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What are trichomes? Poking trichomes with artificial insect legs

Trichomes are hair-like outgrowths on the aerial surfaces of many \
plants. They are a key defense mechanism against insect herbivory [1 2].\ We use custom-made »

4 | micropipette force sensors.
=\ / | Measurements of their
| Glandular { / deflection are sensitive to

head applied forces as small as

Intermediate ( / 10 NN
cell l |

Trichome / O

stalk / ‘ o
/ — — o s

O
Rapid rupture

—
/ Micropipette dEﬂECtiOn— | Gla.:dular ru::u;e Tc:f in undc:r 1:1illisecondt, p[lj\]cing

Glandular trichomes produce stick . R A e i b U e LA Lt by o |

Tt | B l P q Y / representatlve curves Rupture consistently originates at the junction between
.C emicals that arere eése upgn = S8 R I o g glandular and intermediate cells.
light touch. The mechanics of this release / . | |

~ 297 e | solvent
O us ) IS 179 us 393 us

~ s unknown. ) T free
b = motion

| released

~

\
s 50

Natural pest defense e -~
-

Understanding trichome-based defense

could aid in developing pest-resistant / : Rupture force
crops and reducing pesticide use [3]. /
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Fit capillary flow to
Washburn's
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rupture and accumulated solvent suggests viscoelastic properties that
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5 enhance defensive function.
Conclusion

We quantified the ultra-fast and sensitive
rupture mechanics of tomato glandular
trichomes, revealing a sophisticated defense
system operating at microsecond timescales.

Ourfindings suggest that modern cultivation

may have inadvertently compromised some
pu " defensive capabilities, highlighting
opportunities for enhancing crop resistance
through targeted breeding.
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