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Constituent Content Determination of Goat Raw Milk

Using Near-Infrared Spectroscopy (Part 2)

--The Fluctuation of Goat Raw Milk Constituent Content and NIRS Prediction Accuracy--

Yuuto WU* - Mitsuhiko KATAHIRA** -

Motoyasu NATSUGA** -

Norio YOSHIDA**

Abstract
We investigated the fluctuation of goat milk constituents and the possibility of improving the accuracy of near-infrared spectroscopy

(NIRS) to predict goat raw milk constituent content using transmittance spectra in short wavelength range 650-1100nm. Milkoscan was

used for reference analysis. PLS regression with full-cross validation method was employed for the development and the validation of

models. Results showed that the goat milk constituent content fluctuation was larger in fat and protein, and smaller in lactose, and that

good calibration models could not be developed for 10mm pathlength. In order to improve the accuracy of NIRS in short wavelength

range, we may need for stronger light source with temperature stability of milk sample.

[Keywords] near-infrared spectroscopy, goat, raw milk
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The Diagnosis of Concrete Deterioration in Infrastructures Using Near-Infrared

Spectroscopy (Part 1)

- Possibility of the Diagnosis of Concrete Deterioration in Infrastructures Using Near-Infrared Spectroscopy -
Toru SHITARA* - Mitsuhiko KATAHIRA** - Motoyasu NATSUGA**

Abstract
Many reports have been issued recently of damages in infrastructures such as bridges and tunnels caused by the deterioration of concrete with which they are

mainly made of. In order to prevent serious damage to them with the detection of concrete deterioration in the early stage, we investigated the applicability of

near-infrared spectroscopy (NIRS) to the detection of deterioration caused by neutralization and salt damage. We obtained results; R?=0.88-0.96 and RPD
=2.74-4.66 and concluded that NIRS can be applied to the detection of concrete deterioration.

[Keyword] near infrared spectroscopy, concrete, deterioration, carbonation, salt damage
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The Diagnosis of Concrete Deterioration in Infrastructures

Using Near-Infrared Spectroscopy (Part2)

-The Effects of Environmental Conditions on the Estimation Accuracy-
Michiru SUZUKI*- Toru SHITARA**- Mitsuhiko KATAHIRA*- Motoyasu NATSUGA*

Abstract

Recently, several attempts have been made for the diagnosis of deterioration of concrete structure using near-infrared spectroscopy (NIRS), which is a
simple and low cost non-destructive analytical method. As concrete is usually exposed to the atmosphere and sunlight and is subject of their influence, so the
NIRS is as well. In this study, we investigated how these environmental conditions affect the determination of concrete deterioration by NIRS. Deterioration
factors such as carbonization (neutralization) and salt damage were introduced to samples (50mm, t=4mm) by exposing them to the atmosphere
(carbonization) and adding salt water instead of distilled water (salt damage), respectively. In order to investigate the effect of environmental conditions, three
moisture content samples (18, 10 and 5%) and three temperature samples ( 40, 25 and 10°C) were prepared. Spectra were obtained using a near-infrared
spectrometer NIRS-6500 (Foss NIRSystems, USA) and calibration models were developed using PLS regression. Results showed that the less the moisture
content, the better the calibration accuracy. Temperature affected the calibration accuracy although its effects were smaller than those of moisture content.
Overall, calibrations which included every environmental condition, had accuracies of RPD=2.28-4.03 and could eliminate environmental effects within the
investigation limits. Further investigation on the actual environmental conditions where concrete structures are constructed should be carried out.

[Keywords] near-infrared spectroscopy, concrete, deterioration, moisture, temperature
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The Diagnosis of Concrete Deterioration in Infrastructures Using Near-Infrared

Spectroscopy (Part3)

- An Investigation into the Cost Reduction of Near-Infrared Spectroscopic Instrument -
Toru SHITARA* - Michiru SUZUKI** - Mitsuhiko KATAHIRA** - Motoyasu NATSUGA**

Abstract
Although we concluded in part 1 that the concrete deterioration factors could be determined with sufficient accuracy using NIRS, high cost of NIRS
instrument using the wavelength range of 400 — 2498 nm may prevent its dissemination. If we can obtain sufficient accuracy in the short wavelength range of
650 — 1100 nm where cheaper Si detector is used, then it can lead to great cost reduction. In this study we investigated the accuracy improvement through the
modification of the optical layout. Results showed good calibration accuracy of R=0.88 and RPD=2.88 for the determination of calcium hydroxide. Even

though we could not obtain a good result for chloride ion, its accuracy might be improved through adding V1S information into the calibration

[Keyword] near infrared spectroscopy, concrete, deterioration, carbonation, salt damage, layout, reference
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Three-Dimensional Range-Finding of the Cultivated Fruit Vegetables with

Stereovision and the KINECT Sensor
Noriaki NOGAMI* « Teruo TAKAHASHI* « Shu-huai ZHANG*

[Keywords] stereovision, kinect sensor, image processing, 3d measurement
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Effect of the Narrow Ridge - Direct Sowing Technique of Saving Labor

in Green Soybean (Edamame) Production

Tonny KINSAMBWE’, Mitsuhiko KATAHIRA”, Motoyasu NATSUGA”

Abstract

Growing Edamame conventionally is very labor intensive while diminishing labor availability in the agricultural sector has led to high

production costs hence high prices. This situation therefore calls for sustainable means of production, minimizing the labor requirements

while maximizing productivity. To examine the applicability of the narrow ridge — direct sowing technique to Edamame production, we

employed a manual seeder and the ridge spacing of 30cm (narrow) instead of normal 75cm using 6 varieties. We carried out mechanical

inter-cultivation twice in the normal ridge while no weeding for the narrow ridge. We investigated weed and plant growth and yield

parameters. Results showed normal plant density by direct sowing, then, increased weed density, plant height, and total yield but

decreased stem girth and quality in the narrow ridge significantly. Number of branches and nodes were not significantly different.

[Key words] Edamame, narrow ridge - direct sowing technique, saving labor, weeds, yields

1. Introduction

Green vegetable soybean (Glycine max), also known as Edamame in Japan,
is a nutrient food crop that is gaining popularity in East Asia and America
(Sciarappa, 2005). Edamame is a main vegetable among 28 appointed items
cultivated in Japan, accounted for 13,300 ha total cultivated area, 72,500 t
total yield, and 50,900 t total shipments in Japan in 2009. The total planted
area increased to 102% of that in 2008. The main production prefectures in
2009 were Niigata, where the planted area was 1,550 ha, Yamagata (1,520
ha), Gunma (1,190 ha), Hokkaido (1,170 ha), Akita (990 ha), and Chiba
(966 ha). These production prefectures accounted for 56% of all of the
planted area in Japan (Statistics Department, 2009.)

Edamame is also called Dadachamame in Shonai area. Cultivation of
Edamame in Shonai area normally involves sowing seeds in nursery
potsibed, transplanting, inter-cultivating, pest and weed control, harvest and
processing activities between May and September. Al these activities make
the production of Edamame a very labour intensive. Furthermore, there is
diminishing labor availability in the agricultural sector (Maximising
Progress, 2012), as most youth prefer working in the services and industry
sectors. This means that the farming community is aging and hence
becoming less productive. Consequently, it has led to high production costs,
which in tumn have led to the increasing global food prices. (Food and
Agricultural  Organisation, 2012). This situation therefore calls for
sustainable means of production minimizing the labor requirements while
maximizing productivity.

The Narrow-ridge technique has been studied in soybean and maize with
the benefits of increasing land productivity in both (Bullock, 1998), however,
it has not been applied in Edamame production yet. The limitation of this
technique is that it does not permit mechanized inter-cultivation for weed
control. This study therefore specifically examined the applicability and
effect of the narrow ridge — direct sowing technique to Edamame
production including rate of labor saving, effectiveness of weed control,
growth, yield and quality.

11. Methods and Materials

1. Test place

For this study, we used the Yamagata University Field Science Center
upland field, Takasaka, Tsuruoka city. The test field was 11.9 m x 39 m (469
m?)), divided into six blocks (3.75 m x 17.0 m per block; 63.75 m*each).

2. Materials

Edamame seeds used for these tests were of six varieties (green 75, an
early-ripening variety; Shonai ichigou, a medium-ripening variety;
Yuagarimusume, a medium-ripening variety; Shonai Sangou, an
intermediate late-ripening variety; Akita-kaori-goyou, an intermediate
late-ripening variety; Hiden, a late-ripening variety) to ascertain the
availability of the narrow ridge-direct sowing technique.

3. Composition of test blocks
(1) Normal cultivation block: The normal cultivation block used direct

* Graduate School of Agricultural Science, Yamagata university 1-23, Wakabamachi, Tsuruoka ,Japan
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sowing with a belt type seeder, set up 75 cm at row space, 20-30 cm at hill
space, 44-6.7 hills per square meter at plant density. That cultivation
referred to the Shonai area cultivation conditions.

Fig.1 Sowing with a belt type seeder

(2) Narrow ridge cultivation block: The narrow ridge cultivation block used
direct sowing with a belt type seeder, set up 30 cm at row space, 20-30 cm
at hill space, and 11.1-16.7 hills per square meter at plant density.

Narrow ridge

Normal ridge

Fig.2 Field layout showing marked test blocks

Intercultivation, with the use of a powver tiller, was conducted in the normal
ridge block, but it was not done in the narrow ridge cultivation block.

5. Investigations

(@) Growth and yield: Growth was measured at 10 hills in investigation
blocks. Investigation items were stem length (cm), number of nodes and the
number of branches with two or more nodes.

Yield was measured as the weight of good pods (kg/10 a) from a harvest of
all hills in the investigation block, after sorting of good pods from inferior
0ones.

(b) Weeds: The authors investigated the number of weeds of both broad-leaf
and narrow-leaf varieties within 0.25 m?. The investigation timing was at the
2-3 leaf and 5-6 leaf stages

Fig.3 Growth Check

111. Results and discussion

1. Growth and Yield

The plant density and germination rate are presented in Table 1, growth
progress in Figs. 1-3, and yield components and yield results in Tables 2
and 3, respectively.

The germination rates of early-ripening green 75 and late-ripening Hiden
were poorer than those of other varieties significantly. Consequently,
direct sowing in the Shonai area shows as high aptitude as from
medium-ripening and intermediate late-ripening varieties.

Table1 Germination rate and Plant density of each variety

4, Cultivation outline

These test blocks were fertilized with basal nitrogen at Test blocks

Shounai—- Yuagari— Shounai Akita—kaori—

e Hiden
ichigou musume —sangou goyou

4kg/10a for Green75 and Shounai-ichigou, and at Normal

77 (690) 88 (895) 59 (836) 55 (908) 57 (836) 27 (56.2)
Narrow 116 (47.9) 128 (878) 9.7 (89.3) 120 (100.0) 107 (893) 53 (383)

2kg/10a for the other varieties. Primary and secondary
tillage were conducted using rotary tillers on the field.

1 :( ) values indicate germination rate(%)
2 : Values indicate plant density ( hills/m? )
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Fig.4 Growth Progress
(Above: Shonai ichigou, below: Hiden)

Growth progress was investigated for Shonai-ichigou, Shonai-sangou, and
Hiden. Green 75 was not investigated for growth and yield because of
damage caused by poor drainage. The plant height of Narrow blocks
exceeded that of the Normal blocks at medium-ripening and intermediate
late-ripening varieties. The number of nodes showed no difference in each
block at medium-ripening variety. However, both the Narrow block of the
intermediate late ripening varieties and the Normal block of the late ripening
variety had increased one node more than the opposite test block. Medium
ripening and inter-medium late ripening varieties of Narrow blocks showed
longer node spaces than plants of Normal blocks did. Intermediate late
ripening and late ripening varieties showed increased numbers of branches,
which improved their ability to capture sunlight. The growth at the harvest
timing showed a significant difference in plant height between those of
Narrow and Normal blocks. Both the Narrow block of medium-ripening
variety and the Normal block of late-ripening variety showed an increased
number of nodes. The number of branches was not significantly different.
Each normal block showed plants with larger plant diameter than narrow
blocks. Narrow ridge techniques presented the danger of lodging because
edamame of narrow ridge cultivation have long plant height and thin plant
diameter attributable to their better sunlight.

Table2 Growth components of each variety

30cm weeds number (weeds/m?)

Weight of 100 pods showed no difference among examination blocks.
Narrow blocks showed higher yields than Normal blocks (as seen in table 3)
of each variety. However, Narrow blocks showed greater variance of yield
and fewer branches compared with those of Normal blocks.

Table 3 Yield of each variety

Test blocks S.ho%mai* Yuagari— Shounai— Akita—kaori— Hiden
ichigou musume sangou goyou
Normal 135 #(100) 304 * (46) 220 * (37) 254 °(94) 544 °(72)
Narrow 297 *(110) 668 ° (248 ) 437 ° (186) 499 °(151) 809 °(65)

1 : Each Values are yield (kg/10a )
2 : () is standard deviation

3 : The author conducted t—tests of respective varieties. Different alphabets show significant difference at
5% level.

2. Weed check

The Narrow blocks showed increased amounts of total weeds by 1.4-3.8
times at the intercultivation stage, and 1.4-8.9 times at the flowering stage
than the Normal blocks showed. Normal blocks with medium ripening
varieties showed fewer total weeds between the intercultivation stage and
flowering stage, reflecting the effects of intercultivation.

Narrow blocks showed a few increase in the amount of total weeds between
the intercultivate stage and flowering stage to increase plant height as from
medium-ripening varieties.

75 cm 30 cm 30 cm/75 cm 75 cm 30 cm 30 cm/75 cm
GREEN75 1 385 23 GREEN75 164 507 31
SHOUNAI SHOUNAI
ICHIGOU 121 296 24 ICHIGOU 236 321 14
YUAGARIMUSU 288 504 18 YUAGARIMUSU 63 200 6.4
ME ME
SHONAI SHONAI
SANGOU 124 200 16 SANGOU 47 133 29
AKITA  KAORI AKITA  KAORI
GOYOU 260 358 14 GoYou 65 580 8.9
HIDEN 41 156 3.8 HIDEN = = =

O:GREEN75 4:SHOUNAIICHIGOU + :YUAGARI MUSUME

O:GREEN75 4:SHOUNAIICHIGOU + :YUAGARI MUSUME X :SHOUNAI SANGOU A :AKITA KAORI GOYOU @ :HIDEN

X :SHOUNAI SANGOU A : AKITA KAORI GOYOU @ :HIDEN 600 -
600 A
E o
500 | + > 500
-3
]
L 3 400 | +
400 o, z
a *
300 P E 300
<
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[ ] ; x
100 § 100 |
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o0
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75cm weeds number (weeds/m?) 75cm weeds number (weeds/m?)

Fig.5 Weed density at Intercultivation stage (Left) and Flowering
stage (Right)

Test blocks___ Plant height(cm) Number of nodes Number of branches  Plant diameter(imm)  weight of 100 pods(g)
Varieties Normal narrow Normal narrow Normal narrow Normal narrow Normal narrow
Shounai-ichigou - - - - - - - 1250 1241
_ _ — — — — — — (8.1) (6.9)
Vuagari 235° 315° 11.3° 125° 28° 35° 84° 78° 2867 ° 2393 °
uagarimusume
(20) (39) (09) (08) (09) (08) (1.0) (09) (11.7) (155)
sh . 458 ° 629 ° 145° 152 ° 45° 37° 10.0 ° 82° 1000 ° 1820 °
ounai—sangou
(6.6) (12.6) (2.1) (22) (14) (0.7) (19) (09) (141.4) (174)
. . 29.4° 36.9° 99°? 109 ° 30° 35°? 89° 76° 2580 ° 2490 °
Akita—kaori—goyou
(59) (36) (14) (0.7) (08) (1.2) (25) (1.7) (18.0) (12.7)
Hiden 64.5 ° 57.7° 166 ° 150° 6.4 ° 42° 132° 99° 3040 ° 2680 °
(52) (56) (1.2) (1.2) (11) (1.2) (22) (15) (63.9) (19.8)

1: () is standard deviation

2 : The author conducted t-tests of respective varieties. Different alphabets show significant difference at 5% level.
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Rutgers cooperative extension.
Table4 Amount of weeds at the intercultivation stage Statistics Department, Ministry of Agriculture, Forestry and Fisheries 2009.
item broad leaf(weeds/m’) narrow leaf(weeds/m”) Statistics on Production and shipment of vegetables. 77.
varieties 75cm 30 cm 30 cm/75cm 75cm 30 cm 30 cm/75 cm

GREEN75 97 247 25 67 260 3.9
SHOUNAIICHIGOU 137 223 16 99 99 10
YUAGARIMUSUME 17 157 9.1 45 243 54
SHONAI SANGOU 35 93 2.7 12 40 3.3
AKITA KAORI GOYOU 7 48 7.2 59 532 9.1
HIDEN — — - — — -
Average 59 154 ' 26 56 235 4.2

Table5 Amount of weeds in the flowering stage

item broad leaf(weeds/m?) narrow leaf(weeds/m?)

varieties 75 cm 30 cm 30 cm/75cm 75cm 30 cm 30 cm/75 cm
GREEN75 141 212 15 29 173 59
SHOUNAI ICHIGOU 97 201 21 24 95 3.9
YUAGARIMUSUME 96 215 22 192 289 15
SHONAI SANGOU 76 150 20 48 50 1.0
AKITA KAORI GOYOU 28 52 1.9 232 306 1.3
HIDEN 20 28 1.4 21 128 6.0
Average 76 143 7 1.9 91 174 1.9

Narrow blocks, at the intercultivation stage, had higher amount of weed
varieties than Normal blocks: 1.4-1.5 times the broad-leaf weeds, 1.0-6.0
times the narrow-leaf weeds, and 1.9 times the narrow- and broad-leaf
weeds at higher average values. Narrow blocks at the flowering stage
showed similar but higher ratio for both broad and narrow-leaf weeds:
1.6-9.1 times the broad-leaf weeds, 1.0-9.1 times the narrow-leaf weeds,
and 2.6 times the broad-leaf weeds at average values, and 4.2 times the
narrow-leaf weeds the average values. Narrow blocks from the
intercultivate stage showed more increased amounts of narrow-leaf weeds
than broad-leaf weeds.

IV. Conclusion

1) The direct sowing technique had high potential for reducing
requirements for planting labor without significantly affecting the
planting density.

2)  The narrow ridge technique also showed potential for increasing land
productivity while reducing labor requirements for weeding.

Further research is required on the specific effect of the narrow ridge

Edamame on the quality in which high variance was observed in this study.
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Development of Safflower Petals Harvester
Katsunori GOTO* « Kazuhiro NAGASAWA* « Naoyuki KATSUMI* « Hiroyuki HARADA** -

Abstract

In this study, we worked on the development of safflower petals harvester that can reduce the harvest time, there will be less contamination of
contaminants to the harvest. Cutting stress of safflower petalsis smaller than the stress of bracts cut, even if the knob pulled together the petals
and bracts, petas only to be disconnected. So, we have developed a harvester safflower petal pluck the petalsin the corner facing the rubber roll.
Its performance, there is no mixing of contaminants to the harvest, performance was better than the rotary blade of the expresson safflower
petds harvester has been developed previoudy. However, the efficiency of fidd work development machine is equivalent to hand-picked, the
shortening of working hours was considered necessary to develop large-scae harvester harvest by applying the mechanism of the development
machine.

[Keywords] safflower, flower peta, harvester
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Introducing rapeseed to abandoned field in Tohoku area
Genta Kanai, Yukinori Shibuya, Koichi Amaha, Yutaka Honda
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Characteristics of Rice Straw Collection System on Reclaimed Heavy Clay

Paddy-Rice fields in Hachirogata

kKK

Masanori SAITO" - Hayato SHINDO" - Mitsuhiko KATAHIRA™ - Ryosei KATO™ « Shoji YAMAYA

Abstract
This research investigated that relate to working time of rice straw collection system, analyze a possibility of adjusting factor and an
involvement of each work. We investigated a rice straw collection system which was included by tedding, raking, packing, and bale
handling transportation. The number of straight operation and windrow could be controlled by operators, but the number of bale could not
be controlled by operators. Working distance were the most effective factor to shorten all working time. Any stationary work, contained in
the packing and transporting work, could be reduced by low moisture content in rice straw with tedding and decreasing of the number of

bales.

[Keywords] rice straw, collection system, working time, working distance, Hachirogata
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Changing Factor of Rice Straw Moisture with Rice Straw Collection Work on
Reclaimed Heavy Clay Paddy-rice Fields in Hachirogata

Effect of Turing Work and Soil Moisture on Rice Straw Moisture and Simple Method of measuring Rice Straw Moisture by
Ratio Frequency Capacity Type Water Meter for Soybean Grain
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Detection of Flower Head of Haier ear’s cat Using Proximal Remote Sensing

Yumiko SUZUKI* * Yoshitake MASUMOTO* * Yuta KOIZUMI** - Katsuyuki TANAKA* + Toshihiro SUGIURA*

Abstract
Hairy cat’s ear (Hypochoeris radicata L.) is non-native species in Japan. It has been widely distributed throughout Tashirotai Farm, where its

disturbance of the ecosystem is a severe issue. After investigation of vegetation, and we developed a classification method to distinguish flower head of A.

radicata from grass (Japanese lawngrass and orchardgrass) using proximal remote sensing as the basic study for ascertaining the distribution area of H.

radicata. RGB color images were used for the robust classification algorithm. By mowing, biomass of H. radicata has decreased 20%. However,

population density of H. radicata shows an increase of 60%. Therefore, it is assumed that individual of H. radicata has been steadily increasing, and

prompt measures should be taken to deal with the ever-increasing quantities of H. radicata. Classification between flower head of H. radicata and grass
was performed with high accuracy by waveband value in red light region and the ratio of normalized light region red to normalized blue light region.
Coverage of the flower head was estimated with high accuracy (correlation coefficient was 0.91) by color density index which was calculated by

normalized light region red and blue.
[Keywords] remote sensing, image processing, non-native species
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Plant Classification for Estimating Spatial Distribution of Hairy Cat’t Ear
in Tashirotai Area

Yuta KOIZUMI™* - Katsuyuki TANAKA** -
Hideo MINAGAWA** -

Yumiko SUZUKI** -
Yoshitake MASUMOTO**

Toshihiro SUGIURA** -

Abstract

Hairy cat’s ear (Hypochoeris radicata L.; adventive Species) has been distributed in Towada-hachimantai National Park. We

developed a classification method to discriminate between H. radicata and grass (Japanese lawngrass and orchardgrass) using

hyperspectral imaging as the basic study for estimating the distribution area of H. radicata by unmixing method. The spectra of

H. radicata and grass vary in regions of green, red and near infrared. Classification success rates ascertained by linear

discriminant analysis using forward selection method were 98%. Therefore, classification was performed with high accuracy.

[Keywords] exotic plant, hairy cat’s ear, hyperspectral imaging, plant classification
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Evaluation of Salt Stress on paddy rice with Method of Chlorophyll Fluorescence

Shota WATANABE* - Katsuyuki TANAKA** - Hideo MINAGAWA**  + Toshihiro SUGIURA**
Yumiko SUZUKI** + Yu INASAKI* + Ayumi NAKATSUBO**

Abstract

We evaluated salt stress on paddy rice from aspects of growth and photosynthetic activity. The paddy rice growth at salt concentration

more than 1,000 ppm was significantly decreased than that of the control after transplantation. Photosynthetic activity was effected by salt

stress in the fluorescence (Fis, Fm ) and in the quantum yield of open photosystem II (PS II ) under actinic illumination (Fv’/Fm"). The

low fluorescence (Fs, Fm ") in vegetative stage was suggested that there was some possibility of being early warning system and wide

area monitoring to extreme salt stress on paddy rice. In addition, the low Fv’/Fm’ in reproductive stage was suggested that there was some

possibility of being early warning system and wide area monitoring more than vegetative stage because it would grasp of the salt stress

include 1,000 ppm.
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