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Abstract 
Studies have shown that people benefit from viewing environment or plants. It has been reported that plant colors have both physiological and 
psychological benefits to people. This study investigated the effects of plantscapes with red, yellow, green, purple or white flowers, respectively, 
on human physiological and psychological responses. The physiological reactions of 30 college students (15 males and 15 females) were measured 
using electrocardiogram (ECG), blood pressure [BP, including systolic blood pressure (SBP) and diastolic blood pressure (DBP)], heart rate (HR), 
galvanic skin response (GSR), and fingertip pulse (FP), while participants’ psychological responses were tested by the State-Trait Anxiety Inventory 
(STAI) and the Profile of Mood States (POMS). Respondents exposed to all color plantscape treatments exhibited physiological improvements as 
indicated by decreased SBP, DBP, HR and FP and increased GSR. Moreover, participants viewed green and purple plantscapes had more positive 
psychological responses evidenced by lower ratings of irritability, fatigue and anxiety, higher scores of vigor compared with the other groups. In 
conclusion, findings of this research suggested that different colors of plantscape evoked human different physiological and psychological responses. 
As compared to red, yellow and white plantscapes, green and purple plantscapes were more effective in relaxing the body, reducing anxiety and 
improving mood. It is suggested that landscape designers and horticulturists pay more attention to the choice of plant/plantscape colors. Green and 
purple plants can be used to create relaxing environment for patients and medical workers and to improve energy, efficiency and self-confidence of 
employees in the office. In residential areas, public parks and university campuses, red and yellow plantscapes can be incorporated in children’s 
activity areas, while green, purple and white plantscapes are appropriate in quiet recreational areas. 
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Introduction 
Since the 1970s, studies have suggested that people received 
both physiological and psychological benefits from plants or 
natural scenery 1-4. It is generally believed that looking at plants 
or natural scenery had positive influences on people’s mental 
fatigue recovery 5-7. Furthermore, it has been well documented 
that people’s recovery from stress could be accelerated if being 
exposed to plants or natural scenery 8-10. 

Studies on the environment in hospitals showed that patients 
in a ward with views of plants or natural scenery tended to have a 
shorter span of time after receiving an operation, fewer intakes of 
postoperative analgesics, more positive physiological responses, 
and more positive feelings about their rooms than those in a ward 
without views of plants or natural scenery 11-14. The presence of 
interior plants had positive effects in enhancing pain tolerance 
and reducing pain intensity 15, 16. 

People have begun to use plants to decorate the office 
environment since the 1960s 17. Plants in the office have been 
proved conducive to office workers’ productivity and 
attentiveness improvement 18, 19, stress recovery and anxiety 
relief20-22, as well as job satisfaction17, 23, 24. 

Researchers have provided evidence that interior plants or 
natural scenery also brought other benefits. Views of natural 

scenery from windows in the residential place had a positive effect 
on residents’ perception of their living environment and personal 
well-being 6. Passive encounters with natural scenery improved 
the level of satisfaction with classroom environment and promoted 
positive feelings among university students 25. The probability 
for prisoners who lived in cells with a window view of natural 
scenery to see a doctor, suffer a headache or indigestion was 
lower than those who lived in cells with a window view of walls 26. 

Most of those former studies have explored the visual effects 
of natural landscape or indoor plants on individuals. However, 
only a few studies have specifically investigated the influence of 
plant/landscape colors on people. The earliest report is that 
chrysanthemum with yellow flowers could promote the appetite 
and phonation of mental patients who lived in the intensive care 
unit 3. In a survey of flower sales, Behe et al. 27 found that flower 
color was the primary factor that affected consumers’ shopping 
decision. Kaufman and Lohr 28 found that green-colored canopy 
trees, which evoked positive emotions, were much more favorable 
than trees of the other colors. Studies have also begun to examine 
the effects of plant colors on human physiological 
(electromyography, electroencephalography, blood pressure, heart 
rate and galvanic skin response) and psychological (the State- 
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Trait Anxiety Inventory and the Profile of Mood States) reactions29, 
32. It is suggested that red, orange, and champagne plants evoked 
feelings of stress, tension and pleasure 29, while pink, white and 
green plants brought feelings of calm, comfort and peace 29, 30, 32. 

Previous studies have shown that using landscape or plant 
pictures as visual stimuli is an effective way to explore people’s 
responses in the presence of live landscapes or plants 33, 34. Using 
pictures of landscapes or plants as visual stimuli has been widely 
used in investigations and has achieved positive results 5, 9, 20, 35. 
In a study to determine individuals’ stress reduction during 
exposure to natural and urban environment, Ulrich et al. 9 reported 
that subjects who watched natural scenery films recovered faster 
from stress when compared to those who were shown films with 
urban settings, evidenced by lowered blood pressure, muscle 
tension, and skin conductance. In addition, it has been found that 
simply viewing live plants or pictures of plants helped people get 
relieved from mental fatigue 8. 

There has been increasing interest in the visual impact of plant 
color in the field of horticultural therapy. The purpose of the present 
study was to examine the impact of plantscape pictures with red, 
yellow, green, purple or white flowers on human physiological 
and psychological responses while comparing the effects of 
different plantscape colors on males versus those on females. 

Materials and Methods 
Study site: The experiment took place out in an empty room at 
Beijing Forestry University. The room was 7 m long by 4 m wide 
by 3 m high with 3 windows in the north side. The desk, computer 
and chair were placed next to the west wall. In order to reduce the 
interference from the instruments, the physiological recording 
device was placed behind the participants. The room was well-lit 
and ventilated, and was kept quiet to ensure that the participants 
were free from outside disturbance. The room was maintained 
constantly at 25°C and 40% relative humidity during experiments. 

Participants: The participants included 15 females (50%) and 15 
males (50%) who were volunteer college students with normal 
color vision (able to identify color correctly) from Beijing Forestry 
University, Beijing, China. The health conditions of the 
participants were evaluated by questionnaire before the color 
plantscape test, which included “Eight hours before the test, did 
you have any drugs?”, “Eight hours before the test, did you have 
alcohol?”, “Eight hours before the test, did you have coffee or 
similar refreshment?”, and “the illness history of the participants”. 
People who had abnormal color vision or health problems were 
not included in this experiment. 

Visual stimuli: The participants individually sat on a chair located 
0.5 m from the computer screen. Pictures of different colors of 
plantscapes appearing on the computer screen 
were used as visual stimuli to stimulate 
participants’ psycho-physiological responses. 
Blank white canvases served as the control 
group image. For the treatment group images, 
five different monochromatic images of plant 
landscapes were shown including red, yellow, 
green, purple and white (Fig. 1). 

Psycho-physiological measurements: The 

physiological indices, including electrocardiogram (ECG; including 
minimum and maximum R-R intervals), galvanic skin response 
(GSR) and fingertip pulse (FP) were recorded by Powerlab Data 
Acquisition System (16SP, AD Instruments, Australia) and Chart 
Software. Sphygmomanometer (Omron, HEM-7011, Japan) was 
used to measure participants’ blood pressure (including systolic 
blood pressure (SBP) and diastolic blood pressure (DBP)) and 
heart rate (HR) during the test. 

The psychological reactions of the participants measured 
included their mood states and anxiety levels. The mood states of 
respondents were evaluated by Profile of Mood States (POMS), 
which was modified by Morfeld et al. in 2007 36. The questionnaire 
was composed of 23 items including four dimensions: irritability, 
numbness, vigor and fatigue. The higher score of each dimension 
represented higher degree of the specified emotion 36. The level of 
respondents’ anxiety was measured by State-Trait Anxiety 
Inventory (STAI), which was designed by Spielberger et al.37 and 
modified by Li and Qian 38. The STAI consisted of 20 questions 
asking the participants to rate their feelings on 4 scales (e.g. I feel 
calm; I feel nervous; I have self-confidence; etc). Respondents’ 
state-anxiety scores were determined by summing their ratings of 
the 20 questions. Higher scores indicated higher anxiety levels 39. 

Experimental procedures: In order to prevent the participants 
from being nervous, an experiment introduction including the 
testing procedure and the function of the instruments was 
demonstrated to them at the beginning of the test (Fig. 2). The 30 
participants were measured individually from June 10 to 21, 2009. 

Figure 2. The time sequence of the testing procedure. The 30 participants were measured 
individually from June 10 to 21, 2009. Each plantscape color and the control picture were 
presented in random order during the experiment. Within every two consecutive days, the 
thirty participants were brought in the test room for the test in order. The entire procedure 
was conducted in silence. 

 

Figure 1. Red (A), yellow (B), green (C), white (D) and purple (E) 
plantscape pictures and the control (F) picture that participants viewed 
in the experiment. 
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First, the participants were instructed to complete the pre-test 
questionnaire, which included the health condition questionnaire 
and the psychological questionnaire (POMS and STAI). Then the 
participants sat on a chair and their blood pressure and heart rate 
were measured. After the instruments were connected on their 
body, the participants were shown a blank white picture for 2 min 
with the instrument recording their physiological conditions (ECG, 
GSR, and FP). Then they were shown one color plantscape picture 
for 2 min. When the slide show ended, the instrument stopped 
recording participant’s physiological conditions. Next, their blood 
pressure and heart rate were measured again. At the end, the 
participants completed the post-test psychological questionnaires 
(POMS and STAI). Each plantscape color and the control picture 
were presented in random order during the experiment. Within 
every two consecutive days, the thirty participants were brought 
in the test room for the test in order. The entire procedure was 
conducted in silence. A blank white picture played for pre- and 
post-2 min was the control group in this experiment. 

Statistical analysis: Data were analyzed by SPSS 16.0 (IBM® 
SPSS® Statistics, Armonk, New York). Paired samples t-test was 
used to compare the psycho-physiological means between blank 
white picture stimuli and color plantscape picture stimuli in each 
test group. Two-factor factorial analysis was used to analyze the 
effects of different plantscape colors and different genders on the 
mean changes of participants’ psycho-physiological responses. 
LSD was used to separate means when the effect(s) were significant. 

Results and Discussion 
Blood pressure: Systolic blood pressure of the participants 
decreased significantly after receiving visual stimuli in the control 
group and all the color plantscape groups (P<0.001) (Table 1). 
Therefore, the plantscape color was not the only factor that 
resulted in the decrease of SBP. Diastolic blood pressure of 
participants significantly decreased only in the red group (P = 
0.018), the yellow group (P = 0.008) and the green group (P = 
0.004). Different colors and genders did not have significant effect 
on the systolic blood pressure (SBP) or diastolic blood pressure 

(DBP) in response to treatments of color plantscape pictures (Table 
2). 

Autonomic nervous system includes sympathetic nervous 
system (SNS) and parasympathetic nervous system (PNS). In 
general, SNS is related to exciting activities, such as increased 
heart rate, blood pressure and galvanic skin response, which 
indicates the body became calm; however, decreased heart rate 
and blood pressure are associated with PNS 40. There is a strong 
and concerted connection between the sympathetic nervous 
system and blood pressure 20. It has been confirmed that the effects 
of an increase in sympathetic activation could produce concurrent 
increase in blood pressure 20. It was found that workplaces with 
window views of nature or indoor plants had better effects on 
workers’ BP than those with window views of cityscape 20 or with 
no window view 17. In addition, Park and Mattson confirmed that 
surgical patients in hospital rooms with plants and flowers during 
the recovery period presented lower SBP 11. The respondents’ 
change on blood pressure indicated that red, yellow and green 
plantscapes led to the increase in the parasympathetic nervous 
activity and the decrease in the physiological arousal degree. 
Participants became more relaxed and more calm after seeing red, 
yellow and green plantscapes pictures than receiving white, purple 
or control stimuli. 

Heart rate (HR): There were no significant differences in 
HR in comparisons of respondents before and after 
receiving visual stimulation in any of the color treatments 
(Table 3). Heart rate is an objective index of psycho- 
physiological reactions. Heart rate increases when one feels 
anxious and fearful in a stressful environment 41. The 
decrease of HR suggests that the parasympathetic nervous 
activity is vitalized and the physiological arousal degree 
decreases 42. The treatment of viewing different colors of 
plantscape pictures did not have enough of an impact on 
triggering any significant changes in heart rate. Different 
colors and genders did not have significant effect on the 
mean changes of HR between pre- and post-stimulation 
on HR (Table 2). 

Galvanic skin response (GSR): The GSR of participants 
increased significantly (P<0.001) after being exposed to all 
color plantscape pictures (Table 4). The mean changes of 
GSR between pre- and post-stimulation were not influenced 
by different colors and genders (Table 2). GSR is connected 

Colors of 

plantscape 

pictures 

Pre-stimulation 

Systolic Blood Pressure 

(mmHg) 

Post-stimulation 

Systolic Blood Pressure 

(mmHg) 

P 

Control 115.6+9.8 108.9+8.7 <0.001 

Red 118.6+16.5 110.8+13.9 <0.001 

Yellow 119.4+12.7 112.1+10.6 <0.001 

Green 118.7+14.3 109.0+11.1 <0.001 

White 116.2+12.0 107.4+9.9 <0.001 

Purple 121.6+12.9 113.4+12.9 <0.001 

 Pre-stimulation 

Diastolic Blood Pressure 

(mmHg) 

Post-stimulation 

Diastolic Blood Pressure 

(mmHg) 

 

Control 70.7+4.3 70.0+5.8 0.177 

Red 72.9+10.5 69.8+6.9 0.018 

Yellow 71.5+5.9 67.1+7.4 0.008 

Green 72.1+7.6 69.4+6.1 0.004 

White 68.3+7.5 66.7+4.3 0.126 

Purple 74.0+7.3 71.2+8.1 0.549 

Table 1. Participants’ pre- and post-stimulation systolic blood pressure 
(+SD) (mmHg) and diastolic blood pressure (+SD) (mmHg) 
when viewing different colors of plantscape pictures (n=30). 

 

Source of variation Color Gender Color × Gender 

SBP 0.755 0.114 0.627 

DBP 0.351 0.996 0.900 

HR 0.836 0.870 0.288 

GSR 0.938 0.264 0.790 

FP 0.001 0.004 0.364 

Min R-R interval 0.780 0.861 0.912 

Physiological 

indices 

Max R-R interval 0.340 0.213 0.018 

STAI 0.000 0.075 0.668 

I 0.006 0.873 0.294 

N 0.019 0.304 0.081 

V 0.002 0.118 0.275 

Psychological 

indices 

F 0.002 0.258 0.406 

Table 2. The P value of two-factor factorial analysis: effects of 
color and gender on participants’ psycho-physiological 
differences between pre- and post-stimulation (n = 30). 
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with mental sweating and physical arousal degree 43, 44. Mental 
sweating, which is often observed in the palm, is human sweating 
caused by mental or physical stress 45, 46. It is generally recognized 
that human’s fingers and the sweat glands on palms are particularly 
sensitive to the sympathetic nerve. The anxiety or fear would lead 
to the mental sweating and the decrease of GSR, which represents 
the decrease of sympathetic nervous activity and physiological 
arousal. The results of this study demonstrated the increase in 
sympathetic nervous activity and physiological arousal in 
response to plantscape pictures. However, the changes of GSR 
caused by viewing color plantscape pictures were not significant 
with the control. 

Fingertip pulse (FP): There was no interaction between color 
and gender on the changes between pre- and post-stimulation on 
FP. Both color (P = 0.001) and gender (P = 0.004) had significant 
main effects on FP, and FP decreased significantly in all treatments 

(Table 5). The changes between pre- and post-stimulation on FP 
were greatest after participants viewed red and purple plantscape 
pictures, followed by yellow plantscape pictures, while the 
changes caused by green and white plantscape pictures were not 
significantly different from the control stimuli. The changes 
between pre- and post-stimulation on FP were greater in male 
participants when compared to female participants. Gender 
difference was only detected in FP, of all the physiological and 
psychological measurements taken during the experiment.   It was 
found that the decline of FP represented the relaxation of the 
blood vessel, the increase of the blood flow of fingertip peripheral, 
and the calm of emotion 42. Results from this current study 
indicated that red, purple and yellow plantscapes might have a 
better relaxation effect, and men might feel more relaxed than women 
after viewing plantscape. 

Electrocardiogram – minimum R-R interval and maximum R- 
R interval: All participants’ change values of minimum R-R interval 
in green, white and purple groups were greater than that in other 
groups (Fig. 3). Different colors and genders did not have a 
significant effect on the mean changes of minimum R-R interval 
(Table 2). When R-R interval coefficient of variation became greater 
(heart rate decreases), the body is relaxed 42. The above results 
suggested that compared to red and yellow plantscape pictures, 
participants’ heart rate decreased faster and the body felt more 
relaxed when they viewed green, white and purple plantscapes. 
The changes of minimum R-R interval in the control group were 
opposite, which indicated that the white blank picture made 
participants’ heart rate and physiological arousal increase. 

There was an interaction between color and gender on the 
changes between pre- and post-stimulation of maximum R-R 
interval (Table 2), however, neither main effect (color or gender) 
was significant. The control caused decreased maximum R-R 
interval while all color plantscapes led to increase of participants’ 
maximum R-R interval (Fig. 4). Changes in green and purple 
treatments were greater than those in the other treatments. These 
findings indicated that green and purple plantscapes resulted in 
more positive effects in reducing physiological arousal degree 
and heart rate than the other colors, which agreed with the results 
of minimum R-R interval. 

Profile of mood states (POMS):  No gender differences 
were found on the changes between pre- and post- 
stimulation on the irritability scores, numbness scores, 
vigor scores and fatigue scores of all treatments, and 
the effects of color plantscape pictures were 
significantly different (Table 2). For the irritability 
scores, only purple plantscape picture had significant 
decrease between pre- and post-stimulation values (P 
= 0.027), and the difference was significantly higher 
when compared to all the other treatments including 
the control (Table 6). For the vigor scores, only the 
control had significant decrease between pre- and post- 
stimulation values (P = 0.010), and the decrease was 
significantly lower than all the color plantscape 
treatments (Table 7). There was no significant difference 
on changes between pre- and post-stimulation values 
among the color plantscape treatments. For the fatigue 
scores, the control (P = 0.021), the green treatment (P = 

Colors of 

plantscape 

pictures 

Pre-stimulation 

Heart Rate 

(times.min-1) 

Post-stimulation 

Heart Rate 

(times.min-1) 

P 

Control 75.3+11.9 74.0+11.4 0.361 

Red 69.7+10.7 68.6+9.8 0.402 

Yellow 73.8+15.2 71.9+13.2 0.115 

Green 74.4+12.2 74.4+12.9 1.000 

White 72.7+13.3 72.9+11.1 0.849 

Purple 73.2+11.3 71.6+11.7 0.185 

Table 3. Participants’ pre- and post-stimulation heart 
rate (+SD) when viewing different colors of 
plantscape pictures (n = 30). 

Colors of 

plantscape 

pictures 

Pre-stimulation 

Galvanic Skin 

Response (µs) 

Post-stimulation 

Galvanic Skin 

Response (µs) 

P 

Control 0.99+1.07 2.01+1.67 <0.001 

Red 1.53+1.64 2.38+2.68 <0.001 

Yellow 1.59+1.18 2.61+2.15 <0.001 

Green 1.51+1.41 2.47+2.11 <0.001 

White   1.20+0.78 2.13+1.62 <0.001 

Purple   1.18+1.19 2.31+2.31 <0.001 

Table 4. Participants’ pre- and post-stimulation galvanic 
skin response (+SD) when viewing different 
colors of plantscape pictures (n = 30). 

Color Colors of 

plantscape 

pictures 
Pre-stimulation 

Fingertip Pulse 

(mV) 

Post-stimulation 

Fingertip Pulse 

(mV) 

P The difference 

 between pre- and 

 post-stimulation 

Control 1.70+0.45 0.44+0.13 <0.001 -1.26 a1 

Red 2.23+0.47 0.56±0.19 <0.001 -1.65 c 

 Yellow 2.08+0.53 0.54±0.15 <0.001 -1.54 bc 

Green 1.79+0.47 0.49±0.19 <0.001 -1.26 a 

White 1.87+0.43 0.48+0.19 <0.001 -1.33 ab 

Purple 2.09+0.49 0.53+0.20 <0.001 -1.57 c 

Gender  

Pre-stimulation 

Fingertip Pulse 

(mV) 

Post-stimulation 

Fingertip Pulse 

(mV) 

P The difference 

 between pre- and 

post-stimulation 

Male 2.02+0.51 0.49+0.16 <0.001 -1.53 a   

Female 1.88+0.49 0.54+0.25 <0.001 -1.34 b 

Table 5. Participants’ pre- and post-stimulation fingertip pulse (+SD) and 
the difference between pre- and post-stimulation fingertip pulse 
when viewing different colors of plantscape pictures (n = 30). 

1 Means within the column followed by the same letter were not significantly different according to LSD test at the 0.05 
level of confidence. 
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0.025) and the purple treatment (P = 0.041) had significant changes 
between pre- and post-stimulation values. The control and the 
white treatments increased participants’ fatigue scores, while the 
red, yellow, green and purple treatments decreased their fatigue 
values (Table 8). Decreased fatigue scores in yellow, green and 
purple treatments indicated that participants were more relaxed 
and less tired. Previous studies have found that red and yellow 
play a role in evoking physiological responses, stimulating the 
nerve system, and making people more alert 47. Our results 
suggested that compared to red, yellow and white plantscapes, 
green and purple plantscapes had more positive influence on 
reducing anger and fatigue. 

State-trait anxiety inventory (STAI): Different plantscape colors 
had significant effect on the mean changes on STAI scores while 
no difference was found between genders (Table 2). In the control, 
the STAI scores of participants increased (P = 0.031), indicating 
that looking at the white blank stimuli enhanced anxiety level, and 
the STAI scores of all participants decreased after viewing different 
color plantscape pictures (Table 9). Green and purple caused the 
greatest decrease in STAI scores, followed by yellow and white, 
while red was not significantly different from the control. Lower 
STAI scores indicated lower anxiety levels 38. Viewing yellow, green, 
white and purple plantscapes could reduce anxiety, compared to 
red plantscape or blank white view. 

Conclusions 
The experiment investigated human physiological and 
psychological responses after viewing different color plantscape 
pictures, as compared to a blank white picture as the control. 
Participants in all color plantscape treatments exhibited decreased 
DBP and/or FP, indicating that participants become relaxed and 
calm after viewing these color plantscapes. This study also 

suggested that plantscape color has positive effects 
on human psychological responses. Plantscape 
colors played an effective role in reducing anxiety 
and improving mood. Green and purple plantscapes 
had more positive psychological responses 
evidenced by lower ratings of irritability, fatigue, and 
anxiety, higher values of vigor, and more positive 
feelings and self-confidence compared with the other 
groups. 

Studies have shown that people benefit from 
viewing plants or pictures of plants 11, 12, 14, 17, 24. It has 
been reported that colors of plants have both 
physiological and psychological benefits to people 
30-32. In general, findings from this study supported 
the previous studies and confirmed that different 
colors of plantscapes could evoke different 
reactions. Green and purple plantscapes were more 
effective than  red, yellow and white plantscapes in 
promoting relaxation, reducing anxiety and improving 
mood. Although significant gender differences were 
found in FP of the yellow and the purple groups, 
there were no obvious gender differences in any of 
the other physiological reactions and psychological 
reactions measured during the study, suggesting 
that male and female participants responded similarly 
to the color plantscapes. 

Figure 3. Mean change values (the difference between pre- and post- 
stimulation) of college students’ minimum R-R interval when viewing 
different colors of plantscape pictures (n = 15). 
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Colors of  

plantscape  

pictures 

Pre-stimulation 

Irritability Score 

(point) 

Post-stimulation 

Irritability Score 

(point) 

P The difference 

between pre- and 

post-stimulation 

Control 8.0+1.4 8.5+1.5 0.063 0.4a1 

Red 8.9+3.0 9.0+3.6 0.823 0.1a 

Yellow 8.0+1.4 7.9+1.4 0.423 -0.1a 

Green 8.2+1.3 8.2+1.3 0.117 -0.3a 

White 7.9+1.3 7.6+1.0 0.199 -0.3a 

Purple 9.3+3.9 7.7+1.1 0.027 -1.5b 

Table 6. Participants’ pre- and post-stimulation irritability scores (+SD) and 
the difference between pre- and post-stimulation irritability scores 
when viewing different colors of plantscape pictures (n = 30). 

1 Means within the column followed by the same letter were not significantly different according to LSD test at the 0.05 level 
of confidence. 

Colors of 

plantscape 

pictures 

Pre-stimulation 

Vigor Score 

(point) 

Post-stimulation 

Vigor Score 

(point) 

P The difference 

between pre- and 

post-stimulation 

Control 15.7+4.8 14.6+5.5    0.010 -1.1c1 

Red 19.4+5.5 19.1+6.3 0.664 -0.4ab 

Yellow   18.7+5.2 19.5+5.7 0.068 0.7ab 

Green   17.5+5.5 18.2+5.2 0.229 1.6a 

White 17.9+5.1 18.5+5.7 0.215 0.6ab 

Purple 19.8+5.4 20.7+4.5 0.122 1.7a 

Table 7. Participants’ pre- and post-stimulation vigor scores (+SD) and 
the difference between pre- and post-stimulation vigor scores 
when viewing different colors of plantscape pictures (n = 30). 

1 Means within the column followed by the same letter were not significantly different according to LSD test at the 0.05 
level of confidence. 
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Figure 4. Mean change values (the difference between pre- and post- 
stimulation) of college students’ maximum R-R interval when viewing 
different colors of plantscape pictures (n = 15). 
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Colors of 

plantscape  

pictures 

Pre-stimulation  

Fatigue Score 

(point) 

Post-stimulation  

Fatigue Score 

(point) 

P The difference 

between pre- 

and post-stimulation 

Control 8.6+2. 6 9.3+3.4   0.021 0.7a1 

Red 9.9+3.9 9.6+4.0 0.380 0.1a 

Yellow 8.2+2.3 7.6+2.2 0.055 -0.9b 

Green 9.1+2.8 7.9+2.1 0.025 -1.4b 

White 7.5+2.1 7.6+2.3 0.762 0.3a 

Purple 9.2+3.2 8.5+2.6 0.041 -0.9b 

Table 8. Participants’ pre- and post-stimulation fatigue scores (+SD) and the 
difference between pre- and post-stimulation fatigue scores when 
viewing different colors of plantscape pictures (n = 30). 

1 Means within the column followed by the same letter were not significantly different according to LSD test at the 0.05 level 
of confidence. 

Colors of 

plantscape 

pictures 

Pre-stimulation 

STAI Score 

(point) 

Post-stimulation 

STAI Score 

(point) 

P The difference 

between pre- 

and post-stimulation 

Control 36.4+6.5 38.1+7.2  0.031 1.7a1 

Red 37.1+9.8 36.2+11.1 0.324 -0.9ab 

 Yellow 35.0+6.8 32.2+7.1 0.001 -2.8bc 

Green 36.3+7.3 32.6+6.8 0.001 -3.9c 

White 36.1+8.7 34.1+7.2 0.084 -1.7bc 

Purple 36.2+8.9 32.7+6.6 0.009 -3.9c 

Table 9. Participants’ pre- and post-stimulation STAI scores (+SD) and the 
difference between pre- and post-stimulation STAI scores when 
viewing different colors of plantscape pictures (n = 30). 

1 Means within the column followed by the same letter were not significantly different according to LSD test at the 0.05 
level of confidence. 

Based on the above results, visual impact of plantscape colors 
evoked different psycho-physiological reactions. We would 
suggest that landscape designers and horticulturists pay more 
attention to the choice of plant/plantscape colors. For example, 
green and purple plants can be used in the wards and healing 
gardens to create relaxing environment for patients and medical 
workers. Green and purple plants are also recommended in the 
office to improve energy, efficiency and self-confidence of 
employees. In residential areas, public parks, and university 
campuses, plantscape colors should be applied according to 
different demands. Red and yellow plantscapes can be 
incorporated in children’s activity areas. Green, purple and white 
plantscapes are appropriate in quiet recreational areas. 
Horticultural therapists can use different plant/plantscape colors 
to help patients release stress and improve mental status. 
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