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7- High pressure Sodium
8- Coco Peat
9- Perlite
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1- Far Red

2- Environmental Signal

3- Shade Avoidance

4- Competition

5- Plant phytochrome

6- Photosynthetically active radiation
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Figure 2- Measurement of left and right biomass for
summitry determination

A, B, C AND D represent 0, 1, 2 and 3 adjacent plant
M: main plant, R: right side of plant biomass, L, left side
of plant biomass
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Figure 1- Measurement of the rule and altitude in lower
part of red bean canopy to estimate the slope
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Table 1- Effect of different levels of Adjacent on different grow indices on red bean

e A0 Al A2 A3
Tre;t;nent gPeed (g Ggr ) U ylazmen G T U G,lpomed AR B
Without adjacent  Adjacent with 1 plant  Adjacent with 2 plants  Adjacent with 3 plants
29 oy ‘\;z)‘»F;s 295 o 0.65(a) 0.62(ab) 0.60(ab) 0.50(b)
Fr
(s5) S 039y
35(a 23.9(b 23.1(b 22(b
Leaf Dry matter(g) @ ®) ®) ®)
s 2L
” ‘“I-i”lj"” 0.7985(a) 0.60425(h) 0.5455(ab) 0.51325(ab)
(@rerie) iyl o> 0.6385(a) 0.52975(ab) 0.49725(ab) 0.372(b)
canopy Area (M?)
(Foil) S o> Jolo 4.55(b) 4.925(ab) 5.09(a) 5.375(a)
Petiol length(cm)
Jsl Sr gy ezl 0.63(h) 0.70(b) 0.85(b) 1.35(a)
Leaf tan
(pale) S5 £l 28(a) 19.75(h) 21.125(b) 24(ab)
Height(cm)
(pS) Bl Si5 o35 27.8(a) 22.2(b) 23.4(b) 27.8(3)
Shoot dry matter (g)
(p5) JS S s 62/8(a) 46/1(b) 46/6(b) 49.8(b)
Plant dry matter (g)
(ps5) o 23 s 18.2(a) 14.8(ab) 11.4(b) 10.7(b)
Left LDM(Q)
(p5) cl, S5 0 16.9(a) 9.3(b) 11.8(ab) 11.3(ab)
Right LDM (g)
(202) ol 08 0.96(a) 0.76(b) 0.98(a) 0.96(a)
Plant Symmetry (%)
(asils) 2 Sz 0.4195(a) 0.41225(a) 0.2705(ab) 0.22225(b)
Left LAI (cm)
(ocsBbs) sy S s 0.379(a) 0.192(b) 0.275(ab) 0.291(ab)
Right LAI (cm)
(323) oS ()85 0.95(a) 0.63(b) 0.99(a) 0.86(a)

Plant Symmetry (%)

1- Leaf Aria Index

il go HId iz BMB] 2939 pas 0aBI LS a3y jb 5D wliie By >
Same letters in each row indicate no significant difference

LDM: Leaf Dry Matter
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Figure 2- Effect of number of adjacent plants on 1. Light quality 2.Leaf dry matter 3.LAI 4. Volume of canopy
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Introduction: The light received by plants is composed of different types of wavelengths (sanged from
ultraviolet to infrared). The region among 400 nm to 700 nm is what plants use to drive photosynthesis, typically
referred as Photosynthetically Active Radiation (PAR). Plants are so proper light filters. Leaf chlorophylls and
carotenoids absorb and use most of the R light available for photosynthesis, but reflect or transmit most of the
FR light, those parts of light which transmitted through vegetation, depleted in red and strongly enriched in far-
red even before direct shading takes place. The natural R:FR ratio varies from 1 to 1.2 in sunlight above a
canopy, gradually decreasing to lower to 0.2 under a dense canopy. Red to Far Red ratio (R:FR) is considered as
an indicator of the light quality. Plants are able to detect changing in light quality via their phytochromes.
Understanding the decrease of light quality create a series of reactions in the plant such as stem elongation,
reduction in stem diameter, and reduction in shoot and root biomass and so forth that are known as shade
avoidance syndrome (SAS). In this research, a pot experiment established to evaluate the effects of neighboring
on shade avoidance mechanism in red bean (Phaseolus vulgaris).

Material and Methods: Pot experiment was conducted based completely randomized designs with four
replications at the Research Greenhouse of Ferdowsi University of Mashhad, 2016 and 2017. The treatments
included the red bean (Phaseolus vulgaris) growth without neighboring and 1, 2 and 3 red bean plants as
neighbors. In each pots (23 cm diameter and 21.5 cm height), 3 to 4 red bean seeds (Straight, Derakhshan) were
planted and finally one plant was selected and kept for 45 days. The distance between each treatment was one
meter for keeping plants away from mutual shading. In each treatment, 25 cm distant was considered between
pots. After 45 days, R:FR ratio was measured beneath the canopy using a quantum sensor (SKR 200 model)
subsequently, the main plant were harvested and some traits were measured. Shoot height, petiole length, and
area of canopy, first leaf and plant symmetry. Then plants separated into leaves and stems. After measuring the
total leaf area using LI-3000 area meter, plant parts were oven-dried at 80°C and weighed. The analysis of
variance (ANOVA) for completely randomized design was performed for all responses using PROC GLM in
SAS 9.3. Treatment means were compared using either the LSD test or single degree of freedom contrasts.

Results and Discussion: Result of this experiment showed that by increasing the number of neighboring
plants to 3 plants, the light quality (R to FR ratio) decreased down to 0.5 in 3 plants neighbored treatment.
Accordingly, changing the light quality influenced the traits reactions. By increasing the adjacent plants number,
shoot and plant height were increased. The highest plant (28 ¢cm) and shortest (4.55 cm) petiole length was
recorded in the non-neighbor treatment. To measure the leaf biomass, plants were separated into the left (that
part of plant with growth opposite the neighbor) and right (toward neighbor plant growth). Result showed that in
the trait with 1 plant in neighborhood, symmetry of plant was impaired (0.23 percent). In the trait with 3
neighbors, the first leaf angle was 1/35 that indicates plants attempt to reach towards high light quality. In this
experiment, plant symmetry and plant angle was proposed as a shade avoidance syndrome. One main result in
this experiment was reduce in area of canopy and reduction in lateral growth and production of branches in plant.
In some crops such as legumes, lateral expansion to making pods is the main part of yield. Reaching out for light
and increase in plant height would suppress the lateral growth which impact the productivity of plant. Moreover,
diminish in leaf aria index reduce the leaf dry matter, as the main photosynthetic organs decreased. Finally,
result of this experiment and those study on shade avoidance effect on crop destiny, should be considered in
yield gap estimation. In these sort of experiments, total icons involve in yield diminish is considered except
shade avoidance. Role of light quality also should be noted in future studies.
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