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Mulnpm ENTRy tNTERAcnvE KEys AND tMAGEs AvAlt-ABLE
oN fiE LSU Hensaruuan WeesrE

Bv Dn. LowELL URBarscH, DrRecroR, LSU HeneeRlut
leu@-su.eou

Vtsmrne LSU Hensaruuu wEBstrE AND ExpLoRE
THE..MULTIPLE ENTRY INTERAcnvE KEYS,, sEcTIoN THAT
WE HAVE BEEN DEVELOPTNG RECENTLYWHERE MULNPLE
ENTRY KEYS ARE NOT'I' AVAII.ABLE FOR CERTAIN, OFTEN
LARGE, coMpLEx GENERA, E,c. CAREI, RnvxcnoseoRA,
CypERUs, SaLERIA, XyRts,aruo Kyrrnrca. Tne porrunnt
FOR USIHG COMPUTERS TO AID PI.ANT IDENTIFrcANOilS HAS
BEEN RECOGNIZED EVER SINCE THESE TECHNOLOGIES
BEcAME MoRE READILvAvAILABLE (Moese 1968;
PnruxxuRsr 1970,1971; Tunru {968). EARLv usE oF
COMPUTER,S T,YAS TO Pfi,ODUCE KEYS THAT WER,E VERY
MUCH L|KE THE HAND WR|TTEN, DTCHOTOMOUS KEYS USED !N
FLoRAs, MANUALS, AND eLANT GUTDES ron oveR 200
yEARs. Sucg xevs WERE Nor tNTERAcnvE, AND oF
couRsE, THERE was ruo WoRlo Woe WEB oR lrurenNrr
FoR MAKTNG THEM AvAn-AeLr. THe RAnoNALE FoR ustNc
COMPUTER TECHNOLOGY IN THIS WAY WAS TO OPNMIZE THE
COMBINATION OF CHARACTERS MOST EFFECTIVE FOR
IDENTIFYING TAXA.

TRaomorual DtcHoroMous pApER xevs (e.c.,
Reorono er.1968 oR GoorRrynrup Wooreru 1979,
1 981 ) rnuu-lAR To MANv ARE vERy HELrFUL FoR THE
USERWHO KNOWS THE APPROXIMATE IDENTITY OF THE
pt-ANT tN et ESTtoN. THe xey SERvES MERELy As A
REMINDER OF THE TECHNICAL FEATURES THAT
DISTINGUISH AN UNKNOWN FROM OTHER SIMII.AR TAX,A,
SucH rrutnarrD USERS AND spEctALtsr HAvE
DEVELOPED, THROUG+| CONSTDERABLE EXPERIENCE, A
COMMAND OF THE TECHNICAL TERMTNOLOGY NEEDED FOR
uslNcsucH xeys. FoRtttE BEGINNER, Hovt EVER, usE oF
DICHOTOMOUS KEYS GENERALLY IS AN INNMIDATING,
oVERWHELM|NG, DISHEARTENtNG, DAUNnNG, TED|OUS,
AND nME CoNSUMING Acnuw. TxeIR usE IN coMPLEx
TAXONOMIC GROUPS OFTEN CONCLUOES T,I'ITH INCORRECT
REsuLTs. Key srnucruRE AND INFoRMATIoN coNTENT,
THE NATURE OF THE UNKNOWN PI.ANT, AND INEXPERIENGE
OF THE USER ALL CONTRIBUTE TO THE COMPLEXTTY OF
THIS PURSUITWHERE THE OUTCOME !S OFTEN
uNsuccEssFul. TRaorloNAL DlcHoroMous KEys

oFFER LtrrLE FLExtBtLtry. FoR exnuplE, tF THE FlRsr
PAIR OF STATEMENTS REFERS TO PRESENCE OR ABSENCE
OF RHIZOMES AND A SAMPLE BROI'GHT FOR
IDENT|F|CAT|ON LACKS UNDERGROUND PARTS, THE
IDENTIFIER IS IMMEDIATELY PI.ACED AT A DISADVANTAGE,
luroRuanor,l GoNTENT tN DtcHoroMous KEys ts oFTEN
LIMITED TO A FEW CHARACTEruSNCS AND THE
USEFULNESS OF

MULnPLE ENTRY INTERACTIVE KEYS oFFER
SEVERAL ADVANTAGES ovERcoNvENTIoNAL KEYS: 1)
ANY TYPE OR NUMBER OF CHARAGTERS CAN BE USED
!N ANYORDER,AND THETRVALUES CAN BE CHANGED;
2)n connecr rDENTtFtcAnoN cAN BE MADE lN sptrE
OF ERRORS IN THE DATA OR ONES MADE BY THE USER;
3) tuuuenucal cHARAcTERS cAN BE usED DtREcrLy
wrrHour BEING DlvtDED tNTo RANGES; 4) THE usER
CAN EXPRESS UNCERTAINW BY ENTERING MORE THAN
oNE STATE VALUE, ORA RANGE OF NUMERICAL
vALUES; 5) rrurenacnvE KEys cAN ADvlsE THE usER
ON THE MOST SUITABLE CHARACTERS ATANY STAGE
oF AN toENTrFrcAnoN; 6) rxevcau tNFoRM THE usER
WHERE A DECISION WAS MADE THAT LEAD TO
ERRofttEous REsuLTs, erc. ltt GENERAL, THE
INFORMANON CONTENT OF INTERACNVE KEYS IS MANY
TIMES G:REATER THAN CONVENNONAL KEYS BECAUSE
THE INFORMANOil IS ENTERED INTOA DATA MATRIX
WITH ALL cELLs FILLED. FoR TTIESE AND FoR MANY
OTHER REASONS MULTIPLE ENTRY KEYS VASTLY
IMPROVE THE SPEED AND ACCUR.ACY FOR PI.ANT
TDENT|FICAT|ON, ESpECtALLy Fm COMPLEX GROUPS.
Murnple ENTRy TNTERAcnvE KEys sERvE A
BROADER AUDIENCE BECAUSE LESS TRAINING IS
REQUIRED FOR THEIR USE AND BECAUSE IMAGES,
ILLUSTRAnONS, AND GLOSSARTES ARE BETNG

DEVELOPED TO ASSIST THE USER.

Mulrpm ENTRy tNTERAcrrvE KEys AVAU-ABLE
oN fiE LSU HERBARIUU Yllegsre
(HTrp://www.XEEBARtuM.LSu.E wERE
DEvELopED ustrue Lucro SoFTwARE AND cAN BE RUN oN
ANY COMPUTER PLATFORM
(Hrrp_: //r-u cr oceru_rn4l.one&lou e0. FoR nux rur ue
Lucto Keys rHE usER NEED oNLy xevg Java VTRTUAL
Mncxrrue (JVM) vl.4.2 oR GREATER INsTALLED, wHtcH
rs A FREE DowNLoAD. Arren ENTERTNG rne LSU
HrRgnruula wEBstrE, cLtcx oN THE TAB FoR
"lNTERAcnvE KEys" (Frc.1). Cllcxtrue oN THE GENUS
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TIAME WLL OPEN THAT PARRCUI.AR KEY WHERE THE
CHARACTERS AND CHARACTER STATES APPEAR IN THE
UPPER, LEFT+|AND QUADRANTOF THE KEyWINDOW.

SELEcnNG APPRoPRIATE cHARAcTERIsncs oR
ENTERING NUMEFUC DATA wlLL REDUCE THE TAXA AS
APPRoPRIATE. USED cHARAcTERs AiID DISCARDED
TAXA VI'ILL APPEAR tN THE LOWER TWO WNDOTI'S,
REspEcnvELy. Tne scRrEN sHor sHows nrE ScTER A
KEywHERE RoucH AcHENES HAvE BEEN seucrro (Fle.
2). THAT FEATURE THEil MovEs ro rHE LowER wNDow
AND THE SEVEN TAXA YI'ITH EXCLUSIVELY SMOOTH
ACHENES APPEAR IN THE DISCARD WINDOW AND WILL BE
ELTMTNATED FRoM FURfiER coNstDERAnoru. Tnr usrR
WOULD COTIJTINUE SELECnNG cHARAcTERs UNTIL THE
spEctEs ts tDENnFtED. AcRoss rHE Top oF mE
MULTIPLE ENTRY KEYS PAGE ARE A NUMBER OF TOOLS
IHGLUDING A ..FIND FEATURE,, sHoULD THE USER WANT
TO L@ATE A PARTICULAR FEATURE PART OF THE KEY
sucH As ACHENES; ustNc.,suBsETsn, oNE cAN sELEcr
"euANt'trATlvE,, FEATURES coMpARED To
"euALlTATlvE,, oNEs, THE hrAND LooKtNG tcoN ALLows
FoR SELEGnNG THE FEATURES THAT..BEST,, SEPARATE
TAXA UNDER coNstDERATIoN, THE*wHy DtscARDED"
TOOL IS QUITE USEFUL WHEN A TAXON IS REMOVED THAT
THE usER THTNKS sHouu) REMAIN. Txese rooLs
SHOULD BE EXPLORED FOR THEIR UNLTTY IO REALIZE THE
GREATEST BENEFIT FOR THE MULNPLE ENTRY,
ELECTRONIC KEY.

lr nre useRNEEDS lNFoRMATtou coNcERNtNG
TERMTNOLOGY OR THE CHARACTERS THEMSELVES, WE HAVE
BEGT'N BUILDINGANNOTATED IMAGE LIBRARIES AND
TLLUSTRATED GLossARtEs ro HELP tN THls REcARD. lru rxe
Scremn EXAMeLE cLtcK oN THE tMAGEs rAB, sELEcr
"GENUS" FRoM THE DRop DowN MENu AND ENTER
ScLER/A, cLtcK oN THE MAGNIFIER tcoN AND THUMBNATLS
oF ALL Sctenu TMAGES wtLL AppEAR. EacN THUMBNAIL
TMAGE cAN BE EN|-ARGED. lttstau_ THE ,.CooLtRts 

VtEwER,,
(A FREE oowtfi_oao] FoR A coNvENtENT rMAGE GALLERv
MANAGER. Meruy or rxe ScreRm AcHENE IMAGEs ARE
LABELED so THAT THosE UNFAMIuAR WITH THE ..3-LoBED,
APPRESSED HYPoGYNIUM,, oF s. ,T,UHLENBERG,,oRTHE ..8-
9 nouruo pAptLLosE TUBERcLES oF fiE HypocyNtuM,, oF
Sctertta aUGANTHA cAN READILy vtsuALtzE THEsE
TECHNICAL FEATURES AND MAKE USE OF THEM FOR
rDENTrFrcAnoN puRposEs {Flc. 3).

MuInpu ENTRY INIERAcnvE KEYS REPREsENT
A SIGNIFICANT IMPROVEMENT IN THE EASE AND
ACCURACY FOR DOING PI.ANT IDENTIFICATIONS FOR
coMpLEx pt-ANTGnoups. FuruRe cENERAnoNs oF
SUCH KEYS WLL CONTAIN MANY ADD,tnq,tAL FEATURES
AND REFINEMENTS. ouR GoAL tN ure T.SU HeReaRluiI
IS TO CONNNUE TO MAKE KEYS AVATLABLE FOR MORE
PI.ANT GENERA AND FAMIUES AND TO PROVIDE MORE
IMAGES oN oI,R wEBsnt. TnIs Is A vERY LARGE TAsK
DUE To rHE LARGE NUMBER oF sprctEs. tr rnenr nRt
VOLUNTEERS WHO WOI'LD LIKE TO CONTRIBUTE TO THIS
EFFORT gY PROVIDING IMAGES OR ASS|SNNG IN KEYpRotrucnoN, eLEASE coNTAcr us. FeeoeecK oF ANy
SORTT/YOULD BE WELCOME ESPECIALLY IF ERRORS ARE
FOUND.
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Seeos. Seeos, eruo Seeos

Bv Cxarurs ALLEN

Txese nne My rHouGHTs oN THE pLANnNG oF NATTvE
P|-ANTSEEDS oRANy sEEos. FlRsr, THE TWo MAJoR
GROT PS oF PLANTS ARE THE ANI,IUALS AND PERENNIALS.
Atuunus LtvE FoR oNE yEARAND pRoDUcE sEEDs BEFoRE
THE END oF THE sEASoN. Tne plarur ruEN DIES AND THE
SEEDSARE THE LINKBETWEEN THIS PLANTAND THE NEXT
GENERAnoil. MoSTANNUALs pRoDUcE MANy ANo MANy
VIABLE SEEDS SO PI-ANTING ANNUALS IS USUALLY EASIER
THAN PERENNIALS. NOTE THAT ONCE THE SEEDS ARE
PRODUCED, mE PLANT W|LL DtE AND K|LL|NG THE ORtctNALpLANT HAs No EFFEcr. Tnenr ts A NorE THAT KILLING AN
ANNUAL AFTER THE SEEDS ARE PRODUCED IS LIKE
MURDERINGA MAN WHO IS COMMITNNG SUICIDE.
PeRrutrals LtvE FoR MoRE THAN Two yEARs AND oFTEN
RELY MORE ON NON$EED REPRODUCNON FOR PRODUCING
NEw pLANTs. THr eeove cRouND srEMs DtE DuRtNG THE
WTNTER BUT THE BELOW GROT ND PARTS, THE RH|ZOME,
TUBER, BULB, coRM, CROWN, ETC., SURVIVE DURING THE
WNTERAND THE NExrspRtNG, A NEw pttt{T (acruat_lv
THE SAME cENETtc purur) spRours FRoM THE
UNDERGRoUND PART. THUS THIS Is REPRoDUcnoN vIA
NoN€EEDS. lr nrr ultorncRorrND pARTcETs BRoKEN
|NTO TWO PARTS, IHEN THERE WLL BE TUro PLANTS THE
NExr spRtNG. We orrer rAKE rHEsE uNDERGRot NDpARTs, FoR ExAMpLe lnlsx porATo ruBERs, AND DtvtDE
THEM INTO SEVERAL PIECES WHICH WE PI.ANT AND THUS
HAvE SEvERAL NEW PLANTs. DuRIrue THE GRoWNG
SEASON, YOU COULD TAKE CU.rflNGS FROM YOUR
PERENNIAL PLANTS AND ROOT THEM AND THEN YOU WILL
ALSo HAvE NEw pLANTs. penrrurunls cAN pRoDUcE
SEEDS ALso BUT oo NoT HAVE To RELY lOO% onr nrts
METHOD AND THE PERCENTAGE OF VIABLE SEEDS AMONG
PERENNIALS IS OFTEN LOW.

l,low Nene ARE soME oF My rHoucHT oN THE
pLANnNG oF sEEDs. FlRsr RenarmBER mAT TltE wLD
COLLECTED NANVE SEEDS ARE GOING TO HAVEA LOI,I'
cERMtNAroil pERcENTAGE, DoN'T ExpEcr rHE sAME
KIND OF GERfi,ilNAnON THAT you cET FROM VEGETABLE
oR FLowER sEEDs TIIAT you BUy FRoM lilelulRr.
Txose sEEDs HAvE BEEN pRosnrurED ovERTHE
YEARS; THEY HAVE UNDERGONE SELECTION SO THAT
ALMOST ALL OF THE PLANTS ARE EXACTLY ALIKE AND
oF COURSE, HAVE A RELTABLE AND HteH SEED
cERMtNATtoN pERcENTAoe. TNr NAnvE sEEDs, oN

THE OTHER HAND, AttE STRA|GHT FROM THE W|LD, AND
THUS HAVE A LOW GERMtNAnoN PERCENT, EspEctALLy
mE pERENNnls. A secoND THTNG To REMEMBER ts
THAT THE SEEDS IN THE wlLO FALL TO THE GR(ruND
oFTEN MTXED WTH THE FRU|T, FLOt,lrER, LEAF, STEM,
ETc MATERTAL FRoM THE pARENT pt-ANT. Atrlo rxe
SEEDS MOSTLY FALL IN TI{E FALL OF THE YEAR IN
NAruRE. You ane sAytNG wHERE ts HE GotNG wtrH
rxrs? Wnar I fitNK ts rHAT (l) NATtvE sEEDs sHouLD
BE PI.ANTED IN THE FALL OF THE YEAR AS WOULD HAVE
HAPPENED IN NAruRE. IF YoU cAN,T PLANT THEM IN
THE FALL, fiEN PLANT THEM AS SOON AS posstBLE
BUT No I.ATER THAN TTIE END oF ApruI. Ir Apruu xns
coME AND GoNE AND YoU HAvEN,T PLANTED YoUR
SEEDS, I woULD PUT THEM IN fiE REFRIGERAToR AND
wAtr UNTIL THE FALL. Aaro (2) NAnvE sEEDs sHorrLD
BE PLANTED wlTH THE MATERIAL THAT CAME WITH THE
SEEDS, THE FRU|T, THE PETALS, THE LEAVES ETC. I
HOPE TO TEST THIS THEORY BUT tT IS MY BEUEF TTIAT
sEEDs GERMINATE BETTERIF PLANTED WITH SoII,E oF
THE FRUtr, FLovlrER, LEAF, ETc. nnateRtal THrs
couLD BE LTNKED TOCHEMTCALS tN THE MATERTAL, OR
FUNGI spoREs, oR? Arrro (3), I uxe ro rLANT My
NANVE SEEDS IN GOOD SOIL AND CONTROL THE
ENVIRONMENT SINCE THE GERMTNATION PERGENT IS
PROBABLY LOVI'.

THIs Is wnaT I oo: I soAK THE sEEDs oI,ERNIGHT AND
THEN PLANT THEM IN @OD POTNNG SOIL IN POTS OR
TRAYS. I uxe To UsE THE ALUMTNUM IRAYS THAT ARE
soLD FoR BAKTNG ruRKEys ETc AND t putrtcn
DRATNAGE HoLES tN THE BorroM. you caru BUy NEw
TRAys BUT you couLD ALSo usE usED uGLy rRAys. t
ALSO RECYCLE OLD POTS AND SKILLETS ANO PLANT
INTO THOSE AFTER DRILLING HOLES IN THE BOTTOM
UNLESS THE POT IS SO OLD THAT THERE ARE ENOUGH
DRATNAGE HoLEs ALREADv. I Lngil THE TRAys oR
POTS USING A MARKS A LOT OR PETJCIL ON WHITEplAsnc LABELS. you coulo BUy wHtrE plAsnc
IABELS oR TAKE youR oLD CHLoRox BorrLEs oR
OTHER PI.ASTIC BOTTLES AND CUT THEM INTO YOUR
owN LABELS. I USUALLY FILL THE TRAYS ABoUT 2I3,S
FULL wlTH SOIL AND PACK THE SOIL DOWN A LITTLE.
Tneru I spREAD our rHE sEEDs oN Top oF THE sotl.
THEN I GENTLY ADD ANoTHER,/4 ro % IIrIcx oF soIL
oN Top oF THE sEEDs. Txe eeHeRaL RULE oF THUMB
IS THE SEED SHOUU) BE PLANTED AS DEEP AS IT IS
THtcK. Arren PLANRNG, I pLAcE THE pors oN THE
GRoUND IN A sHADE To PARnAL SHADE spoT. Be
SURE THE BOTTOM OF THE POT OR TRAY !S IN CONTACT
WITH THE SOIL-



IfiIaren mE PoTs oR TRAYS PERIoT}IcALLY AND BE

PATIENT. You wII-T ceT sEEDs To GERMINATE IN THE
porsfrRavs BUT IN soME cAsE IT MIGHT BE QI,ITE
AWHILE AND IN SOME CASES IT YI'ILL NOT BE !'\'HAT YOU

PLANTED BUTYI'EEDS WHOSE SEEDS GOT INTO THE

PoTs. I HAVE SEEN GERMINATIoN IN A FEW DAYS TO A
FEWYEARS.

I SUGGESTED THIS METH@ To A FFIIEND AND SHE CAME
BACK TO TELL ME THAT THE SEEDS WERE GERMINATING

AND EACH NME THAT SHE SAW A TRAY WITH

SEEDLINGS, SHE THOUGHT OF ME.

lr vou HAvE orHER succEsnoNs, nLEASE sEND THEM

To ME. AND, tF you rRyrHts METHoD, LET ME KNow
YOUR RESULTS.

U IJU REcErvEs ALMo.sr $p00.000 FoR " CYBERFLoRA
LoUISIANA'' PRo.,EcT

Bv Dn. Tom Sasex

Tnr Nnnorunl Scremce FouruontloN ANNoUNcEDA
ToTAL AwARD oF ALMosr $500,000 To rHE UxvrRsrrv
or Lousnrun ar MoruRoE FoRA THREE-vEAR pRoJEcr

THAT WILL DIGITIZE THE IMAGES AND DATA OF MORE

THAN oNE MtLLroN pLANT spEctMENs rru ell15
Loustane HERBARIA. THe pno.lecr, "GyBERFLoRA
LouEtANA," wLL BE HEADED eyAssoclnre
PRoFEssoR or Btolocv Txoruas SASEK, AND rs oNE
OF THE FIRST STATEIA'IDE PROJECTS OF ITS KIND;
GveEnFLoRA Lousterue wLL sER\rE As A MoDEL FoR
OTHER STATE NETWORKS.

NEyt, soFnA,ARE AND CUTIING.EDGE TECTINoLoGY HAS

OPENED UP THE POSSIBILITY OF CqIECTING THE

tNFORMAllOf.t, AND TNCLUDES PtrNS TO DEVEL@ AN

ELECTRONIC STATEYI'IDE DATABASE FEATURING ALL OF

nte 1.1-*rrtutoN pl-ANTspEcrMENs tN LoursrANA, oF
wHrcH 475,000 ARE HorrsED AT THE ULM Museuna or
I.IarunnI HIsroRv. ,.CERTAINLY oUR PRIMARY FocUS
IN DEVEL@ING A STATEMDE DATABASE WAS FOR THE

sqENnFtc coMMUNlry," sAlD Slser. "BurwE
WOULO ALSO LIKE TO ENCOURAGE TEACHERS AND

THEIR STUDENTS TO UTILIZE THE DATABASE AS AN

EDUCANONAL TOOL.,,

Txe orcmrD ffiAGEs AND DATAwILL BE FREELY

AVAILABLE THROUGH A CENTRAL WEBSITE THAT, ONCE

COMPLETED, WILL OFFER FAST DATA SORTING AND

FILTERING, RAPID DELIVERY OF IMAGES, MAPPING OF

SPECIMEN LOCATIOIIIS, AND CHECKLISTS OF PLANTS

FoR pARTrcuLARLocATtoNs, sArD Saser. THq
WEBSITE WLL ALSO FEATURE DIGITAL IMAGES OF LIVE

PLANTS, PLANT PARTS, AND IDENNFTNG FEATURES

FoR spEctEs Fot ND tru LoutsnNa, AccoRDtNG To
SASEK, wHo ADDED THAT VISUAL IDENNFICANON KEYS

WILL BE DEVELOPED TO AID TI{E GENERAL PUBLIC

UNFAMIUAR NNTH SCIENNFIC TERf,'IINOLOGY.

Brstpes rHE HERBARIUM IMAGING, wE wtLL HAvE A
srATE wEBsrrE FoR BorANtcAL tNFoRMnrpN. l'M
HOPING THIS WILL GROW TO INCLUDE ALL SORTS OF

INFORMATION THAT W|LL BE OF INTEREST TO THE

cENERAL puBLtc. Oruce rHE strE ts up AND RUNNING,

MAyBE wE cAN sEE rF rHe LNPS wouLD LIKE To GET

INVOLVED OFFICIALLY OR UNOFFICIAIT-Y?
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