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‭Background‬
‭This‬‭is‬‭the‬‭first‬‭time‬‭our‬‭team‬‭has‬‭participated‬‭in‬‭the‬‭Plant‬‭the‬‭Moon‬‭Challenge.‬
‭We‬‭chose‬‭to‬‭grow‬‭potatoes‬‭and‬‭radishes‬‭because‬‭potatoes‬‭have‬‭a‬‭very‬‭high‬‭nutrition‬
‭and‬‭radishes‬‭because‬‭they‬‭were‬‭easy‬‭to‬‭grow‬‭and‬‭mature‬‭within‬‭the‬‭timeline.‬

‭Independent‬‭Variables‬
‭The‬‭independent‬‭variables‬‭were‬‭the‬‭amount‬‭of‬‭different‬‭soils‬‭compositions‬‭and‬‭different‬
‭mixtures‬‭in‬‭the‬‭pots‬‭to‬‭see‬‭how‬‭the‬‭plant‬‭environment‬‭would‬‭be‬‭affected.‬‭This‬
‭experiment‬‭was‬‭conducted‬‭indoors‬‭in‬‭our‬‭science‬‭lab.‬ ‭We‬‭used‬‭the‬‭following‬‭mixtures‬
‭of‬‭lunar‬‭regolith‬‭(simulant)‬‭(LS),‬ ‭and‬‭organic‬‭Miracle‬‭Gro‬‭potting‬‭soil‬‭(MG).‬ ‭(Ratios‬
‭LS/MG)‬
‭Pots‬‭and‬‭the‬‭different‬‭mixtures:‬‭100%‬‭lunar‬‭regolith‬‭(‬‭LS)‬‭,‬ ‭80%‬‭LS/20%‬‭MG,‬‭70%‬
‭LS/30%‬‭MG,‬ ‭60%‬‭LS/40%‬‭MG,‬ ‭50%‬‭LS/50%‬‭MG,‬‭100%‬‭MG‬
‭Watering‬‭was‬‭performed‬‭daily,‬‭the‬‭same‬‭volume‬‭of‬‭water‬‭was‬‭used‬‭for‬‭all‬‭pots.‬
‭The‬‭room‬‭temperature‬‭was‬‭maintained‬‭near‬‭70℉,‬‭using‬‭a‬‭radiant‬‭heat‬‭panel,‬‭as‬‭well‬‭as‬
‭radiant‬‭heat‬‭from‬‭an‬‭adjoining‬‭room.‬
‭We‬‭chose‬‭to‬‭use‬‭a‬‭UV‬‭grow‬‭light‬‭suspended‬‭16‬‭cm‬‭above‬‭the‬‭soil‬‭level‬‭of‬‭the‬
‭pots.‬

‭Dependent‬‭Variable‬
‭The‬‭height‬‭of‬‭the‬‭plants‬‭was‬‭measured‬‭in‬‭centimeters,‬‭daily.‬

‭Experimental‬‭Design‬

‭Will‬‭potatoes‬‭or‬‭radishes‬‭grow‬‭better‬‭in‬‭various‬‭combinations‬‭of‬‭lunar‬‭simulant‬‭(LS)‬‭and‬
‭organic‬‭miracle-gro‬‭potting‬‭soil‬‭(MG).‬

‭5‬‭of‬‭the‬‭10‬‭provided‬‭pots‬‭will‬‭be‬‭planted‬‭with‬‭5‬‭seeds‬‭each‬‭radish‬‭seeds.‬
‭5‬‭of‬‭the‬‭pots‬‭will‬‭be‬‭planted‬‭with‬‭1‬‭eye‬‭each‬‭of‬‭russet‬‭potato.‬

‭The‬‭potato‬‭and‬‭radish‬‭seeds‬‭will‬‭be‬‭planted‬‭in‬‭soil‬‭combinations‬‭as‬‭follows:‬
‭For‬‭each,‬

‭one‬‭pot‬‭will‬‭be‬‭a‬‭control‬‭of‬‭100%‬‭lunar‬‭regolith‬‭simulant‬‭(LS).‬
‭One‬‭pot‬‭will‬‭have‬‭a‬‭ratio‬‭of‬‭50%‬‭LS‬‭:‬‭50%‬‭Miracle-‬‭gro‬‭soil.‬‭(MG)‬
‭One‬‭pot‬‭will‬‭have‬‭a‬‭ratio‬‭of‬‭70%‬‭LS‬‭:‬‭30%‬‭MG‬
‭One‬‭pot‬‭will‬‭have‬‭a‬‭ratio‬‭of‬‭60%‬‭LS‬‭:‬‭40%‬‭MG‬
‭One‬‭pot‬‭will‬‭have‬‭a‬‭ratio‬‭of‬‭80%‬‭LS‬‭:‬‭20%‬‭MG‬
‭One‬‭additional‬‭pot‬‭each‬‭will‬‭be‬‭a‬‭control‬‭of‬‭100%‬‭MG‬



‭crop‬ ‭LS/MG‬ ‭LS/MG‬ ‭LS/MG‬ ‭LS/MG‬

‭Potato‬ ‭100%LS‬ ‭80/20‬ ‭70/30‬ ‭60/40‬ ‭50/50‬ ‭100%MG‬

‭Radish‬ ‭100%LS‬ ‭80/20‬ ‭70/30‬ ‭60/40‬ ‭50/50‬ ‭100%MG‬

‭A‬‭grow‬‭light‬‭suspended‬‭16‬‭cm‬‭above‬‭the‬‭soil‬‭level‬‭of‬
‭the‬‭pots.‬

‭Initial‬‭measurements‬‭of‬‭soil‬‭mass,‬‭soil‬‭pH,‬ ‭water‬
‭volume,‬‭room‬‭temperature.‬

‭Daily‬‭measurements‬‭will‬‭be‬‭taken‬‭of‬‭room‬
‭temperature,‬‭soil‬‭pH,‬‭soil‬‭moisture,‬‭and‬‭vegetative‬
‭growth.‬

‭Hypothesis‬
‭Our‬‭team‬‭hypothesis‬‭was‬‭that‬‭radishes‬‭would‬‭grow‬‭better‬‭than‬‭the‬‭potatoes‬‭at‬‭any‬
‭composition.‬

‭Data‬‭and‬‭Results‬

‭We‬‭noticed‬‭that‬‭the‬‭radishes‬‭grown‬‭in‬‭the‬
‭50/50‬‭soil‬‭composition‬‭showed‬‭the‬‭best‬‭daily‬
‭growth.‬ ‭We‬‭were‬‭surprised‬‭that‬‭one‬‭radish‬
‭germinant‬‭grew‬‭successfully‬‭in‬‭the‬‭100%‬‭Lunar‬
‭Simulant.‬ ‭All‬‭of‬‭the‬‭successful‬‭plants‬‭seemed‬
‭like‬‭they‬‭had‬‭weak‬‭stems.‬ ‭No‬‭radishes‬
‭developed,‬‭but‬‭some‬‭stem‬‭swell‬‭was‬‭seen‬‭in‬
‭the‬‭plants‬‭in‬‭the‬‭70/30‬‭soil‬‭mix,‬‭and‬‭the‬‭100%‬
‭Miracle‬‭Gro‬‭soil.‬



‭Notes:‬ ‭Soil‬‭Moisture‬

‭09/25.‬ ‭We‬‭added‬‭30mL‬‭tap‬‭water‬‭to‬‭each‬‭pot.‬ ‭It‬‭seemed‬‭too‬‭dry.‬ ‭We‬‭added‬
‭an‬‭additional‬‭20mL‬‭tap‬‭water‬‭to‬‭each‬‭pot‬‭and‬‭let‬‭it‬‭stand‬‭for‬‭1‬‭hour.‬ ‭The‬
‭moisture‬‭tester‬‭still‬‭showed‬‭in‬‭the‬‭red.‬ ‭We‬‭added‬‭another‬‭20mL‬‭and‬‭let‬‭it‬
‭stand‬‭overnight.‬ ‭We‬‭decided‬‭70‬‭mL‬‭of‬‭water‬‭was‬‭too‬‭much,‬‭so‬‭we‬‭adjusted‬
‭the‬‭water‬‭volume‬‭to‬‭30mL.‬ ‭Over‬‭the‬‭course‬‭of‬‭the‬‭15‬‭days,‬‭the‬‭average‬
‭moisture‬‭in‬‭all‬‭soils‬‭was‬‭around‬‭1.‬ ‭The‬‭plants‬‭looked‬‭wilty‬‭and‬‭the‬‭soil‬‭was‬
‭dry.‬ ‭We‬‭adjusted‬‭the‬‭water‬‭volume‬‭again‬‭to‬‭50mL.‬ ‭The‬‭plants‬‭seemed‬
‭healthier‬‭with‬‭this‬‭volume.‬

‭The‬‭heat‬‭panel‬‭was‬‭located‬‭on‬‭one‬‭side‬‭of‬‭the‬‭grow‬‭setup.‬ ‭The‬‭soils‬‭were‬
‭consistently‬‭drier‬‭in‬‭the‬‭pots‬‭closest‬‭to‬‭the‬‭heat‬‭panel.‬ ‭We‬‭began‬‭rotating‬
‭the‬‭seed‬‭pot‬‭tray‬‭180°‬‭daily,‬‭so‬ ‭all‬‭soils‬‭were‬‭equally‬‭affected‬‭by‬‭the‬
‭placement‬‭of‬‭the‬‭heat‬‭panel.‬

‭The‬‭room‬‭we‬‭were‬‭using‬‭for‬‭the‬‭experiment‬‭had‬‭no‬‭heat‬‭source‬‭of‬‭its‬‭own,‬
‭but‬‭could‬‭receive‬‭heat‬‭from‬‭an‬‭adjoining‬‭room.‬ ‭We‬‭attempted‬‭to‬‭maintain‬
‭the‬‭heat‬‭near‬‭the‬‭grow‬‭setup‬‭at‬‭70℉.‬ ‭This‬‭was‬‭achieved‬‭by‬‭leaving‬‭the‬
‭door‬‭to‬‭the‬‭adjoining‬‭room‬‭open,‬‭and‬‭utilizing‬‭a‬‭radiant‬‭heat‬‭panel.‬‭A‬
‭thermometer‬‭was‬‭attached‬‭to‬‭the‬‭framework‬‭of‬‭the‬‭grow‬‭light‬‭suspension.‬
‭The‬‭following‬‭table‬‭shows‬‭the‬‭average‬‭daily‬‭temperature‬‭at‬‭the‬‭grow‬‭setup.‬



‭Results‬

‭The‬‭potato‬‭pots‬‭had‬‭the‬‭following‬‭compositions‬‭of‬‭100%‬‭Ls/0%‬
‭Mg,80%Ls/20%Mg,70%Ls/30%Mg,60%Ls/40%Mg,50%/50%,and‬
‭0%Ls,100Mg.All‬‭of‬‭the‬‭plants‬‭excluding‬‭one‬‭had‬‭no‬‭growth.The‬‭one‬‭potato‬
‭that‬‭sprouted‬‭was‬‭planted‬‭after‬‭the‬‭others‬‭because‬‭we‬‭forgot‬‭to‬‭put‬‭one‬
‭potato‬‭in‬‭and‬‭realized‬‭the‬‭mistake‬‭shortly‬‭after.‬

‭Radish‬‭Pot‬‭one,100%‬‭lunar‬‭soil:‬
‭We‬‭planted‬‭5‬‭seeds‬‭and‬‭got‬‭a‬‭single‬‭12cm‬‭radish‬‭plant.‬
‭Radish‬‭Pot‬‭two,80/20:‬
‭We‬‭planted‬‭5‬‭seeds‬‭and‬‭got‬‭a‬‭single‬‭7cm‬‭radish‬‭plant.‬ ‭Several‬‭germinants‬‭sprouted,‬‭but‬‭then‬
‭died‬‭shortly‬‭after.‬
‭Radish‬‭Pot‬‭three,70/30:‬
‭We‬‭planted‬‭5‬‭seeds‬‭and‬‭got‬‭two‬‭plants,‬‭a‬‭15.5cm‬‭plant‬‭and‬‭a‬‭11cm‬‭plant.‬ ‭One‬‭of‬‭the‬‭plants‬
‭showed‬‭a‬‭0.5cm‬‭long‬‭section‬‭of‬‭the‬‭stem‬‭swelling‬‭just‬‭above‬‭the‬‭soil‬‭level.‬
‭Radish‬‭Pot‬‭four,60/40:‬
‭We‬‭planted‬‭5‬‭seeds‬‭and‬‭got‬‭two‬‭plants‬‭including‬‭a‬‭14‬‭cm‬‭and‬‭a‬‭20cm‬‭plant.‬
‭Radish‬‭Pot‬‭five,50/50:‬
‭We‬‭planted‬‭5‬‭seeds‬‭and‬‭got‬‭four‬‭plants‬‭including‬‭a‬‭7cm,9cm,14cm,and‬‭a‬‭38.5cm‬‭plant‬‭(flower‬
‭stem‬‭development)‬



‭Experiment‬‭Daily‬‭observations‬‭and‬‭notes.‬

‭Date‬ ‭Notes‬

‭9/25‬ ‭09/27‬ ‭09/29‬ ‭09/30‬ ‭10/02‬ ‭10/03‬ ‭10/04‬ ‭10/05‬ ‭10/06‬ ‭10/08‬ ‭10/10‬ ‭10/17‬ ‭10/20‬ ‭10/22‬ ‭11/02‬

‭Radishes‬
‭Soil‬‭composition‬‭by‬‭volume.‬
‭mL‬ ‭Planted‬

‭Soil‬
‭moisture‬

‭100%LS‬ ‭338‬‭mL.‬‭Lunar‬‭Soil‬‭(LS)‬ ‭5‬‭seeds‬ ‭2‬ ‭3‬‭sprouts‬
‭2‬‭sprouts‬
‭died‬

‭Radish‬‭leaves‬
‭start‬‭to‬‭yellow‬

‭80/20‬ ‭270‬‭mL‬‭LS‬‭/‬‭68‬‭mL.‬‭(MG)‬ ‭5‬‭seeds‬ ‭2.5‬ ‭1‬‭sprout‬
‭sprout‬
‭died‬

‭1‬
‭sprout‬ ‭sprout‬‭died‬ ‭2‬‭germinants‬ ‭1‬‭germinant‬

‭70/30‬ ‭237‬‭mL‬‭LS‬‭/‬‭101‬‭mL‬‭MG‬ ‭5‬‭seeds‬ ‭5.5‬ ‭1‬‭sprout‬

‭60/40‬ ‭203‬‭mL‬‭LS‬‭/‬‭135‬‭mL‬‭MG‬ ‭5‬‭seeds‬ ‭6‬ ‭2‬‭sprouts‬
‭1‬
‭sprout‬ ‭1‬‭sprout‬‭died‬

‭50/50‬ ‭169‬‭mL‬‭LS‬‭/‬‭169‬‭mL‬‭MG‬ ‭5‬‭seeds‬ ‭8‬ ‭2‬‭sprouts‬ ‭1‬‭sprout‬
‭1‬
‭sprout‬ ‭sprout‬ ‭sprout‬‭died‬ ‭flower‬

‭100%mg‬ ‭338‬‭mL.‬‭Miracle‬‭Gro‬‭(MG)‬ ‭5‬‭seeds‬ ‭6.5‬
‭1‬
‭sprout‬ ‭1‬‭sprout‬ ‭3‬‭sprouts‬ ‭1‬‭sprout‬‭died‬

‭Heat‬
‭panel‬

‭opened‬‭library‬
‭door‬‭to‬
‭increase‬‭temp‬

‭Potatoes‬

‭100%‬‭LS‬ ‭338‬‭mL.‬‭Lunar‬‭Soil‬‭(LS)‬ ‭1square‬‭inch‬ ‭5‬

‭80LS/20‬
‭MG‬ ‭270‬‭mL‬‭LS‬‭/‬‭68‬‭mL.‬‭(MG)‬ ‭1square‬‭inch‬ ‭5.5‬

‭70/30‬ ‭237‬‭mL‬‭LS‬‭/‬‭101‬‭mL‬‭MG‬ ‭1square‬‭inch‬ ‭3‬

‭60/40‬ ‭203‬‭mL‬‭LS‬‭/‬‭135‬‭mL‬‭MG‬ ‭1square‬‭inch‬ ‭6‬

‭50/50‬ ‭169‬‭mL‬‭LS‬‭/‬‭169‬‭mL‬‭MG‬ ‭1square‬‭inch‬ ‭8‬

‭100%MG‬ ‭338‬‭mL.‬‭Miracle‬‭Gro‬‭(MG)‬ ‭1square‬‭inch‬ ‭9‬

‭Pot‬‭fell‬‭to‬‭floor,‬
‭replaced‬‭soil‬‭and‬
‭potato‬ ‭replant‬

‭rotate‬
‭the‬‭tray‬
‭180‬‭°‬
‭daily‬



‭Radish‬‭Pot‬‭six,100%‬‭miracle‬‭grow:‬
‭We‬‭planted‬‭5‬‭seeds‬‭and‬‭got‬‭four‬‭plants‬‭including‬‭two‬‭10cm‬‭plants,a‬‭15cm‬‭,and‬‭a‬‭17cm‬‭plant.‬
‭(flower‬‭stem‬‭development)‬

‭Conclusion‬
‭We‬‭concluded‬‭that‬‭our‬‭hypothesis‬‭was‬‭supported.‬ ‭The‬‭radish‬‭plants‬‭grew‬
‭better‬‭than‬‭the‬‭potato‬‭plants.‬ ‭However,‬‭none‬‭of‬‭our‬‭plants‬‭produced‬‭any‬
‭edible‬‭vegetables.‬ ‭The‬‭potato‬‭pots‬‭showed‬‭not‬‭visible‬‭growth‬‭throughout‬
‭the‬‭experiment.‬ ‭At‬‭harvest‬‭we‬‭discovered‬‭that‬‭all‬‭but‬‭one‬‭of‬‭the‬‭potato‬
‭pieces‬‭rotted.‬ ‭The‬‭piece‬‭planted‬‭late‬‭(due‬‭to‬‭a‬‭missed‬‭planting)‬‭in‬‭the‬‭100%‬
‭Miracle‬‭Grow‬‭soil‬‭did‬‭have‬‭some‬‭root‬‭developing‬‭at‬‭harvest.‬ ‭We‬‭wondered‬
‭if‬ ‭the‬‭potatoes‬‭had‬‭not‬‭been‬‭aged‬‭correctly,‬‭since‬‭the‬‭potatoes‬‭that‬‭we‬
‭used‬‭were‬‭harvested‬‭two‬‭days‬‭prior‬‭to‬‭planting.‬ ‭We‬‭also‬‭wondered‬‭why‬
‭the‬‭radishes‬‭developed‬‭flowers,‬‭but‬‭no‬‭radishes.‬ ‭We‬‭wonder‬‭if‬‭the‬‭fact‬
‭that‬‭they‬‭were‬‭exposed‬‭to‬‭the‬‭grow‬‭light‬‭24‬‭hours‬‭a‬‭day‬‭may‬‭have‬‭affected‬
‭the‬‭maturation‬‭of‬‭the‬‭plant.‬




