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Abstract

The purpose of this project was to determine the optimum color of
light and rotational speed to manipulate a germinating Brassica rapa
plant’s growth. The effect of light on a plants growth is well
documented, as well as the effect of gravity/rotational forces on
plants development. However, combining the two variables, during
the initial germinating stages of Brassica rapa is not. It was
hypothesized that blue and white light would have the greatest
phototropic effect, while increasing the rotational speed would
increase the angle of deviation from vertical plant growth, along a
vector perpendicular to the axis of rotation. A custom rotational
apparatus was built to spin 2 towers each with 15 film canisters, each
of which contained 2 Brassica rapa seeds. Each film canister had one
pair of LEDs of the possible combinations of the following color LEDs:
Red, White, Blue, None, Green, for a total of 15 possible
permutations. After 3 days, each plant was photographed, and the
angle of growth and the arc length of the plant were measured using
Graphite®, a CAD program. The results suggested that rotational
speed had no statistically significant effect on either angle of growth
or arc length. The results also suggested that blue light had the
greatest phototropic effect. A conclusion could not be made about
the effect of color of light on the arc length, due to a large statistical
variance. The results from this experiment could be applied in
industrial greenhouse environments, where the ability to manipulate
a plant’s growth could be beneficial, either due to more efficient
usage of space, or simply aesthetically.
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Fig. 1: Rotational apparatus.

L. Rotational Speed vs. Angle of 3. Same Color Pair vs. Angle of
Growth 2. Rotational Speed vs. Arc Length of - - ANg
Plant (in) Growth
There is no significance of RPM v. the angle of plant growth per When both LEDs are the same color, all the combinations
color pair. The angles f{f the D'an'.fﬁ fie‘-fiaﬁ}'m 1ff'0m vertical (0') There is no significance of RPM on the length of the plant per oroduce plants that have mean angles of growth within 12° of
between the data sets is not statistically significant. color pair. 90", meaning they grow perpendicular to axis of rotation.
T RPM
LR &0
. 8o Color 2
ng . ' 01 04 + :g
i o —— S a |l
g : , - - "y . ® vy I "y
u!: i ' 05 ! (] ' . Ex ¢ :f -l # /-'-\ LA
v =" N 2 ¢ Since the 0 .! v " =\
- 2 " . . h - ¥ d = a0 il ‘
& W— | “\{1 o e circles 3 23 | ! ! | /\]t
b | | —— - c 0 : i . - y
+ —— - N ;é Lo ] L, overlap, %_IE_ J + 4 L & /f
< ‘| | Ne . : therem § | | L3 + |\ Sinceth
a 3 | = £ o5 1 ; ’ L ol _‘- |miE e
- ] . L E | ‘ - r circles
g 50 EIEJ 05 T' —‘—'—-—-L..;‘ l,—”ii @ statistical EEE | - overlap, there
i —— g l- ;:_Fﬂ_ 4 5|gn|ﬁcance g Al is no statistical
¥ o T
: . . TR e | | £ e
8 18 ach Pair ] i I
o Rotation Speed (RPM| St w3 t { ) different - ¢ air.
| 005 % _1 | pair.
;; T RPMs T Blue Gireen Nerg R L Wnte Each Pal
I' _:_ ‘ Color Pair ‘.ftlfanlal
' B ' 18 Each Pai
Rotation Speed (RPM) Sludent's 1
0.06
4. All Data: Color Pair vs. Angle of
Growth (all RPM:s)
This graph shows that the color of light is 5 \.g | , 6. Same Color Pair vs. Arc Length of Plant
Significant in determining angle of growth. . A.DIUE COIOT Palr Vs, . :
We are excluding results regarding Color and Length
g g g
_ . Angle of GI’OWtthE due to the variance in data
T Loler 2 =
75 Y § ee Colot 2
Jot 4 i " The negative angle of the plants indicate that the plants always bend wl ¥ n ;' '
= B
ol ¥ a ¥ o towards the blue light when paired with other colors. . " H o
E 47 {‘ ¥ L v g _ i y m R
-E of (3 " H . Blue is the most effective color at manipulating plant angle. ol = b -
= l | '. I % ] |k : 5
E hE ] il ) -E ]
g c. '
E--s-f s 1 “i 1 - * = $§ v ' O ?
- i O IR ER L= 1
s * The circle of the ° 14 ¢ ¢ ; i T O3
507 1L
Gai I:l rnt:ht thd e t| £ . o Pt ' E‘ 1 o
' e shm_v!ng statush-:al *'ﬂ-LJ 0. °
,,,,, ?q.mnuﬂ.a—,m------------------ S I " T o TWOTRR 66 B8 WA NN AR
Daln 1 Pai d 1h{:ala Edm lllllllll ‘ g o “ ] Colar Pair
u g T Mizzing Rows BB
E , - al ' Excluded Aoms 361
o 30— L ? 1 Analysis of Means for Variances
C ;
o | L ]
i 40 i T ‘ »
? 04 9 b ' : 1 UL
[a C R & 2
, ! l o -2 ™ T | [MSE= 02102
eeeee Nane ' Rad ' Whiig : B : | ‘ E-
LED Color Pairing (X:Blue) "
T BE ".!.'- T

In this project, we investigated the phototropic and rotational effects on
germinating Brassica rapa, through the use of a novel apparatus. The
conclusions that we drew from our experiment were: 1) rotational speed
has no statistically significant effect on the angle of growth or arc length.
Increasing the rpm did not significantly increase the plant’s angle of growth,
or reduce arc length (Figures 4 and 5). 2) Blue light had the greatest
phototropic effect on the plants angle of growth; In 96% of the trials
involving a blue LED, the plants grew towards blue (Figures 7 and 8). We
could not draw a conclusion about the phototropic relationship between
light color and arc length, due to the bimodal distribution and large
statistical variance in the data.
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