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Influence of Mild Dehydration for Preservation and Survival Rate of Vegetables

Kasumi HAYAKAWA™ - Miyu YAMAZAKI** + Takahiro ORIKASA™* + Shoji KOIDE**

Abstract
In this study, moisture content changes of cabbage sample during dehydration and rehydration were investigated. We evaluated the survival ratio by
electrical impedance and cell viability determined by the triphenyl tetrazolium chloride (TTC) method. Results show that changes in moisture content during
dehydration and rehydration can be approximated by exponential model and Page’s model, respectively. With regard to the results of both electrical

impedance spectroscopy and TTC method, it is clear that the cabbage sample dehydrated followed by rehydrated was survived. Result of a sensory test for
dehydrated and rehydrated cabbage is as good as fresh one. Thus it can be said that mild dehydration of vegetable would be an effective method for long term

preservation of vegetables.

[Keywords] cabbage, dehydration, preservation, water activity
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Long Term Desalination Method of Groundwater for Horticulture Using Reverse

Osmosis Membrane Device

Osamu KOIKE * - Masaaki TAKAHASHI * + Hiroyuki SAKAI ** + Shoji HAGIWARA *** -

Masahisa ISHIT **** «

Limi OKUSHIMA *****

Abstract

In order to use groundwater salted by the Great East Japan Earthquake, the reverse osmosis membrane device was operated for three

years in the strawberry-cultivation greenhouse. Electric conductivity of groundwater was about 1dS/m, it was desalted, sufficient

quality and quantity of purified water was obtained. Desalination cost was estimated to be 564 yen/m’ with property expenses and

electricity charges.

[Keywords] reverse osmosis membrane device, groundwater for horticulture, desalination cost
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Heat Alleviating Effect of Wearing Articles and Fine Mist Cooling
in Greenhouse at High Temperature Season to Agricultural Workers

Osamu KOIKE * + Masaaki TAKAHASHI * + Tomoo SHOJI **

Abstract

In this study, heat alleviating methods to agricultural workers in greenhouse were investigated. Wearing air conditioning clothing,

mobile compact fan and so on, the surface temperature of the workers decreased, and the subjective symptoms of heat were also

alleviated. Using a fine mist cooling, the temperature inside the greenhouse was lowered about 3°C than control. So by adding a fine

mist cooling, the surface temperature of the workers tended to further decrease, and the subjective symptoms of heat were further

improved.

[Keywords] air conditioning clothing, mobile compact fan, fine mist cooling, heat alleviating effect
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Effect of Direct Seeded Rice (DSR) Method Using Broadcasting and Hill

Drop Systems Compared to Transplanted Rice (TPR)

Alain NZEYIMANA® * Mitsuhiko KATAHIRA * * Hiroyuki SHIRATSUCHI ™

Abstract

Rice is grown once a year and cultivation period is from May to October in Japan generally. Planting is one of the most challenging
operations in rice cultivation. Direct seeding and transplanting methods are the most important systems used worldwide. TPR method is
also dominating other methods in rice planting not only in Japan but also worldwide. Even if this method is the most used, it requires
more energy; during the process; in terms of labour, time and cost. Studies are conducted in order to cut-off the energy spent in rice
cultivation in order to increase rice productivity as well as quality. We, therefore, conducted this study in order to compare the two methods
cited above: DSR and TPR using two systems of DSR: Broadcasting (BCS) system and Hill drop (HDS) system by examining the effect of
the mentioned methods on field efficiency, growth and yield. Three (3) different fields have been used by sampling randomly 3 small plots;
within each field; of 20 hills for HDS and TPR and a small plot of 20cm x 300cm. Our field survey started at the planting step by calculating
the Field work efficiency of the machines used in field. Recording the plant height, SPAD and number of tillers on different stages of the
plant gave us the opportunity of examining the growth of the plant in each planting system. Yield and yield components also have been
determined. However, we found that Hill-drop system is the most efficient rice planting method in term of field work efficient. This

system doesn’t have significant difference with transplanting one.

[Key words] Planting methods, Field work efficiency, Growth, Yield
Abbreviations: Direct seeded Rice (DSR), Transplanted rice (TPR), Hill drop system (HDS), Broadcasting system (BCS). Nber: number

I Introduction

Rice is a staple food in Japan. Although diversification of dietary life is making
rice consumption and production decrease, it is still main agricultural product
and production of rice is 8.6 million ton and consumption of it, is 7.2 million
tons in 2012 (Masahiro Hosaka, Rice Objective Yield Survey in Japan).
Nowadays, rice cultivation is done in different ways in the world. The most
important cultivation methods are transplanted and direct seeded rice.
Transplanting is the most common and elaborative method of crop
establishment for rice not only in Asia but also worldwide. Rice seedlings
grown in a nursery are pulled and transplanted into puddled and levelled fields
15 to 40 days after seeding (DAS). Rice seedlings can either be transplanted
manually or by machine.

Direct seeding of rice refers to the process of establishing the crop from seeds
sown in the field rather than by transplanting seedlings from the nursery
(Farooq et al., 2011). Direct seeding avoids three basic operations, namely,
puddling (a process where soil is compacted to reduce water seepage),
transplanting and maintaining standing water. Due to high technology, high
labor cost and shortage of skilled labor, rice cultivation is shifting from
transplanted to direct seeded in America, Western Europe such as Italy and
France, Russia, Japan, Cuba, India, Korea, and the Philippines and in some
parts of Iran (Akhgari, 2004). Labor saving of DSR method induced by
preparation of nursery and TPR, causes the reduction of 11.2% in total

production cost. DSR methods have several advantages over TPR (Singh et al.,
2005a). However, we conducted this reseach in order to determine which
method is more efficient among Broadcasting and Hill-drop systems as DSR
methods and TPR.

I Methods and Materials

1. Test place

For this study, we used the Yamagata University Field Science Center upland
field, Takasaka, Tsuruoka city. The test fields were: 98.5m x 29.75m for
broadcasting system, 99.86m x 29.15m for Hill drop system and 99.9m x
29.70m for Transplanting system.

2. Materials

(1) Broadcasting system

3 LRSS
Fig.1 Direct rice seeding of Broadcasting

* Graduate School of Agricultural Science, Yamagata university 1-23, Wakabamachi, Tsuruoka ,Japan
** NARO Agricultural Research Center for Tohoku Region, 3 Shimo-furumichi, Yotsuya, Daisen, Akita 014-0102, Japan
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We used Iseki tractor with model “GEAS AT410” used attaching with
broadcasting machine of three buckets with nine outlets mounted on rotary
tiller of 3m of width.

(2) Hill drop system

Fig2 Directrice seeding of hill drop

We used Kubota NSU87 Transplanting machine with hill drop attachment of 8
rows has been used.
(3) Transplanting system

We used Kubota NSU87 Transplanting machine of 8 rows.

3. Composition of test blocks

Three different plots have been chosen randomly within each field. For
Broadcasting system, a small plot of 30cm x 150cm has been set randomly as
well as a small plot of 20 hills for Hill drop and Transplanting systems.

4. Cultivation outline

Table1 Inputs applied in the three fields

526  Herbicide 100kg
7721  Fungicide 50kg
7/30  Insecticide and Fungicide 80liter
8/15  Insecticide 80liter
3/20  Manure fertilizer 100tonnes
517 N-PK:7-7-7 3500kg(245kg-Nrha)
620 N-PK:13-13-13 500kg(65kg-N/ha)
712 N-PK:15-0-20 1500kg(2.25 kg-N/10a)
5/10  Herbicide 30liters
TPR 5/17  Herbicide 100kg
526  Herbicide 100kg
5/17  Insecticide and Fungicide Skg
6/5  Insecticide 60kg
7/30  Insecticide and Fungicide 80liters
8/15  Insecticide 80liters

System  Date Product Qty (per ha)
320  Manure fertilizer 100tonne
512 N-PK:22-17-17 3000kg
6/6  Herbicide 25kg
6/9  Herbicide 100kg
BCS
621  Herbicide 100kg
7726 Herbicide 100liter
7730  Bactericide 80liter
8/15  Pesticide 80liter
320  Manure fertilizer 100tonne
427  N-PK:17-17-17 1300kg(221 kg —N /ha)
51 N-PK:7-7-7 2700kg(18%g-N/ha)
s 6/19  N-PK:13-13-13 500kg(65kg-N/ha)
714 N-PK:15-0-20 1500kg(2.25 kg-N/10a)
5/1  Herbicide 100kg

Rice variety: Haenuki (For Hill drop system, we used iron coated seeds)

5. Investigations

(1) Field work efficiency
By calculating Work ability and Theoretical working rate using formula

1] = % where C is the Work ability which is equal to Field area / T

(working period) and Ct is theoretical working rate which is equal to 0.36 x
b x v (b is Implement width and v is the working speed of the machine)

(2) Germination

DSR is only one concerned with germination. Broadcasting and Hill drop

system are the ones to be examined using their test plots respectively

(3) Growth

After 25 days, plant height, number of tillers and SPAD has recorded in
order to examine the growth and this exercise has been repeated three times
for each field after a period of two weeks.
(4) Yield and Yield components

1) Record measurements of culm length, panicle length and

inter-node length

2) Count the number of spikelet per hill
3) Calculate the ripening ratio:

Number of ripened grains

x100

Number of ripened grains + Number of unripe grains

4) Weight of 1,000 grain of paddy & brown rice
5) Yield per 1,000 paddy rice grain:

Weight of brown rice per 1 m?

x100

Total number of paddy rice grains per 1 m?
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II  Results and discussion
1. Field work efficiency
Using the formula mentioned above, we found that Hill drop system (HDS) is
the most efficient method in term of field work efficiency where 0.87 has been
calculated; Transplanting system is also more efficient with 0.70 compared to
Broadcasting system which has 0.31 only.

Table2 Field work efficiency

BCS HDS TPR
Area(m?): 29304 | Area(m?): 29109 | Area(m?): 2,967.03
1= ¢ T(s):3,920 T(s): 2,920 T(s): 3,700
c “ €075 C:0997 C:0.802
Area/T b(m): 3 b(m): 2.4 b(m): 2.4
v(s/m): 2.20 v(s/m): 1.32 v(s/m): 1.33
Ct=036 (t:2.38 Ct:1.14 Ct:1.15
Xbxv
11=031 11=087 11=0.70

2. Germination

Number of tillers germinated in the test plots have been recorded for both
methods: BSC and HDS. Their averages show that Hill drop system is the
most germinated with a significant difference more than 5%, using
Lsd-ANOVA software.

3. Growth
Three different parameters have been recorded in order to examine the growth.
(1) Plant height
At the beginning, the plant height is different most from broadcasting system
(BCS) to other two methods. We can say that the germination rate

Table3 DSR germination analysis

has an impact at this stage. But, an improvement occurs during the second
stage where plants in broadcasting system are in same group as transplanted
ones (TPR) and a significant difference occurs on plants which are in Hill drop
system (HDS). Finally, during the last stage of growth check, we found that no
significant value differ the plants located in the three (3) different fields.
(2) Number of tllers
The number of tillers is very dependent to the germination process. Due to the
low germination rate of Broadcasting, the number of tillers is also inferior
compared to other methods during the stage 1 and 2. But, same as plant height,
this case changes at the stage 3 where all methods can be classified in the same
group which means no significant difference has been recorded.
(3)SPAD
During SPAD test, the difference between the growth stages could be signified
by the number of tillers. Which means that, as the number of tillers increases,

4 -
E
=3 F
w
=%
g2f
=
1}
v
o

0

BCS HDS
DSR systems

Fig4 DSR germination analysis

First stage of growth Second stage of growth Third stage of growth
tingsystem  Plant height Plant height Plant height
P illersim® SPAD  Leaf P Tllersm® SPAD  Leaf P illersm®  SPAD  Leaf
(cm) (cm) (cm)
Broadcasting 2540 86b 3490 72 426 448 40.7° 10 623 628 47 122
Hill drop 29.7* 2232 373® 58 40.8° 556 4340 88 62.3 588 381 107
Transplanting ~ 31.8° 7358 40.5* 6.8 439* 573 46.3* 9 635 539 41° 11
Significant difference of 5% has been tested by using Lsd-ANOVA software.
Analysis of each parameter has been done individually in the three growth stages as following
—DCE —— DS TPR =——B(CS —HD5 —TFR
=S =—HDS TR 50
o &0 :
45 5
1] £20 = !
Ew € =50 — 40 . S
S s 5 c
5 - é:* 430 E 3%
= = . -
E 3 g .-ﬂj i
) : g = 5 15
20 b 150
5 b 0
w Stage 1 Stage 2 Stage 3 Stage | Slage I Stage 3

Stage 1 Stage 2 Stage 3

Fig5 Plant height Analysis

Fig6 Tiller analysis

Fig7 SPAD analysis
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the SPAD decrease. The decrease of SPAD has a negative impact on the yield.
This means that limitation on the number of tillers is very important in order to
geta good yield.

4. Yield

(1) Number of spikelet per hill

This is the number of all kernel located on plant panicle. BCS has the highest
value of the number of spikelet per plant. Significant value is noted between
BCS and no significant value noted between HDS and TPR. Density of rice
spacing in BCS is one of the factors which outcomes this value. During our
survey, we noted that density between hills is less on BCS compared to HDS
and TPR. This means that the quantity of nutrients absorbed by the plant in
BCS is more than the one absorbed in HDS or TPR.

2 Comparison of 1000 grains weight of paddy and husked rice

Measuring the weight of 1000 grains of paddy rice, we can note that none of
the 3 systems has unique value which is greater with a significant value to
others. This means that non-significant value between the methods noted on
this parameter.

(3) Ripening Rate

Ripening is the period when the grain increases in size and weight as the starch
and sugars are trans-located from the culm and leaf sheaths where they have
accumulated. This parameter has a relation with the previous one (Nber of
Spikelet). Quantity of nutrients absorbed and density can explain why this
system has a high value of ripening rate. A significant value is noted between
BCS and the other two systems (HDS and TPR). Non-significant value noted
between HDS and TPR.

(4) Brown rice yield

The results showed that non-significant value between TPR and HDS yield;

Table4 Yield components

Weight of 1000 Weight of 1000

ikelet: Ripeni t
Panting system (Sl:ai::sjnsm grains of paddy rice grains of brown rice (n/l;enmg rate
g (g/1000grains) (g/1000grains) °
Broadcasting 120* 27.15 22.8 87.82°
Hill drop 97.1° 28.23 24.45 7245
Transplanting 96.7° 27.35 23.15 74°
Ty
LT = a
a
S0
= 4 =
= b
& ao0m0
Wi
1k
il T T 1
Broadcasting Hilldrop Tramsplanting
Planting svslem

Fig8 Brown rice yield analysis

while on BCS, a significant value noted between this system and the two

previous ones.

IV Conclusion

1) Direct Seeded Rice (Hill drop system) is the most efficient method with
87%, compared to TPR and BCS which has 70% and 31 respectively, in
term of field work efficiency.

2) Hill drop system is also leading in germination among DSR systems
where a significant difference which is more than 5% has been noticed.

3) Transplanting system is still the most efficient one in terms of yield as well
as Hill drop system; while a significant difference value has been note on
BCS which is lower than TPR and HDS.
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Growth Monitoring of Horticulture Crops Using Unmanned Aerial Vehicle (part 2)
-Sensing for potato field with multispectral camera-
Dai TANABE* +  Ayumi NAKATSUBO** «
Mitsuhiko KATAHIRA** + Takashi KOBAYASHI** « Hiroshi SHIMADA

Abstract

Remote sensing techniques is important for crop management in precision agriculture. Recently years, unmanned aerial vehicles (UAVs) have
been focused on new platform of remote sensing. Therefore, we investigated field monitoring techniques using UAVs and multispectral camera
to obtain horticulture crop information. In 2017, monitoring system which combined UAV and multispectral camera used for remote sensing in
potato field. Results showed that NDVI image showed the progress of growth and health of the etiolation in potato field. NDVI and SPAD values
decreased as progress of the time. In addition, these values showed high correlation. NDVI values and SPAD values had high correlation on May
29, June 20, July 20, 27. As Yield investigation, standard was 2863kg/10a, non-standard was 1984kg/10a. Non-standard showed a trend small one,
bitten and Soft rot pathogen. Non-standard yields showed high correlation for NDVI value on June 6. I will investigate it in future what kind of

effect the difference in NDVI values of the portent period has on feeding damage, outbreak of soft rot pathogen. In the potato field, the monitoring

with UAV for aerial photography and the multi-spectrum camera are effective

[Keywords] UAV, monitoring, potato, multispectral camera, NDVI
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Field Demonstration Test for the V-furrow No-Till Direct Seeding
in Northern Cold District

Part 2: Introduce technology by sowing method according to farming environment

Tomohiro NOZAWA, Tadayuki KUDO
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Countermove Against the Dryness of the V-furrow Direct Seeding
After the Spring-Puddling Seedbed Preparation

Part 2: Improvement effect of covering equipment

Tomohiro NOZAWA
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Open Field Vegetable Production in Decontaminated Farmland
As an Attempt for Resumption of Farming

Kazuhiro TAKEKURA - Yoshimichi YAMASHITA -+ Genta KANAI * Tomoaki NEMOTO - Kenichi YAKUSHIDO

Abstract
Some vegetables were demonstrated to be produced without excessing the food standards of radioactive cesium (RCs) density in decontaminated field
that is located about 40 km northwest from the Fukushima Daiichi Nuclear Power Station.

The decontamination of field had been held as following process after the nuclear power station accident. The surface soil of the field was removed up to

5 cm depth and the field was filled with borrow soil that is sometimes sand or less fertile. To reduce RCs uptake by plants, the soil of the field was controlled to
have exchangeable potassium more than 40 mg/100 g by application of manure and fertilizer. The RCs density of the soil was 106-122 Bg/kg at 2015.

Examined plants were potato, dasheen, sweet corn and dent corn. All of the plants have had enough yield compared to standard of Fukushima prefecture

and enough low value of RCs density compared to the food standard, 100 Bq/kg.

[Keywords] FEHUERYY, ‘EEFBH, SHERSY, REREXDR, RfRe
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(&R 34 kg/10 a)) A ifhigs CRBIEAR L7-1%, WNrB LD
~VVTEEIHTOT, B (vokA 77—V 382,
& 134 1S4102) THEFE L 72, B HICK Al n—F — (7 7R ¥ K1L44Z,
[HI A% —TKR2020) THEEZ{To721%, 6 A 17 RIZ7—ART L
A ¥— GULEYEF BSA-500E1) THEH] (5 =LK,
400 1%, 100L/10a) #8ufiLiz, F£72, 6 A 16 HIZHERRKE LT
HAT Y ) RS T TR L,

Q) HgrEen

2015 /% 6 A 25 Rize—& U —vF (7R % GR16-75, =7
= RM-313HKA) CHHE LA T o7, EROPFROTD, HFE
fEBLARED 7 A 21 BlC 27— RELAT (2,000 1%, 1801/10a)
%, WERRERIHD 7 A 31 BBXOS A 11 Hic’v Ay v on
TS5 (2,000 fi% 200 L/10 a) EZNETL L RE ETE

G MS5000ENR-2K)  CHiLA L 7=,

2016 4F1% 7 H 7 Bicu—& U —h N F T 21T 7,
77, 7TH26~27 H, 8 H 4 BICHEE T tE L& LTk
1Tz, EDPEROT-O, MR 7 A 20 Hic7'L
N 7aTIs 2,000, 200L/10a) %, 8 A5 HIZTT 44
UHAD 20001 1401/100) ZENENT LV LRENPEGHET
WA L=,

() U

2015 A% 8 A 26~27 HICFH X CTTHRERAIFE LT, 7 ME
TG S I Cho 7o, TEOINEIT 1.9¢10a T, HEE
& 15710 a & FElo7z, gt Cs IEEE 037 Bykg FW T,
—RRERTDHEGHE Cs DEIE 100 Bykg & TEI>72,

2016 EDOULHET 9 B 1 BIZ To72, 8 AFAICESR LB 7 =5
BIO9 5ORET, BSICEIRIEENHTZ, T, [
ITHEIR 0 V102 (XOO—i56, 2¢10a KIS L4 10a KIZ OV TIHED
e B O T FEORHNFE L=, PUEITHEIR 0v10a XT 13710 a,
2t/10a X T1.6t¥10a, 4t/10aXT17¢10a T, HEE2t/10a L LD
XTI BRI 1.5 V10 a & _BEl->7-, BEHE Cs 13t S e -
7o (FeERRAYE 4.5 Bgkg)

7. T ha— DR
(1) #%&

SRRENE 2015 4E23 A —F 2 B 108, 2016 HE3 A/ —F 2 b 125T
Tholz, BEFHREITL 2015 85 32.7a C, RfEIE (72 b e
U L) Tholz, 201641545 a[fH2 05 90a T, 9H 1%
OHETIT Y ha—rBLOY M ET, 9 1EINLA2 9T
Holz, WL HEMIT 75 cm, R 26 com T, FHAEHET
5,100 A/10a TH-7z,

2015 FEOFERRIY, 5 H 27 AICEZSEE (vykf 77 —HY
V382, # A% # JS4102) CHRERERIRHAG NN A1 T o7 (FE 19),
JEEHIUEAE SRR (NN444) C, Kl 100kg/10a (S8
14kg/10a) ThoTo, i, HERE LTHEA TV LAIAIS %
BT 12 kg #ff L7z, FRFEIEERIE | K Cdh o7z, 5
Bl —F—TIEE L7-1%, 7—2 27 LA Yv— GLLUSETT
BSM420S) CRREAI (7Y »=a— K, 500 f%, 80L/10a) %
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oA Uiz, HATRE RS K OWA B IS E Y Th-o7228, BREFID
BhE DD 5T, ZAUIBRERIZICRENNE & A L7, BN
FEFNTHIR LTRBE CTH - T- 2 E— R TH B L, BN
Dip B L TOBEAICIE, BRI HERD D,

2016 T 5 A 26 HICHIE & [FEROFIE CREREATTV Y, JEEH
EHRACWREINRSE (R 46) % 33kg/10a (FEHAKSY 15ke/10a) &
ATV ) ARHNS ZAEHERR A LT, FEFREEAEERIE 10min/10a
Tholz, #FEE®KIC K Mn—7— (VA% KL44Z, TH A¥—
TKR2020) CHAE L7z (FEL20), RPFEORBREAOREA] (5
J TV R) WD T E D, 2016 £EIT 4~5 FEHAIC
MOBRER| & £ L OTHY ) IV REEATHI L E LT,
FEREE L ORI TR o7,

Q) BEas

2015 i, 6 A 17 AIZ T —A AT LA Y — GLILBYETT
BSM420S) CTRREA (72 R—7"4A, 8001%, 100L/10a) ZikAm
L7z (BE21), UL hs—T7HHNIA F IR N2 LD,
7 H6~7 HIZFHEETA FERERE LT,

AFEIBIRBH DR b V' 2V HORREAIE LT
TIVT 7 — NREIDEGR S = 2 & b, 2016 SR 7 V7 7— RiR
HoOMHE, 7o R—7HH AT EOBERYBRERTH D
v F—AKREIOIREEAROIR ARG 2 2 & L, J7bb,
% 2 KT, — ORI A=V RET AT 57—
K%, &9 —FORENIFY ) a—v K, UrR—7%4,
v N—AKFflE, A AT LA Y —EFNT 6 H 17 BIZEAR
LTz, &6 50DKHE 20 BT HEEDIRES L OEBHMIOZR)
RO, A FEHITEA EHEETE 2T,

() U

2015 % 10 A 13 FISPUHASERENHERE (& 773 2 SMR1000)
BLUOAET vT~—r (XAF%% SWII20DM) % HCIE
#{T-o7=, SMRI000 (2%, v—2 1774 vF (SMRRC) %4
AHALUTHER L (5E22), IWHSRE L7z — L% 25 8T,
IENE3.0¢10a, m—/L 1 {Ed7z W OB EIETH4396.2kg Th-o7z,
UFERSOIESEHEE T 0.85 mis, HROLE CHOTIEERESIZ 06102
Thoiz, K Cs 1L 2.23 Bgkg FW Th o7z,

2016 EDUNHEE, 10 A 3~4 HIZPURRETBNGREES L OE £
T T =T To7 SMRI000 121, <A F Ny FT X oF

(SMR-MH) #3535 U Lz (BE 23), REEHREEEN
BRI QU2 EvD, 2016 FRITT v B I —0 2 AT
HHEVEEA T T, UG L7 o — o E 62 8T, &I
371108, m—/L 1 {7 D DERIT 5463 kg Tho7o, UKD
VESSERET 040 s, HE F CHOT/EEAERIT 0.5W10a TH -T2,
JAEE Cs YREE1E 0.93 Bgkg - FW Th o7z,

8. SEERIH

BRSO CIE, BERERE LTA /Y, AXF, VR, NI
B, ATA, ND, FUEERHER LTI, BERERR A
Mg Z & & Uiz, BEEBRABRLET 2/l 2015 423 A b 4 Al
MFTODT HET, 4 FEOBERARDINER 600 m [ ZBFAEE
SERFHOESH (— 3 v U SERELHSE, 3 B¥EY) OfkE%:

BEN Foha— T

ba—> BREREAR

BE2B 7 ha—> IGE (2016 %)
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F1 WNESLUBGHECs REDFE LD
{115+ HERE Cs JREE (Bgkg FW)
=]
il & Al (t/10a) 134Cs B7Cs 3#Cs+13Cs
) 2015 A=A 39 0.60 2,06 2,66
NbAva . . .
2016 XHTHY 3.1 M (<30) BHET (<24) Jidancacn
e 2015 Al 15 i 021 021
2016 )54 1.9 B (<35) BHET (<33) ey
2015 BOSEa— 88 19 0.10 028 037
Af—ha—r . . .
2016 BOSEa— 88 16 BT (<45) BHEET (<36) i iecarn
R 2015 A ) =7 108 30 034 1.89 223
T ha—r .
2016 2 ) —F N 125T 37 021 0.72 093

SRRSO PE RS AN L7
NbAa :30110a, ¥ bA%E 150108, A — k=2 1150102

1) « 2016 FEDAA — b =— DY IHENES R 2 /10 a XODOT— & 238 L=
« JEERPE Cs BRIV~ = 0 SSERRHER CIIE L, TG H & B B I TBeEiiE L7

« —RETLOIEHE: Cs IR OHMEHI T 100 Bgkg TH D

1707z (BE 24, 25), $£7z, BRMOTA ¥—TIZB—~ (H
ARUA R7azB8H7 7 ) —1, 100mmiE) OEERET 77,

A — § 2=V OFIEEHOWTIE, EREOESMHINZ,
FERIRE LG, 2015 4512 7 A 29 HIZ, 2016 4FiE 8 H 5 AL,
F2m OE SIS 2m B T 7 A%ifkoTz, Fiz, NI B
D NUBFAEERIZ 1 2 FEOPE AT IET 5 BRYT, BRED LA

CEELS ATA R D NI ELRT T, I, X XFEDHR
HPAEER AR & L7 = X MRERETSIEND 4 2015 AR1% 7 A 21
~22 HIZ 3 AEETHR 6 BEEDNT, 2016 4R1%7 H 13~26 HIZ4 A
VEETHI 3 IR N CRRIE LTz (BEL 26, 27),

[ RO ENCERE LT, A — b 2 — TR E L
TeT 7 A, BREDIHM CREATA B 1LY, 1ER~DRERE
OHET, TS ERRONIOHRTH -T2, BEXWMOEE
ELT, 2015 AFEIAEBHIMZ®E LT 2~3 @i EOHEET,
FHNS JOBIELL — ME Y OHER A XIFLEE T Y $A572, 2016
VEEDRIAES L ORI L AR DT80, MY HANITEE 2 TR

(U RTy Ty Am—R, 100 f§) OBfi% 6 H LA
BELO9 A FAD 2 BT TERLT., TOREE, WTNDFED,
THEEAN L DERMOEEK FIER bRl

BRE R

E& 2%

FE2] BEHILMERERR
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9. B ROEMRE

AR ES HERIES TH Y, I E ST
7272, FEFRIC—HTHE RD) oCARLNZ, 22T
2015 SEDUHER, FHEOTRBRBES: £ TS OMERDOE A5
bzt EORTEIET 2T, 9 A TEICES O
#30a B (AT U —_yF) ZRRREL, 20alTHtie <FVNE
FIRIE LT, FRRERIIHOE DA OFEREX A 0.6 kg/10 a, {RFEXA
B 04 kg/10a, <IVE 1.0kg/10 a Th-o7-, YEEIIEREAN
0 —& U —HEnaAT o T B 1A ok igs CHEB MR L,
BRI —F Do —CE TR LU, 0 —F—CiETE:
1ToTe, NEEHIHAR Lz o7,

BB EIIBIE 12 AR AITRSIREEICZR D03, 2015 4
12 HARRE R CHIED A OREFEX B L < FVNEOEFEIX S Bl
—HABOEE i N TR B TE TR Y, MR LY
THER IR A S L Qe 0 B D B CLluib
FL UG TITe <Ig, HRE LT WE b, %

WO AR T 5 2 &1, & UICHHEDORREBILICZIRAITH Y,

FROSE OB DB 1AL LT HIEEI T D &5 2 D,

10. E&H

R PEHIT O BRYA I T 35U VT, B ORI %
TN B B HBF SR OB 21T o 72, FRTHI D B BRije
B L OFS O AT 1 2 WK N E O e~ DRI D
IEEN BT H OO, HHAEORIZ L 5 MRS XU
BORMIHRIFRIC LY, SRRSOy B L
DGO, 72350 UV T AR O Cs JEREDFHE
fE 100 Bgkg - NIRIZ TIEID Z & A FHRE LT,

ARG IEIIT IS L OEMOKPEL OB EFERI T A D720 D
SRR (EBERN JZE - AR O TR SrE
T A AIRE & 9B AERE - WHMEIRORRHZE) (20 L=
ThD, RIS > T, REBEREZIICDETHHERD
S N TR CDOERIRD T & SR N2, F77,
RIS BRI 2 — HIRSE
TrA— R RE) NEE L TEBREEEEY L3,
FH TR L OSEIREE IC > WD TR RIS > < IXBdi 2
X — BEGESE 1 B, T ha— U OBV T
HAL SR L 2 — iR L 2 — ¥R 2 BT, Tk
2 — 2 DUV DN TS B FENF TR A BB IR AIF S Ak
VR = » NS X OV HifiSdB v & — IEERROIHE
BT, EBIC, BEE Cs IREEIC W TII AR
U — BRI e L 2 —CIIE L QU AW, 22U
FLTHEERT,

BE3T

1) SaARERE, BPHIERS, ARAH, 2016. BHERRRIBEOE R
B - BEERANCIIT 7 SEEIE G5 1 3, RBREERa ¥
—WPTEE BT EIRAE, 2, 51-78.

2) BMOKEER, 2013. JEHBER YR EREHHE O RS R,
http://www.matt.go.jp/j/nousin/seko/josen/

3) HiEREEERIE 2 —, 2016, HE AT A MR~ =T
Jb, https://www.pref.saitama.lg.jp/b0909/cyoujyuu-tantou.html
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