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Abstract:

Establizshed plants may facilitate the regeneration of closely related seedlings if they increase populations of mutualistic symbionts that would atherwize be limiting. In thiz
study we examined the influence of ectomycorrhizal and vesicular-arbuscular mycarrhizal (/AM) trees on Quercus rubra seedlings to determine how trees influence
mycorrhizal infection, nutrient uptake, and erowth of seedlings. In two related experiments, we planted Q. rubra acorns adjacent to stump sprouts of Q. montana =Near-
Quercus) and Acer rubrum =Mear-Acer), and, in the second experiment, near Quercus spp. stumps that had not resprouted =Near-Dead-Quetcus) Gongeneric Quercus
were used to prevent root erafting.using stump sprouts minimized sboveeround differences between treatments by limiting canopy size. In both experiments, Near-Quercus
seedlings were infected-by ecto mycorrhizal funei to a sienificantly ereater extent than Mear- Acer or Mear-Dead-Quercus seedlings. Near-Quercus seedlings were also
infected by a different and more diverse community of ectomycorrhizal fungi. Genococcum eeophilum, the only ectomycorrhizal funeus more abundant on Mear-fcer
seedlings than on Near-Quercus seedlings, appears to be relatively ineffective at increasing seedling nutrient uptake. Near-Quercus seedlings had greater concentrations and
contents of M and P than other seedlings in both experiments. In the first experiment, Near-Quercus seedlings had ereater growth than Near-fcer seedlings, although it was
not clear if this represented beneficial influences of Q. mantana, or an undetermined negative influence of A rubrum. Mo significant erowth responzes were found in the
second experiment; severe drought may have prewvented the expression of erowth potential The results demonstrate indirect facilitation of seedlinegs by established
congeneric trees through increased seedling ectomycorthizal infection

Author Keywords:
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Analysis of inflorescence organogenesis in eastern gamagrass, Tripsacum dactyloides (Poaceae): the wild
type and the gynomonoecious gsfl mutant.

Orr AR, Kaparthi R, Dewald GL, Sundberg MD.

Department of Biology, Univergity of Northern Iowa, Cedar Fallg, lowa 50614 USA. USDA-ARS, Southern Plaing Range Research Station,
Woodward, Oklshoma 73801 USA. Department of Biological Sciences, Emporia State University, Emporia, Kansas 66801 USA,

Inflarescence oreanceenesis of a wild-type and a evnomonoecious (istillate! mutant in TRIFSAGUM: dactyloides was studied using scanning
electron microscopy. SEM fscanning electron microscope? analysis indicated that wild-type T. dactyloides (Eastern gamagrass) expressed a
pattern of inflorescence organogenesis that is observed in other members of the subtribe TRIPSAGINAE: (ZEA: maize and teosintel, family
Poaceae. Branch primordia are initiated acropetally along the rachis of wild-type inflorescences in a distichous arrangement. Branch primordia
at the base of same inflorescences develop into long branches, which themselves produce an acrapetal series of distichous spikelet pair
primordia. All ather branch primordia function as spikelet pair primordia and bifurcate into pedicellate and sessile spikelet primordia. In all wild-
type inflorescences development of the pedicellste spikelets is arrested in the proximal portion of the rachis, and these spikelets ahort,
leaving two rows of solitary sessile spikelets. Organogenesis of spikelets and flarets in wild-type inflorescences iz similar to that previously
described in maize and the teosintes Our analysis of gsfl mutant inflorescences reveals a pattern of development similar to that of the wild
type, but ditfers from the wild type in retaining (1) the pistillate condition in paired spikelets along the distal partion of the rachis and 2} the
lower floret in sessile spikelets in the proximal region of the rachis. The gsfl mutation blocks eynoecial tissue abortion in both the paired-
spikelet and the unpaired-spikelet zone. This study supports the hvpothesis that both femaleneszs and maleness in ZEA: and TRIPSAG UM:
inflorescences are derived fram a camman developmental pathway. The pattern of inflorescence development is nat inconsistent with the
view that the maize ear was derived from a TRIPSAGUM: genomic backeround

PMID: 11250814 [PubMed - as supplied by publisher]
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Inflorescence organogenesis of a wikd—type and a gynomonoecious (pistillate) mutant in Tripsecum dactyioides | - ABSTRAGT
i x ¥ £ : : P w INTRODUCTION
was studied using scanning electron microscopy. SEM (scanning electron microscope) analysis indicated that ~ MATERIALS AND METHODS

wild=type T. dectyioides (Eastern gamagrass) expressed a pattern of inflorescence organogenesis that is ~ RESULTS
observed in other members of the subtribe Tripsacitae (Zea maize and tecsints), family Poaceae. Branch : % GITED

primordia are initiated acropetally along the rachis of wild—type inflorescences in a distichous arrangemeant
Branch primordia at the hase of some inflorescences dewvelop into long hranches, which themseles preduce an acropetal series of distichous
spikelet pair primordia. All other branch primordia functicn as spikelet pair primerdia and hifurcate into pedicellate and sessile spikelet

primordia. I all wild—type inflorescences development of the pedicellate spikelets is arrested in the proximal portion of the rachis, and these
spikelets abort, leaving two rows of solitary sessile spikelets. Organogenesis of spikelets and florets in wild—type inflorescences is similar to that ﬂ
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> RESULTS

- TOP
Morphology of mature inflorescences 4 ABSTRACT
The mature inﬂorescgﬂce, m/"hich hasl heen described previously (Farquharson,jgﬁilﬂg Francie, 1950 & ; : %D i
Jackson, 1890 &1, will be briefly reviewed here. Eastern gamagrass, a monoecious hunch grass, produces - RESULTS

e % . 3 i ) : w DISCUSSION
wild=type inflorescences (A1 and AZ) with a dorsiventral structure (Fig 1; Camara—Hernandez and Gamhine, ~ LLLERATURE GITED

1982 @} These inflorescences consist of sessile, solitary famale spikelets on the lower (proximal} two-thirds
to three—quarters of the rachis and paired staminate spikelets on the upper (distal} portion of the rachis (Francis, 1890 @ ; Gamara- _I
Hernandez and Gambino, 1992 @) Staminate spikelets contain two functional male florets Pistillate spikelets, enclosed in a cupulate fruitcase,
contain one functional female floret Both wild—type (A1 and Az) inflorescences are sexually mixed Generally, there is a transition zone in the

rachis between the upper staminate zone and lower pistillate zone that consists of one or two nodes with a solitary, sessile staminate spikelet
or an occasional pair of pistillate spikelats (Camara-Hernandez and Gambine, 1992 @) Pistillate mutant (gsf?) inflorescences usually have 10—
25 more pistillate florets than wild—type inflorescences (Fig 20 These dorsiventral inflorescences are similar to the wild—type inflorescences in
having an upper paired spikelet region and a lower single spikelet region (Jackson, Dewald, and Bohlen, 1932 &2

Vw73 D YRR s (Fig 1, A)

showed a dorsiventral rachis (Fig 3} The dorsiventrality was| —_ \i—a— convex ahaxial
N
’ [/ was more evident

Organogenesis of inflorescences: wild type
Early ontogeny of T. dactifoides inflorescences, both termin:

surface with distichously arranged branch primordia and @

on the distal part of the inflorescence than in the gpefimal region

As 3—7 Figs 34 A.‘ wild—type inflorescence development; Figs 5—7 Wild-tvpe vegatative and
transition apical maristem develepment, 3. Dorsiventral rachis of hoth central spike (arrow) and
lateral long hranch. 4. Central spike showing the convex abaxial surface with spikelet pair primordia
(Spp? and paired spikelet primordia (Ps, Ss) and a flat adaxial surface. 9. The vegetative shoot apex
with ensheathing leaf primardia removed. 6. Light microscopy longitudinal section of vegatative
shoot apex at a comparable developmental stage to that shown in Fig 5 7. Transition stage. Bars
=380 pm in Fig 3 and 50 pm in Figs. 4-7
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American Journal of Botany 88(3): 363-381, 2001,

ANALYSIS OF INFLORESCENCE ORGANOGENESIS IN
EASTERN GAMAGRASS, TRIPSACUM DACTYLOIDES
(POACEAE): THE WILD TYPE AND THE
GYNOMONOECIOUS GSFI MUTANT!

ALAN R. OrRr* RAHKEE KAPARTHI,' CHESTER L. DEWALD," AND
MaRSHALL D. SUNDBERG*

“Deparsment of Biology, University of Nonhern Towa, Cerdar Falls, Lows 50614 USA;
WSDA-ARS, Southern Plains Range Regearch Station, Waodward, Ollahoms 73801 1S4, and
“Deparment of Biological Sciences, Emporia State University, Emporia, Kansas 66801 TISA

Inflorescence orgamogenesis of a wild-type and 8 gynomonoacious (pistillate) mutant in Fripsacum dactyloides was studied wsing
seanning electron migroscopy. SEM (scanning electron microscope) nalysis indicated that wild-type 7. dacryiofdes (Eastern gamagrass)
expressesd 3 patiern of infloresconce oeganogenasi is abserved in other membars of the suberibe Fripsacieae (Zea: msize and
teosinte), family Poacene, Branch primordia are initisted acropetally sleng the rachis of wild-type inflorescences in » distichous
smrangement. Branch primordia ot the base of some infloresoences develop inte long branches, which temselves produce an scropetal
series of distichaus spikelet pair primordie, All ather branch primordia fsetion as spikelet pair primordis and hifurcate into pedicellate
and sessile spikelet primordia. In all wild-type inflorescences development of the pedicellate spikelets is armested in the proximal
portion af the achis, and thess spikelets sbore, leaving two rows of sofitary sessile spikelets. Organogenesis of spikelets and Horets
in wild-type inflorescences is similar to that previously described in maize and the teosintes. Cur analysis of gof] mutant inflorescences
reveals 1 pattern of development similar t that of the wild type, but differs from the wild type in relaining (1) the pistillate condition
in paired spikelets along the distal pertion of the rachis and (2) the bower foret in sessile spikelets in the peoximal region of the rchis
The gsf1 munation Wiocks gynoecial tissue abostion in both the paired-spikelet and the unpaired-spikelet zone, This suidy supports the
hypothesis that ol femaleness and maleness in Zea and Tripracum inflorescenzes are derived from a comman developmental pathway
The pattem of inflorescence development i not incansistens with the view that the maize ear was derived from a Tripsaciun genomic
background

Key words:  gevelopment; Eastern parmageass; gy ous murant; i ganogenesis; Paaceae; Thijisacuon dac-
Ivlices.

Zea (maize, annual and perennial teosintes) and Tripsacum in the teosintes (Orr, 1980; Sundberg and Orr, 1986, 1994 Orr

(e.g., Eastern gamagrass) are monoecious members of the sub- and Sundberg, 1994a, b), in primitive wild-type maize {Sund-
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Checklist for Preparation of Manuscripts:

| General Instructions || 1. Title Page || Ill. Footnote Page ||
|| W Abstract Page || V. Texd || WL Literature Cited ||
|| ¥l Tables || WL Figure Legends || I Hlustrations ||
|| #. Special Papers || #l. Brief Communications || X1l Before Submitting ||
|| il ¥What and Where to Submit || XY, Review Procedure and Policy ||
|| ¥4, Electranic Supplemental Materials ||

l. General Instructions

1. Please check most recent issues of 448 for current format and style. Type manuscript on 8 152" % 11" paper. Double-space thraughout
entire manuscript. Print on one side of page only. Leave atleasta 1" (2.5 cm) margin on all sides. Do not do the fallowing: divide a word at
end of line, justify right margin, underline commaon Latinwards, or use foothotes in the texd. Type last name(s) of author(s) and page

number in upper right-hand carner of page 2 and all following pages. Attempt to cite figures in numerical order. Use "Figure" only at start of
sentence; otherwise "Fig." or"Figs."

2. Usze the following abbreviations without spelling out: h, min, g, wr, ma, wk, d, cm, mm, DHA, cpDMA, RRA, designate temperature as in 30° L‘
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