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Greenhouse Environment and Growth of Green Pepper
(Capsicum annuum L.) in Greenhouse Covered with CEM BIO Film
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Abstract

Spectroradiometric light transmittance from 300 to 1,100 nm in the greenhouse covered with the
CEM BIO polyethylene filmm was greater than that in the greenhouse covered with polyethylene film
(control). As a whole, solar radiation transmittance into greenhouse was a half level, due to shades
caused by double layer covering, frame and equipment. Net radiation energy emitted throughout sur-
face of the greenhouse covered with CEM BIO polyethylene film was 5,424.5 W -m?, which was lower
by 2.9% as compared to that of the greenhouse covered with polyethylene film. Photosynthetically
aclive radiation from 400 to 700 nm of the greenhouse covered with CEM BIO polyethylene film was
3,861.2 W - m, which was higher by 3.8% as compared to that of the greenhouse covered with poly-
ethylene film. Accumulated minimum air temperature from Oct. 7, 1997 to Oct. 16, 1997 of the green-
house covered with CEM BIO polyethylene film was 100.3°C, which was higher by 2.5°C as compared
to that of the greenhouse covered with polyethylene film. As results, height, stem diameter, leaf count,
leaf area, fresh weight and dry weight of green pepper plants and canopy production structure mea-
sured at 30 days after transplanting were enhanced. Mean fruit weight in the greenhouse covered with
CEM BIO polyethylene film was 11.28 g and 1.25 g greater as compared to that in the greenhouse cov-
ered with polyethylene film, due to increased fruoit diameter and flesh thickness. Percent marketable
fruits produced in the greenhouse covered with CEM BIO polyethylene film were 96.1%, and was
greater by 2.7% than that of the greenhouse covered with polyethylene filin, due to decreased infec-
tion, sterility, severe curve and twisted fruits. The green pepper yield of the greenhouse covered with
CEM BIO polyethylene film from Nov. 19, 1997 to Feb. 3, 1998 was greater by 974 kg per hectare than
that of the greenhouse covered with polyethylene film, but the total fruit yield had no difference.
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Fig. 1. Spectroratiomerical transmiltance investigated with spectroradiometer at 15:00, Mar. 13, 1998 in greenhouse covered
with double CEM BIO PE. £~ « .7 [ .L. film.

Table 1. Net radiation, photosynthetically active radiation and accumulated minimum air temperature in greenhouse

Cover Netradiation (W 1) g tvmy e (o)
CEM BIO PE film (A) 5424.5 3861.2 100.5
PE film (B) 5584.1 3718.8 97.0
A/B (%) 97.1 103.8 103.6

*Measured from 300 to 30,000 nm with a pet radiation sensor from 06:00 to 18:00 on Apr. 7, 1998.
?Measured from 400 to 700 nm with a PPF sensor from 06:00 to 18:00 on Apr. 7, 1998.
*Measured with a thermocouples from Sep. 7, to Sep. 16, 1997.
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Table 2. Growth characteristics of green peppers measured at 30 days after transplanting

C Plant height Stem diameter No of Leaf area Fresh Dry wi.
over 2
(cm) (mm) leaves (cm”) wt. (g) €3]
CEM BIO PE. film 413a 6.51a 69a 660 a 4293 a 552a
PE. film 382b 5.59b 50a 394 b 239601 3.21b

* Means within a column followed by the same letter are not significantly different by Duncan's multiple range test at 5% level.
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Table 3. Flowering and fruiting characteristics of green pepper measured on Qct. 10, 1997

Cover Flowering (%) Flower drop (%) Fruit drop (%) Fruit set (%)
CEM BIO PE. film 93a 11.7a 23a 53a
PE. film 84b 7.0b 35b 38b

* Means within a column followed by the same letter are not significantly different by Duncan's multiple range test at 5% level.

Table 4. Number and weight of green pepper per plant by nod measured 73 days after transplanting

CEM BIO PE. film PE. film
Nods No.of No.of Leafdry Stemdry Leafarea | No.of No.of Leafdry Stemdry Lealarea
branches leal wt. (g) wt. () (em?) branches  leaf wt. (g) wt. (g) (em®)
1 1 11 1.25 4.64 175.34 1 10 0.98 355 136.24
2 2 6 0.43 1.22 79.84 2 2 0.25 0.88 46.47
3 4 6 0.43 1.38 90.41 5 4 0.51 149 131.59
4 7 9 0.77 1.84 157.11 8 8 0.68 1.50 145.30
5 8 16 0.82 1.31 185.50 16 36 1.29 1.79 308.70
6 18 34 1.74 2.71 420.85 18 37 1.39 1.60 515.78
7 21 82 3.84 271 865.02 33 88 2.88 2.86 762.57
8 34 57 2.37 335 633.57 39 230 5.62 4.09 1137.62
9 39 127 4.50 3.04 1,156.28 20 86 2.08 1.43 657.33
10 27 101 3.05 2.30 800.37 10 56 0.41 0.81 451.25
11 22 128 3.02 1.63 885.55 8 19 0.50 0.22 164.59
12 3 15 0.45 0.17 116.61 - - - - -
“Total 186* 592° 22.67* 26.30° 5,566.45%| 160 576°  16.59° 20.22°  4,457.44°

* Means within a row followed by the same letter are not significantly different by Duncan's multiple range test at 5% level.
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Table 5. Fruit characteristics and yield of green pepper

Fruit Fruit Fruit Marketable Yield (kg/10a)
Coverings length diameter weight fruits Nov. 19 Feb.  Feb.4 Apr. Total
(em) (mm) (g) (%) 31998 19 1998
CEM BIO PE. film 11.8a 16.68 a 11.28a 96.1a 14123 a 49423 a 6354.6 a
PE. film 120a 15.71b 10.03 b 934 b 13149b 4903.8 a 62572 a

* Means within a column followed by the same letter are not significantly different by Duncan's multiple range test at 5% level.
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