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Effects of Greenhouse Covering Material on Environment Factors
and Fruit Yield in Protected Cultivation of Sweet Pepper
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Abstract.

To analysis effect of environment factors on productivity of sweet pepper according to green-

house covering material (glass, plastic film), this was investigated. In glasshouse, outside light was posi-

tively correlated with yield as that 100MJ - m™ of outside light increased 300~500g - m™

2 also cumulative

temperature was same tendency. On possibility of model development for yield estimate cumulative temper-
ature was high than outside light. According to covering material, leaf photosynthesis, productivity per out-
side light and term in glasshouse was more high 13%, 46%, and 47% compared with plastic film house,
respectively. Result of analysis of effect of light, temperature, and CO, on yield, relative yield coefficient,
yield increment coefficient, and yield reduction coefficient in glasshouse were more high 25%, 73%, and
34% compared with plastic film house, respectively. Hence, sweet pepper’s growing in glasshouse compare
with plastic film house had more productivity, but that had more sensitivity to charge of environment factors.
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Fig. 1. Linear relationship between light integral (outside
light) and fruit production of sweet pepper at four glass-
houses.

Table 1. Co-efficiencies of linear regression between light
integral (MJ-m™) and fruit production (kg m™2) of sweet
pepper grown at four commercial glasshouses.

Farm  Co-efficiency (kg/MJ)  Constant R

AE 0.005 —2.998 0.978
DO 0.003 —1.689 0.981
AH 0.003 -2.134 0.979
YU 0.004 -3.224 0.981
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Fig. 2. Linear relationship between temperature integral and

fruit production of sweet pepper grown at four glass-
houses.

Table 2. Co-efficiencies of linear regression between tem-
perature integral (°Cd) and fruit production (kg + m™?) of
sweet pepper grown at four glasshouses.

Farms  Co-efficiency (kg/°Cd)  Constant R?
AE 0.002 -3.038 0.972
DO 0.003 —4.968 0.978
AH 0.002 -3.011 0.935
YU 0.003 —5.585 0.985
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Fig. 3. Effect of light intensity on photosynthesis rate of
sweet pepper plant grown at glasshouse () and plastic
film house (@).

Table 3. Characteristics of leaf photosynthesis of sweet
pepper plant grown at glasshouse and plastic film house.

Glasshouse SE Plastic house SE

Ey 0.0598 0.004 0.0625 0.006
 Lg— 17.20 0.37 17.58 0.58
R4 -1.00 0.30 —3.42 0.46
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Fig. 4. Linear relationship between radiation integral (A) or temperature integral (B) and fruit production of sweet pepper

grown at glasshouse and plastic film house.
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Fig. 5. Linear relationship between multi climatic factors [light and temperature (A), light, temperature and CO, (B)] and fruit
production of sweet pepper grown at glasshouse and plastic film house.
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Table 4. Co-efficiencies of rectangular hyperbolic equation
to multi-climatic factors on fruit production of sweet
pepper grown at glasshouse and plastic film house.

Covering materials D B C A

Plastic house (Z)  1.09*107° -7,645 0.0065 7,606
Glass house (Y)  1.36*10° -10,280 0.0113 11,315
Y/Z ratio 1.25 134 1.73 1.49

F(x)=A +B/(1 + D*X) + C*X

D, maximum relative yield; B, maximum yield reduction;
C, maximum yield increment; A, maximum yield; X, multi-
climatic factor.
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