Manipulation of Stomatal Density in Fine Hardwoods
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ABSTRACT RESULTS: Arabidopsis

In the wake of Dutch elm disease, green ash (Fraxinus pennsylvanica) has been
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planted as a replacement for the American elm (U/mus americana). Naturally a ;| e =
drought tolerant tree, this woody ornamental has been used for agroforestry,
conservation, and urban street plantings. We are using genetic engineering to . ThE I FXT]
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generate trees with increased water conservation abilities to alleviate pressures T s
placed on current water availability. Overexpression of the A?£FPFI gene in e e
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Arabidopsis results in reduced stomatal density, a characteristic directly related to T I T3

water-use efficiency and indirectly to drought tolerance. Successful use of APCR. 355 AtEPFT : H 2
Arabidopsis and poplar model systems indicates this knowledge may be transferable 3t i . &,4
to green ash. Here, we demonstrate a new technique for improving green ash E5 I 1] iz 107
hardiness without adverse effects, thus providing a foundation for the development i =] u e o 2
of environmentally attuned fine hardwoods. Fig. 4. Ara{,ll:jopj:ﬂai:inﬁi'(ﬁ) l::ngls}\-lg rep'r;s(ejnt a\;a'“alz::el “?mztaéﬁe:fiw 3% ;l% U5 awa i@ L st awm I := “';':;
mutants with stomata hi ighted. magnified unstained leaf. al a = > Ty
lNTRQDUCTlON ) ) 3 3 3 . [ identifying mutant Iines.gtheii;r aver;gz stomagtal density, and gravin(\ezric water & g E ITITI " :; ;’.;
Decreasing water loss by altering stomatal density has been achieved in Arabidopsis  10ss over 36 hours. (D) qPCR analysis of six A/EPF1 transgenic overexpression g 18 15 75
(Fig. 2A-B). Here we attempt to mirror those results using the model tree species Jf lines. AP Overeprsion Lin: e e Lead iz ‘,‘,,:,‘,‘_,,,,,,.‘,,L_w.','" P

poplar and green ash, a fine hardwood. In Arabidopsis, EPF1 (epidermal patterning
factor 1) is involved in stomatal complex development and controls number and

spatial distribution of stomata. We will overexpress AfEPF1 in Arabidopsis, poplar, RESULTS: Poplar
and green ash along with a “putative” poplar ortholog PfaEPF1 (Fig. 1). We aim to Control
decrease leaf water loss while improving water-use efficiency (WUE), a measure of
biomass obtained to units of water used. In green ash we hope to improve this m
ratio without adversely affecting growth. Often found in riparian areas such as =
stream banks, green ash has proven itself capable of tolerating a wider range of } e
environments, thus we feel our proposed improvements will allow green ash Transformed
populations to tolerate the highly variable future climate events predicted to occur.
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DISCUSSION
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- E BlI21 E &6 ia = Stomatal density variations in Arabidopsis and poplar were obtained with AtEPFI
Vleg(;t:;' mpty Pl e Ty = overexpression constructs (Figs. 4,5)
: 2 =] 2 = Observation of Arabidopsis stomatal density mutant transpiration rates indicate a
7 =6 8 connection to water-use efficiency (Fig. 4B)
8 L2 1= Fig. 5. Poplar staining. (A) Panels 1-20 = gRT-PCR results indicate stomatal densities vary with A?£PF] overexpression construct
MATERIALS AND METHODS 7::3 oo = indicate abaxial staining of 19 levels (Fig. 4C)
= Transform poplar, Arabidopsis , and green ash with pBl121-based binary vectors u b = transgenic poplar lines overexpressing
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= Propagate transformants and determine transpiration rate by analysis of water loss s EVO0 5 densities.
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