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PLANT SCIENCE FORECAST
World population is expected to exceed 9 billion inhabitants by the year 2050 and thus, techniques and methodologies to guarantee and increase the productivity of our crops are needed.

Even more in the current context of climate change, leading to drought and salinity situations that make the adaptation of our crops to these stresses an imperative need (1). Traditional plant

characterization techniques are expensive, destructive and time-consuming, being problematic for the monitoring of crops..

SPEED BREEDING OF RICE
Rice is a model plant in cereal biology thanks to having

the smallest and earliest sequenced genomes when

compared to any cereal species. The whole set of

biotechnological or traditional techniques that shorten

the process of obtaining new varieties are grouped

under the name of Speed Breeding. These techniques

include growth chambers, embryo rescue, genotypic

and phenotypic selection among others (3). 

 

WHAT ARE
REMOTE SENSING
TECHNIQUES?
Remote Sensing techniques applied in plant science

are based on the acquisition of information without

making physical contact with the object. Those

methodologies are presented as a good option when it

comes to monitor a crop in the field as they are non-

destructive methods capable of generating huge

amounts of data in a very short time (2). RGB and

multispectral cameras or temperature sensors are

examples of Remote Sensing techniques that are easily

attached to a drone in order to take measures over the

field.

RESULTS AND DISCUSSION

Green Area (GA) index Biomass indicator was different between

LED and GROLUX versus G+S and G, suggesting that the factor

leading to this growth dichotomy is the constant vs non-constant

temperature, but not the long photoperiod. In both long grain and

short grain varieties the GROLUX and LED treatments succeeded at

reaching similar GA to the glasshouse plants during the first days,

indicating that this treatments could be used for the early stages of

this two varieties if needed. In the case of medium grain plants, the

G+S treatment has a remarkable lower GA than the G treatment,

indicating that the medium grain variety might have some degree

of photoperiod sensitivity. However, the efficiency obtaining

relevant scientific data using little more than a mobile phone is

relevant, emphasizing the usefulness of Remote sensing not only in

agriculture, but also in controlled conditions.
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GREEN AREA
Green Area is an index based on the count of green

pixels from an RGB image. It is calculated using the

software Fiji ImageJ with CIMMYT Maize Scanner plugin.

Another software used for Green Area in this study has

been Canopeo, a mobile phone application. being of

great help due to the speed of obtaining and analyzing

images, almost simultaneously.

INFRARED IMAGES
As an objective tool for flowering time determination,

thermal Images have been used since the temperature

of the panicle is expected to be higher than the

temperature of other parts of the plants. Therefore, the

hidden panicles within the sheath are easily detected

and can be compared between plants and treatments.

Moreover, it can be used as a water status indicator

because of the increase of temperature due to stomata

closure in order to save water from transpiration.
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Image 3. Green Area (%) growth curves of the four tratments sorted by type of grain (genotype). Treatments: GROLUX, GLASSHOUSE (G),
GLASSHOUSE+SUPPORT LIGHT (G+S) and LED.

Image 5 . Screenshots from the app Canopeo before and after analysing the
Green Area of a rice plant. In this case,  5,47% of the pixels are green.

Image 2. On top, spectroradiometry measures of the High-Pressure Sodium light in the
glasshouse at night (left) and measures of natural light in the same glasshouse at midday
(right). On bot, LED treatment measured at 29cm from the light source (left) and GROLUX

fluorescents spectrum at 29cm of distance too (right). 

Image 1. An unexpected discovery came from the appearance of a saprophyte
fungus during the first weeks only in the LED treatment.  Since this was the only
treatment without ultraviolet light (UV), its absence may be the reason leading to
the fungus expansion. Previous authors had already announced the roll of UV as a

fungal growth antagonist (4).

Image 4. Close Infrared image of a panicle (on left) and Infrared
image of a group of eight rice plants at flowering (on right). PanicleS
temperatures are very close to the temperatures of leaves, cooler

than expected, probably due to their small size. Though, the average
plant temperature seems to be showing a proper hydric state (5).

OBJECTIVES
Optimization of light and temperature conditions

that could shorten the rice lifecycle of the selected

varieties. The experiment consists on a growth rate

comparison between three temperate japonica rice

varieties (short, long and medium grain) and four

light treatments (LED, GROLUX fluorescents,

GLASSHOUSE+SUPPORT sodium light, and natural

light in the GLASSHOUSE). Since the studied

varieties are considered photoperiod-independent, a

long 22/2h photoperiod has been implemented in all

the light treatments but the GLASSHOUSE one. This

increment in hours of radiation is expected to lead

to an increment in biomass and therefore an

advance in flowering. Moreover, LED and GROLUX

treatments have a constant temperature of 28℃,

unlike the other two treatments, with fluctuant

temperatures.

 

AND CASE OF STUDY


