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A Study on Development of Long—term

Usable Agricultural Woven Film with the

Function of the Light Diffusion and the
Blocking U.V. Ray
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SUMMARY

I. TITLE

A Study on Development of Long-term Usable Agricultural Woven
Film with the Function of the Light Diffusion and the Blocking UV
Ray

II. PURPOSE

The goal of these study is to develop the PE Woven film in Korea
which is available for 1) using several years, 2) safe for strong
wind, hailstone, and heavy snowfall, and 3) utilizing the qualitative
light with the function of light diffusion and screening UV ray, and
which is a good plan for the lack of working power because of the
decreasing rural population and entering aging agricultural society,
and which is profitable for farmer’'s economy, and which is the
good export item.

. PROCESS

The process of development are as follows, firstly selecting the
appropriate functional master batches and the ratio of these, secondly
establishing proper production standard of film extrusion and one
side oriented, weaving, coating on both sides, and welding, thirdly
evaluating the results of light diffusion and blocking UV ray by
observing the growing plants under the Woven PE film greenhouse .

IV. RESULTS

1) Selecting various functional additives of woven PE film is
different from general PE film, the extrusion temperature of yarn



making film and coating machine are about 100°C higher than
general film. Moreover, several years used film have special features
for being maintained during the long period, which are long weather
resistance, maintaining light transparency, long-time anti—dripping,
and etc..

After some fundamental experiments and benchmark abroad
manufacturers, selecting the proper receipt is applied successfully to
be used in several years. Anti-dripping period is going on almost 2
years and no problem for going into market, but somewhat
insufficient in anti-dripping and we continue the development of
increasing the period of anti-dripping by the liquid-coating of
nano—composite sol. which is good for the function but not
determined final because of abrasion, anti—dust, and welding problem.

2) This working process is mainly composed of 4 steps: Film
extruding and stretching, weaving, coating, and welding. Film is
made of HDPE instead of LDPE or EVA and this is somewhat
harder than general film. For yarn making, the slitting and
stretching 1s unique and essential process for strong cloth. Weaving
1s another important process to cross weaving of weft and waft.
Extrusion coating made of LDPE on both sides is similar but the
temperature is very high about 300°C. Welding of 2 films (because
weaving width is 2.0-4.0m) is internal hot air welding with outer

pressure.

Many processes lead to fixed standard production are inevitable and
more consideration for preserving the transparency and the strength
of film. We try to control the process of manufacturing agricultural
woven film with many years experience of producing general
Tarpaulin, we got the production standards of temperature, speed of



coating and etc..

3) Generally, the light diffusion film is helpful for the promotion of
protected horticultural crop productivity. Especially, it is good for the
photosynthesis of long height and  thickly covered with Ileaves
plants. Also, it is efficient for the fruits coloring of fruit vegetable
and fruit tree. In this study, the group productivity of green pepper
was promoted in the greenhouse covered with light diffusion film.
The dry matter of green pepper in the greenhouse covered with
light diffusion film was heavier than that of green pepper in the
greenhouse covered with polyethylene film except from 90 cm to 120
cm plant height. The leaves of main stem below the first node were
removed for oldness and disease. So, the light transmittance from
bottom to 30 cm was higher than that from 30 cm to 90 cm plant
height. The fruit setting rate of green pepper in the greenhouse
covered with light diffusion film was higher by 10.9% than that of
green pepper in the greenhouse covered with polyethylene film.

V. SUGGESTIONS ON THE APPLICATION

1) The woven long—-term usable agricultural film with very strong
strength can minimized undesirable weather accident. And
government supporting projects for the weather accident area and
the worried area are required.

2) The productivity and quality of cultivated plants are increased
because of light diffusion and the proper applying of screening UV
ray will be the good ecological choice by the protecting some plant
disease and pleasantable house working conditions. This help to
accomplish one of the environmental agriculture.



3) Several-years usable strong woven film is also useful for
livestock and fish farm. For this is having long usage merits, many
advantage of developing for various purpose i1s extend to. Small
width cut film is used as band for fixing the greenhouse, repair tape
for greenhouse with some adhesive, reflecting film for heat retention
and light reflection of north greenhouse wall together with vacuum
aluminium metalized film, and water tube for storing heat are
applicable. These are energy saving technology for greenhouse
agriculture.
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QUV/spray A137|
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TEST &
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<QUV =71>

uv
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CONDENSATION

4A|2F50C

SPRAY

5%

L CHES

>

MI2:15CM, Zt&:

Al22| 37|
7.5CM
100MM/MIN
1. HH2EA
NS MAXIMUM DEFLECTION AT STRAIN(%)
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LOAD(kgf) ML(mm)
SOLAR LITE 134.08 20.91 34.85
Az UVA 86.299 14.075 23.459
19 CSS 125.2 18.097 30.162
g POH 22.436 321045 535.76
LD 70 7.7079 348.58 580.97
EVA 70 9.1378 187.89 313.15
2. 300717t 73 %
MAXIMUM DEFLECTION AT
A5 STRAIN(%)
LOAD(kgf) ML(mm)
SOLAR LITE 127.255 20.351 33.919
A Z UVA 86.679 12.695 21.158
19 CSS 109.04 18.311 30.518
dX POH 18.741 276.595 460.99
LD 70 8.39755 56.5205 94.2005
EVA 70 9.97215 109.6015 304.86
3. 600417+ 7 7}3-
MAXIMUM DEFLECTION AT
A8 STRAIN(%)
LOAD(kgf) ML(mm)
SOLAR LITE 140.405 17.326 28.875
A Z UVA 88.474 15.383 25.639
19 CSS 122.01 20.852 34.753
dE POH 18.62 242.99 404.98
LD 70 7.372 34.371 114.57
EVA 70 11.55 194.815 324.69
4. 900A|1ZF A3
MAXIMUM DEFLECTION AT
ANy STRAIN(%)
LOAD(kgf) ML(mm)
SOLAR LITE 137.215 19.582 32.637
Az UVA 81.183 15.229 25.382
19H CSS 118.545 19.481 32.468
dE POH 14.612 245.305 408.84
LD 70 5.346 16.272 27.12
EVA 70 11.18 240.115 400.19
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LLDPE gradeg AAASZ 10%E Fol Aol ¢4=E dAlste AdAsE 834
t}. LDPEE ddbA el Auto clave ¥ 9 coating gradeE Alg&3te] 98 wixgd o

AA Y EAo] -3 HAFY coating gradeE A}F-8-3F3
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=

Aol =25 4
7F. Woven cloth A4t Al @349 FA4 437 o 2

( LLDPE &3 A}-8)

A4 Aol A Az Ui Astel AHol A ol FAA ekth
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<A
a. 1010 mesh 1200 Denier
coating ; dir 70~ 80g/m®
weight of woven cloth ; 125g/m°
total weight ; 170~ 180g/m”
b. UV 14%
proceeding aid 1%
LDPE 10%
HDPE 75%
c. &7
FrE=Eed 39 B
anti-fogging 16 ~ 2071€¥
d. =7
strength 3.6kg
elongation 30%
tape width 2.457 2.50m
denier 10507 1150

12+ HAE (2003. 3. 12)
HI proceeding aid 1%
LLDPE &2}&93tst 9730 5%
HDPE 44 & 33}kst 94.5%
proceeding aid 0.5%
stretch ratio 6.7:1

A ; Ao 7= <ok 2. 0kg¥ denier(912D) ¥4 m&
22+ Hl2~E (2003. 3. 12)

H proceeding aid 1%

LLDPE &2}&931st 9730 5%

HDPE 44 & 33}kst 94.5%
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proceeding aid 0.5%

stretch ratio 6.7:1

°k7Fe] penation &

A Ao Ax oF 2.2773.03kg¥ denier 9907 1100D)= ¢FF /A= 3l e
U el A& ke

3, 47+ HI2~E (2003. 3. 12)
H I proceeding aid 1%
LLDPE &2}&93tst 9730 5%
HDPE 44 & 33}kst 94.5%
Proceeding aid 0.5%
Stretch ratio 6.7:1
°k7Fe] penation &

Az 22k Hl2ES} A A9 =&

52} Hl2~E (2003. 3. 13)
HST308 100%
A3} ; LLDPER B o] Aate] Gal7} o]<4:%] o} Bubble 34 23]
&% %4 = Bubbled A2} Blocking Al A

(T-die?} o} &} Blocking ©] A7)

64 H|~E (2003. 3. 13)
AUIST308 98.5%
Anti-Blocking 2%
Proceeding aid 1%
U.V.A 0.5%

A3} : Blocking ©] A7l

72 HZE (2003. 3. 13)

FHIST308 83.5%
Anti-Blocking 2%
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Proceeding aid 0.5%
UV.A 14%
A3} : Blocking ©] A3

82+ Hl~E (2003. 3. 13)
AUIST308 80.5%
Anti-Blocking 5%
Proceeding aid 0.5%
U.V.A 14%

A3}

% =9 HDPES} LLDPE W7 Al #1225 (o))
Cylinder#1 155,
Cylinder#?2 200
Cylinder#3 180
Cylinder#4 175
Cylinder#5 175

Head Cylinder 205
Die#1 205
Die#2 205

94+ H2~E WAZY2E <HDPE AME-> (2003. 3. 14)
Cylinder#1 190,
Cylinder#?2 210
Cylinder#3 230
Cylinder#4 225
Cylinder#5 230

Head Cylinder 210
Die#1 195
Die#2 195 = A5t coatingol A&
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Cylinder 1 : 200%,
225%, Cylinder 4 : 225%,
2 1 180%

Cylinder 2 : 225%, Cylinder 3

Cylinder 5 @ 225%, Head C : 190%, Die 1 : 190%, Die

A =4 A1 65%, 42 98%, s

o
o
[\
)

N
off

o

A 25

A 2y £ 12 20RPM, 2% 155RPM, 3%} 152RPM
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q
58 Zolt Zlo] Wasth B el dejA: AwHe %

1=+ 2} 32k 4=} 5}

Cylinder#1 180 180 180 180 180
Cylinder#2 250 250 250 250 250
Cylinder#3 265 265 265 265 265
Cylinder#4 270 270 270 270 270
Cylinder#5 280 280 280 280 280
Cylinder#6 280 280 280 280 280
Adter 280 280 280 280 280
Screw 270 280 280 280 280
Disc#1 270 270 275 275 275
Disc#2 270 270 275 275 275
Disc#3 275 275 275 275 280
Disc#4 275 275 275 275 280
Disc#5 265 265 265 260 265
Disc#6 265 265 265 260 265
Disc#7 265 270 267 267 267
Disc#8 265 275 275 275 273
Disc#9 265 270 270 270 270
Disc#10 275 275 275 275 275
Disc#11 275 275 275 275 275
Disc#12 270 275 270 270 270
Disc#13 270 270 270 270 270

716} - screw rpm < HZ 36.3 oUW AL 43 HAE 4782 ZA

52t Bl2E -412 2A}AS

dH =9 LLDPE (33}9730) 63.0%
Proceeding aid 10%
Anti-Fogging 10%
UV.A 17%

FEZFT 40+3gr/m2
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= 21kg

=0

Vol

7.

$19730) 68.0%
Proceeding aid 10%

IRA 5%

t:;l_

LDPE (

L

sy

UV.A 17%

FYZF 40+3gr/m2

= 15kg
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oy
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1 230,

1 290%, 10 @ 290%, AD : 290, SD

1 290%, 9

290%, 7 :

6 :

: 100%.
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A3d Az 459 F A4F £ A ADGEH T

1. A7l

vl A5 AL 7]eAtel7t Alste dF AlAS
2 Al A AR EAbE ] THA S aeste] Al AMdS writtd AL
7hes Bes AAste] AES Ailskes Aol - gt
54 el srtlA e RS Astetr] fete v 3RS o1 HEAE
I HYg AXste] dug sha sl Aotk o A njdEkese] #ASe F F
o] "ol thFate] Kol Axsta Wart wol wAsA Hn & |
FoF o] frolHErt Ao o]FoA = AE o= A% FHEEH
ol27|74A] AEA 9 ot F-iE7hA] Fo] FUEA Kkl AE] AAEES A A
slstar Atk ®BEeo] A4 3 FHEo] 10% mwre| 1Xth

ot gk EAHE Myl A F ol &E&S SIS flste] WA E O]

]

U A4S ol gshe mdo] Bastth A FQOODE Eehxd WF A4
o o

+

A
il of A F2E FHAL F7F A
ek FAEAAe F AFHgel thale] Godbey (1792 A+l (fiberglass)ell A
89%, frelolA 24%, E2]A2~E(PED)Y ZE7tR U] EPC)NA 23% HEE e
Wekar skl
B o] WAt U= Al ] 7] &ouh Ao WG JFS n| x|
UAI7F @i EE s olyA 7 Aow
FolAl k. o3t Al AFAd Y 2 AFS v A= A FJEAA T, I
B2 A9 wiel PE, EVA, PVC, PC, PET ¥ 38 & thdsAnt Fejo w
A E B S BFos pRAY AT Fougs F
of sttt 1eElar AAALT APy FEEHH

l_.

b

[e}
Fgo] Fo

-
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gho] ZAojof st Algo] FtHstolof v}, v EAAl e H2dS WEAI7]7] flEA
v GAA Fuhe] WAE A EoJoF st} Godbey 5 (1792 I HAA ] wE g}
WARES FrEle] B9 3% A=ERE v SARE ZdE(PE)S 80% BEE ot
He/do] "ojxltkar stelvt.

A=o] A frast F 3ol distel vEAA e AEA Figo] HEU=
2o wurlh 9= ©l McNauton 5(198D)el olshd d&5xbAje]l F3HAfa A
(Photosynthetically Active Radiation)®] F3&2 PE, EVA % PVC Sol4 88~
90%, F+4 FEFS 657 75%, A otad(Acrylflute) R F& s fr(Durolite)=
767 82%, 4% PVCWNovaroof)= &l wel 637 73%E 27 Btk &qlth
Wk opyet Ay F3ES 44d FRP, 44 PVC B HF okade] 5% w|vko]ar,
PVC #Fo] 107 12%, PES} EVA HEL 40769% A=olH, oAy ot F7}
ol 719 v &sktkar shelt

T o] A Addelg Rl M= AEAA R Eejo 9 #l(polyethylene), Z4F
H]d(ethylene vinylacetate) ¥ $3FH]d(polyvinylchloride)®} 22 Z}2E AAZ

wEold AWES 90% o4 AFEET Qout Eago] vhob FiHAe] o Eahe
Ago) Ayl adt 53E 7ael 9ot BE wwel e Wi, A
o2& BHol og 99, A7l Aol we} AshEo] WEHE FAAY Sl
itk o] ZhgEl AlMUe] eEEe) AR Yshbs Azddos A% Hud 2w
go] Wal glo] AMAe @A e b Adkd FAelt WA} Y
A4 Astm QY FAEo| 57 15% WolA L tiuate] Fols g Adwe
2 @olel 2o Aol dme ANFHel Aol st iyl As WolA

AH Chun 1998, Chun %, 1997; Jaffrin®} Makhlouf, 1990; Kim & 1995; Park
5 1999)= Haz) Q)
o]yt FAHAE sldsty] skl Hda- oA oUAE Anlste] &
SEAY 715 AAA WA o ArE EFEa HE9 £
= oupghA gk Weto] w#] stal glvh. wekx AAIE ATl WA F
skl HZMAIZE AFEE I oyt 17370 AR dAAl &FE YERa 3l
Aot Chun %5, 1997; Kwon % 1996). 3 Zglxg HEo 3w EAS
AA7= FehzvbAE], Z2UAE, o] &AL 5o We] AddEe] W
skl MEE Ao HAA P Hgo] @ol AAH ol Ltek AA o).
é_]

A FAdE FEATIT fske] AlEEAL Qe vhdR el o
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O AE 2ol b WYl M Ao AN B AGAA EAE AdnF
e AAG AuAe AER 4, F, 2 TR 2AG A% Y/l 47
15/7, 7/4, 3.5/2cm ©]Q i A 7toll= F513 2ol & HolA] ekttt
a1 Aol Lo BEAFE JFow A3E A xIAEo| vy AAMoA
68.2%% Ho] ZdENIdE FHAIEET 10.9% =t 2 AlFddA Mstge &
sgt Ao AAAATE Aot Jsto]Fo ke Yslgo] & AR Ao Fsn
T W AAAAE BT wetA e AAHAH IS T s =2
WY AzBEe] WEA AMIA o] 12% Ekh
E 3-1. A3 A9 245, A4 2 7E $AE(2004. 10.20)
. Branch .
Covering Node Av. node angle Powdery mildew
. numbers o
materials range ) (%)
(No.)
17 5 154 =+ 3.1 481 £ 14 25.7 £ 2.1
) 6710 66.3 £ 7.8 50.2 £ 1.2 224 £ 2.0
LD film -
11715 124.6 £ 10.7 545 £ 1.3 23.7 £ 2.9
15718 214.7 £ 21.3 62.1 £ 2.1 145 + 1.2
17 5 11.2 £ 2.8 45.1 £ 0.8 41.2 = 3.5
) 6710 45.1 £ 6.7 484 + 1.1 40.7 = 3.0
PE film -
11715 104.2 £ 10.5 504 + 1.3 459 + 4.2
15718 68.4 =+ 8.7 59.7 £ 1.8 35.9 + 2.6
¥ 3-2. AAF AFA do|, dHF, & E $£7(2004. 10.20)
. The first Leaf area  Fruit setting Yield
Covering
materials branch length rate
(cm) (cm®plant ™) (%) (kg/10a)
LD film 30.1 8,735 68.2 4,842
PE film 32.5 7,897 57.3 4,321
LSD 0.05 0.4 52 3.8 124

% 877

2004. 5. 20 - 11. 20 (670 <)
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3 F3& v
Tp Td Tt Haze
Is Al [46.5 37.3 83.8 44.6
Is dd  [25.4 54.7 80.1 68.3
A A FEuv [33.1 54.8 87.9 62.4
ss A7 [44.5 39.3 83.8 46.9
St A5 (72.8 16.5 89.3 18.5
3F} test [69.9 18.7 88.6 21.1
st 21 [47.9 40.8 88.7 46
Id A% |79.4 9.2 88.6 10.4
f =9
79.3 10.6 89.9 11.8
test
mkv test |72.5 15.6 88.2 17.7
7
Ak 75.1 14 89.1 15.7
test
123 42 S W3 Test 8¢
Nl ' WA A AA 717k 2003.11.03 ~2004.02,20
Aga
54 ALg 7be W A
A A I Exd WEAA S =¥ WHAB, dE5FE
n] =913, =l TiO2 A Al
A BR A2 AxS 2 dAste] md 13 2%
23 A 3}
O 2FHoz AAXEE TiO2 AFELS 538, 538, %o e 4y gyrt 59y
O U FdF 49 FHAE7|7o] FHS
O =Ty A & WHEEE A&7 &S
O 27pekE = BY A% ARcs
O HF HE U vt #45%F
27 A2 S BH Test 8¢ 7]17F 2004.02.26 ~ 2004.05.17
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a9y =9 AIF T

s A 100%1.61x 50960.81x 50962.39x 509265.80x 25%2.9x
SL
02/ IP
Z N 286 56.6 36.1 498 | 36.0 50.3 | 30.7 56.0 | 32.0 519
0 25 A
85.3 664 85.9 58.0 86.3 582 | 86.8 64.6 839 619
SL 55
02/ DI
A o4 dy W 30.1 559 335 526 299 556 | 27.8 57.7 354 50.6
7 ne
86.0 65.0 86.2 61.1 85 651 | 85 674 | 8.0 588
Uv |02/ DI
N 387 489 37.0 50.5 360 514 | 378 498 | 39.8 485
10|23 W
876 558 875 57.7 874 589 | 876 568 | 8.3 549
SL
_ 102/ P
< N 234 59.3 305 54.0 334 51.1 | 343 514 33.2 520
25 A
7
828 T1.7 845 639 846 605 | 8.6 60.0 85.3 61.0
SL 55
_ |02/ DI
< dy 32.3 534 370 493 342 51.1 345 51.7
24 W
7 ne
85.6 62.3 86.3 5H7.1 85.3 59.9 86.2 60.0
Uv |02/ IP
N 36.3 515 38.0 50.1 371 499 | 385 488 38.1 499
10 |25 A
87.8 HB8.7 83.0 56.9 87.0 573 | 87.3 559 83.0 56.7
SS 50
02/ DI
%l dy 39.0 46.9 385 46.0 345 50.9 421 440
24 AW
A ne
85.9 546 845 544 854 59.6 86.1 51.1
SS
_ 102/ DI
5 o4 N W 38.0 456 38.8 465 373 470 | 36.7 48.0 414 440
il
83.6 545 85.3 545 84.3 557 | 84.7 56.7 854 515
SS 02/ IP
_ N 36.7 489 386 46.1 39.0 458 | 42.3 433 415 444
= 125 A
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kil
855 57.1 848 544 | 848 541 | 86 505 | 8.0 51.7
LD
02/ DI
0.5 03 C W 65.0 26.1 734 175 | 723 188 | 714 1977 | 733 177
%
911 28.6 909 193 | 910 206 | 911 216 | 91.0 195
LD
02/ DI
bla o4 C W 688 22.3 729 183 | 723 185 | 727 183 | 741 174
nk
91.2 245 912 20.1 90.8 204 | 91.0 20.1 915 19.0
LD 50
02/ 1P
bla o5 dy A 744 165 77 148 | 674 228 | 705 202 | 72.0 187
nk ne
909 18.1 905 163 | 902 253 | 90.7 223 | 90.8 20.7
549 1PA 24%28% 70 | 35%51%21n | 35265196501 | 18%75%21 | 18%6752%650
a 48%260.78x 14%60.67x 14961.61x 7%0.35x 7%0.81x
AYHYAE FYE
NO Aler Tt Td Tp HAZE H] 31
HD3300
1 92.3 37.8 54.5 41
100%
HD3300
2 89% 92 31.9 60.1 34.6
FA411%
HD3300
3 97.5% 92.6 37.7 54.9 40.7
ICD 2.5%
HD3300
4 97.7 44 47.7 48
ICD 5%
HD3300
5 92 42.8 49.2 46.5
ICDM 5%
HD3300
6 93.4 45.3 48.1 48.5
ICDM 10%
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=]

89.4 11.1 78.3 12.4

T 1-1

T4 1-2 89.3 13.4 75.9 15
A 1-3 90 14.9 75.1 16.6
T4 1-4 89.6 12.4 77.2 13.8
T4 1-5 89.7 13.9 76.1 15.2
2 1-6 89.9 14 75.9 15.6
T4 2-1 90.8 23 67.8 25.3
T4 2-2 89.1 13.1 76.1 14.7
4 2-3 89.6 13.7 75.9 15.3
A 2-4 89.7 15 74.8 16.7
A 2-5 90 15.9 74.1 17.6
T4 2-6 90.1 16.6 73.5 18.4
4 3-1 86.3 42.6 43.6 49.4
A 3-2 85 41 441 48.2
4 3-3 84.8 39.5 45.3 46.6
T4 3-4 85.5 39.8 45.7 46.5
T4 3-5 84.4 39.6 45.8 46.4
2 3-6 86.5 42.1 44 .4 48.7
T4 4-1 85.6 45.6 40 53.3
A 4-2 85.7 45.6 40.1 53.3
A 4-3 85.5 44.2 41.3 51.7
A 4-4 86.1 44.8 41.4 52
2 4-5 85.7 42.5 43.2 49.6
T4 4-6 85.6 41.4 44.2 48.4
4 5-1 85.9 44.8 41.1 52.2
4 5-2 85.5 41.8 43.7 48.9
4 5-3 84.9 42.4 42.5 50
T4 5-4 85.2 41.5 43.6 48.8
T4 5-5 85.7 42.2 43.5 49.2
2 5-6 85 41.9 43.2 49.2
T4 6-1 85.8 46.8 39 54.6
A 6-2 85.8 47.8 38 55.7
4 6-3 85.2 48.2 37.1 56.5
T3 6-4 85.3 47.6 37.7 55.8
2 6-5 85.8 47.7 38.2 55.5
T4 6-6 86.3 48.2 38.1 55.9
A 7-1 85.8 46.5 39.3 54.2
A 7-2 86 44 .4 41.7 51.6
A 7-3 85.9 44.5 41.4 51.8
A 74 86 43 43 50
T4 7-5 85.7 43.9 41.8 51.3
A 7-6 86.7 47.1 39.6 54.3
T4 8-1 86.1 52.3 33.8 60.7
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50 T2 8-2 86.2 51.5 34.7 | 59.7
51 T2 8-3 85.9 50.4 35.5 | 58.7
52 T2 8-4 85.6 51.2 34.4 | 59.8
53 T2 8-5 85.7 51.6 34.1 | 60.2
54 T4 8-6 85.2 51.8 33.4 | 60.7
55 4 9-1 88.4 49.7 38.7 | 56.2
56 2 9-2 88.2 50.8 37.4 | 57.6
57 T4 9-3 88.5 50.2 38.3 | 56.7
58 T2 9-4 87.9 49.4 38.5 | 56.2
59 4 9-5 88.1 50.6 37.5 | 57.4
60 T2 9-6 88.2 51.4 36.8 | 58.3
61 LD 0.3% 88.5 9.9 78.7 | 11.1
62 | SS BLANK | 83.7 34.8 48.9 | 41.6
63 | LS BLANK | 83.6 37.9 45.7 | 45.4
64 LS 14d 80.5 54.5 26 67.7
65 | SL BLANK 85 47.7 37.3 | 56.1
66 SL-2 85.3 40.9 44 .4 48
67 |LD BLANK| 88.9 9.9 78.9 | 11.2
68 t}7tek 88.3 14.9 73.4 | 16.9
69 | 97k UV | 88.9 13.1 75.8 | 14.7
70 | OKAMOTO | 90.2 23.8 66.3 | 26.4
71 BlLfokt 90.3 21.1 69.1 | 234
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1) "UV blocked films for Pest control in Greenhouse” 2001.
R.Shachar, B.Efrat and C.Halperin, Kafrit Ind., Israel

2) "The influence of UV blocking plastic films on the protection of crops against
Pest and Bees in tomato Bombus of behaviour the greenhouses” Hefez.A of Univ
Tel Aviv, Volcani Inst, Agric Ministry.Dep Israel.2000.

3) "Impact of spectral cladding materials on the behaviour of Glasshouse Whitefly
Trialeurodes vaporariorum and Encarsia formasa, its hymenopteran parasitoid”
2002. D Doukas of Univ Reading, UK.
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=X E 2o X (2004.7.30 12:00)

Wave length(nm)
outdoor LD PE
300 1.98E-02 4.68E-04 2.24E-03
301 2.55E-02 8.32E-04 2.39E-03
302 2.99E-02 6.67E-04 2.57E-03
303 3.72E-02 6.03E-04 2.60E-03
304 4.61E-02 5.45E-04 2.45E-03
305 5.59E-02 7.53E-04 2.52E-03
306 6.82E-02 5.78E-04 2.62E-03
307 7.91E-02 7.26E-04 2.77E-03
308 9.33E-02 5.09E-04 3.10E-03
309 1.06E-01 6.16E-04 3.12E-03
310 1.23E-01 8.58E-04 3.15E-03
311 1.40E-01 7.70E-04 3.52E-03
312 1.57E-01 8.04E-04 3.86E-03
313 1.75E-01 7.21E-04 4.04E-03
314 1.90E-01 7.10E-04 4.89E-03
315 2.06E-01 1.02E-03 5.47E-03
316 2.20E-01 6.90E-04 5.75E-03
317 2.39E-01 8.07E-04 6.81E-03
318 2.53E-01 7.95E-04 8.29E-03
319 2.68E-01 1.06E-03 9.62E-03
320 2.83E-01 7.38E-04 1.14E-02
321 2.99E-01 9.53E-04 1.40E-02
322 3.16E-01 7.97E-04 1.73E-02
323 3.35E-01 7.51E-04 2.08E-02
324 3.59E-01 1.06E-03 2.58E-02
325 3.84E-01 1.19E-03 3.16E-02
326 4.13E-01 1.18E-03 3.83E-02
327 4.34E-01 1.05E-03 4.58E-02
328 4.58E-01 1.35E-03 5.41E-02
329 4.73E-01 1.13E-03 6.22E-02
330 4.89E-01 1.20E-03 7.18E-02
331 4.90E-01 1.24E-03 7.97E-02
332 4.96E-01 1.36E-03 8.88E-02
333 4.95E-01 1.06E-03 9.74E-02
334 4.94E-01 1.11E-03 1.06E-01
335 4.96E-01 1.23E-03 1.17E-01
336 4.97E-01 1.27E-03 1.27E-01
337 5.03E-01 1.26E-03 1.39E-01
338 5.08E-01 1.19E-03 1.51E-01
339 5.20E-01 1.37E-03 1.64E-01
340 5.26E-01 1.11E-03 1.76E-01
341 5.32E-01 1.19E-03 1.87E-01
342 5.33E-01 1.03E-03 1.97E-01
343 5.37E-01 1.09E-03 2.08E-01
344 5.37E-01 1.23E-03 2.19E-01
345 5.33E-01 1.30E-03 2.27E-01
346 5.37E-01 1.21E-03 2.37E-01
347 5.44E-01 1.12E-03 2.49E-01
348 5.54E-01 1.15E-03 2.63E-01
349 5.46E-01 6.98E-03 2.72E-01
350 5.58E-01 7.06E-03 2.86E-01
351 5.72E-01 7.08E-03 3.00E-01
352 5.82E-01 6.98E-03 3.13E-01
353 5.89E-01 7.20E-03 3.23E-01
354 5.90E-01 7.23E-03 3.30E-01
355 5.87E-01 7.25E-03 3.35E-01
356 5.82E-01 7.21E-03 3.38E-01
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357 5.76E-01 7.21E-03 3.40E-01
358 5.75E-01 7.42E-03 3.45E-01
359 5.79E-01 7.51E-03 3.53E-01
360 5.88E-01 7.74E-03 3.64E-01
361 6.03E-01 7.87E-03 3.78E-01
362 6.24E-01 7.96E-03 3.96E-01
363 6.48E-01 8.02E-03 4.16E-01
364 6.72E-01 8.16E-03 4.35E-01
365 6.95E-01 8.40E-03 4.54E-01
366 7.17E-01 8.70E-03 4.72E-01
367 7.32E-01 8.91E-03 4.85E-01
368 7.40E-01 9.14E-03 4.94E-01
369 7.44E-01 9.32E-03 4.98E-01
370 7.36E-01 9.52E-03 4.96E-01
371 7.29E-01 9.72E-03 4.92E-01
372 7.16E-01 9.89E-03 4.87E-01
373 7.08E-01 1.02E-02 4.83E-01
374 7.08E-01 1.04E-02 4.84E-01
375 7.16E-01 1.06E-02 4.92E-01
376 7.31E-01 1.11E-02 5.03E-01
377 7.44E-01 1.14E-02 5.12E-01
378 7.54E-01 1.16E-02 5.19E-01
379 7.49E-01 1.19E-02 5.17E-01
380 7.36E-01 1.25E-02 5.08E-01
381 7.15E-01 1.81E-02 4.96E-01
382 6.93E-01 1.41E-02 4.82E-01
383 6.73E-01 1.54E-02 4.71E-01
384 6.64E-01 1.75E-02 4.67E-01
385 6.68E-01 2.04E-02 4.72E-01
386 6.82E-01 2.49E-02 4.84E-01
387 7.00E-01 3.08E-02 5.02E-01
388 7.24E-01 3.84E-02 5.21E-01
389 7.42E-01 4.76E-02 5.37E-01
390 7.51E-01 5.89E-02 5.46E-01
391 7.54E-01 7.17E-02 5.50E-01
392 7.48E-01 8.91E-02 5.49E-01
393 7.41E-01 1.08E-01 5.47E-01
394 7.45E-01 1.33E-01 5.51E-01
395 7.63E-01 1.64E-01 5.67E-01
396 7.98E-01 2.03E-01 5.94E-01
397 8.50E-01 2.48E-01 6.38E-01
398 9.21E-01 3.00E-01 6.90E-01
399 9.95E-01 3.56E-01 7.50E-01
400 1.06E+00 4.11E-01 8.02E-01
401 1.12E+00 4.62E-01 8.47E-01
402 1.16E+00 5.06E-01 8.78E-01
403 1.19E+00 5.49E-01 8.99E-01
404 1.20E+00 5.82E-01 9.09E-01
405 1.20E+00 6.10E-01 9.14E-01
406 1.20E+00 6.35E-01 9.16E-01
407 1.21E+00 6.60E-01 9.22E-01
408 1.21E+00 6.84E-01 9.27E-01
409 1.22E+00 7.08E-01 9.36E-01
410 1.23E+00 7.33E-01 9.47E-01
411 1.25E+00 7.57E-01 9.59E-01
412 1.26E+00 7.79E-01 9.69E-01
413 1.27E+00 7.98E-01 9.80E-01
414 1.28E+00 8.12E-01 9.89E-01
415 1.29E+00 8.26E-01 9.90E-01
416 1.29E+00 8.35E-01 9.92E-01
417 1.28E+00 8.41E-01 9.93E-01
418 1.28E+00 8.46E-01 9.90E-01
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419 1.27E+00 8.45E-01 9.76E-01
420 1.26E+00 8.49E-01 9.74E-01
421 1.26E+00 8.54E-01 9.74E-01
422 1.26E+00 8.57E-01 9.72E-01
423 1.25E+00 8.58E-01 9.70E-01
424 1.25E+00 8.58E-01 9.63E-01
425 1.23E+00 8.52E-01 9.56E-01
426 1.21E+00 8.43E-01 9.43E-01
427 1.20E+00 8.33E-01 9.29E-01
428 1.18E+00 8.25E-01 9.15E-01
429 1.17E+00 8.21E-01 9.09E-01
430 1.17E+00 8.24E-01 9.08E-01
431 1.18E+00 8.36E-01 9.18E-01
432 1.20E+00 8.56E-01 9.37E-01
433 1.23E+00 8.80E-01 9.60E-01
434 1.26E+00 9.04E-01 9.85E-01
435 1.29E+00 9.27E-01 1.01E+00
436 1.31E+00 9.47E-01 1.03E+00
437 1.33E+00 9.61E-01 1.04E+00
438 1.35E+00 9.75E-01 1.05E+00
439 1.36E+00 9.89E-01 1.07E+00
440 1.38E+00 1.01E+00 1.08E+00
441 1.40E+00 1.02E+00 1.10E+00
442 1.42E+00 1.04E+00 1.12E+00
443 1.44E+00 1.06E+00 1.13E+00
444 1.46E+00 1.07E+00 1.15E+00
445 1.47E+00 1.09E+00 1.16E+00
446 1.49E+00 1.11E+00 1.18E+00
447 1.51E+00 1.12E+00 1.20E+00
448 1.53E+00 1.14E+00 1.21E+00
449 1.54E+00 1.15E+00 1.22E+00
450 1.55E+00 1.16E+00 1.24E+00
451 1.566E+00 1.17E+00 1.24E+00
452 1.56E+00 1.18E+00 1.25E+00
453 1.57E+00 1.18E+00 1.25E+00
454 1.57E+00 1.18E+00 1.25E+00
455 1.57E+00 1.19E+00 1.26E+00
456 1.58E+00 1.19E+00 1.26E+00
457 1.58E+00 1.20E+00 1.27E+00
458 1.59E+00 1.21E+00 1.28E+00
459 1.60E+00 1.22E+00 1.29E+00
460 1.60E+00 1.22E+00 1.29E+00
461 1.61E+00 1.23E+00 1.30E+00
462 1.61E+00 1.23E+00 1.30E+00
463 1.61E+00 1.23E+00 1.80E+00
464 1.60E+00 1.23E+00 1.30E+00
465 1.60E+00 1.23E+00 1.30E+00
466 1.59E+00 1.23E+00 1.29E+00
467 1.59E+00 1.23E+00 1.80E+00
468 1.59E+00 1.23E+00 1.29E+00
469 1.59E+00 1.23E+00 1.30E+00
470 1.60E+00 1.24E+00 1.30E+00
471 1.60E+00 1.25E+00 1.81E+00
472 1.61E+00 1.25E+00 1.31E+00
473 1.61E+00 1.26E+00 1.32E+00
474 1.62E+00 1.26E+00 1.32E+00
475 1.63E+00 1.27E+00 1.83E+00
476 1.63E+00 1.28E+00 1.34E+00
477 1.64E+00 1.28E+00 1.34E+00
478 1.65E+00 1.29E+00 1.35E+00
479 1.65E+00 1.30E+00 1.86E+00
480 1.65E+00 1.30E+00 1.35E+00
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481 1.64E+00 1.29E+00 1.85E+00
482 1.63E+00 1.28E+00 1.34E+00
483 1.61E+00 1.27E+00 1.32E+00
484 1.59E+00 1.25E+00 1.30E+00
485 1.56E+00 1.24E+00 1.29E+00
486 1.55E+00 1.23E+00 1.27E+00
487 1.54E+00 1.22E+00 1.27E+00
488 1.54E+00 1.22E+00 1.27E+00
489 1.565E+00 1.23E+00 1.28E+00
490 1.56E+00 1.24E+00 1.29E+00
491 1.58E+00 1.26E+00 1.30E+00
492 1.59E+00 1.27E+00 1.31E+00
493 1.59E+00 1.27E+00 1.82E+00
494 1.60E+00 1.28E+00 1.32E+00
495 1.60E+00 1.28E+00 1.32E+00
496 1.60E+00 1.28E+00 1.33E+00
497 1.60E+00 1.28E+00 1.82E+00
498 1.59E+00 1.27E+00 1.32E+00
499 1.58E+00 1.26E+00 1.31E+00
500 1.57E+00 1.26E+00 1.30E+00
501 1.566E+00 1.25E+00 1.80E+00
502 1.55E+00 1.25E+00 1.29E+00
503 1.55E+00 1.25E+00 1.29E+00
504 1.55E+00 1.25E+00 1.29E+00
505 1.566E+00 1.26E+00 1.29E+00
506 1.56E+00 1.26E+00 1.30E+00
507 1.56E+00 1.27E+00 1.30E+00
508 1.57E+00 1.27E+00 1.31E+00
509 1.57E+00 1.27E+00 1.81E+00
510 1.57E+00 1.27E+00 1.31E+00
511 1.56E+00 1.27E+00 1.30E+00
512 1.55E+00 1.26E+00 1.29E+00
513 1.564E+00 1.25E+00 1.28E+00
514 1.52E+00 1.24E+00 1.27E+00
515 1.50E+00 1.22E+00 1.25E+00
516 1.48E+00 1.21E+00 1.24E+00
517 1.47E+00 1.20E+00 1.23E+00
518 1.47E+00 1.20E+00 1.23E+00
519 1.48E+00 1.21E+00 1.24E+00
520 1.49E+00 1.22E+00 1.25E+00
521 1.50E+00 1.23E+00 1.26E+00
522 1.52E+00 1.24E+00 1.27E+00
523 1.53E+00 1.25E+00 1.28E+00
524 1.53E+00 1.25E+00 1.29E+00
525 1.563E+00 1.26E+00 1.29E+00
526 1.54E+00 1.26E+00 1.29E+00
527 1.54E+00 1.26E+00 1.30E+00
528 1.55E+00 1.27E+00 1.30E+00
529 1.565E+00 1.28E+00 1.80E+00
530 1.56E+00 1.28E+00 1.31E+00
531 1.56E+00 1.29E+00 1.31E+00
532 1.57E+00 1.29E+00 1.32E+00
533 1.57E+00 1.29E+00 1.82E+00
534 1.57E+00 1.29E+00 1.32E+00
535 1.56E+00 1.29E+00 1.31E+00
536 1.56E+00 1.29E+00 1.31E+00
537 1.565E+00 1.29E+00 1.81E+00
538 1.55E+00 1.28E+00 1.30E+00
539 1.54E+00 1.28E+00 1.30E+00
540 1.53E+00 1.27E+00 1.29E+00
541 1.563E+00 1.27E+00 1.29E+00
542 1.53E+00 1.27E+00 1.29E+00
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543 1.564E+00 1.28E+00 1.29E+00
544 1.54E+00 1.28E+00 1.29E+00
545 1.54E+00 1.28E+00 1.29E+00
546 1.54E+00 1.28E+00 1.30E+00
547 1.564E+00 1.28E+00 1.80E+00
548 1.54E+00 1.29E+00 1.30E+00
549 1.54E+00 1.29E+00 1.30E+00
550 1.54E+00 1.29E+00 1.30E+00
551 1.564E+00 1.29E+00 1.80E+00
552 1.54E+00 1.29E+00 1.30E+00
553 1.54E+00 1.29E+00 1.30E+00
554 1.54E+00 1.28E+00 1.30E+00
555 1.563E+00 1.28E+00 1.80E+00
556 1.53E+00 1.28E+00 1.29E+00
557 1.52E+00 1.27E+00 1.28E+00
558 1.51E+00 1.27E+00 1.28E+00
559 1.50E+00 1.26E+00 1.27E+00
560 1.50E+00 1.26E+00 1.27E+00
561 1.50E+00 1.26E+00 1.27E+00
562 1.50E+00 1.26E+00 1.27E+00
563 1.50E+00 1.26E+00 1.27E+00
564 1.50E+00 1.26E+00 1.27E+00
565 1.50E+00 1.26E+00 1.27E+00
566 1.49E+00 1.26E+00 1.26E+00
567 1.49E+00 1.25E+00 1.26E+00
568 1.48E+00 1.25E+00 1.26E+00
569 1.48E+00 1.25E+00 1.25E+00
570 1.48E+00 1.25E+00 1.25E+00
571 1.48E+00 1.25E+00 1.25E+00
572 1.48E+00 1.25E+00 1.25E+00
573 1.48E+00 1.25E+00 1.25E+00
574 1.48E+00 1.25E+00 1.26E+00
575 1.48E+00 1.25E+00 1.25E+00
576 1.48E+00 1.25E+00 1.26E+00
577 1.48E+00 1.25E+00 1.26E+00
578 1.49E+00 1.26E+00 1.25E+00
579 1.49E+00 1.26E+00 1.26E+00
580 1.49E+00 1.26E+00 1.26E+00
581 1.49E+00 1.27E+00 1.27E+00
582 1.49E+00 1.27E+00 1.27E+00
583 1.49E+00 1.27E+00 1.26E+00
584 1.48E+00 1.26E+00 1.25E+00
585 1.47E+00 1.24E+00 1.24E+00
586 1.45E+00 1.23E+00 1.22E+00
587 1.43E+00 1.21E+00 1.21E+00
588 1.40E+00 1.19E+00 1.18E+00
589 1.39E+00 1.18E+00 1.17E+00
590 1.37E+00 1.17E+00 1.16E+00
591 1.37E+00 1.16E+00 1.15E+00
592 1.37E+00 1.16E+00 1.15E+00
593 1.37E+00 1.17E+00 1.16E+00
594 1.38E+00 1.18E+00 1.16E+00
595 1.39E+00 1.18E+00 1.17E+00
596 1.40E+00 1.19E+00 1.18E+00
597 1.40E+00 1.18E+00 1.20E+00
598 1.41E+00 1.19E+00 1.20E+00
599 1.42E+00 1.20E+00 1.21E+00
600 1.42E+00 1.20E+00 1.22E+00
601 1.43E+00 1.20E+00 1.22E+00
602 1.43E+00 1.21E+00 1.23E+00
603 1.44E+00 1.21E+00 1.23E+00
604 1.44E+00 1.22E+00 1.23E+00
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605 1.44E+00 1.22E+00 1.24E+00
606 1.44E+00 1.22E+00 1.24E+00
607 1.44E+00 1.22E+00 1.24E+00
608 1.44E+00 1.21E+00 1.23E+00
609 1.43E+00 1.21E+00 1.23E+00
610 1.42E+00 1.20E+00 1.22E+00
611 1.42E+00 1.20E+00 1.22E+00
612 1.41E+00 1.19E+00 1.21E+00
613 1.41E+00 1.18E+00 1.21E+00
614 1.40E+00 1.18E+00 1.20E+00
615 1.40E+00 1.17E+00 1.20E+00
616 1.40E+00 1.18E+00 1.20E+00
617 1.39E+00 1.17E+00 1.20E+00
618 1.40E+00 1.17E+00 1.20E+00
619 1.40E+00 1.18E+00 1.21E+00
620 1.40E+00 1.17E+00 1.21E+00
621 1.40E+00 1.17E+00 1.21E+00
622 1.39E+00 1.17E+00 1.20E+00
623 1.38E+00 1.16E+00 1.20E+00
624 1.38E+00 1.15E+00 1.19E+00
625 1.37E+00 1.15E+00 1.18E+00
626 1.36E+00 1.14E+00 1.18E+00
627 1.36E+00 1.14E+00 1.17E+00
628 1.35E+00 1.13E+00 1.17E+00
629 1.35E+00 1.13E+00 1.17E+00
630 1.35E+00 1.13E+00 1.17E+00
631 1.35E+00 1.13E+00 1.17E+00
632 1.35E+00 1.13E+00 1.17E+00
633 1.35E+00 1.13E+00 1.17E+00
634 1.36E+00 1.13E+00 1.18E+00
635 1.36E+00 1.14E+00 1.18E+00
636 1.36E+00 1.14E+00 1.18E+00
637 1.36E+00 1.14E+00 1.18E+00
638 1.36E+00 1.14E+00 1.18E+00
639 1.36E+00 1.14E+00 1.18E+00
640 1.36E+00 1.13E+00 1.18E+00
641 1.35E+00 1.13E+00 1.18E+00
642 1.35E+00 1.12E+00 1.17E+00
643 1.34E+00 1.12E+00 1.16E+00
644 1.33E+00 1.11E+00 1.15E+00
645 1.31E+00 1.10E+00 1.15E+00
646 1.31E+00 1.09E+00 1.14E+00
647 1.29E+00 1.08E+00 1.13E+00
648 1.29E+00 1.07E+00 1.12E+00
649 1.28E+00 1.07E+00 1.12E+00
650 1.28E+00 1.06E+00 1.12E+00
651 1.27E+00 1.06E+00 1.11E+00
652 1.27E+00 1.06E+00 1.11E+00
653 1.26E+00 1.05E+00 1.10E+00
654 1.25E+00 1.04E+00 1.10E+00
655 1.25E+00 1.04E+00 1.09E+00
656 1.25E+00 1.04E+00 1.09E+00
657 1.25E+00 1.04E+00 1.10E+00
658 1.26E+00 1.05E+00 1.11E+00
659 1.28E+00 1.06E+00 1.12E+00
660 1.30E+00 1.07E+00 1.13E+00
661 1.31E+00 1.09E+00 1.15E+00
662 1.32E+00 1.10E+00 1.16E+00
663 1.33E+00 1.10E+00 1.16E+00
664 1.33E+00 1.10E+00 1.16E+00
665 1.33E+00 1.10E+00 1.16E+00
666 1.33E+00 1.10E+00 1.17E+00
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667 1.33E+00 1.10E+00 1.16E+00
668 1.33E+00 1.10E+00 1.16E+00
669 1.32E+00 1.10E+00 1.16E+00
670 1.32E+00 1.10E+00 1.16E+00
671 1.32E+00 1.09E+00 1.16E+00
672 1.32E+00 1.09E+00 1.15E+00
673 1.32E+00 1.08E+00 1.15E+00
674 1.31E+00 1.08E+00 1.15E+00
675 1.31E+00 1.08E+00 1.15E+00
676 1.31E+00 1.08E+00 1.15E+00
677 1.31E+00 1.08E+00 1.15E+00
678 1.30E+00 1.08E+00 1.15E+00
679 1.30E+00 1.07E+00 1.15E+00
680 1.30E+00 1.07E+00 1.14E+00
681 1.29E+00 1.06E+00 1.14E+00
682 1.28E+00 1.05E+00 1.13E+00
683 1.26E+00 1.04E+00 1.11E+00
684 1.24E+00 1.02E+00 1.09E+00
685 1.21E+00 9.96E-01 1.07E+00
686 1.19E+00 9.73E-01 1.05E+00
687 1.16E+00 9.52E-01 1.03E+00
688 1.14E+00 9.36E-01 1.01E+00
689 1.13E+00 9.26E-01 9.99E-01
690 1.12E+00 9.20E-01 9.92E-01
691 1.12E+00 9.17E-01 9.89E-01
692 1.12E+00 9.19E-01 9.90E-01
693 1.12E+00 9.20E-01 9.95E-01
694 1.13E+00 9.21E-01 9.99E-01
695 1.13E+00 9.24E-01 9.99E-01
696 1.14E+00 9.27E-01 1.00E+00
697 1.13E+00 9.29E-01 1.00E+00
698 1.14E+00 9.29E-01 1.01E+00
699 1.13E+00 9.28E-01 1.01E+00
700 1.13E+00 9.25E-01 1.00E+00
701 1.13E+00 9.23E-01 1.00E+00
702 1.13E+00 9.24E-01 1.00E+00
703 1.14E+00 9.28E-01 1.01E+00
704 1.14E+00 9.31E-01 1.01E+00
705 1.15E+00 9.37E-01 1.02E+00
706 1.16E+00 9.42E-01 1.03E+00
707 1.16E+00 9.49E-01 1.03E+00
708 1.17E+00 9.52E-01 1.04E+00
709 1.17E+00 9.54E-01 1.04E+00
710 1.17E+00 9.54E-01 1.04E+00
711 1.17E+00 9.48E-01 1.04E+00
712 1.15E+00 9.36E-01 1.03E+00
713 1.13E+00 9.17E-01 1.00E+00
714 1.09E+00 8.87E-01 9.72E-01
715 1.05E+00 8.49E-01 9.31E-01
716 9.93E-01 8.04E-01 8.82E-01
717 9.44E-01 7.63E-01 8.38E-01
718 9.03E-01 7.29E-01 8.02E-01
719 8.76E-01 7.08E-01 7.77E-01
720 8.64E-01 6.98E-01 7.65E-01
721 8.61E-01 6.96E-01 7.64E-01
722 8.66E-01 6.99E-01 7.68E-01
723 8.71E-01 7.02E-01 7.71E-01
724 8.71E-01 7.02E-01 7.72E-01
725 8.66E-01 6.98E-01 7.68E-01
726 8.62E-01 6.94E-01 7.64E-01
727 8.61E-01 6.93E-01 7.63E-01
728 8.66E-01 6.99E-01 7.71E-01
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729 8.82E-01 7.10E-01 7.83E-01
730 9.02E-01 7.28E-01 8.03E-01
731 9.30E-01 7.50E-01 8.27E-01
732 9.58E-01 7.73E-01 8.54E-01
733 9.88E-01 7.95E-01 8.79E-01
734 1.01E+00 8.17E-01 9.02E-01
735 1.03E+00 8.34E-01 9.22E-01
736 1.05E+00 8.47E-01 9.38E-01
737 1.06E+00 8.55E-01 9.49E-01
738 1.07E+00 8.65E-01 9.58E-01
739 1.08E+00 8.73E-01 9.68E-01
740 1.09E+00 8.82E-01 9.77E-01
741 1.10E+00 8.87E-01 9.87E-01
742 1.11E+00 8.97E-01 9.96E-01
743 1.12E+00 9.02E-01 1.00E+00
744 1.13E+00 9.07E-01 1.01E+00
745 1.13E+00 9.11E-01 1.01E+00
746 1.14E+00 9.11E-01 1.02E+00
747 1.14E+00 9.12E-01 1.02E+00
748 1.14E+00 9.11E-01 1.02E+00
749 1.13E+00 9.12E-01 1.02E+00
750 1.14E+00 9.10E-01 1.02E+00
751 1.13E+00 9.08E-01 1.01E+00
752 1.13E+00 9.05E-01 1.01E+00
753 1.13E+00 8.99E-01 1.01E+00
754 1.12E+00 8.90E-01 1.00E+00
755 1.09E+00 8.72E-01 9.79E-01
756 1.05E+00 8.37E-01 9.40E-01
757 9.87E-01 7.85E-01 8.84E-01
758 9.07E-01 7.23E-01 8.13E-01
759 8.21E-01 6.53E-01 7.36E-01
760 7.43E-01 5.92E-01 6.66E-01
761 6.84E-01 5.46E-01 6.15E-01
762 6.55E-01 5.22E-01 5.88E-01
763 6.59E-01 5.28E-01 5.92E-01
764 6.96E-01 5.57E-01 6.26E-01
765 7.55E-01 6.03E-01 6.78E-01
766 8.21E-01 6.57E-01 7.40E-01
767 8.90E-01 7.09E-01 7.99E-01
768 9.49E-01 7.55E-01 8.53E-01
769 9.97E-01 7.93E-01 8.96E-01
770 1.03E+00 8.20E-01 9.27E-01
771 1.05E+00 8.39E-01 9.49E-01
772 1.07E+00 8.46E-01 9.60E-01
773 1.08E+00 8.54E-01 9.67E-01
774 1.08E+00 8.54E-01 9.71E-01
775 1.08E+00 8.56E-01 9.71E-01
776 1.08E+00 8.53E-01 9.68E-01
777 1.07E+00 8.51E-01 9.68E-01
778 1.07E+00 8.47E-01 9.67E-01
779 1.07E+00 8.46E-01 9.65E-01
780 1.07E+00 8.44E-01 9.65E-01
781 1.07E+00 8.41E-01 9.62E-01
782 1.06E+00 8.38E-01 9.58E-01
783 1.06E+00 8.35E-01 9.54E-01
784 1.05E+00 8.28E-01 9.51E-01
785 1.05E+00 8.24E-01 9.43E-01
786 1.03E+00 8.16E-01 9.32E-01
787 1.02E+00 8.08E-01 9.23E-01
788 1.01E+00 7.96E-01 9.12E-01
789 1.00E+00 7.90E-01 9.03E-01
790 9.94E-01 7.81E-01 8.97E-01
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791 9.87E-01 7.76E-01 8.91E-01
792 9.82E-01 7.71E-01 8.86E-01
793 9.79E-01 7.70E-01 8.83E-01
794 9.77E-01 7.66E-01 8.82E-01
795 9.76E-01 7.66E-01 8.80E-01
796 9.74E-01 7.66E-01 8.80E-01
797 9.73E-01 7.64E-01 8.78E-01
798 9.69E-01 7.59E-01 8.75E-01
799 9.66E-01 7.55E-01 8.72E-01
800 9.61E-01 7.53E-01 8.68E-01
801 9.57E-01 7.50E-01 8.65E-01
802 9.56E-01 7.48E-01 8.63E-01
803 9.56E-01 7.49E-01 8.63E-01
804 9.55E-01 7.47E-01 8.64E-01
805 9.57E-01 7.47E-01 8.63E-01
806 9.53E-01 7.45E-01 8.62E-01
807 9.50E-01 7.43E-01 8.58E-01
808 9.40E-01 7.34E-01 8.49E-01
809 9.22E-01 7.22E-01 8.34E-01
810 8.99E-01 7.01E-01 8.11E-01
811 8.67E-01 6.74E-01 7.82E-01
812 8.30E-01 6.45E-01 7.48E-01
813 7.91E-01 6.14E-01 7.13E-01
814 7.55E-01 5.85E-01 6.80E-01
815 7.23E-01 5.60E-01 6.50E-01
816 7.01E-01 5.42E-01 6.30E-01
817 6.91E-01 5.34E-01 6.20E-01
818 6.88E-01 5.32E-01 6.19E-01
819 6.92E-01 5.37E-01 6.23E-01
820 7.00E-01 5.42E-01 6.31E-01
821 7.09E-01 5.49E-01 6.38E-01
822 7.18E-01 5.56E-01 6.47E-01
823 7.28E-01 5.64E-01 6.56E-01
824 7.36E-01 5.69E-01 6.63E-01
825 7.43E-01 5.76E-01 6.70E-01
826 7.51E-01 5.81E-01 6.77E-01
827 7.59E-01 5.86E-01 6.84E-01
828 7.64E-01 5.91E-01 6.89E-01
829 7.66E-01 5.91E-01 6.89E-01
830 7.67E-01 5.93E-01 6.92E-01
831 7.72E-01 5.95E-01 6.97E-01
832 7.81E-01 6.04E-01 7.04E-01
833 7.93E-01 6.12E-01 7.15E-01
834 8.07E-01 6.23E-01 7.29E-01
835 8.23E-01 6.35E-01 7.44E-01
836 8.37E-01 6.45E-01 7.56E-01
837 8.51E-01 6.57E-01 7.71E-01
838 8.64E-01 6.67E-01 7.82E-01
839 8.75E-01 6.74E-01 7.91E-01
840 8.84E-01 6.81E-01 7.99E-01
841 8.91E-01 6.85E-01 8.06E-01
842 8.96E-01 6.89E-01 8.12E-01
843 9.01E-01 6.91E-01 8.16E-01
844 9.04E-01 6.94E-01 8.19E-01
845 9.07E-01 6.96E-01 8.22E-01
846 9.05E-01 6.95E-01 8.20E-01
847 9.02E-01 6.92E-01 8.17E-01
848 8.95E-01 6.87E-01 8.11E-01
849 8.90E-01 6.81E-01 8.05E-01
850 8.80E-01 6.75E-01 7.97E-01
851 8.70E-01 6.66E-01 7.87E-01
852 8.60E-01 6.57E-01 7.77E-01
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853 8.53E-01 6.53E-01 7.73E-01
854 8.53E-01 6.53E-01 7.70E-01
855 8.55E-01 6.55E-01 7.73E-01
856 8.61E-01 6.58E-01 7.78E-01
857 8.69E-01 6.62E-01 7.86E-01
858 8.79E-01 6.72E-01 7.95E-01
859 8.87E-01 6.78E-01 8.02E-01
860 8.91E-01 6.81E-01 8.06E-01
861 8.90E-01 6.80E-01 8.05E-01
862 8.87E-01 6.79E-01 8.01E-01
863 8.79E-01 6.72E-01 7.93E-01
864 8.72E-01 6.64E-01 7.86E-01
865 8.63E-01 6.60E-01 7.78E-01
866 8.57E-01 6.54E-01 7.71E-01
867 8.54E-01 6.51E-01 7.69E-01
868 8.54E-01 6.50E-01 7.70E-01
869 8.57E-01 6.52E-01 7.72E-01
870 8.61E-01 6.54E-01 7.76E-01
871 8.65E-01 6.57E-01 7.79E-01
872 8.68E-01 6.59E-01 7.82E-01
873 8.69E-01 6.59E-01 7.82E-01
874 8.67E-01 6.59E-01 7.83E-01
875 8.65E-01 6.56E-01 7.82E-01
876 8.62E-01 6.55E-01 7.79E-01
877 8.59E-01 6.53E-01 7.78E-01
878 8.56E-01 6.49E-01 7.76E-01
879 8.53E-01 6.47E-01 7.73E-01
880 8.51E-01 6.46E-01 7.71E-01
881 8.48E-01 6.43E-01 7.69E-01
882 8.47E-01 6.42E-01 7.67E-01
883 8.44E-01 6.40E-01 7.65E-01
884 8.41E-01 6.37E-01 7.64E-01
885 8.39E-01 6.37E-01 7.60E-01
886 8.36E-01 6.34E-01 7.59E-01
887 8.33E-01 6.30E-01 7.55E-01
888 8.29E-01 6.27E-01 7.53E-01
889 8.23E-01 6.20E-01 7.46E-01
890 8.11E-01 6.12E-01 7.36E-01
891 7.96E-01 5.99E-01 7.22E-01
892 7.73E-01 5.83E-01 7.00E-01
893 7.43E-01 5.59E-01 6.73E-01
894 7.07E-01 5.28E-01 6.39E-01
895 6.66E-01 4.98E-01 6.01E-01
896 6.25E-01 4.66E-01 5.63E-01
897 5.86E-01 4.37E-01 5.29E-01
898 5.55E-01 4.14E-01 5.00E-01
899 5.33E-01 3.99E-01 4.80E-01
900 5.25E-01 3.93E-01 4.72E-01
901 5.29E-01 3.96E-01 4.76E-01
902 5.40E-01 4.05E-01 4.87E-01
903 5.56E-01 4.17E-01 5.01E-01
904 5.67E-01 4.25E-01 5.10E-01
905 5.72E-01 4.27E-01 5.14E-01
906 5.66E-01 4.22E-01 5.09E-01
907 5.51E-01 4.12E-01 4.96E-01
908 5.834E-01 3.98E-01 4.80E-01
909 5.15E-01 3.84E-01 4.62E-01
910 4.99E-01 3.72E-01 4.47E-01
911 4.87E-01 3.63E-01 4.36E-01
912 4.79E-01 3.57E-01 4.29E-01
913 4.73E-01 3.52E-01 4.23E-01
914 4.69E-01 3.49E-01 4.20E-01
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915 4.67E-01 3.48E-01 4.19E-01
916 4.71E-01 3.52E-01 4.23E-01
917 4.82E-01 3.59E-01 4.34E-01
918 4.98E-01 3.71E-01 4.49E-01
919 5.17E-01 3.86E-01 4.66E-01
920 5.33E-01 3.98E-01 4.82E-01
921 5.46E-01 4.07E-01 4.95E-01
922 5.54E-01 4.12E-01 5.00E-01
923 5.51E-01 4.11E-01 4.99E-01
924 5.42E-01 4.03E-01 4.90E-01
925 5.21E-01 3.87E-01 4.71E-01
926 4.91E-01 3.64E-01 4.43E-01
927 4.52E-01 3.34E-01 4.11E-01
928 4.09E-01 2.98E-01 3.64E-01
929 3.51E-01 2.57E-01 3.15E-01
930 2.94E-01 2.14E-01 2.62E-01
931 2.38E-01 1.72E-01 2.11E-01
932 1.89E-01 1.36E-01 1.67E-01
933 1.50E-01 1.08E-01 1.32E-01
934 1.24E-01 8.93E-02 1.09E-01
935 1.11E-01 8.01E-02 9.73E-02
936 1.10E-01 8.01E-02 9.69E-02
937 1.20E-01 8.73E-02 1.05E-01
938 1.85E-01 9.86E-02 1.19E-01
939 1.47E-01 1.08E-01 1.30E-01
940 1.59E-01 1.16E-01 1.41E-01
941 1.67E-01 1.22E-01 1.48E-01
942 1.69E-01 1.23E-01 1.50E-01
943 1.66E-01 1.20E-01 1.47E-01
944 1.60E-01 1.16E-01 1.42E-01
945 1.56E-01 1.13E-01 1.38E-01
946 1.54E-01 1.12E-01 1.837E-01
947 1.56E-01 1.13E-01 1.38E-01
948 1.59E-01 1.16E-01 1.41E-01
949 1.63E-01 1.19E-01 1.45E-01
950 1.67E-01 1.22E-01 1.49E-01
951 1.71E-01 1.25E-01 1.52E-01
952 1.75E-01 1.28E-01 1.56E-01
953 1.79E-01 1.31E-01 1.59E-01
954 1.84E-01 1.85E-01 1.64E-01
955 1.91E-01 1.40E-01 1.70E-01
956 1.98E-01 1.45E-01 1.77E-01
957 2.06E-01 1.51E-01 1.84E-01
958 2.15E-01 1.57E-01 1.92E-01
959 2.24E-01 1.65E-01 2.01E-01
960 2.36E-01 1.73E-01 2.12E-01
961 2.49E-01 1.83E-01 2.22E-01
962 2.62E-01 1.93E-01 2.36E-01
963 2.77E-01 2.05E-01 2.49E-01
964 2.95E-01 2.19E-01 2.67E-01
965 3.18E-01 2.37E-01 2.88E-01
966 3.47E-01 2.58E-01 3.12E-01
967 3.77E-01 2.81E-01 3.42E-01
968 4.09E-01 3.05E-01 3.72E-01
969 4.39E-01 3.25E-01 3.98E-01
970 4.61E-01 3.42E-01 4.19E-01
971 4.73E-01 3.51E-01 4.32E-01
972 4.78E-01 3.53E-01 4.34E-01
973 4.72E-01 3.49E-01 4.31E-01
974 4.65E-01 3.43E-01 4.24E-01
975 4.59E-01 3.39E-01 4.18E-01
976 4.57E-01 3.38E-01 4.16E-01
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977 4.59E-01 3.40E-01 4.18E-01
978 4.68E-01 3.47E-01 4.27E-01
979 4.81E-01 3.57E-01 4.39E-01
980 4.97E-01 3.70E-01 4.54E-01
981 5.14E-01 3.82E-01 4.70E-01
982 5.31E-01 3.95E-01 4.86E-01
983 5.49E-01 4.08E-01 5.03E-01
984 5.67E-01 4.22E-01 5.19E-01
985 5.84E-01 4.34E-01 5.35E-01
986 5.97E-01 4.45E-01 5.48E-01
987 6.10E-01 4.55E-01 5.60E-01
988 6.20E-01 4.63E-01 5.70E-01
989 6.29E-01 4.69E-01 5.79E-01
990 6.36E-01 4.75E-01 5.87E-01
991 6.42E-01 4.80E-01 5.91E-01
992 6.47E-01 4.82E-01 5.95E-01
993 6.50E-01 4.85E-01 6.00E-01
994 6.55E-01 4.88E-01 6.03E-01
995 6.58E-01 4.90E-01 6.06E-01
996 6.59E-01 4.93E-01 6.07E-01
997 6.61E-01 4.93E-01 6.10E-01
998 6.62E-01 4.93E-01 6.10E-01
999 6.60E-01 4.92E-01 6.08E-01
1000 6.57E-01 4.90E-01 6.06E-01
1001 6.54E-01 4.88E-01 6.03E-01
1002 6.51E-01 4.86E-01 6.01E-01
1003 6.47E-01 4.82E-01 5.97E-01
1004 6.45E-01 4.81E-01 5.95E-01
1005 6.42E-01 4.80E-01 5.94E-01
1006 6.41E-01 4.78E-01 5.93E-01
1007 6.42E-01 4.79E-01 5.93E-01
1008 6.42E-01 4.80E-01 5.94E-01
1009 6.45E-01 4.82E-01 5.98E-01
1010 6.47E-01 4.84E-01 5.98E-01
1011 6.49E-01 4.85E-01 6.01E-01
1012 6.51E-01 4.86E-01 6.02E-01
1013 6.51E-01 4.87E-01 6.04E-01
1014 6.53E-01 4.87E-01 6.04E-01
1015 6.54E-01 4.89E-01 6.05E-01
1016 6.54E-01 4.90E-01 6.05E-01
1017 6.54E-01 4.89E-01 6.06E-01
1018 6.53E-01 4.89E-01 6.06E-01
1019 6.53E-01 4.88E-01 6.05E-01
1020 6.52E-01 4.89E-01 6.03E-01
1021 6.51E-01 4.87E-01 6.03E-01
1022 6.50E-01 4.88E-01 6.04E-01
1023 6.49E-01 4.87E-01 6.03E-01
1024 6.49E-01 4.87E-01 6.04E-01
1025 6.49E-01 4.87E-01 6.04E-01
1026 6.49E-01 4.88E-01 6.04E-01
1027 6.50E-01 4.89E-01 6.05E-01
1028 6.50E-01 4.90E-01 6.05E-01
1029 6.51E-01 4.90E-01 6.07E-01
1030 6.50E-01 4.89E-01 6.08E-01
1031 6.49E-01 4.90E-01 6.08E-01
1032 6.50E-01 4.90E-01 6.08E-01
1033 6.49E-01 4.90E-01 6.07E-01
1034 6.49E-01 4.89E-01 6.07E-01
1035 6.49E-01 4.90E-01 6.07E-01
1036 6.48E-01 4.89E-01 6.08E-01
1037 6.49E-01 4.90E-01 6.07E-01
1038 6.48E-01 4.91E-01 6.07E-01
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1039 6.49E-01 4.92E-01 6.08E-01
1040 6.50E-01 4.92E-01 6.10E-01
1041 6.50E-01 4.92E-01 6.10E-01
1042 6.51E-01 4.92E-01 6.10E-01
1043 6.49E-01 4.93E-01 6.09E-01
1044 6.49E-01 4.93E-01 6.11E-01
1045 6.48E-01 4.92E-01 6.11E-01
1046 6.48E-01 4.93E-01 6.11E-01
1047 6.47E-01 4.93E-01 6.11E-01
1048 6.48E-01 4.91E-01 6.10E-01
1049 6.48E-01 4.92E-01 6.12E-01
1050 6.49E-01 4.93E-01 6.13E-01
1051 6.50E-01 4.94E-01 6.14E-01
1052 6.49E-01 4.95E-01 6.13E-01
1053 6.49E-01 4.94E-01 6.13E-01
1054 6.47E-01 4.94E-01 6.14E-01
1055 6.47E-01 4.94E-01 6.12E-01
1056 6.46E-01 4.92E-01 6.12E-01
1057 6.45E-01 4.92E-01 6.11E-01
1058 6.43E-01 4.91E-01 6.09E-01
1059 6.42E-01 4.90E-01 6.11E-01
1060 6.41E-01 4.90E-01 6.10E-01
1061 6.41E-01 4.91E-01 6.11E-01
1062 6.41E-01 4.92E-01 6.11E-01
1063 6.42E-01 4.92E-01 6.12E-01
1064 6.41E-01 4.93E-01 6.10E-01
1065 6.38E-01 4.91E-01 6.09E-01
1066 6.34E-01 4.89E-01 6.06E-01
1067 6.30E-01 4.84E-01 6.01E-01
1068 6.23E-01 4.79E-01 5.95E-01
1069 6.18E-01 4.76E-01 5.91E-01
1070 6.15E-01 4.73E-01 5.87E-01
1071 6.10E-01 4.70E-01 5.84E-01
1072 6.09E-01 4.69E-01 5.81E-01
1073 6.09E-01 4.69E-01 5.80E-01
1074 6.08E-01 4.68E-01 5.79E-01
1075 6.07E-01 4.67E-01 5.79E-01
1076 6.06E-01 4.66E-01 5.78E-01
1077 6.04E-01 4.65E-01 5.77E-01
1078 6.01E-01 4.62E-01 5.74E-01
1079 5.98E-01 4.60E-01 5.72E-01
1080 5.94E-01 4.57E-01 5.68E-01
1081 5.89E-01 4.54E-01 5.64E-01
1082 5.84E-01 4.50E-01 5.60E-01
1083 5.80E-01 4.46E-01 5.54E-01
1084 5.74E-01 4.42E-01 5.49E-01
1085 5.69E-01 4.38E-01 5.44E-01
1086 5.64E-01 4.35E-01 5.39E-01
1087 5.61E-01 4.33E-01 5.37E-01
1088 5.58E-01 4.31E-01 5.33E-01
1089 5.55E-01 4.29E-01 5.32E-01
1090 5.53E-01 4.26E-01 5.29E-01
1091 5.49E-01 4.23E-01 5.26E-01
1092 5.43E-01 4.18E-01 5.19E-01
1093 5.34E-01 4.12E-01 5.12E-01
1094 5.24E-01 4.03E-01 5.02E-01
1095 5.12E-01 3.95E-01 4.90E-01
1096 5.01E-01 3.86E-01 4.79E-01
1097 4.89E-01 3.76E-01 4.67E-01
1098 4.77E-01 3.66E-01 4.55E-01
1099 4.64E-01 3.57E-01 4.42E-01
1100 4.54E-01 3.48E-01 4.32E-01
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