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{ SUMMARY >

| =W | D-02
Purpose& Development of the commercialization of beneficial insect for strategic
Contents export
1. Development of efficient rearing technique for native natural
enemy
@ Development of efficient artificial food apply technique for
shipping
@ Development of quality control technique for strategic export
Results
2. Development of new product for strategic export
@ Development of commercialization considering characteristic of
native natural enemies: Detection of respiratory control films with
micro holes. Development of the practical packing methods using
respiratory control films with micro holes.
@ Development of new packing technique for long-term air
transport.
1. Development of completely different commercialization for strategic
export (patent and paper contribution)
2. Vitalization of the insect industry (commercialization, public
Expected relations)
Contribution
3. Overseas Export + home sales = to enhance farmers' income
4. Extended application of new technique for other natural enemies.
5. Cultivation of the industrialization data
native .
commercializ ) export
Keywords natural export ) insect
ation strategy
enemy
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Survival test of lacewing adult females on plants

Chrysopidae longevity over time on full plants

t 2 ] 1 3 C T '
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.
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o

‘ ‘ oo @
| Descrgtion Toay |

Liowng crargavtc |

Standard: >70%

e

Conclusion: Survival test on full plant

is in line with the results we got about mor
tality in the sheets of lacewing.

So this is a working point for Osang.
Quality (sexratio and oocyte counts) is goo
d to excellent.

24t 22 AL F2 21t

N° of adults emerged out of tubes

Chrysopidas 400 no of adufts over tima

T =
L3 s 0dcs

AVGESE

800

g K ——sundard

Conclusion: Low numbers of adults

emerged from the tubes, this is something
easy to adjust by overpacking. Emergence
percentage is normal and the adults are
good flyers, this is important.

QOocyte count is a measure for the ecundity.
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Chrysopidae longevity over time on full plants
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Conclusion: This is of very high quality. The survival was
very good after transport from Korea to Japan and insid
e Japan travel due to export problems. The adults show
also to be very young (low number of developed ovaria
and low number of cocytes on the developed ovaria),
this is no problem at all the main factor is survival.
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(Orius insidiosus)2] banker plant= A}-8-3}o] 332 2] FH(Capsicum annuum) A =24 3|

SHAE AEE o (Waite 5, 2014), =UldAE HEAES &83 d4 a7 Sds
AT7F KB A

(At EZ dA e s vgd == A = A (Miridae) @t Macrolophus pygmaeuss
o]-gsto] vxzeE7t =4 Au[AAM WY E WAL Thsstvhs AS Batskglen, ol
M= G B AR ZagiztateZolE ol &% e /o]l WA Uvk(HA
3k, 2014)
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E A a3 Holuthes o 237t HaE sl Qltk(Prando & Frank, 2013).

= B2 AHEE F WAVIE N2 = 23 A A Chrysoperla nipponensisS &
|3 7FFAAEY A 7)=o] ATHL Ao (S T, 2014), B7IAS A, Erol 2

sk WA sl WAE Sl =2 A o] s al glvk(ol, 2014).
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a, A adE #HEs7] 98 two-way ANOVA 4
Type I error = 0.05°14 FHAFoxd g 93l Bl

® 27 FEY F7FHE(CC/ind)o] doldt FH ZHddd A

T d51 =252 d53 "5 4 F55 FF6
7 fl:‘%k(ea/cnf) 0 0.01 0.14 0.91 10.10 25.0
:67‘7]5—37/}%(CC/in2) 0.0 0.1 0.7 4.5 50.5 125.0
4 N — 22— —— \( N
T—SP @ & & @ © 3
I y
V: b S € ©
i
® d @ ® o ¢ o
\ / \ X =120 mm, Y = 80 mm / \ X =24mm,Y =30 mm / K X=11mm, Y = 10 mm j
Film 1 Film 2 Film 3 Film 4
((Thees |, H\ (o~
-
T 60600l 0oocose . %Q 0
COOODOOO
0000 00000060 # _ -
o O O P 6 COOODOOO 0: 0: 2
X=3mm,Y=33mm X=2mm,Y=2mm COz
\ / \ j H-0
Film 5 Film 6 Characteristic of film

S 11 R B EA 9F 8 Py 4% 259 48714 AdE
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7HH1—

b T 04g°] 'SAP + YAdE B} ofo]adS A 20CTE FA %= Yearels 7
1, 4,7 114 5 ¥5 B3 F Ao A

@ F=8lE ofo]2w ) Ho|HEAE Uut ofo] =8k (40x40x45)] P WS

& 12712 § A F2 23 gl

Q@ 43 2: ofo|lx¥ 74 E AL FA &7 &

op thekst FA 9 ofolAMS W 20T E FAEHE WEaoa 29 ol Y Bt
O Y B#s ofo] 2~} HlolEZAE UHE ofo] 28k (40x40x45)0] W & Wi
@ 124%F = ofo] =) A FA] g3 <l 9l AA ofo] ) Mt

@ AE 3: 2HEF 9= 74 8 AL §A &3 &9

eh 7] AdolA e ofo]ladlg WEAZl F, Fd qfAe] AERE dbke] Y
of 9%

@ 24413 - A2 FA &3 g9 2 HA ofojmka Ak

® A3 4 +5¢€ WX 468 DEF dAAYE T AL FA &3 <l

b AEl: 2EEF ¥+ Fol gt + ofo] A 27 + AEEFR GHEAEA 1em) 174

@ A ej2: 2B =T v + Fol AL + ofo] 2 7 + AE|RE G A (A 1em) 270

& A3 2EEE v+ Fo| A + ofo]ad 27 + A Zojo]lad 1] + AE|RFE

G AN FA 1em) 470

@ zt gt so] HolHEAE Yol 24, 48, 72, 96417 § Wt A 2= & B F

T X

do

_27_




bl gurel 97170

9

AFS TH]

=

3 g 71#] ek
1 g o]

A
X

9

S|
|

® 248 5: AddE £F AR FF7) AHE 3 AL #A &% A

ep 71E A3

7N AE A - AFE - A (%F 96413

)

MC 15
ICP-001

Ea

A Z A}
H] 7 B

o

i

Laminarmedica
Aeris Dynamics

14x16x%2.5
12x15x%3.0
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%
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32
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T n 1% 2% 3% A
% 2473 (days) 26 + 0.4 2.7 + 03 35+ 0.7 8.8 + 0.9
% Mol AFFmo.) 30 1788 + 52.8 4399 + 66.1 1,329.3 + 2654 1,947.9 + 276.5

5 AEE(%) 96.7 + 0.0

T n 1% 2% 3% A

o T57]H(days) 26 + 04 26 =05 5.2

H+

0.4 104 + 0.5

+
+

% ol AFFmo) 33 1754 + 358 3429 + 1073 7448 + 121.6 1,263.1 = 99.0

e AEE(%) 80.0 + 0.0

w3 JA2371E AL(HA AEE T dAYo WE A 718 A

Chrysoperlasy 34129l AHA 202 A G 2Ev AFAEviet o]t 23 ~
28.6 C Atololl F-¥§THOressek, 2003; Milevoj, 1999; Duelli, 1981). 2 231& AAH A
S22 23, 25,27 T oA xl&@slon, 7 A3 23 TollA 8Y, 25 TollA 3%, 27 TelA

49 5 70% ool thyete] MAHE AS H &+ AAHIY 12).

©

Q1] AFfelA], 25 T o] ol A =S
Falokw g Ao Sl HsHdS
A Vg $aRem medck s AL
ol FAOE FHde Ao FEENITH, 2013). 53] +F A9
g FUATY) AaAE AHe) HolF ofo} 1}
A A E B3 Lok WA oal JMe Atele] AAel wolgF
Agetg o, tge] AT} AgHAeow AAF 25 ColA e
Masashi, 1999; Rojht et al., 2009). ~L e
E AlQlg BE AgTelA e WA oA 2t e As &
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Rate of change(%)

Rate of Change (%)

100

S0

80

70

50

40

30

20

10

100
- o -
@\ vy
B8O | %,v‘f’ d
70} x"'"; S A 2370
B i --"‘I ﬂi
&0 i ; ¥ 25°C
50 | F— . o
0 {ﬁ A
a0 | r,-' ‘ B ) é} -
2|:| | ) ".' - ﬁ
10 b é Ll
D j T T T T T T T T T T T 1
1 2 3 4 5 & 7 B 9 10 11 12
Day After Treatment
a9 12, 25 mE et HAE(%)
- 4 i
S E | -
o, ; - Glycerin 20g
L oy Glycerin 40g
& —&— Glycerin
- Fie - Aecorbicacid 0.2g
] -3 Ascorbicacid 0.4g
':,f)' . ---fi--- Benzoic acid 0.2g
o —-[-- Benzoic acid 0.4g
- Grapefruitseed extract 0.2g
i Grapefruitseed extract 0.4g
—#— Grapefruitseed extract
—#— Rosemary oil
—+— Tocopheraol
Y control
5 i} 7 3 9 10

Day After Treatment

19 13, 25Tl A AAYE 3 S WA S (%)

TS 58 4

Al w2kt

s}
2
L 339 o

_30_




® 7. FAATE @ WSS Hol® F53 C onipponensis 5 % E&(Mean * SD)

TR
25 o2 W5 3oz W&

8} 60.0 £ 11. 20 £ 9.0
Glycerin

D 80.0 £ 9.0 0.0 £ 0.0

U 60 + 11.0 100.0 £ 0.0
Ascorbic acid

D 60 + 11.0 0.0 £ 0.0

U 0.0 £ 0.0 0.0 £ 0.0
Benzoic acid

D 0.0 £ 0.0 0.0 £ 0.0

U 40 + 11.0 0.0 £ 0.0
Grapefruit seed extract

D 80 + 8.9 0.0 £ 0.0

U 50 + 14.0 75.0 £ 13.0
Methyl p-Hydroxybenzoate

D 100 + 0.0 0.0 £ 0.0

U 60 + 11.0 50.0 £ 14.0
Rosmarinus Officinalis extract

D 80 + 9.0 0.0 £ 0.0

U 80 £ 9.0 100.0 £ 0.0
Sodium polyphosphate

D 100 + 0.0 0.0 £ 0.0

YU = undiluted, D = double dosages
? > 65 % of newly hatched larvae has to develop to 2nd-instar larvae within 4 days

and 2nd-instar larvae has to develop to 3rd-instar larvae within 5 days using aphids as
prey(IOBC)

2. FEAFHY F2 738 Ve AL 2 AFS Ve AL

7 frE 271 Ay 2xEE dYsiM HAEd Adde E 149k 2 #7017 =z
FA o] dolx= RS 3}{18} t}.

Mochizuki et al. (2006)3 E3A4Y FEEAANA FFEA 0] dojyr, Bar and Gerling
o AAEL FFTEA L el Avkar Bargk v gl
T FEEA0] dojds Al & 5 UMY Arzet

3% -W

o}, % @ﬁg T3 e
(1973)& 724 7Hg¢t F54
dojtriar W skl 9l o

1}

=

Eg o2 T M AR

AETE ASHY R Aolze) ge B AR FFEA
H
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11

10

Day after treatment

&

NjJ

<

o =
AR

C. nipponensis

of w&

HY F487) A

3%

=
=

& S

ol

N

T

iy

=t

a8

s

3L
(¢}

oAM= ExbAbE] WF AR A

st& 65 % ©l,

400 cor %

ok
2

442 4

§}

9

C. nipponensis

=
—

)

5] o}

=y
-
o~
Ho
il

iz

400 cn

40 cnf

4 crf

944 + 8.6

88.7 + 17.6

76.6 = 13.0

86.7 £ 11.5

9.0 + 8.9

89.2 + 12.0

(%)

oy
do

958 + 8.3

9.0 + 8.9

51.1 + 27.5
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AEES Feadth(@d 15). A& e A A% 2% Wztste] 4 T Brs
8 T oA & F3&3 AEES Bk A2 A% 219 o|F5H 4 C 9 A% 54
K-8l A4S WIUHF = 54.71; df = 3; P < 0.0001). 8 T A& 21Y AF Foll= A
198 2o A ol H& H3&S B (F = 12.94; df = 3; P < 0.0001). =3 2
Aol A & A A2 A F A9 5 F3ES Bt I0BC SAE
71Es WSk HA 1 AF vhee 212 A 1, 28 ®H 48 8 T oA 14
At AT RATHEE 9). A7 199 29 A4 oY EEAAY 45 8 C, RH70 £5 %,
24D A 253 G7] AL A s w FAHCE Fo4E5 HelH 778, 878 % ° FF
AEES HITHEF = 647, df = 12; P < 0.0001)

Sattar(2010)i= 9, 11 C °llA 15, 13 T oA 25, 15 C <A 35 AFo] 7Ms3sirtar
TEGed, olst Z2 Ade 2 AP Aold s ¥ F¥Y o=
FerEth 20T H2013) % ZFARFl o] AREE A AN A ¢S
vk ekl dvk E3ake] HA A A2AR 7l s feA AEH <
A7 BaF Aow Almdnt

100 4
a0 4

a0 - |
70 4
60 I
50
40 -
30
20 |
10 T
ﬂ_
‘A B c‘n B

14

Hatchability(6)

21 Untrextad

Storage period(days) at 4°C

—
=

=4
=]

Larval survival (%6)
cbHEELEEABER
ey

.

"

a [

]

(]

A

K=

K=
%]
(]

14
Storage peried(days) at 4°C

ra § Untraatad
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Hatchability(6)
EY

] B C | Ll B C

| ] B C

7 | 14 21

| A B C
| Unitreabad

Storage pericd(days) at 3°C

iy
3 Un ]
T ow
£ &1
2 Bl 4
— a7 A I
lz :
) “ B C = B c | A B c | A B c |
7 | 1 | 21 | Untraztad |

Storage period(days) at 35C
g% 15 AR H A AY 2E/7|3kl W& C. nipponensis F-3t& FF A
(B) 4Cell A%; (C), (D) 8Tl 4.

FiN

. (A),

¥ 9 AFLY A2AF 25/7|7 W2 C. carnea F5 HS A&HAF = 595 df = 12;
P < 0.0001)

Predator quality (%) within 4 days (Mean # SD)”

)
T8 71E atd C at 8 C

7 DATY 14 DAT 21 DAT 7 DAT 14 DAT 21 DAT
A 19 & 889 + 9.6 444 + 139 0.0 £ 0.0 1000 + 0.0 722 + 255 589 + 84

AN 2dd & =65 667 £ 333 561 £21.1 0.0+ 00 944 +96 822+ 168 194 + 173

A 3dE & 717 + 104 0.0+ 00 00 £ 0.0 100.0 + 0.0 194 + 48 0.0 £ 0.0

Y >65% of newly hatched larvae has to develop to second-instar larvae within 4 days

using aphids as prey(IOBC)
? Each treatment was tested with 1 egg on a plastic container(5.2 X 1.5 mm)
’ DAT=days after treatment

_34_
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= W = e
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T 11 'SAP + e Bgle] ofolad WE J)gke] BE WE 44 L8

JERD 77K o
TR
19 49 79 114 FHER(T)
B fALE
19.5 + 24 204 +25 20.0+24 202t 24 273 £ 09
(T/12417h
E 12 ofo] 2 FAo| npE FF 44 L=
ofo] 2 54 o
. T
T SAP(Super absorbent PCM(Phase change PCM + L)
polymer) + Y4 &  material) + Y4 & e
Pt fAeE
. 193 + 37 193 + 2.8 14.6 + 2.8 276 £ 0.7
(C/12717h)

. ZERE WAt W e FAEE(C) BEH
o L A= A %= B H-&5(T)
24A7F & 184 + 35 18.0 + 2.3 78 + 1.1
48117 & 21.6 + 4.1 21.0 + 35 13.9 + 6.8 269 + 1.1
72A17F & 225 + 3.6 220 £ 3.2 173 + 74
I 14, 2E]RFEks) Foluba AAX | wWE Hi A4 %
. AAAE E A FA2E(TC) B
i IPY 270+ kA 1P 27+ A2 1P 270+CPY 1A+ A B2 ()
24717 % 0.9 + 0.6 2.6 + 1.1 32 £ 0.6
48717 % 39 + 45 55 + 4.2 51+ 27
72X % 99 £ 9.5 10.7 + 8.2 104 + 6.6 249 £ 1.0
96417+ & 14.0 + 10.8 14.0 £ 9.1 12.9 + 7.4
3t 14.0 £ 108 14.0 £ 9.1 129 + 74

Y IP = Ice pack(-20TColA 22 o]4 B
» CP = Chill cool pack(2~5Coll4 1 o]4 H )




Temperature ("C)
e
=

Temperature (*Ch

3E 15, 24 71 wE A FE53 AFY 5 A& (Mean + SD)
T n 7] W A =2
3 AEE(%) 3 68.9 + 3.6 82.6 + 6.0
316, 27 7|l i AE H7)|A e A7HEA
x4 71
Al -8
71 B A=
274 A=) 800,000 800,000
() 121,584 161,064
A A B R(Y) 106,389 106,389
A zAm? 1,120,000 1,120,000
Ry 300 300
L7182 1432 % 14.58 %

UThe application of the wages =
IPrice of goods: 50,000 won/unit

7,000 won/hour (minimum wages = 6,470 won/hour)
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Beneficial insects suppliers in Japan

(1,000 JPY)
700,000
600,000 . .
00000 - === W Koizumi
= Ryukyu
Kyoyuagri
Sl i 5 Sankei
B Sumitomo
300,000 Agrisoken
B Syngenta
200,000 B Arysta
100,000
| »
o+ T -
2007PY 2008PY 2009PY 2010PY 2011PY 2012PY
PY: pesticide year(Cct. to Sep.)
Market Share 07PY 08PY 09PY 10PY 11PY
Arysta 58.2% 716% 623% 73.9% 79.8%
Syngenta 278% 5.3% 142% 3.2% 23%
Agrisoken B.O% 9.6% 15.5% B.8% 59%
Sumitomo 5.2% 9.3% 8.1% B.4% 7.9%
Kyoyuagri 0.8% 4.1% 0.0% 4.9% 2.7%
Koizumi 0.0% 0.0% 0.0% 0.5% 2.0%

% 19, 9B AHH AAANHE R

_— .
T ¥ e |
r o e '
== 2 | | W

T LI}

- 44 -




M7

D-09

(ST NN
o u

A

A|24% 249 G

g,

s

"SR RA S W) Bl wa

o
T

A}

4

_45_



_46_



D-11

A=Y -

Kl
<

=t
110

= M
oS N N
rJ 1o | Mo
G I I I
= =N | =N
) " S| X O
FR | mm <
SE | S E
B | B
— & =
o
—
WT e |
al ®mo| |
ma < I el
~
~ ~
=< ol | X
< = | F |
< o
! W |
oo XA ®HE| "R
T GO
- | oY o | oY
T | 9 ~ |
T ol T e
M-
i e
il T
ot 03
r o7

™

3 v}

O Sz

™
=
J_/l
rJ _
el
)
mist
HT ~
< |2
< <
=
< <
< %O
eyl
ofr
do | T4
=5 |
o | 7T
R
il °
_/_l
=g st
| "R
o | &
| o

_47_



A 10

ﬂ ;OO 1 1 G 1
o < =
N =t
x| 2 | z
g ~ ~ ~ \
X M W M
X ¥ Ay ¥
- oV
2 - -
il S & B
a1 | & S = g
H ~
E
3] 1 1 1 1
L&
~ s
s A fir b
= iﬁ T T do ™ :
ﬂf bo | 7! o i o
o 55 j
| T w
L e
ol A
1 ] — N ]
ar =
~, ~, ~, ~,
o | X% <° <° <O
$midw| d= o g |d=
~ @;\ N @;\ N @;\ N @v\ ™
ny alo i =
T |4 Lﬂ o1z
> | o o M = o Wl
Bo | oK 1 il Jlo e
I R N o = < Al B
wir Haowo | N < i B 2w A
~ el ) 0 N a ~
el e e e e I
o | RT 2o CU
3 P N T
i 03 03 g o)
- wjr wir 4 N
o — o %) <

_48_



A 11 & &a=d
| AEWE | D-14

1 AR 2014 B3 WA BA % ol 87)% AW YAt Fa/ATR A,
93pp

2. AEA. 2012 FP I BRE 2E209 A9 AAY. NHERI 2 £E(1643). 5344
A2, 4-7.

3. TR LS. 2014. HG S

4. FHFAAFR. 2014, FHFAAFSAAE, 89pp

5. 553, 2011. 254 MEL 7HA]. RDA Interrobang(éli) 5pp

6. 5EFETAH. 2013, A= FE ASVIE 2 74 (). 3EAEH TEFAATY 222
A}, 347pp.

7. tehd, Wal, 23, ol=4. 2014, wHFEYS Ao EAddTAYH W Ed A= 2
ol B TR eF Hubolgofell vk A A8 ma dxAAR A
8(2), 193-199.

8. ol g 2014. F71A S H, Eimgdol] TSk A ST WAE AT B AH
B7E 7= S/ AT E A, 32pp.

9. Arzet, H.R. 1973. Suchverhalten der larven von Chrysopa carnea Steph. (Neuroptera:

10.

11.

12.

13.

14.

15.

16.

17.

Chrysopidae). A. Angew. Entomol. 74, 64-79.

Bar, D., Gerling. D. 1985. Cannibalism in Chrysoperla carnea (Stephens) (Neuroptera,
Chrysopidae). Isr. J. Entomol. 19, 13-22.

Chiaki, F., Masashi, N. 1999. Effects of photoperiod and temperature on larval
development of Chrysoperla carnea Stephens (Neuroptera: Chrysopidae). Jpn. J.
Appl. Entomol. Zool. 43, 175-179.

Duelli, P. 1981. Is larval cannibalism in lacewings adaptive? (Neuroptera:
Chrysopidae). Res. Popul. Ecol. 23, 193-209.

Hagen, KS., Greany, P., Sawell, Jr. E.F. and Tassan, R.L. 1976. Tryptophan in artificial
honeydews as a source of an attractant for adult Chrysopa carnea. Environ. Entomol.
5, 458-468.

Hagley, E.A.C., Miles, N. 1987. Release of Chrysopa carnea stephens for control of
Tetranychus urticae Koch on peach grown in protected environment structure. Can.
Entomol. 119, 205-206.
prehranske zahteve vrst Chrysoperla carnea (Stephens) (Neuroptera, Chrysopidae).
Magistrsko delo. Ljubl., Bioteh. fak., Oddel. agron. 85pp.

Milevoj, L. 1999. Rearing of the common green lacewing, Chrysoperla carnea Stephens,
in the laboratory. Zb. Bioteh. fak. Univ. Ljubl.,, Kmet. 73, 65-70.

Mochizuki, A., Naka, H., Hamasaki, K., Mitsunaga, T. 2006. Larval cannibalism and
intraguild predation between the introduced green lacewing, Chrysoperla carnea, and

the indigenous trash-carrying green lacewing, Mallada desjardinsi (Neuroptera:

_49_




18.

19.

20.

21.

22.

23.

24.

Chrysopidae), as a case study of potential nontarget effect assessment. Environ.
Entomol. 35, 1298-1303.

Prado S.G., Frank S.D. 2013. Compact plants reduce biological control of Myzus
persicae by Aphidius colemani. Biol. Control. 65, 184-189.

Rojht, H., Budija, F., Trdan, S. 2009. Effect of temperature on cannibalism rate
between green lacewings larvae (Chrysoperla carnea [Stephens], Neuroptera,
Chrysopidae). Acta agriculturae Slovenica. 93(1), 5-9.

Saltveit ME. 2003. Is it possible to find an optimal controlled atmosphere? Postharvest
Biol. Tec. 27, 3-13.

Sattar, M. 2010. Investigations on Chrysoperla carnea (Stephens) as a biological control
agent against cotton pests in Pakistan. Sindh agriculture univ., 209pp.

Shin JW., Whang YS. 2001. Study on cultivation and distribution of strawberry.
Proceedings of the Agriculture and Life Science, Chungnam University, Deajeon,
Korea. 257-262.

Waite, R., Beveridge, M., Grummett, R., Castine, S., Chaiyawannakarn, N., Kaushik,
s., Mungkung, R., Nawapakpilai, S., Phillips, M. 2014. Improving productivity and
enviromental performance of aquaculture. World resources institute, working
paper. 60pp.

Whitcomb, W.H., Bell, K. 1964. Predaceous insects, spiders and mites of Arkansas
cotton fields. Agr. Sta. Univ. Arkansas Bull. 690, 84pp.

_50_




N

i

f
o

el

ol g U},

1
s

3ol

3. =7H}srle 71E




	광포식성 풀잠자리 천적자원의 수출 전략형 제품화 기술 개발 최종보고서
	요약문
	목차
	제 1 장 연구개발과제의 개요
	제 1 절 연구개발 목적
	제 2 절 연구개발의 필요성
	제 3 절 연구개발 범위

	제 2 장 국내외 기술개발 현황
	제 3 장 연구수행 내용 및 결과
	제 1 절 연구개발의 추진 전략·방법 및 추진일정
	제 2 절 연구개발의 내용
	제 3 절 연구개발의 결과
	1. 생산효율 극대화 및 포장 시 공급을 위한 유충 업그레이드 사료 적용 기술 개발
	2. 수출전략형 품질 강화 기술 개발 및 제품화 기술 개발
	3. 수요 맞춤형 수출 전략 제품화 기술 개발

	제 4 절 연구개발 성과1. 연구개발 성과목표 대비 실적

	제 4 장 목표달성도 및 관련분야에의 기여도
	제 1 절 목표달성도
	제 2 절 관련분야 기여도

	제 5 장 연구결과의 활용 계획
	제 6 장 연구과정에서 수집한 해외과학기술정보
	제 7 장 연구개발성과의 보안등급
	제 8 장 국가과학기술종합정보시스템에 등록한 연구시설 장비 현황 : 해당사항 없음

	제 9 장 연구개발과제 수행에 따른 연구실 등의 안전조치 이행실적
	제 10 장 연구개발과제의 대표적 연구실적
	제 11 장 참고문헌


