 53.2 3.1 88
34.6 87 122 7.0 218 2.2 18.0 18.2 4.0 51.9 13.3 83
3 30 1216 . 25.2 126 89.0 9.8 37.4 18.0 26.6 57.5 13.8 92
88.0 13.0 19.8 118 78.2 116 36.0 100.8 19.8 56.4 3.0 89
67.1a  10.80c 16.6a 9.2a 5150 7.7a 25.7a 65.4a 16.0c 54 T6c 1333 8.82d
236 7.8 7.6 52 18.6 7.0 10.8 16.6 2.0 58.0 13.8 93
320 7.2 10.2 52 19.4 2.6 20.6 18.2 3.8 52.9 3.0 95
4 14 108.2 113 214 8.0 57.8 3.6 28.2 84.8 17.0 55.9 13.4 9.2
810 132 17.0 88 69.6 12 33.8 104.8 30.4 57.2 8.1 26
6L2  9.87e 14.1c 6.8d 4L.4p 6.1b 23.4p 56.1b 15.1c 56. 00b 13320 9.41a
20.2 118 8.6 52 210 3.8 122 218 112 57.8 1.1 938
34.8 87 92 5.0 18.6 7.0 16.2 226 10.2 54.6 12.8 91
4 29 95.0 13.7 19.0 7.0 53.4 4.4 26.2 78.0 22.8 56.6 13.5 9.4
102.4 116 18.0 7.0 64.8 4.0 26.0 105.0 29.6 53.6 12.7 89
631c 11470 137d 6.1e 30.5¢ 4.80c 20.3c 56.9%b 18.52 55, 650 13, 260 9.31ab
28.2 93 10.0 6.8 17.6 2.8 13.0 16.4 7.0 53.6 3.7 26
414 87 12.0 6.8 27.8 16 14.2 114 7.4 511 121 97
5 14 1016 11 19.8 86 57.2 4.6 35.2 82.8 220 56.2 3.4 93
7.6 12.234 20.6 6.4 52.2 2.6 21.4 810 27.8 515 121 87
622d  10.31d 15.6b 7.2c 8.7c 2.9d 2.5 47,9 16.1c 53, 09d 12.86cd  9.32ab
38.6 2.0 10.6 4.0 19.4 3.6 112 21.0 18.4 57.1 13.9 94
46.4 6.2 12 30 9.2 3.6 5.8 224 8.4 49.1 12.0 20
5 29 99.2 10.8 15.6 5.8 27.6 6.2 15.6 40.0 16.8 52.8 13.0 9.7
75.8 127 16.0 6.0 510 5.6 326 8L4 16.6 50.0 12.2 92
6500 9.67f 13.4e 4.7 26.8d 4.86c 16.3d 42.7d 15.1c 52 25 12.78cd  9.38b
34.4 6.83 98 20 5.0 18 7.6 18.0 5.2 53.0 13.3 91
39.4 8.0 110 5.6 18.6 7.8 17.2 286 8.4 9.7 121 20
6 13 53.8 8.6 13.8 48 19.6 5.4 15.0 37.4 11.0 51.9 12.8 9.2
58.2 11 15.2 7.2 46.0 2.0 29.2 99.4 4.4 52.7 12.7 94
46.5n  8.62g 12.59 4.9 2.3 6. 0bc 17.3d 4.9 17.30 51 83 12.7%d 918
29.2 5.9 82 32 8.4 2.8 5.8 116 4.8 49.2 12.5 838
39.0 82 92 4.6 14.6 4.6 18.0 332 8.8 50.6 121 10.4
6 28 610 8.0 120 5.6 17.4 3.4 182 26.8 8.8 53.9 12.7 9.6
614 92 132 6.0 318 10.6 35.4 46.2 30.6 56.9 12.7 91
4779 7.8h 10.7hi 4.9 18.1f 5. dbc 19.4c 20.5¢ 13.3d 52. 6ade 12 450 9.4%
34.6 6.7 9.4 34 9.2 2.6 9.4 19.8 5.6 52.2 12.8 93
46.8 6.0 10.0 30 8.8 4.0 10.6 20.6 7.0 50.8 12.3 94
7 13 64.2 68 116 34 9.8 2.6 10.4 37.8 7.4 54.2 12.7 838
55.6 82 122 52 17.2 9.8 26.0 45.0 120 52.8 12.9 92
50. 3 6.93i 10.8h 3.8y 1.3y 4.80c 1.1e 0.8 8.0e 52. 5de 12, 68d 9. 18hc
26.8 6.4 2.0 30 8.6 3.2 6.4 12 3.8 53.4 13.6 92
42.2 6.2 26 26 5.8 3.2 6.2 10.8 2.0 52.8 12.7 94
7 28 54.6 6.8 114 3.0 9.4 5.0 9.6 16.6 5.2 5.0 12.9 8.8
49.2 7.7 118 36 110 7.0 14.0 13.0 5.6 511 12.3 89
43.2i 6.77) 10. 5hi 3.1h 8.7 4.6 9. 10t 12.9 4.2 53, 07d 12. 8% 9.09c
28.1d 8.2c 9.0d 4.3d 14.1d 3.8 9.7d 18.4c 9.3 54.50 13.4a 9.3
37.6c 7.6d 10.0c a.7c 16.0c 3.9 1.6c 19.4c 6.3d 51.7c 127 9.3
84.2a  10.7b 16.9a 6.80 40.80 5.60 2.9 61.0b 15.50 55.50 8320 93
7176 1lla 16.1b 7.3 49.2a 7.6a 320.2a 78.52 2.8 54.00 12, 6c 9.1b
CV.(% 1.40 2.59 3.61 7.11 6.27 37.4 9.02 8.91 12.66 2.44 2.29 2.75

** . Sgnificant at P<0.01.

Means wthin a col unn foll owed by the sane letters are not significantly different by DMRT at P<0.05.
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1 ) )
2-3
62.5 74.6% Shanmugasundaram  (1991)
75% 2-3
5 29
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(9) (9) (9) (9) (% (% (% (% (/108
163.1 L5 5.6 55.9 81 70.2 .4 108.6 216
8.4 50.6 5.9 28.2 6.3 34.8 2.5 10.6 492.7
3 15 507.8 287.2 221.6 145.3 7.1 710 7.3 5.6 2374.2
543.0 BL6 1920 187.1 22 74.0 5.1 %5 2389.2
324. % 205.0d 122 8a 104.1c 5.9bc 625 5. 1a %. 89 1694, 5d
187.5 136.5 4.0 68.1 125 67.6 .3 1419 1128.0
0.7 66.0 %.8 30 43 52.5 .5 116.3 545.2
3 30 512.8 BL6 180. 2 197.2 5.0 75.5 54.3 109.5 2740.9
480.6 294.0 187.6 1618 6.9 76 6.8 8.2 2430.4
317. od 207.00 110. 70 114.50 7.2 66. 8de 48.50 113 5 1711 1d
143.5 105.4 3.0 52.8 15.6 50.1 .1 139.4 8715
13,1 103.8 0.2 511 55 48.0 2.4 175.9 857.7
4 14 35.1 269.1 126.5 136.3 24 76.4 41.0 107.7 2224.6
546.7 37.7 178.8 23.2 6.2 75.1 .6 125.0 3089.7
304 6e 211 5¢ 93.4d 115.80 7.4 64. 7ef 0.3 137.0¢ 1748.4c
1411 10,1 30 618 7.0 68.1 8.1 201.0 209.8
157.8 133 4.0 57.8 2.1 58.7 3.8 128.3 6.2
4 29 462.4 308.9 150.9 170.7 32 76.7 .9 13.2 2553.6
653.6 464.6 189.1 26.7 23 82.0 .7 125.0 3840.4
353. 7 249.2a 104.0c 131 8a 6.2 7L4b 30.4c 141 ode 2060.0a
218.4 165.2 2.2 0.4 6.8 60.1 5.5 22.8 1366.0
153.1 120.8 23 69.2 45 54.8 .7 215.3 999.0
5 14 505.7 07.7 198.1 180.4 30 72.8 64.4 9L1 2543.7
455.6 25.7 128 169.8 17 788 0.8 127.9 2692.4
3B.2 229.9b 101 % 128.2a 4.0 66. 6de 3.3 164.30c 1900. 30
170.2 142.1 8.3 74.2 57 75.6 19.8 265.2 1745
182.9 150.2 B2 785 85 7.6 2.1 239.1 12413
5 29 316.0 214.4 106.1 u24 7.4 72,9 4.5 106.1 17726
315.3 210.7 %6 19,3 39 721 2.5 124.8 1816.5
246, 1f 181 6e 65.8¢ %.1d 6.4 74.6a B.7d 183 8 1501 2¢
827 68.5 1.1 3.1 5.4 74 0.6 242.7 566.6
120.6 %0.3 0.3 415 2.2 50.8 3.6 157.6 746.8
6 13 248.9 163.0 8.0 68.8 7.8 70.6 5.2 8L0 1347.2
323.0 27.1 8.0 10.7 49 791 %.3 128.7 1959.8
193. 89 139.7f 53.9f 65.3¢ 7.60 70.2bc 35.7d 152. 5cd 1185, 1f
8.0 66.5 136 3.4 1.0 65.4 0.6 264.3 549.6
188.7 1510 3.8 8L9 6.9 65.3 2.0 218.6 1247.9
6 28 170.7 123.3 4.4 60.8 55 625 3.6 128.6 1019.1
253.0 180.0 7.0 88.4 8.6 625 0.6 1218 1488.0
173.1h 130.29 43.0g 66. 4e 8.00 63.9f 3L 26f 188. 3 1076.2g
109.5 2.3 19.9 46.9 6.4 68.6 219 2%6.9 746.8
128.6 0.2 B4 485 93 65.7 ®.1 146.3 70,4
7 13 1316 97.8 %4 49.3 39 78.4 3.2 144.7 808.0
200.8 1513 50.9 68.6 10.5 616 3.6 13.7 1251.0
142. 69 108.2h 34.6h 53.3 7.5 68. 6cd 3L7e 165. 70 894.0n
8.4 66.7 137 201 2.7 617 2.6 212.6 5513
6L5 416 10.7 20.2 14.2 57.7 2.7 189.4 303.7
7 28 %.9 825 5.4 3.5 13.0 60.6 0.8 140.3 6818
8.4 50.3 %.2 218 7.1 411 4.3 8.8 490.0
8L 64.01 19,0 26.7g 14.3 56.89 29.6 156, 5bc 529. 2
137. 6 106. 3¢ 30.0c 55. 1c. 9 1a 66. 80 27.5d 208 52 878. 60
130.3d 9. 6d 30,6 51.4d 8.4 57.5¢ 3L 9% 169. 70 823.1d
33. 80 218.50 117.60 115,70 5.8 7L7a 49.8a 108.8¢ 1806. 60
385. 72 266. 1a 121 22 138.7a 6.4 70.4a 44.50 115, 6c 2199. 7
E- - - - - P - P - P
CV.(% 3.80 3.3 6.73 7.97 5.6 5.5 8.24 1280 335

** . Sgnificant at P<0.01.

Means w thin a col unn foll owned by the sane letters are not significantly different by DMRT at P<0. 05.
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6/9 6/12 6/30 812 59 58 117

6/9 6/11 6/26 812 58 59 117

14 6/9 6/ 12 6/28 8/ 12 59 59 117
715 716 7126 822 83 48 130

712 715 7124 827 81 54 135

714 716 7125 8/25 82 51 133

618 6/23 7 87 54 46 100

618 6/22 74 7127 53 36 89

29 6/18 6/23 716 8/2 54 41 95
7/13 7115 g2 914 7 61 138

718 7111 7/31 99 73 61 133

7111 7113 81 912 75 61 136

624 6/28 7115 8/ 16 45 49 94

624 6/27 7114 8/3 43 38 81

14 6/24 6/28 7115 8/ 10 44 44 88
7114 7116 83 97 62 54 116

7114 7116 83 913 62 60 122

7114 7116 8/3 9/ 10 62 57 119

n7 7/10 7126 823 42 46 87

n7 719 7123 8/19 41 36 v

29 17 7110 7125 8/21 42 41 82
7120 7122 g9 911 55 53 107
7121 7124 8/11 916 55 57 111

7121 7123 8/10 9/ 14 55 55 109

7/18 7121 g5 8/28 37 39 76

7117 7120 g5 822 36 34 70

13 7118 7121 8/5 8/25 37 37 73
7129 7/31 8/18 918 48 48 9%

7129 7/31 8/18 920 49 50 98

7129 7131 8/18 9/19 49 49 97

7/31 82 817 99 35 38 73

7/30 82 817 96 35 35 70

28 7/31 8/2 8/17 9/8 35 37 72
8/8 811 8/26 920 43 41 84

8/8 8/10 8/26 922 43 43 86

8/8 8/11 8/26 921 43 42 85

g11 814 8/30 921 32 41 73

g11 8/13 8/30 914 31 32 63

13 8/11 8/ 14 8/30 9/ 18 32 37 68
817 8/19 95 928 37 40 v

816 8/19 96 102 37 45 81

8/17 8/19 9/6 9/30 37 43 79

822 8/24 96 109 27 47 73

g21 8/23 95 105 26 43 69

28 8/22 8/24 9/6 10/7 27 45 71
827 8/30 915 1020 33 52 85

827 8/29 916 10022 33 53 86

8/27 8/30 9/ 16 10/21 33 53 86
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1 2
() () () () () () ) ) ) () () )
19.3 10.1 2.0 4.0 15.3 4.3 2.0 18.0 153 57.1 14.0 10.0
223 6.2 8.0 4.0 15.0 20 107 1.7 7.0 50.5 122 8.4
4 14 1 83.3 14.2 2.7 8.0 78.3 17.3 3.7 69.7 14.3 56.3 135 9.7
68.0 136 20.3 8.3 77.0 17.3 40.3 107.0 2.7 510 122 85
48.3ab 11.03a 4.8 6.1a 46.4a. 10.3ab 24.1a 52 3a 16.1a 53.7la  12.98a  9.1lab
17.7 10.0 8.7 4.7 16.0 30 20 217 183 56.0 13.4 91
25.7 8.3 9.7 5.0 10.3 27 1.7 2.0 127 54.0 123 9.4
4 29 1 74.3 136 20.3 8.7 66.3 197 33 57.0 3.0 525 131 95
713 128 20.0 7.3 6.0 2.0 3.7 8.3 210 513 123 92
47.3ab 11.16a 14.7a 6.4a 42.7ab 13.6a 2.2a  46.0ab 16.3a 53.45a  12.78b  9.29%
23.0 9.1 9.7 3.7 16.7 5.0 97 207 133 55.9 131 2.0
34.3 8.1 10.3 5.0 2.0 4.0 93 55.0 187 50.1 119 2.0
5 14 1 73.0 13.4 18.7 8.0 64.3 8.7 B0 6.7 2.7 52.6 128 9.3
710 119 18.7 7.3 54.0 23 200 6.7 187 50.6 118 88
50.3a 10.62a 4.3 6.0a 30.50 10.0ab 20,52 51 0a 18.8a 52.32b 12.3c 9.0
28.3 8.0 10.7 3.7 15.0 27 107 203 83 52.4 129 2.0
3.7 6.7 1.0 4.7 18.7 57 3.0 20,0 100 49.1 116 88
5 29 1 60.0 111 16.3 6.3 37.3 6.7 2.7 5.0 1.3 54.3 13.0 9.5
50.3 10.4 16.7 6.0 u7 7.3 7.7 52.0 18.0 52.1 119 91
46.3b 9. 04b 3.7 5.2b 26.4c 5.6b 16.0bc  36.8bc 1% 51. 96b 12.3c  9.1lab
223 7.0 8.3 3.0 7.7 4.3 20 137 63 53.4 13.4 92
29.0 5.9 10.0 3.3 12.0 4.0 93 3.0 6.0 49.9 118 83
6 13 1 an7 9.3 1.3 6.0 3.7 20 26.0 07 100 52.3 125 92
46.0 9.2 15.3 6.3 3.3 7.3 2.0 4.3 1.3 50.6 120 9.4
36.3c 7.84c 12.0c 4.8 21 7d 6.2b 6.8  27.9cd 92bc  5L5hc 1243 9.03bc
24.7 6.7 2.0 3.7 10.7 23 67 123 67 519 13.0 8.9
29.3 6.0 9.3 3.7 4.0 27 7.0 18.0 20 50.5 116 87
6 28 1 46.7 8.4 13.7 6.0 2.3 127 187 2.7 6.7 52.6 127 9.1
4.7 7.7 1.0 6.0 2.7 7.0 210 23 13 515 121 2.0
36.3c 7.17d 11.3d 4 20, 0d 6.2b 133c  2L6de 8.4c 51. 62b 12.37c 8 %bc
24.0 6.3 8.0 2.7 7.7 33 a7 100 63 52.6 132 2.0
337 5.8 9.3 2.7 97 33 7.7 3.0 67 514 121 88
7 13 1 437 7.2 12.0 3.3 10.7 50 1.3 17.3 57 516 128 8.8
47.0 7.2 13.3 4.0 4.0 4.3 837 2.3 97 513 120 2.0
37.1c 6. 64d 10.7e 32 10.5¢ 4.0 9.6d 16.4e 7.1cd 51.71b 12.46c  8.90c
20.3 5.3 8.3 17 7.0 4.3 63 80 30 50.6 127 83
25.3 5.5 2.0 2.3 6.0 4.0 87 107 33 49.4 122 87
7 28 1 327 6.6 1.3 4.3 1.7 53 1no 1.7 53 517 126 8.4
3L7 6.2 12.0 5.3 2.7 97 15.0 197 80 50.9 121 87
27.5d 5.91e 10.2e 3.4c 12 le 5.8b 10.3d 132 4.92d 50. 62 12.38c 8.5
22.5d 7.80c 9.0c 3.4c 12.00 3.7b 8.1b 15.6c 9.7b 53.74a  13.2la  9.05b
19.7c 6.57d 960 38 U™ 3.5b 10.00 20,8 9.2b 50.59c 1.9%6c 875
1 57.7a 10.46a 16.0a 6.3 al2a 105 2.8 2.5 1.4p 52.98b 12.8b  9.19%
54.9b 9,87 16.2a 6.3a 4L7a 13.0a 24.9% 53.7a 16.1a 51. 15 11.05c  8.96b
CV.(% 10.6 8.1 5.3 12.7 20.9 88.8 27.0 35.3 3.3 2.2 15 2.7

ns : Not significant.

** . Sgnificant at P<0.01.

Means w thin a col unn foll owned by the sane letters are not significantly different by DMRT at P<0. 05.
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2-3
(9 (9) (9 (9) (kg) (% (% (% (kg/ 108) (9
145.3 120.0 521 615 92 711 216 2413 %022 8.5
7.6 50.0 139 46.8 6.0 62.8 2.7 4.2 187.7 46.9
4 14 1 407.8 240.4 160. 4 114.8 123 612 67.6 3.4 1987. 4 62.6
42,0 202.1 138.9 158.0 93 69.7 4.7 16.2 2220 531
264.9a 178.1a 84.6a %.3a 9.2b 66. 2abc 40.1a 191 3a 472 38 61 8ab
153.2 128.0 2.9 64.5 6.0 76.6 10.7 258.8 1058.4 58.2
119.3 9.7 5.7 58.8 5.6 66.3 2.1 25.5 758.3 86.1
4 29 1 377.3 23.7 143.6 116 17.6 56.9 67.0 7.1 19318 6.1
365.3 247.3 118.0 1.6 1.8 63.5 46.6 140.6 2044.0 55.4
253.8a 175.2a 78. 1ab %, 1a 11.0b 65. 6abc 40.4a 178.0a. 1448.1a 65.7a
134.5 100.7 2%.5 56.9 101 69.8 2.1 216.3 206.5 67.2
126.9 106.0 2.5 57.9 52 8L9 2.1 26.1 876.4 57.2
5 14 1 383.0 256.8 126.4 1.0 6.6 67.6 50.0 105.6 21229 7.0
294.6 23.6 a0 106.4 16.2 62.0 46.5 120.5 1683.3 57.5
23%.7a 169.0a 67.1b 88.52 9.5b 70.3a 35.9 169. 62 1397.3a 63.7ab
100.3 0.7 186 48.9 6.1 68.4 2.5 263.8 750.0 50,2
1185 %.3 197 4.2 a4 619 20.0 217.3 8125 410
5 29 1 207.4 195.0 7.3 108.2 6.8 69.7 39.1 140.8 16119 76.6
239.3 721 63.2 89.4 7.3 74.1 3.1 149.9 w27 58.5
184. 4b 1309.0b 44.2¢ 70. % 7.9b 68. 5ab 28.9% 192 %a 1149.3b 58.8ab
80.8 67.9 130 2.6 136 50.5 20.4 251.2 5611 4.8
64.2 5.7 124 26.0 120 58.7 2.1 200.5 425.6 28
6 13 1 200.2 148.9 54.5 79.4 10.8 58.4 37.0 147.8 12311 73.6
2235 172.0 514 88.2 81 66.6 20.0 180.0 422.0 625
142.2c 110.1c 32.8cd 56. 5¢ 111b 60.8c 27.9% 197. 1a 910.4c 56. 2bc
78.2 66.1 121 8.7 9.4 67.1 18.4 281.0 546.5 58.3
88.8 72.6 188 40.9 68 74.6 2.8 25.7 600.1 53.8
6 28 1 137.8 1013 3.4 52.5 204 49.2 3.1 145.0 87.3 0.4
139.6 107.8 39 57.9 101 60.4 2.9 18.5 891.0 55.7
1llcd  87.0cd 24.8de 46. 2cd 116b 62. 80c 27.60 208.8a 718. 7ed 59. 5ab
615 50.7 108 2.4 1.0 66.9 2.3 210 419.5 a1.4
67.0 53.4 837 27.0 107 65.0 5.5 197.9 414 41.6
7 13 1 %.0 67.6 2.8 3.5 12.8 58.6 35.0 154.9 559.1 525
115.4 0.8 2.7 50.1 85 64.0 2.6 200.8 750.6 50,7
84.2de 65. 6de 18.2¢ 34, 5de 11.5b 63.7bc 27.6b 1%.2a 542. 6de 49.6¢
204 2.8 6.6 10.3 191 52.3 2.0 289.4 188.4 2.3
27 u.4 83 12.8 1.6 52.3 2.6 154.3 24.5 27
7 28 1 785 59.8 188 25.1 14.0 54.9 3.3 135.6 494.1 %.8
881 60.3 6.7 2.4 18.0 52.6 2.3 104.3 573.1 3.9
5. 7e 46. 6e 12 6e 22 4e 16.4a 53. 0d 28.1b 193.4a 385.0¢ 3L4d
99.0b 82 0b 17.2c 2.7 10.9a 66.52 2.2 254.1a 677.8b 55.6b
87.8b 70. % 17.1c 30.0b 9.0a 65.50 24.4c 226.3 586. 1b 49.8¢
1 243.5a. 162.9 79.9a 82.0a 12.6a 50.4b 45.4a 122.5d 1347.0a 63.3a
237.2a 169. 52 67.0b %. 52 1150 64.1a 36.20 160. 7 1401 la 54.76c
E- - - - - - B - - - -
CV.(% 2.2 24.3 4.2 24.6 48.3 119 24.9 18.7 24.3 15.7

ns : Not significant.

*  kk

Means wthin a col unn foll owned by the sane letters are not significantly different by DMRT at P<0.05.

Sognificant at P<0.05 and P<0.01, respectively.
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5-10.

(cm

115
110
113
115
110
113
115
110
113
96
89
93
96
89
93
96
89
93
90
81

55
54
55
55
54
55
55
54
55
47
43
45
47
43
45
47
43
45
44
35
40
44
35
40
46
35
41

62
60
61

10

25
23
24
25
23
24
25
23
24

16
14
15
16
14
15
16
14
14

14
12
13
14
12
13
14
12
13

30*20

62
60
61

10

40*20

15

62
60
61

10

50*20

50
48
49
50
48
49
50
48
49
47
47
47
47
47
47
47
47
47

20
14
17
20
14
17
20
14
17
13

13
12
13
13
12
13
13
12
13

30
31

30*20

30
31

40*20

14

30
31

50*20

30
30
30
30
30
30
30
30
30

28
27
28
28
27
28
28
27
28

30*20

86
90
81

13

40*20

14

86
92
81

15

50*20

87

10
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5-11.

(cm

139
135
137
141
133
137
139
133
136
119
118
119
118
117
118
119
117
118
102
96

99

95

101
98

95

99

97

58
59
59
60
57
59
57

16 31 81

12
14

76
79
81

28
30

29

27
30

50*20

7
79

82

26
30
31

12
15
17
13
15
28
27
28
27
27
27
27
26
27

30

27
30

60*20

14

57
57

7
80
62

26
29
10

30

27
30
12
11
12
12
11
12
12
11
12
23
22
23
23
23
23
23
22
23

70*20

57

15
14
15
15
14
15
15
14
15
25
24
25
25
25
25
25
24
25

57
57

61

50*20

62

10

56
56
56
57

62

62

60*20

14

62

62

10

56
57

61

70*20

62

58
55
57

43
42

23
18
21
16
20
18
16
20
18

50*20

43
43
42

51

59
55
51

60*20

13

43
43
42

57
54

70*20

43
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5-12.

(cm

105
100
103
105
100
103
105
100
103
94
85
90
94
85
90
94
86
90
81

44
41

63
62
63
63
62
63
63
62
63
51

30
26
28
30
26
28
30
26
28
19
10
15
19
10
15
19
11
15

26
25
26
27
26
27
27
25
26

16
16
16
16
15
16
16
15
15

14
14
14
14
14
14
14
14
14

30*20

43
44
41

40*20

14

43
44
41

50*20

43
45
37
41

13
13
13
13
13
13
13
13
13

51

30*20

51

46
36
41

51

51

40*20

14

51

45
37
41

51

52
52
39
39
39
39
40
40
39
39
39

50*20

43
39
41

22
22
22
22
23
23
22
22
22

21

76
79
79
7
78
81

30 30
31

21

30*20

21

42
38
40
43
39
41

31

21

30

31

21

40*20

13

31

21

31

21

76
79

30

30
31

20
21

50*20
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5-13.

(cm

138
137
138
138
136
137
139
136
138
114
113
114
114
113
114
114
113
114
88

88

88

87

70
71

68
66
67

29
28
29
29
27
28
29
27
28

21
19
20
21
19
20
21
19
20

18
16
17
18
16
17
18
16
17

50*20

71
70
71

68
66
67

60* 20

14

71
70
70
70
63
64
64
62

68
66
67

70*20

51

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

17
16
17
17
16
17
17
15
16
30
28
29
31

49
50
51

30
31

50*20

63
63
63
63
63
49
52
51

50
51

31

60* 20

13

51

50
51

31

70*20

31

39
36
38
40
36
38
39
37

21
19
20
21
18
20
21
19
20

17
16
17
17
15
16
17
16
17

50*20

48
52
50
49
53
51

89
88
88
90
89

10

28
30
30
28
29

60* 20

13

11
10

70*20

38
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5-14-1.

(cnm () ) ) () ()
(1) 29 9.6 10 6 20
30x 20(a)
(2 31 7.6 9 5 17
3 1 29 10.6 11 6 22
40 x 20(b)
(A 31 7.8 10 5 18
29 10.9 10 6 24
50 x 20(c)
29 8.8 10 5 18
23 9.4 8 4 18
30x 20
28 8.0 9 4 11
4 14 24 9.4 8 5 18
40x 20
(B 27 8.2 9 4 13
25 10.5 8 5 20
50x 20
27 9.0 9 3 13
23 6.4 9 4 16
30x 20
26 6.0 9 3 11
5 14 24 6.9 10 5 18
40x 20
(O 27 6.2 9 4 11
22 7.3 9 6 20
50x 20
25 6.5 9 3 13
A 29. 8a 9.2a 9.9 5. 4a 19. 8a
B 25.5b 9.1a 8.5¢c 4.0b 15. 5b
C 24. 6b 6.5b 9.1b 4.2b 14. 8b
a 26. 7a 7.8b 9.1a 4.3b 15. 5b
b 27. 1a 8.2b 9.4a 4. 8a 16. 6ab
c 26. la 8. 8a 9.0a 4.6ab 18.0a
1 25.4b 9.0a 9.2a 5. la 19. 6a
2 27.8a 7.6b 9.2a 4.0b 13. 8b
ns ns ns ns ns
ns * *x ns ns
=

ns
ns

ns
ns

ns
ns

ns
ns

ns
ns

ns : Not significant.

* ** . Jognificant at P<0.05 and P<0.01, respectively.

Means wthin a col umn foll owned by the sane letters are not significantly different by DMRT at P<0.05.
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5-14-2.

2-3
(cm () ) () (% % (%
(1) 586 13.8 9.3 8 74 27 195
30x 20(a)
(2) 627 14.8 9.3 8 66 24 197
3 1 60.4 13.8 9.8 7 72 27 194
40x 20(b)
(A 61.3 14.6 9.4 7 69 24 194
61.8 13.8 9.8 6 74 25 205
50 % 20(c)
63.5 149 9.6 6 68 22 210
60.5 13.5 9.7 3 80 23 256
30x 20
61.6 15.0 9.9 4 72 24 210
4 14 60.9 13.7 9.6 6 83 23 264
40x 20
(B 60.7 149 9.9 4 74 26 203
62.2 13.6 9.8 5 81 22 279
50x 20
63.0 15.2 10.1 3 75 23 222
57.3 13.4 9.5 10 68 16 356
30x 20
57.6 13.5 9.1 22 56 22 225
5 14 57.2 13.4 9.5 10 67 17 333
40x 20
(O 56.6 13.7 9.0 24 58 23 213
57.5 13.7 9.8 16 61 15 360
50x 20
55.3 13.6 9.2 20 61 16 226
A 6l.4a 14.3a 9.5b 7.2b 70.6b 24.7a  199.0c
B 6l.5a 14.3a 9.9a 4.2 77.4a 23.2a 234.0b
C 56.9 13.6b 9.4b 17.9a 61.7c 19.9b 285.6a
a 59.7a 14.0a 9.5b 9.3a 69.4a 22.6a 239.7a
b 59.5a 14.0a 9.5ab  9.6a 70.5a 23.1a 233.5a
c 60.5a 14.1a 9. 7a 9.4a 69.8a 22.1a 250.1a
1 59.6a 59.6a 9.6a 8.0b 73.3a 21.6b 271 4a
2 60.2a 60.2a 9.5a 10.9a 66.6b 23.7a 211.0b
x ns ns ns ns ns ns ns
e * *k *k **k ns *k * %
=
X ns ns ns ns ns ns ns
ns ns ns ns ns n ns
X X

ns : Not significant.

*  kk -

: Sognificant at P<0.05 and P<0.01, respectively.

Means wthin a col umn foll owned by the sane letters are not significantly different by DMRT at P<0.05.
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5-15. ,

100
(cm (9) (9) (9) (99 (9 ( /109
(1) 34 127 157 65 75 2101
30x 20(a)
(2 27 111 137 53 73 1830
3 15 42 157 199 81 76 1950
40 x 20(b)
(A 29 121 150 56 74 1496
46 179 225 93 76 1771
50 % 20(c)
34 153 187 70 75 1515
30 127 157 71 82 2097
30x 20
26 102 128 50 78 1688
4 14 32 136 170 77 84 1686
40x 20
(B 25 99 124 49 75 1230
37 165 207 93 82 1640
50x 20
29 125 153 60 78 1237
16 102 118 57 82 1691
30x 20
15 68 83 33 64 1126
5 14 18 109 127 59 81 1345
40x 20
(O 17 73 20 34 65 908
20 127 147 69 85 1259
50x 20
22 86 104 39 66 855
A 35.2a 141.2a 175.7a 69.4a 75.0b 1777a
B 29.8b 125.7b  156.4b 66.7a 80.0a 1596b
C 17.9c 94.2c 111 4c 48.4b 73.4b  1197c
a 24.5b 106.2b 130.0b 54.7b 75.6a 1755a
b 27.1ab 115.8b 143.2b 59.4b 76.0a 1436b
c 3l.2a 139.1a 170.3a 70.5a 76.9a 1380b
1 30.6a 136.5a 167.4a 73.7a 80.4a 1727a
2 24,70 104.2b 128.3b 49.3b 71.9% 1321b
X ns ns ns ns ns ns
E X ns ns ns ns *x ns
X ns ns ns ns ns ns
X X ns ns ns ns ns ns

ns : Not significant.
** . Sgnificant at P<0.01.

Means w thin a col unn foll owned by the sane letters are not significantly different by DMRT at P<0.05.
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516-1 5-16-2
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5-16-1.

(cm () () () () ()
1 (1) 102 11.9 21 7 41
50 x 20(a)
(2) 92 11.1 21 7 55
4 14 1 95 12.7 23 8 50
60 x 20(b)
(A 87 11.9 23 7 44
1 104 12.8 23 7 51
70 x 20(c)
84 11.5 20 7 48
1 78 9.7 17 6 28
50 x 20
75 9.3 18 6 37
5 14 1 77 12.0 18 6 36
60 x 20
(B 67 10.4 18 7 36
1 76 10.2 17 6 34
70x 20
69 10.4 17 6 35
1 71 9.5 14 5 22
50 x 20
66 8.6 13 4 21
6 13 1 67 9.1 14 5 22
60 x 20
(O 63 7.5 13 55 26
1 71 9.7 14 5 26
70x 20
65 8.9 12 4 22
A 9. 3a 12.9a 22.0a 7.2a 48. 2a
B 73.9b 10. 3b 17. 4b 6.3a 34.3b
C 67.3c 8.9 13. 4c 4.7b 23.2c
a 80. 8a 10. Oa 17. 5a 5.9a 34.0a
b 76. 4b 10. 6a 17.9a 6.3a 35. 7a
c 67.3c 10. 6a 17. 4a 6.0a 36. 1a
1 82. 4a 10. 9a 17.9a 6.2a 34. 4a
2 74. 6b 9. 9b 17. 3a 6. 0a 36. 1a
ns ns ns ns ns
ns ns ns ns ns
=

ns
ns

ns
ns

ns
ns

ns
ns

ns

ns

ns : Not significant.

Means wthin a col umn foll owned by the sane letters are not significantly different by DMRT at P<0.05.
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5-16-2.

2-3
(cm () () ) (% % (%
1 (1) 57.7 14.0 9.7 8 72 61 107
50 x 20(a)
(20 57.1 13.3 9.3 7 75 67 83
4 55.4 14.1 9.8 7 76 65 83
60 x 20( b)
(A 55.4 13.3 9.5 10 72 79 72
1 57.0 14.0 9.9 71 69 76
70 % 20(c)
57.9 13.4 9.3 9 72 72 76
1 55.9 13.8 9.8 8 69 42 138
50 x 20
55.2 12.9 9.6 11 72 58 120
5 14 1 56.4 13.6 9.8 75 40 122
60 x 20
(B 56.3 12.7 9.5 6 79 38 148
1 56.5 13.7 9.8 9 73 49 129
70x 20
53.4 12.8 9.4 76 42 140
1 53.5 13.3 9.9 12 62 44 142
50 x 20
53.5 12.3 9.3 9 68 33 170
6 13 1 54.3 13.3 9.9 10 70 32 182
60 x 20
(O 51.8 12.3 9.5 6 72 29 208
1 54.7 13.7 9.9 13 66 36 159
70x 20
52.5 12.1 9.5 5 73 28 193
A 56. 7a 13. 7a 9. 6a 7.7a 72.9a 68.7a 82.7c
B 55.6b 13.2b 9.7a 8.5a 73.9a 44.8 132.%
C 53.4c 12.9c 9.7a 9.2a 68.4b 33.8c 175.8a
a 55.5a 13.3a 9. 6a 9.2a 69.6a 50.9a 126.6a
b 54.9a 13.2a 9. 7a 8.0a 73.9a 47.1a 135.9a
c 55.3a 13.3a 9. 6a 8.2a 71.7a 49.3a 129.0a
1 55.7a 13.7a 9. 8a 9.0a 70.2a 48.6a 126.5a
2 54.8b 12.8b 9.4b 7.9a 73.2a 49.5a 134.5a
x ns ns ns ns ns ns ns
E x ns ns ns ns ns ns ns
x ns ns ns ns ns ns ns
X X ns ns ns ns ns ns ns

ns : Not significant.

Means w thin a col unn foll owned by the sane letters are not significantly different by DMRT at P<0.05.
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5-17. ,

100
(cm (9) (9) (9) (99 (9 ( /109
1 (1 159 217 337 113 77 2157
50 x 20(a)
(2 147 228 376 119 60 2259
4 14 1 191 301 493 158 78 2492
60 x 20(b)
(A 147 197 340 99 57 1636
1 212 312 524 160 81 2210
70 x 20(c)
151 221 372 112 59 1565
1 84 200 282 112 84 1987
50 x 20
87 189 276 102 66 1873
5 14 1 131 282 414 153 84 2328
60 x 20
(B 81 210 292 114 67 1739
1 108 235 374 136 87 1668
70x 20
90 220 310 124 66 1563
1 70 178 251 96 86 1763
50 x 20
52 160 211 86 62 1589
6 13 1 65 210 274 117 83 1736
60 x 20
(O 53 189 249 106 66 1563
1 81 229 311 122 84 1624
70x 20
52 186 237 99 64 1317
A 167.8a 246.2a 413.4a 127.0a 68.7b  2053a
B 96.9p 222.8ab 324.5b 123.8a 75.8a 1860ab
C 62.0c 192.0b 255.4c 104.3b 74.2a  159%
a 99.8a 195.4b 295.3b 104.9b 72.6a  1938a
b 111.5a 231.7a 343.5ab 124.6a 72.7a  1916a
c 115.6a 234.0a 354.5a 125.5a 73.4a  1658a
1 122.4a 240.6a 366.4a 129.7a 82.6a  1996a
2 95.5b 200.1b 295.7b 107.0b 63.2b  1678b
x ns ns ns ns ns ns
F- x ns ns ns ns ns ns
x ns ns ns ns ns ns
X x ns ns ns ns ns ns

ns : Not significant.

Means w thin a col unn foll owned by the sane letters are not significantly different by DMRT at P<0.05.
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518-1 5-18-2
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5-19

100

520-1 5-20-2
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521
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5181

(cm () () () () ()
(1) 27 9.0 10 6 24
30x 20(a)
(2) 32 8.0 11 4 17
4 1 26 10.5 10 6 30
40 x 20( b)
(A 29 9.5 11 5 23
25 11.1 10 5 23
50 x 20(c)
29 9.6 11 6 24
21 7.3 10 5 18
30x20
27 6.7 10 4 14
5 14 22 7.5 9 5 19
40x 20
(B 25 6.9 10 5 16
22 7.0 10 4 18
50x 20
26 6.7 10 5 14
21 7.0 9 5 18
30x 20
33 7.3 11 5 17
6 13 23 7.3 8 5 17
40x 20
(O 33 7.9 10 5 18
20 7.4 10 5 15
50x 20
33 8.0 10 4 16
A 28a 9. 6a 10. 3a 5. 3a 23. 5a
B 24b 7.0c 9. 6a 4.7b 16. 4b
C 27b 7.5b 9.8a 4.8b 16. 8b
a 27a 7.6b 10. 1la 4. 8a 17.8b
b 26a 8. 3a 9.7a 5. 1la 20. 3a
c 26a 8. 3a 10. 1la 4.9 18. 6ab
1 23b 8. 2a 9.4b 5. 3a 20. la
2 30a 7.9 10. 5a 4, 6b 17.7b
ns * ns ns ns
* % * % ns ns *
=

ns
ns

ns
ns

ns
ns

e - |
n

ns
ns

ns : Not significant.

* ** . Jognificant at P<0.05 and P<0.01, respectively.

Means w thin a col unn foll owed by the sane letters are not significantly different by DMRT at P<0.05.
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5-18-2.

2-3
(cm )y ) ) (% » (%
(1) 58.8 13.2 9.4 12 67 30 186
30x% 20(a)
4 (2) 56.3 13.5 9.2 12 66 32 160
60.1 13.5 9.4 9 75 27 208
14 40 x 20(b)
56.6 13.7 9.1 14 68 29 165
A 60.4 13.6 9.6 8 76 22 238
50 % 20(c)
57.6 14.0 9.3 8 70 23 207
52.1 13.6 10.1 8 64 20 275
30x 20
5 52.0 13.3 9.3 13 62 21 240
51.7 13.6 10.0 10 63 21 267
14 40x 20
49.9 13.0 9.1 15 64 25 197
(B 51.4 13.4 9.9 9 65 18 284
50x 20
51.4 13.1 9.1 22 57 23 224
50.9 13.1 9.3 9 66 25 242
30x 20
6 48.9 12.8 9.1 24 50 45 133
52.3 13.1 9.4 7 66 19 278
13 40x 20
49.3 13.0 9.1 20 51 48 115
(9 521 13.2 9.4 7 64 20 271
50x 20
49.2 12.8 9.0 20 50 48 112
A 58.3a 13.6a 9.3b 10.5b 70a 27b 194b
B 51.4b 13.4a 9.6a 12 8ab 63b 21c 248a
C 50.5c 13.0a 9.2c 14.4a 58c 34a 192b
a 53.1a 13.3a 9.4a 12.9a 63a 29a 206a
b 53.3a 13.3a 9.4a 12 2a 64a 28a 205a
c 53.7a 13.4a 9.3a 12.5a 64a 26a 223a
1 54.4a 13.2a 9.6a 8.8b 67a 22b 250a
2 52.4b 13.4a 9.1b 16.3a 60b 33a 172b
ns *k ns ns ns ns ns
* * % * % * % * * % * %
=

ns
ns

ns
ns

ns
ns

ns
ns

ns
ns

ns
ns

ns
ns

ns : Not significant.

* ** . Jognificant at P<0.05 and P<0.01, respectively.

Means w thin a col unn foll owned by the sane | etters are not significantly different by DMRT at P<0.05.
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5-19. ,

100
(cm (9 (9 (9 (99 (9 ( /109
(1) 37 125 158 66 72 2071
30x 20(a)
(2 29 92 121 45 61 1525
4 14 47 174 224 94 72 2159
40 x 20( b)
(A 34 121 153 56 62 1052
38 176 213 90 74 1747
50 x 20(c)
35 152 187 71 63 1507
18 94 112 50 82 1551
30x 20
17 78 95 39 63 1292
5 14 20 95 115 51 80 1182
40x 20
(B 17 68 85 33 63 845
17 90 108 49 80 896
50 x 20
17 73 91 37 64 726
17 72 87 41 71 1185
30x 20
25 61 86 30 68 1012
6 13 17 87 102 45 69 1078
40x 20
(O 29 66 97 32 68 812
17 83 112 44 72 818
50 x 20
26 60 86 27 66 595
A 37a 140a 176a 70a 67c 1752a
B 18c 83b 101b 43b 72a 1082b
C 22b 71c 95¢c 37c 69 917c
a 24b 87b 110b 45b 69a 1439a
b 27a 102a 129 52a 69a 1263b
c 25ab 106a 133a 53a 70a 1048c
1 25a 111a 137a 5% 75a 1410a
2 25a 86b 111b 41b 64b 1091b
X ns * % **k **k ns ns
X *% ns * * * ns
=
x ns ns ns ns ns ns
X X ns ns ns ns ns ns

ns : Not significant.
* ** . Jognificant at P<0.05 and P<0.01, respectively.

Means wthin a col unn foll owned by the sane letters are not significantly different by DMRT at P<.05.
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520-1. ,

(cn () () () () ()

1 () 66 10.3 18 7 14
50 % 20(a)
(2 58 10.8 17 7 46
5 14 1 66 11.9 19 7 49
60 x 20( b)
(A 63 11.5 18 7 48
1 64 12.6 18 7 51
70x 20(c)
60 1.7 18 8 50
1 68 11.8 15 6 36
50x 20
65 8.3 16 7 45
6 13 1 61 12.0 15 6 35
60x 20
(B 65 11.5 15 6 34
1 59 11.8 16 7 39
70% 20
64 11.9 16 6 40
1 39 6.2 11 5 17
50x 20
36 7.0 12 6 23
7 13 1 40 7.7 12 6 20
60x 20
(O 35 6.1 12 6 22
1 36 7.7 12 5 19
70% 20
37 7.5 12 6 23
A 62. 8a 11. 5a 18. 3a 7.3a 7.3a
B 63. 6a 11. 2a 15. 4b 6.3b 6.3b
C 37.2b 7.0b 11. 8c 5.6¢c 5.6¢c
a 55. 4a 9.0b 15. 0a 6. 4a 35. 2a
b 54.9a 10. la 15. 2a 6. 4a 34. 7a
c 53.3a 10. 5a 15. 4a 6.4a 36. 9a
1 55. 4a 10. 2a 15. 2a 6.3a 34. 4a
2 53.7a 9. 6a 15. 2a 6. 4a 36. 8a
X ns ns ns ns ns
X * ns ns ns ns
F
X ns ns ns ns ns
X X ns * ns ns ns

ns : Not significant.
*: Sgnificant at P<0.05.

Means within a col unn foll owed by the sane letters are not significantly different by DMRT at P<0. 05.
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5-20-2.

2-3
(cn () () () A & % %
1 (1 511 132 9.5 27 35 44 117
50 x 20(a)
5 (2) 54.0 13.0 9.6 30 41 57 87
1 52.5 13.5 11.5 25 39 39 118
14 60 x 20(b)
52.7 13.2 9.7 22 44 59 76
(A 1 52.6 13.4 9.4 29 39 34 142
70 x 20(c)
51.8 13.1 9.7 37 37 50 100
1 48.7 13.2 9.6 23 44 59 97
50x 20
6 47.0 12.6 9.4 20 50 82 55
1 51.2 13.6 9.7 26 45 65 72
13 60 x 20
50.3 12.5 9.7 16 57 78 59
(8 1 51.5 13.4 9.7 24 50 75 64
70 x 20
50.1 12.6 9.8 25 44 85 62
1 50.9 13.3 9.4 24 45 181 27
50x 20
7 47.9 12.4 9.1 11 57 217 21
1 52.4 13.3 9.4 17 53 206 25
13 60 x 20
49.0 12.5 9.2 14 53 177 20
(9 1 51.3 13.4 9.3 21 43 166 31
70 x 20
49,5 12,5 9.2 17 51 211 21
A 52.5a 13.2a 9.9a 28.4a 39.2b 107a 47.1a
B 50.2b 13.0b 9.6ab 22.2b 48. 4a 68b 74. 2a
C 49.8b 12.9b 9.3b 17.1b 50. 4a 24c 107a
a 50.0b 13.0a 9.4a 22.5a 45.5a 67.4a 106.6a
b 5l.4a 13.1a 9.9a 19.8a 48.4a 61.7a 368.8a
c 5l1.1ab 13.1a 9.5a 25.4a 44.1a 69.9a 103.4a
1 5l.4a 13.4a 9.7a 24.1la 43.6b 76.9a 96. 5a
2 50.3b 12.7b 9.5a 2l.la 48.4a 55.7b 289.4a
X * *k ns ns ns ns ns
E X ns ns ns ns ns ns ns
X ns ns ns ns ns ns ns
X X ns ns ns ns ns ns ns

ns : Not significant.

*  k*

: Sgnificant at P<0.05 and P<0.01, respectively.

Means w thin a col unn foll owed by the sane letters are not significantly different by DMRT at P<0.05.
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5-21.

100
(cm (9) (9 (9 (99 (99 ( /102
1 (1 104 100 204 44 74 987
50 x 20(a)
(2 93 123 216 52 66 1217
5 4 138 129 267 51 72 1065
60 x 20( b)
(A 115 170 285 69 64 1401
1 144 125 270 a7 75 887
70 % 20(c)
117 133 249 56 62 939
1 103 134 242 59 80 1324
50x 20
75 139 213 62 68 1374
6 13 1 99 150 242 65 83 1241
60 x 20
(B 76 136 205 58 69 1123
1 100 178 277 77 82 1258
70x 20
84 152 236 69 67 1074
1 22 86 110 37 73 850
50x 20
19 95 114 41 59 944
7 13 1 27 118 143 54 72 977
60 x 20
(O 20 97 117 43 59 801
1 30 101 127 45 76 717
70x 20
23 112 136 47 57 796
A 118.7a 130.0a 248.3a 53.0b 68.7b 1082a
B 89.4b 147.8a 236.0a 64.9a 74.8a 1232a
C 23. 6¢c 101.6b  124.5b 44.4b  65.9c 847b
a 69.5b 112.5b 183.3b 48.9a 69.8a 1116a
b 79.0a 133.2a 209.9a 56.6a 69.7a 110lab
c 83.0a 133.3a 215.7a 56.7a 70.0a 945bh
1 85.3a 124.4a 209.2a 53.la 76.2a 1034a
2 69.1b 128.3a 196.7a 55.l1a 63.4b 1074a
* ns ns ns ns ns
*x ns ns ns ns ns
F

ns
ns

ns
ns

ns
ns

ns
ns

ns
ns

ns
ns

ns : Not significant.

* ** . Jognificant at P<0.05 and P<0.01, respectively.

Means w thin a col unn foll owed by the sane letters are not significantly different by DMRT at P<0.05.
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Phonopsi s spp. (
5 22), D aport he phaseol orum var. sojae
, Phomopsis longicolla, D phaseol orum var.
caul i vora
Phonopsi s
Spp. , 3
Phomopsi s spp.

Tabl e 5-22. Incidence percent of Phonopsis spp. in soybean seeds

D aport he Phonopsi s D aport he
Qi tivar phaseol or um [ ongi col | a phaseol or um Tot al
var. soj ae var. caulivora

Seokryangput kong 10 5 2 17
M won 14 4 1 19
Q kong 17 8 0 25
Native var. 18 9 0 27
Haangkeunkong 1 2 0 3
( 529,
28. 0% 15. 7% ,
(R) 1.3%
6. 9%
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Table 5-23. VMisible pod infection by Phonopsis spp. inoculated by
different nethods under sanitized field condition in
soybean cv. Seokryang

%of infected pods at the growh stage

Tr eat nent *’ No. of pods

i nvesti gat ed 29) Rr RB Mean
Hant sprayi ng 263 9.5 32.3 42.2 28.0 a?
Pod insertion 274 6.9 21.2 32.8 20.3 a
Sem pricking 201 15 16.5 29.1 15.7 b
Nb i nocul ati on 151 1.3 8.6 10.9 6.9 c

” Indicates whole plant inocul ation by spraying the spore suspension
(plant inoculation), pod inoculation by inserting tooth-pick wth
nycel i unfpod inocul ation) and stem inocul ation by pricking tooth-
pi ck with nycel i unfstempricking).

2 Means within a col um fol | oned by the sane | etters are not
significantly different by DMRT at 0.05 |evel .

46. 4%-71. 1% 22.1% .
5.9%3L. 1% 2. 0%
36. 0%
43.3% 64.0% . 28. 7%
(  5-24).
, , , 100 , 5-25
24.7cm 28. 4cm 28.4cm
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4.9 5.8

58
9.4 12.7 12.7
1.2 1.7 1.7
100 28.2g
: 26.3g, 26.1g
24.2g
115g
' ; 600, 729, 629
729 629

Table 5-24. Seed infection percent by Phonopsis spp. inocul ated by
different nethods under sanitized field condition in soybean
cv. Seokryangput kong.

Treat nent Foor quality x) Diseased seed ) Infected
seed

Leaf spraying 46.4 b 59c¢c 43.3 bc ?
Pod i nsertion 71.1 a 31.1a 64.0 a
Sempricking 48.8 b 11.3 b 36.0 b

Nb i nocul ati on 2.1c 20d 28.7 ¢

“ M sibly unheal thy and i nmat ure seeds.

" Seeds w th symiomcaused by Phonopsis spp.

2 Means within a col um fol | oned by the sane | etters are not
significantly different by DMRT at 0.05 |evel .
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Table 5-25. Agronomc characters of vegetable soybean cv.
Seokryangput kong i nocul ated with Phonopsi s spp. by different nethods
under sanitized fild condition.

Pant No. of No. of No. of 100-seed Seeds w .
Tr eat nent hei ght branches pods  seeds W . / 20
() [/ plant / plant / pod (9) pl ants (g)

Whol e pl ant - spray
28.4a 5.4a 1227a 1l4bc 24.2c 60 c”

i nocul ati on

Pod- t oot hpi ck 26.9

) ] 5 8a 12.4a 12c 26.3b 72 b
i nocul tion ab

S eamt oot hpi ck
. . 24.8b 5.2a 94b 1l4bc 26.1b 62 c
i nocul ati on

No i nocul ati on 24.7b 4.9b 11.9b 17c 28.2 a 115 a

2 Means within a col um fol | oned by the sane letters are not
significantly different by DMRT at 0.05 |evel .

, ; ' ; 5-26
62. 2% 76.4%
76. 4%
62. 2% . 35.8% 63.1%
63. 1%
35. 8% . 6.2 7.6
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6.2 benonyl
7.6 . 15 16
37 39
37

Table 5-26. Agronomic characteristic of vegetable soybean cv.
Seokryangput kong cul tivated under different cultural practices.

Ewergence Speed of Days to Days to Howering Mturing

Tr eat nent rate enegence energence flowering period peri od
(% (% (day) (day) (day) (day)
Dripvatering  4q 54.9 7.0 4 16 39
benl at e spray
Drip vatering 2, g 56. 7 6.5 4 16 37
mul chi ng
Drip vatering 4, g 51.9 6.6 4 15 39
no nul chi ng
Sprinkling 66. 4 45.8 7.6 42 16 38
benl at e spray
Sprinkl i ng 75.6 63.1 6.2 39 16 39
mul chi ng
Sprinkl i ng 62.2 35.8 6.8 42 16 39
no nul chi ng
. , 100 . 5-27 . 23.7cm
27.0cm 27.0cm
23.7cm

- 222 -



52 6.0
6.0 52
33.1 42.5
42.5 33.1

Table 5-27. Yield conponents of vegetabl e soybean cv. Seokryangput kong
cultivated under different cultural practices.

P ant No. of No. of No. of 100-seed <e€ds wt.

Tr eat nent hei ght  branches pods seeds W . /20

() / plant / plant !/ pod (9) pl(agr;ts
Eghfargtggigg 27.0 5.7 37.3 29 381ab 858.5a
et 26,7 5.6 35.3 31 39.4a 8%5a
ﬁgigmr§L$;5“9 26.5 5.6 35.4 30 382ab 8045a
§2;}gfgiggray 25.2 5.7 39.5 29 37.7ab 863.7a
ﬁﬁ{LﬂFLg”Q 25.1 6.0 42.5 29 388ab 987.5a
ﬁgrhgrLLPﬁg 23.7 5.2 33.1 30 36.9b 7130a

2 Means wthin a colum foll oned by the sane letters are not
significantly different by OMRT at 0.05 | evel .

29 31
3.1 . 36.9 39.4g
39. 4g
36. 99
30 987.5g 713.0g
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987.5g, 8%4.5g

713. 0g
R6, R7, RB
5-28 . benonyl
R, R7, R8 4.9% 6.4% 22.2%

10. 9%

Table 5-28. Msible pod infection by Phomopsis spp. in vegetable
soybean cv. Seokryangputkong cultivated under different cultural
practi ces.

; ;
Tr eat nent il\rf\)}es(zfi é);desd F;z; of pods |m|;7 ected at thle:B growt h st iizn
Oip vt g[)'r o se2 4.9 9.6 21.9 12.1
O Eh}"ﬁge” g ooe4 1.7 4.3 37.0 14.3
nDroi ﬁmﬂ]ie:]igng 3590 5.3 10.3 34.7 16.8
prinkd | oway 2692 4.2 6.4 22.2 10.9
r icﬂik'nig”g 3902 5.9 8.6 313 15.3
%r Inglklclhungg 4548 5.8 9.2 26.9 14.0
5-29
benonyl , 11%
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17% 19%
benonyl
20% 25%

Table 5-29. Infection rate of soybean seeds wth different pathogens
in vegetable soybean cv. Seokryangputkong grown under different
cultural practices.

%of infected seed

Tr eat nent Phonopsi s Cer cospor a Q her” .
. Bacteri a Total
spp. sp. fungi
Drip watering
11 a 1.5b 40 b 0 52.5 b”
benl ate spray
Drip watering
. 17 b 9.3a 41 b 0 67.3 ab
mul chi ng
Drip watering
) 20 c 9.6 a 49 ab 4 78.6 a
no mul chi ng
rinklin
Sp 9 11 a 0.3b 53 a 0 64.3 b
benl ate spray
rinklin
» ) 9 19 b 14.6 a 45 ab 2 78.6 a
mul chi ng
rinklin
» .g 5c 14.8 a 52 a 1 91.8 a
no mul chi ng

Y Qher fungi include Qolletotrichumsp., Fusariumsp., Penicillium
sp., etc.

? Means within a col um fol | oned by the sane letters are not
significantly different by DMRT at 0.05 |evel .

Cercospora  sp. benonyl ,
benonyl 1.5% 0.3%
14. 8% 14. 6%

- 225 -



9. 6% 9.3%
@l letotrichum sp., Fusarium sp.,
Peni ci | i um sp. benonyl ,
40% 53%

benonyl

530 . benonyl
. 56%
32% 24%

Phonopsi s spp., Colletotirchum sp., GCercospora sp.,

Fusariumsp., Penicillium sp. Bacteria
benonyl 42. 8% benonyl

30% 26. 7% . Qercospora
sp. benonyl ,
89.9% 98. %
1. 4%

Cer cospora sp.
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Table 5-30. Qontrol value of different cultural practices for
Phonopsi s spp. and Cercospora sp. seed decay in vegetabl e soybean
cv. Seokryangput kong.

T eat rent Qontrol val ue Tot al
Phonopsi s spp. Cer cospor a sp. control val ue(%

Drip waterin

P 9 56.0 a 89.9 a 42.8 &
benl at e spray
Drip waterin

P J 32.0 b 37.2 b 26.7 b
mul chi ng
Drip waterin

P ) g 200 ¢ 35.1 b 14.4 ¢
no nul chi ng

rinklin
3) J 56.0 a 98.0 a 30.0 b
benl at e spray

rinklin
» . 9 240 c 1.4 ¢ 14.4 ¢
mul chi ng
Sorinkl i ng
no nul chi ng

? Means within a col um fol | oned by the sane letters are not
significantly different by DMRT at 0.05 |evel .

5-31 . Phonopsi s spp. benonyl
benonyl , benonyl 11%
Gol | etotri chum sp.
benonyl , benonyl 10%
12% , ;
16% 17% 3% , benonyl
Gol l'ectotri chum sp.

@l I ectotri chm sp.
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Table 5-31. Incidence of seed-borne pathogens in seeds of vegetable
soybean cv. Seokryangputkong cultivated under different cultural
practi ces.

%of infected seed when cul tivated by ¥

Pat hogen

B ™M DN B M N Tot al
Phonopsi s spp. 11 19 20 11 19 25 105
@l | et ot ri chum sp. 19 16 17 12 3 23 90
Ger cospor a sp. 14 23 29 40 40 8 154
Fusari um sp. 2 2 2 0 0 12
Peni ci | I'i um sp. 5 0 0 0 0 6
Aternaria sp. 0 0 0 1 1 14 16
QG her fungi 0 0 1 0 1 0 2
Bacteria 0 0 4 0 2 7

Y DB: Dip watering Benlate spray.

OM: Drip watering Mil chi ng.
ON: Drip watering No nul chi ng.
B : Srinkling Benl ate spray.
SM: Sorinkling M ching.
SN: Srinkling No mul ching.
Benonyl
GBVR , 33% 17%
&SRR
34% , 19%
45% 22% ( 5-32).
VWRR 12% 14% . , benonyl
®BR 26. 7% &GERR 24. 4%

73.3% 33-36% ,
61. 2% 34-42%
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Tabl e 5-32. Phonopsis spp. seed infection and control value of field
sanitation by benlate application at different growh stages of
soybean cv. Seokryangput kong

%of infected seed ntrol val ue
Treat nent s
Phonopsi s G her seed’ Total (Ratio)  Phonopsis Qher seed Total (Ratio)
spp. pat hogens spp. pat hogens
BVR 33a 17b 50b (7)) 26.7a 227 254 a( 42
GERR 34a 19b 53b (79 244a 13.6 20.9a( 34)
VWRR 12b 14a 26c (39 73.3b 364 61.2b (100)
No- spr ay 45 a 22 b 67 a (100) - - -

® Indicates benlate application from WV to R groath stage on the
ground surface around plants (&SwR), fromR to R on the ground
surface around plants (GRR), fromR to R on the whole plants
(WRR) 3tines wth 10 day interval s, respectively.

* Qher seed pathogens include Gol | etotrichum truncatum and Cer cospor a
ki kuchi ana etc.

° Mans within a coum folloned by the sane letters are not
significantly different by OMRT at 0.05 | evel .

( 5-33), Phonopsi s
spp. Gol I etotrichum truncat um

Cer cospor a ki kuchi ana

(Table 6). Benonyl

Bk, GRR , , , , 100 )
) WRR
30 561. 3g
benonyl 359. 39 460g
355. 79 ( 534.
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Table 5-33. DOstribution frequency of pathogens isolated from the
seeds of soybean cv. Seokryangputkong sanitized by benlate
application at different grow h stages

a

%of isolationin the treatnent of

Pat hogen
Bk ERR WRR No- spray

Phonopsi s spp. 33 34 12 45
@l | etotrichum 9 13 11 12

truncat um
Cer cospor a 3 5 2 3

ki kuchi ana
Aternaria spp. 2 3 0 6
Peni ci | | i um spp. 3 4 1 0
Fusari um spp. 0 0 0 1

a

Indicates benlate application from Vi to R gronth stage on the
ground surface around plants (&SwR), fromR to R on the ground
surface around plants (GRR), fromR to R on the whole plants
(WRR) 3tines wth 10 day interval s, respectively.

Table 5-34. Agronomic characters of soybean cv. Seokryangput kong
sanitized by benlate application at different growh stages

A ant No. of No. of No. of 100-seed Seed wit.

Treatnent® height branches pods seeds W . 30 plants
(cm / pl ant / pl ant / pod (9) (9)
GBiR 22.8 5.5 34.4 1.7 29.5 460.0 ab’
ERR 23.5 5.1 27.0 1.6 30.6 359.3 b
VWRR 22.7 5.3 36.4 1.7 30.9 561 3a
Nb- spray 21.2 5.7 28.5 16 29.7 57b

a

Indicates benlate application from Vi to R gronth stage on the
ground surface around plants (&BVR), fromR to R on the ground
surface around plants (GRR), fromR to R on the whole plants
(WRR) 3tines wth 10 day interval s, respectively.

Means within a colum folloned by the sane letters are not
significantly different by OMRT at 0.05 | evel .

b
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25
5-35 . .
car bendazi m t hi ophanat e net hyl
di fenoconazol e, fluazinam i prodi one, pr opi neb,
triflumzol e iprotpropi, im no+di net honor ph
3
, di f enoconazol e, i prodi one,

i m no+di net honor ph, triflumzol e
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Table 5-35. Mcelial growth of Phonopsis spp., Golletotrichum
truncatum and Cercospora kikuchiana onthe PDA nediated wth
suggest ed dosage of different fungicides.

Fungi ci de Qneentrat gy ony di ameter ()
Trade nane i on

(Gonmon nane) (1) Da  @ll." Qr.’
Azoxyst robin 100 6.4 54 2.8
Benl ate 100 0.0 0.0 0.0
Car bendazi m 100 0.0 0.2 0.0
Car bendazi mKasuganyci n 100 5.4 8.4 6.0
Chl orot hal oni | 100 2.8 4.8 4.0
Gynoxani | +Chl or ot hal oni | 200 2.9 6.5 3.5
D chl orof | uani d 100 3.5 2.7 1.2
D f enoconazol 50 17 4.8 1.0
D net honor ph 100 7.1 4.4 3.8
O net honor ph+Qu- hydr oxi de 100 8.6 7.8 1.0
D net honor ph+Qu- oxychl ori de 200 2.5 6.5 4.7
BX-A 100 3.4 4.9 15
BX G 100 2.8 6.3 3.9
H uazi nam 50 0.0 16 1.6
Fol f et 200 4.1 16 4.3
| prodi ne 100 14 5.3 2.9
| pr odi one+Pr opi neb 200 0.0 1.4 0.6
I'm dachl opri d 50 9.0 8.2 3.8
I mi noct adi nt ri s+0 net honor ph 100 0.0 4.2 1.9
Met hal axyl 200 9.5 6.6 5.6
Met hal axyl +D net honor ph 100 3.3 6.6 2.1
Oxadi xyl +Pr opi neb 200 1.8 6.4 1.0
Pr opi neb 200 15 55 0.6
Triflumzole 100 0.0 4,6 1.0
Thi ophanat e- net hyl - 100 3.1 1.6 0.0

Da. : Daporthe phaseol orumvar. sojae, Coll : @ollethotrichum

truncatum GCer : Cercospora ki kuchi ana
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(MQ ( 1
benonyl , fl uazi nam 100ppm car bendazi m i m no+di net honor ph,
t hi ophanat e- net hyl 500ppm i protpropi 1,000 ppm
di f enoconazol e, iprodione, triflumzole 1, 000ppm

Table 5-37. Mcelia growh of Phonopsis spp. on the PDA nediated wth
different concentration of fungi cides.

Gl ony dianeter( ) on the conc. (ppm

Fungi ci de
0 0.1 1 10 100 500 1000
Benonyl 9.0 87 9.0 8.9 0 0 0
Car bendazi m 9.0 9.0 9.0 90 52 0 0
D f enoconazol e 9.0 86 86 90 81 31 27
H uazi nam 9.0 9.0 89 7.7 0
| m no+di net honor ph 9.0 6.8 6.0 6.0 18
| prodi one 88 53 51 51 41 14 11
| pr o+pr opi 83 82 81 81 34 18 01
Pr opi neb 9.0 9.0 9.0 90 90 84 53
Thi ophanat e- net hyl 7.3 6.8 6.0 6.0 18 0 0
Triflumzol e 9.0 87 85 90 81 31 25
MC 5-37 benonyl ,
fl uazi nam  500ppm t hi ophanat e- net hyl 1, 000ppm car bendazi m
1, 000ppm . , difenoconazol e, i nmno+di net honor ph,

i prodi one, propineb, triflumzole 1,000ppm

MC 5-38

t hi ophanat e- net hyl 100ppm benonyl , carbendazi m fluazi nam 500ppm
i prodi one 1, 000ppm di f enaconazol e 1, 000ppm
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Table 5-37. Mcelia growh of lletotrichumon the PDA nediated wth
different concentration of fungicides.

Gl ony dianeter( ) on the conc. (ppm

Fungt ci de 0O 01 1 10 100 500 1000
Benonyl 35 34 29 06 06 02 0.2
Car bendazi m 45 37 35 31 28 1.8 17
D f enoconazol e 41 33 31 32 46 43 4.7
H uazi nam 4.7 4.7 4.2 4.5 0.7 0 0
| m no+di net honor ph 41 35 32 34 38 35 32
| prodi one 53 47 51 43 38 49 51
| pr o+pr opi 43 31 30 1.8 1.1 09 10
Pr opi neb 52 53 48 48 48 43 24
Thi ophanat e- net hyl 50 46 45 45 17 0.9 0
Triflumzole 41 33 32 32 46 43 47

Table 5-38. Mcelial growth of Gercospora kikuchiana on the PDA
nedi ated with different concentration of fungicides.

Gl ony dianeter( ) on the conc. (ppm

Fungi ci de 0O 01 1 10 100 500 1000
Benonyl 3.9 3.3 3.3 3.5 0.7 0 0
Car bendazi m 3.0 2.8 2.7 2.7 0.7 0 0
D f enoconazol e 3.9 3.5 3.5 3.0 2.4 2.3 1.0
H uazi nam 31 2.8 2.6 2.7 1.2 0.3 0
| m no+di net honor ph 4.0 3.5 3.5 2.7 2.1 2.3 0.7
| prodi one 2.6 2.6 2.6 2.7 2.9 2.4 0.4
| pr o+pr opi 31 2.7 2.4 2.4 2.6 2.2 0.7
Pr opi neb 33 2.8 2.8 2.6 2.6 2.5 0.7
Thi ophanat e- net hyl 3.2 3.0 2.9 2.9 0 0 0
Triflumzol e 3.9 3.5 3.5 3.0 2.4 2.3 1.0

benonyl MC 100ppm

( 1) benonyl, fluazinam
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t hi ophanat e- net hyl

carbendazi m difenaconazol e, propineb, triflunizole

i m no+di net honor ph, 1 prodi one, i pro+pr opi

i
=]

Iy celium [om )
oW b ogh @ oW @D

[ =T

Fg 1 Mecelial growh of Phonopsis spp., Golletotrichumtruncatum
and Cercospora ki kuchi ana on PDA nedi at ed with 100ppm of
different fungicides, whichis Benonyl M C in Phonopsis spp.

539) 3 55.1 - 73.9 , 2 111.2 - 128.7 ,
1 26.6 - 35.4 ( 540).
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benonyl '
benonyl , fl uazi nam i pro+propi triflumzol e
( 5-41).

Table 5-39. Efect of fungicides on the agronomic characteristics in
veget abl e soybean cv. Seokryangput kong.

Characteri stic

o ISIS{ Ee“r/i/glg Energence  Hant Sem No. of
Fungi ci de (days) hei ght Da br anch
(% () () (No.)
Benonyl 7 68. 3 18.9 0.71 3.7
10 74.8 18.0 0.79 4.6
Mean 71.7 18.5 0.75 4.1
H uazi nam 7 73.0 19.4 0.77 4.2
10 63.0 19.5 0.80 4.9
Mean 68.0 19.5 0.78 4.6
| pr o+pr opi 7 71.3 18.6 0.74 3.5
10 75.7 18.7 0.77 4.3
Mean 73.5 18.7 0.75 3.9
Triflumzol e 7 77.4 19.6 0.75 3.4
10 69.9 18.6 0.74 3.3
Mean 73.7 19.1 0.74 3.4
Fungi ci de(A 0.65"™ 0.56" 0.27" 172"
“Fval ue Interval (B 0.26" 0.39" 1.12" 2.18"
AxB 1.59" 0.19" 0. 40" 0.40"

ns : not significant differences
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Table 5-40. Efect of fungicides on the nunber of seeds per pod in
veget abl e soybean cv. Seokryangput kong.

Characteristic

Sor ayi ng No. of No. of No. of No. of
- I nterval unfilled 1-seed 2-seed 3-seed
Fungi ci de
(days) pod pod pod pod
Benonyl 7 25.0 54.0 113.5 43.3
10 35.5 90.0 143.8 74.0
Mean 30.3 72.0 128.7 58.7
H uazi nam 7 31.0 62.3 120.5 63.5
10 31.8 92.5 103.3 46.8
Mean 31.4 77.4 111.9 55.2
| pr o+Pr opi 7 31.0 83.0 117.5 57.8
10 41.8 76.3 119.0 52.3
Mean 36.4 79.6 118.3 55.1
Triflumzol e 7 21.3 57.3 121.3 76.3
10 31.8 59.8 101.0 71.5
Mean 26.6 58.5 111.2 73.9
Fungi ci de(A 0.61" 0.74" 0.69" 0.90"
Fval ue Interval (B 2.41" 1.99" 0.02" 0.01™
AxB 0.22" 0.90" 1.42" 119

ns : not significant differences

*  significant difference at P<0.05 | evel .
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Table 5-41. BHfect of fungicides on the yield characteristics in the
veget abl e soybean cv. Seokryangput kong.

Sorayi ng Characteristic
Fungi ci de I nterval No. of 100-seed Total seed Fresh pod Infected
(days)  pods/plant wt.(g) w.(g) w.(g  pods(%
Benony! 7 236.0 38.5 382.0 590. 3 30.8
10 343.0 39.0 165.0 840.0 41. 4
Mean 289.5 38.8 273.5 715.2 36.1a
H uazi nam 7 277.5 37.9 188.3 728.5 39.6
10 274.5 35.5 155.3 671.0 41.6
Mean 276.0 36.7 171.8 699. 8 40.6 a
| pr o+Pr opi 7 289.8 37.8 176.0 642.5 38.7
10 291.8 37.0 189.3 711.7 43.7
Mean 290. 8 37.4 182. 7 677.1 41.2 a
Triflumzol e 7 256.0 37.0 161.0 701.2 49.1
10 264.3 36.8 192.8 556. 2 48.0
Mean 260.2 36.9 176.9 628. 7 48.6 b

Fungi cide(”A  0.30° 0.11" 1.38" 0.27" 1.20
F-val ue Interval (B 1.18" 0.21" 0. 87" 0.16" 0.28"
AxB 1.00" 0.17"¢ 0. 84" 114" 0.78"

ns : not significant differences

*  significant difference at P<0.05 | evel .
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17-27%

(1992) 89. 9%
Phonopsi s spp. D aporthe phaseolorum var. sojae, Phonopsis
[ ongi col | a D aporthe phseal orum var. caulivora ,
Snclair (1989, 1993) D phaseol orum var.

Soj ae P. longicolla

1 ) )

2 cm

, 28. 7%

Kul i k(1984),
S ncl ai r(1991)

5 cm )
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(R)

M Gee( 1986)

R
R
R - BB
benonyl
. Tekrony (1984) (19920 R6 benonyl
Benonyl
33-36% ,
61. 2% 34-42%
benonyl

carbendazi m difenoconazol e, fluazi nam imno+
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di net honor ph, iprodione, iprotpropi, propineb, thiophanate-nethyl,
triflumzol e , ,

fl uazi nam i pro+propi

benonyl
triflumzol e benonyl . Qarbendazi m
t hi ophanat e- net hyl benonyl
benonyl

Benonyl , thi ophanat e- nethyl, carben-

dazi m net hyl benzi mi dazol e- 2-yl - car banat e( nibc)
fl uazl nam i pro+propi benonyl
3 SW
1
400m ( )
Pyt hi um conpl ex . ,
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5-42.

50%

3%

. 98

(SMAGH)
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1,366 /10a
6 28
/ 10a ,
1,000 /10a
2.

394
1,000 /10a
188 1,088
404 2,422 / 10a

D aporthe phaseol orum var.

soj ae, Phonopsi s | ongi col a, D aporthe phseol orum var. caulivora 3

(CGolletotrichum trunkatum,

6. 9%

Benonyl

Benonyl
24. 4% 26. 7%

(Phomopsis  sp.),

(Cercospora ki kuchi ana)

, 28. 7% . ,

benonyl 75- 79%

73. 3%
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benonyl

25.4% 20. % 61. 2%
34-42% . , benonyl
benonyl 61. 2%
benonyl
56% 32%
37%
25 , ,
benonyl 10
, benonyl
4 i)
benonyl
3 SW
Pyt hi um
conpl ex

Soong & M1 brat h(1980)
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