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Fig. 1. Change of light direction and shade distance on shading duration and solar radiation (detected from
8:50am. to 4:30pm.) at 45 and 95 angles vertical shading. (field experiment at Taichung, DAIS).
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Fig. 2. Change of light direction and shade distance on fresh weight per fruit, plant height, shoot fresh
weight and root fresh weight of Min-Shin sweet pepper at 45 and 95 angles vertical shading. (field
experiment at Taichung, DAIS).
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Table 1. Analyses of variance (F values) for the effects of light direction and shade distance on plant

height, shoot fresh weight, root fresh weight and fresh weight per fruit of Min-shin sweet pepper
at 45 angle vertical shading (field experiment at Taichung, DAIS).

Source df Plant height Shoo‘F ROOt. Fresh wel'ght

fresh weight fresh weight per fruit

Treatments 5

Light direction (LD) 1 2.29™ 8.66* 0.83™ 11.87%%*

Shade distance (SD) 2 73.17%* 264.83** 337.29%** 82.54%*

Liner 1 141.58%* 494.39** 646.57** 159.69%*

Quadratic 1 4.75* 35.26%* 28.01%* 5.39*

LD*SD 2 12.60%* 2.70™ 3.35™ 2.75™

*5 ¥ P<(.05 > 0.01 , respectively ; ns, not signification (P >0.05)
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Table 2. Analyses of variance (F values) for the effects of light direction and shade distance on plant
height, shoot fresh weight, root fresh weight and fresh weight per fruit of Min-shin sweet pepper
at 95 angle vertical shading (field experiment at Taichung, DAIS).

. Shoot Root Fresh weight

Source df Plant height fresh weight fresh weight per ﬁuitg
Treatments 5
Light direction (LD) 1 56.17%* 60.87** 42.84** 1.46™
Shade distance (SD) 2 114.75%%* 85.28** 46.93** 12.89%%*
Liner 1 229.48** 170.52%** 03.75%%* 24.84%*
Quadratic 1 0.03™ 0.03™ 0.11™ 0.95™
LD*SD 2 2.01™ 30.47%%* 20.14** 0.51™
*5 ¥ P<(.05 » 0.01 , respectively ; ns, not signification (P >0.05)
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Table 3. Analyses of variance (F values) for the effects of light direction and shading distance on PPFD,

Pn, gs, gm, E, Ci and WUE of Min-shin sweet pepper at 45 angle vertical shading (field
experiment at Taichung, DAIS).

Source df  PPFD' Pn gs gm E Ci WUE
Treatments 5 0.15™ 3.01™
Light direction (LD) 1 471"  15.35%* 68.16%* 2.15"™ 1.49™
Shade distance (SD) 2 40.18%*%  49.94** 107.96%** 6.60* 19.47%*
Liner 1 71.38%*  90.94%* 215.03** 8.35%*  32.22%*
Quadratic 1 8.98%* 8.94% 0.88™ 485™ 6.72%
LD*SD 2 0.11™ 0.18 ™ 10.36** 1.06 ™ 0.01™

" PPFD (photon flux density), Pn (net photosynthesis rate), gs (stomatal conductance), gm (mesophyll conductance),
E (evaporation rate), Ci (intercellular CO, concentration), WUE(water use efficiency).
* 5 ¥ P<(.05 > 0.01 , respectively ; ns, not signification (P >0.05).
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Table 4. Analyses of variance (F values) for the effects of light direction and shading distance on PPFD,

Pn, gs, gm, E, Ci and WUE of Min-shin sweet pepper at 95 angle vertical shading (field
experiment at Taichung, DAIS).

Source df PPFD' Pn gs gm E Ci WUE
Treatments 5 2.50™
Light direction (LD) 1 1.64™  11.86%* 9.28%*  7.45%  1.35™ 2.80™
Shade distance (SD) 2 58.76%*% 34.18%** 78.82%%  6.23%  38.83%*  835kx
Liner 1 114.47%%  67.22%* 154.31%%  12.08%* 77.49%%  16.23%*
Quadratic 1 3.05™  1.14™ 3.28™  0.39™  0.18™ 0.47"
LD*SD 2 037" 3.09™ 4.93%  384™ 185 0.18™

' Sames as Table 3.

* 5 ¥ P<(.05 0 0.01 respectively ; ns, not signification (P >0.05)
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Table 5. Influence of shade distance on PPFD, Pn, Ci, gs, gm, E and WUE of Min-shin sweet pepper at
45 and 95 angles vertical shading (field experiment at Taichung, DAIS).

Shade  PPFD' Pn Ci gs gm E WUE
distance

1 mol m?2s! 1« mol CO» mZs! ul L' molm?s' molm?s' mmol H>,O m?2s! 1« mol COz/mmol HO

45 angle
Im 199.36 4.00 308.90 0.74 0.017 5.65 0.713
4m 743.89 10.07 27235  0.79 0.045 6.28 1.629
7m 873.92 11.87 266.57  0.81 0.068 6.69 1.736
LSD(0.05) 178.05 1.84 28.15 041 0.007 1.05 0.402
95 angle
Im 233.06 4.72 309.74  0.59 0.015 5.75 0.857
4m 683.33 8.98 272.84  0.65 0.032 6.11 1.386
7m 935.16 15.70 241.56  0.93 0.061 6.80 2.359
LSD(0.05) 146.34 2.99 17.27  0.35 0.008 0.68 0.831

Shading experiments detected from 8:50 to 10:20am. of West and from 2:30 to 3:50pm. of East.

!'Sames as Table 3.
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Effects Vertical Shading on Growth and
Photosynthesis of Fall Sweet Pepper’

Shu-Ming Chang, Chien-Chung Chiu, Chin-Shuh Lin and Sheen Shiun *

ABSTRACT

This study was designed to evaluate the effect of 4m height of 45 and 95 angles
vertical shading on the growth and photosynthesis of fall sweet pepper. The result was
indicated that vertical shading increased shading duration, and decreased solar radiation,
and subsequently decreased photosynthetic photon flux density. Vertical shading also
decreased mesophyll conductance and water use efficiency of sweet pepper, therefore,
carboxylation efficiency was lower, the net photosynthesis rate decreased and
subsequently reduced plant height, shoot fresh weight, root fresh weight and fresh weight

per fruit of sweet pepper.

Key words: sweet pepper, photosynthetic photon flux density, photosynthesis
rate.
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