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One TOne Tea Gene Pea Gene Points toints to Beo Betttter Flaer Flavvor andor and
HarHardier Plantsdier Plants
A new study links tea taste and cold tolerance, showing how plant science can change
the work of growers, breeders, and lab technicians.

Young tea plants sit on a greenhouse bench beside lab tubes for plant testing.

RResearchers have identified a gene in tea plants
that helps control both flavor and cold toler-

ance, according to Phys.org’s report on a study
published in New Phytologist. The gene is called
CsBBX19. A gene is a section of DNA that carries
instructions a living thing uses to build and regulate
itself. In this case, the gene responds to light and
helps regulate chemicals in tea leaves that affect
taste. It also turns on a biological pathway, mean-
ing a chain of chemical steps inside the plant, that
helps the plant handle cold stress.

That matters because tea quality is not just about
what happens after leaves are picked. It starts in
the plant. Tea leaves contain catechins, com-
pounds that can add bitterness and astringency,
and theanine, an amino acid linked with a
smoother, savory quality. The study says CsBBX19
regulates the ratio between catechins and thea-
nine. A ratio is the relationship between two
amounts. Changing that balance can change the
finished drink’s flavor profile, even before workers
get to processing steps such as withering, rolling,
oxidation, drying, or sorting.

The same gene also appears to help the plant tol-
erate cold. Cold tolerance is the ability of a plant
to keep functioning when temperatures drop

enough to stress its cells. For growers, cold is not
an abstract problem. A plant that is damaged by
low temperatures may produce fewer usable
leaves or leaves with lower quality. The Phys.org
article says the finding could help expand the pos-
sibility of growing better-tasting tea in a wider vari-
ety of locations. The study does not say a new
commercial variety is ready now. It identifies a tar-
get that plant breeders may be able to use.

Plant breeding is the work of developing improved
plant varieties by selecting parent plants with use-
ful traits and testing their offspring. In older breed-
ing programs, workers often judged plants mostly
by visible traits: survival, leaf size, yield, plant
shape, or taste after processing. Modern breeding
can add molecular information. A molecular target
is a specific gene, protein, or chemical pathway
that scientists can track while they are trying to im-
prove a crop. If CsBBX19 proves useful in breeding,
it could help workers look for tea plants that com-
bine two valuable traits: desirable flavor chemistry
and stronger resistance to cold.

Several jobs touch this kind of work. A plant scien-
tist or plant breeder designs the crosses and de-
cides which traits matter. A greenhouse technician
grows the trial plants, controls light and tempera-
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ture, waters and fertilizes on schedule, watches for
pests, and records plant performance. A lab tech-
nician may prepare leaf samples, extract DNA or
plant chemicals, run tests, label samples, maintain
equipment, and enter results without mixing up
plant lines. A field technician may plant test plots,
collect leaves at the right growth stage, and docu-
ment how plants perform outdoors. None of those
tasks works if the chain of custody for samples is
sloppy.

The word “light-responsive” is important for the
work itself. If a gene responds to light, then growing
conditions can affect how strongly it acts. A re-
search team or breeding program would need
careful controls, meaning planned conditions that
make comparisons fair. Plants grown under differ-
ent light exposure, temperature, or stress condi-
tions may not show the same chemistry. For techni-
cians, that makes accurate records part of the sci-
ence, not paperwork after the real job. A misla-
beled tray, an unrecorded cold event, or a
swapped sample can make good data useless.

The finding also shows why agriculture is becoming
more technical without stopping being hands-on.
Tea is still a crop grown in soil, harvested from liv-
ing plants, and processed with equipment. But de-
cisions about future varieties may depend on DNA,
chemical analysis, and controlled experiments. A
person hired into this work may need to under-

stand plant care and also be comfortable with lab
safety, measurement, spreadsheets, sample labels,
and standard operating procedures. A standard
operating procedure is a written method that tells
workers exactly how to do a task so results can be
repeated.

There are trade-offs. Breeding for cold tolerance
might help growers in cooler places, but a plant al-
so has to meet flavor, yield, disease resistance, and
processing needs. A tea plant that survives cold
but makes a poor cup will not solve the grower’s
problem. A plant with excellent flavor that cannot
survive local weather has the opposite problem.
The value of CsBBX19 is that it may connect two
important traits instead of treating them separate-
ly.

For CTE pathways, the main lesson is not that
everyone needs a Ph.D. to work in plant science.
Research like this depends on teams. Some people
design the study, some grow the plants, some run
the instruments, some maintain the facility, and
some process the crop. The hiring edge is often re-
liability with living material and data at the same
time. In agriculture technology, a worker may be
trusted with thousands of plants, expensive equip-
ment, and results that guide the next season’s deci-
sions. A small gene can matter, but so can the per-
son who labels the leaf sample correctly.

Written from reporting by Phys.org.
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THI NK  I T  T H RTHI NK  I T  T H RO UGHOUGH

1.1. If a brIf a breeding preeding progrogram can impram can improovve either flae either flavvor or cold tor or cold tolerolerance fastance fasterer, but no, but not bot both at once,th at once,
which gwhich goal should it prioritizoal should it prioritize and whe and why?y?

A strA strong answer:ong answer: A strong answer should weigh market value, grower risk, climate conditions, and the possibility that
a variety must succeed both in the field and in the cup.

2.2. HoHow does adding gw does adding gene-leene-levvel infel information changormation change the skills ee the skills expectxpected oed of agriculf agriculturtural workal workerers whos who
still do hands-on plant carstill do hands-on plant caree??

A strA strong answer:ong answer: A strong answer should connect traditional crop skills with lab accuracy, data recording, sample
handling, and controlled growing conditions.

3.3. What infWhat information would a grormation would a groower or prwer or processor still need beocessor still need befforore trusting this discoe trusting this discovvery enough tery enough too
ininvvest in a new test in a new tea vea varieariety?ty?

A strA strong answer:ong answer: A strong answer should identify missing practical evidence such as field performance, processing
quality, consistency, cost, and how the plant performs outside a research setting.
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One TOne Tea Gene Pea Gene Points toints to Beo Betttter Flaer Flavvor and Haror and Hardier Plantsdier Plants

BREEDING CATECHINS FLAVOR GENE MOLECULAR

OXIDATION RATIO THEANINE TOLERANCE WITHERING

T N G W I D H L O N C L E R O W L O

I G I T E I K E X N N R A T I O H A

S E T H T W R G I E B R C H E R E O

E L N I H S E C D N L I A E E N I T

S M O L E C U L A R W A N A T I P S

E S E O F H L O T T G T C N O B I X

A L T E O L R I I U E E R I L E J T

I I N R T T A E O E S C N N E H T C

B Q E A S E G V N W I T H E R I N G

R N I N T A W M O O N C N I A T E E

N G N E E N I F B R E E D I N G L A

E O E R E I G A E V N O E E C S H A

O H E D O D L I I M A O A E E C T N

E R R S I E N M G R D I S H I Y E T

L N L A T A U I O D U L E L E A O N

E I N F A A Y E A T F X A T E L N O

I E E V E E N T N R D T S U A O O O

E A E S E E A F T E S G I G D Q R O
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One TOne Tea Gene Pea Gene Points toints to Beo Betttter Flaer Flavvor and Haror and Hardier Plantsdier Plants

ACROSS

44 Comparison expressing the relationship
between two quantities

77 Chemical change caused by reaction
with oxygen during processing

88 DNA segment carrying instructions for
building or regulating an organism

99 Combined taste and aroma of a food or
drink

1010 Developing improved plant varieties by
selecting parents with useful traits

DOWN

11 Tea-leaf plant compounds that can add
bitterness and a drying mouthfeel

22 Early tea-processing stage that removes
moisture from harvested leaves

33 Capacity to keep functioning in harsh
environmental conditions

55 Tea amino acid linked to a smooth,
savory taste

66 Relating to tiny chemical structures such
as DNA and proteins
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One TOne Tea Gene Pea Gene Points toints to Beo Betttter Flaer Flavvor and Haror and Hardier Plantsdier Plants
— answer key

BREEDING CATECHINS FLAVOR GENE MOLECULAR

OXIDATION RATIO THEANINE TOLERANCE WITHERING

T N G W I D H L O N C L E R O W L O

I G I T E I K E X N N R A T I O H A

S E T H T W R G I E B R C H E R E O

E L N I H S E C D N L I A E E N I T

S M O L E C U L A R W A N A T I P S

E S E O F H L O T T G T C N O B I X

A L T E O L R I I U E E R I L E J T

I I N R T T A E O E S C N N E H T C

B Q E A S E G V N W I T H E R I N G

R N I N T A W M O O N C N I A T E E

N G N E E N I F B R E E D I N G L A

E O E R E I G A E V N O E E C S H A

O H E D O D L I I M A O A E E C T N

E R R S I E N M G R D I S H I Y E T

L N L A T A U I O D U L E L E A O N

E I N F A A Y E A T F X A T E L N O

I E E V E E N T N R D T S U A O O O

E A E S E E A F T E S G I G D Q R O
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One TOne Tea Gene Pea Gene Points toints to Beo Betttter Flaer Flavvor and Haror and Hardier Plantsdier Plants
— answer key

ACROSS

44 Comparison expressing the relationship
between two quantities

77 Chemical change caused by reaction
with oxygen during processing

88 DNA segment carrying instructions for
building or regulating an organism

99 Combined taste and aroma of a food or
drink

1010 Developing improved plant varieties by
selecting parents with useful traits

DOWN

11 Tea-leaf plant compounds that can add
bitterness and a drying mouthfeel

22 Early tea-processing stage that removes
moisture from harvested leaves

33 Capacity to keep functioning in harsh
environmental conditions

55 Tea amino acid linked to a smooth,
savory taste

66 Relating to tiny chemical structures such
as DNA and proteins
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WherWhere this came fre this came fromom

This article was written for 3andB from the reporting below. It is not a reprint — the
wording is ours and the facts are theirs.

PhPhyys.ors.orgg
“Targeting a particular gene may improve tea plants' flavor and cold tolerance”

Wednesday, October 21, 2026

Wednesday, October 21, 2026

https://phys.org/news/2026-10-gene-tea-flavor-cold-tolerance.html

W HAW HAT  I S  I N  T H IS  PT  I S  I N  T H IS  PAACK ETCK ET

The article with a note on each question, a word search, a crossword, and the answer key
to both.

C O PC OPY I NG AND RY I NG AND REUSEEUSE

Free to print, copy and hand out for classroom use. Please keep this page with the packet,
so the next teacher can see where the story came from.

MorMore where where this came fre this came fromom

If this short lesson worked for your class, our full workbooks go further with the same
care:

• Complete units with student and teacher editions
• Worked solutions for every exercise
• Standards-aligned, classroom-tested, print-ready

See the full lessons at 3andB.comSee the full lessons at 3andB.com

© 2026 3andB Inc.
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