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Abstract

During the growth of fruit vegetables such as pepper, cucumber and tomato, there are light defi-
ciency under the plant canopy. This study was conducted to clarify the effect of light diffusion film on
the stem growth, canopy, flowering and fruiting of green pepper in greenhouse. The transmittance of
total solar radiation into greenhouse nnder woven and double films were 90% and 75% of polyethyl-
ene film. And the transmittance of photosynthetically active radiation into greenhouse under woven
and double films were 96% and 81% of polyethylene film. However, the light diffusions under woven,
double and polyethylene films were 46%, 31% and 9%, respectively. The plant height under polyeth-
ylene film covered greenhouse was 96.9 cm, taller than those under woven and double films by 6.5,
13.9 cm. And the third node length under woven film covered greenhouse was 8.6 cm, shorter than
those under double and polyethylene films by 2.5, 5.7 cm. Also the first branch angle under woven
film covered greenhouse was 61.0°, larger than those under double and polyethylene films by 2.3,
10.3°. But there was no clear difference in the node numbers among the covering materials. The rate
of curved and sterile [ruit under woven film covered greenhouse was smaller than those under double
and polyethylene films by 4.6, 5.5% and 1.2, 3.6%. But the contents of vitamin C showed no differ-
ence among the covering materials and plant densities.

Key words: light diffusion, pepper, plant canopy, solar radiation

*Comesponding author

NoB

2 vee] 71Es AlAEe] FElgka, 8
n&v A} A} 48] skl A
o= A Bade] F2 WGt ofwgt o
fAe) B4 wEe] vde oy 7R BA 712
HeAo] ZkxH) el B2dE STk
g5l 2%, 3% HEL BEo|n $£HASY Y
7VA] RS 1e) o2}, 1 dx) vldsiee] 27
& FEDEo] HolA 1 tigyele] Afo] A=k ¥
sz} o] BAslA Aot 3] Fage) o] AR
27t AF R o]Ro|Ae TN AL F7) olF
o= AEA ofefl B2 ZgHe] AF g/ &
3l Atago] Soj7kA| Elo] AEAY] FHHE 4
FFe] 10% vtel] 2ok E3 sk oke] o

717} vldE BAE vlge] 2E 719l ThbEA A7)
EEL 535S ol AF JEe] Tolvt
AR dojA] JallE der7E . ol#g —rﬁﬂl
A2 NEsl] sk s dellM He) o8 EE
Zol7] $fsl BS AFAT T, S PBEle] A2
TEAAN | FEuFel 2he D AufellA Has]
=N

T3e] ALE AulelA e FsiAE
Choi F(1994)0] FA|& 78 <l }t A @elA 534
ke 7R Age] Mgk 2715 R]1e Aol F
°] 9% B3I, ARI=HE HAUT stHct =
Chun®} Kim(1997)& Fa15 A7) A 45° {218
g, A4 F ool A@feldRe] FEh R
o] ol A&o] FQTrar siCh £ AE- Al
AT A} S PIAF)7) g R 4

o;: fr ol

—181 -



B4 ABAEC)§3) BEHL A BHoe
Bi9ict,

Mz o ghd

1A AlM AR 3 A =M

Aol AL A BEE B (1-188)8
2 F27 18] 6m, Zo] 12m, 0] 3.4mo)rh.
AR AFEH) gle 359 A=z PE BEEA
0.15 mm)T X FeZ 28 Aleld] F7|FC] U=
Bz pEAEE s mm)yS AMSSIHT diERTEE
odut PE E2FA 0.1 mmyg ARt HE2
200057 48 3YHFE 7Y Alolel] At HEARA
o) AL NwEly] 98k 200008 42 180l A]
A W HEAA e T¥o 2IH B4 FF
13 cme] SHR|Z BHAIA FUALE T S 57
BIHAL, RS FAAIEAE o83l 217 B
EAA THE By ElE SEE BEo 2
%S 23T A1 W 300~1,100 nm Ae)e] 2
¥ Bk s 2000 62 140 Foig B
TA(LI-1800, LI-COR)E. &Rs¥ o, A4 &
e ARl BEAGFEARERS 22 ARYAA
(MS-801, ERKO)} -2 A KA (MF-020P, EKO)
2 =Rt

2. A =8 MuVHR, MSTAL 3 HASMEAL

A G2E-L TRFEHEAM 20009 28 1599
728 Evja EFelel mggt F oyt HI7kA] 25
~28CE FEEll B ) olEREHE oRIeE
18°C ool Tste] 49 2599 3+ 110cm,
Z7) 20, 30, 40 cm Ao = APAEE A5l
e 37 12 em ool A FEEIHAL, BUFHE HI
23 Al 0] st JAe AR At
ot F13 27 A5 L FXEHS=E 20008 52
259AAE 30 78 3G AT 69l
A7, G5, AT, EX7 58 AR 28, A4
3l 2 27} B A 2000 68 12YEAT
48yl 24, 25, 7373, 994, EkE, Ag 5
& ZARIG. FaF £ B 12em oPdE 7]
Fog Sgx, FAL o FHeHe] 700 o)
== Fae) 23 F 1599 Hgo] 5em FITe]HEA

27,

-olAY - EEY - AAA

Bl A Fo] vlE a]le Tt g
Helfics dA4 4 20¢9] metaphosphoric acid
25 mLE FA7MAA ek & HelS 6000 rpmellA
AAE2EN filter paper(Whatman No. 42 <33t
T2 volumetric flaskol] B TIPS WEsie $&
Ag Zol HF AFo| 100ml7}t H== 6% meta-
phosphoric acidE 7I8153th. #2492 Millipore mem-
brane filter(0.45 um Cjs Sep-Pak)S FHA|A UV
detector® ©]-8-&l 254 nm FA(flow rate: 1.5 mL -
min)ol4 HPLCE E43}5irt.

A o aE

1. AL ZEtd 5wy

Al =2 Ao Fi= B PEE9ET o
b PE W2 Ao w24 velT, 3Fe s AA
2 Anjpc} 21 H4RA7E HEE d= PE & Al

L

A 380nm ©]3te] ALjade] AFAEJOH, 8 mm
FA9 7188 7R3 I BF PE YE AlEA

€ Age] FgEgo] vt HeithFig. 1). Y¥F PE
e Al vIEle Az PEEE Alde] AR B
&3 BRGFEAE FaEe] 42 90%, 96%
24 B8 528 Helon, 25 PE EE A
= A R FRAREIREE Fabgo] A4
75%, 81%EAN W FEE Hych AHPEL J=
PE UE, 55 PELE 3 vt PEBE AAeA
A2y 46%, 31%, 9%S R, Faus THe] Polg
d2 Az PEEF AAo] 7P st s

4 % 50-802 Alolo] £EIHENARSY AThE

=3 o o
e = w

Solaz radiakor (W m® nmi”)

o
ra

—— Woven P.E film
-~ - -Blngla layor P.E.film

=]

Wave iength {nm)

Fig. 1. The spectrums of light transmitted through double
wall, woven and single layer polyethylene films at 15:00 on
June 14, 2000. :
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Table 1. Solar radiation, photosynthetically active radiation and light diffusion rate in greenhouse covered with woven, dou-
ble wall and single layer polyethylene films at 15:00 on June 14, 2000.

Covering material Solar radiation (W - m?)

active radiation (umol - m? - s™)

Photosynthetically Light diffusion rate (%)

Woven PE. {ilm
Double wall PE. film
Single layer BE. film

4354 £ 23.17(90)
362.8 £ 21.6 (75)
481.2 + 24.3 (100)

1.094.7 = 45.3 ( 96)
883.2 & 43.5( 81)
1,140.0 = 47.1 (100)

464 = 1.8 (511)
30.3 & 1.2 (344)
9.0 £ 1.0(100)

‘Meand SD

YPercentage of transmitted light under each flm based on that under single layer polyethylene film
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Table 2. The amount of pending water-drop attached to that film of inner surface and flowing water-drop animated on P.E

film surface to the waler bath.

Covering material

Pending water-drop arnount

Flowing water-drop amount

(mL + 100 ¢cm™®)
0.51 £ 0.07 ( 21)?
0.48 + 0.05 ( 20)
245 % 0.12(100)

(mL - 100cm? - min™)
2.680.15 (162)
2.710.13 (164)
1.650.09 (100)

Woven PE. film
Double wall PE. film
Single layer PE. film

‘Meanzt SD
YPercentage of transmitted light under each film based on that under single layer polyethylene film
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Table 3. Plant height, plant width, stem diameter and leaf area of green pepper ‘Nockkwang’ on 48 days after transplanting.

Coveri . Plant density Plant height Plant width Stem diameter Leaf area per
overing material )
(cm) (cm) (cmm) (mm) plant (cm™)
110> 20 86.3 64.2 10.5 3.569
Woven PE. film 110 > 30 835 59.3 114 3,436
110 X 40 79.2 55.6 11.0 3,894
Means 83.0 59.7 11.0 3,633
110 % 20 914 54.3 10.1 3,326
Double wall PE. film 110 > 30 92.1 58.7 104 3,451
110 < 40 87.6 55.3 10.7 3,571
Means 90.4 56.1 104 3,449
110 % 20 98.6 55.2 9.8 3,269
Single layer PE. film 110 < 30 96.7 52.9 10.1 3,230
110 X 40 95.3 50.7 10.5 3811
Means 96.9 52.9 10.1 3,437
Table 4. Branch characteristics of green pepper ‘Nockkwang’ on 69 days after transplanting.
Coveri . Plant density =~ Main stem length ~ Node number  The third branch ~ The first branch
overing material o
(cm) (cm) per plant length (cm) angle (%)
110 20 30.8 48.5 8.8 59.8
Woven PE. film 110 = 30 302 47.3 8.1 61.1
110 > 40 313 47.1 8.9 62.1
Means 30.8 47.6 8.6 61.0
110 =< 20 32.1 43.6 11.8 585
Double wall PE. film 110 % 30 334 40.3 10.3 56.4
110 X 40 319 429 11.3 61.2
Means 325 423 11.1 58.7
110 < 20 334 433 15.1 50.4
Single layer PE. film 110 > 30 328 44.7 13.7 49.7
110 > 40 31.9 46.1 14.2 52.1
Means 327 44.7 14.3 50.7
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Fig. 2. Green peppers under woven PE. film(left) and single layer PE. film(right) on 55 days after transplanting. The spray
pressure of pesticide was 1.5 kg - m™ and the amount of water attached to the plant after spraying was 56.2 mL.

Table 5. Fruit quality and yields of green pepper ‘Nockkwang’ at harvesting.

Covering Plant density ~ “Curved fruit  Sterile fruit Vitamin C Yield Marketable
material (cm) rate (%) rate (%) (mg - 100g) (kg - 10ah) rate (%)
110 X 20 3.1 1.8 48.7 2,431 95.3
Woven PE. film 110 >< 30 4.6 3.1 46.1 2,145 94.9
110 > 40 3.7 1.5 41.7 1,866 95.5
Means 3.8 2.1 455 2,147 95.2
110 % 20 9.5 33 48.7 2,101 92.1
Double wall PE. ilm 110 > 30 8.9 31 443 1,781 923
110 X 40 9.6 35 40.1 1,451 91.9
Means 9.3 33 44.4 1,778 92.1
110 > 20 8.3 6.1 45.1 2,033 88.4
Single layer PE. film 110 > 30 7.9 5.8 484 1,679 89.1
110 X 40 9.1 53 493 1,311 89.7
Means 8.4 5.7 47.6 1,674 89.1

2 Curved fruit was selected above 70° and harvest periods was from June 7, 2000 to August 6, 2000.
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