Photosynthesis and the Green Isopod Pentidotea resecata

Joanna M. Cowles and David L. Cowles
Walla Walla University

Abstract Di :
.« e . ISCUSSION

The isopod Pentidotea resecata can be found living on the eelgrass Zostera marina and Macrocystis Mean rates of respiration for P. resecata in each
spp. along the western coast of the United States. Two separate color morphs can be found, a brown _ experimental group For live individuals the respiration rate was signiﬁca ntIy higher in the
mo'rph Yvhlch lives on Macrocys.t'/s anc.zl a green color m.orph on Zc?stera marina. Diet consists mainly of - :.,N Q - dark than it was in the Iight. This strongly suggests photosynthesis
their primary substrate along with epiphytes such as diatoms which often grow on the substrate surface. AN, o 7 _
In this study respirometry was done on individuals of the green color morph to determine whether l‘ T s w. Y TP ?g) 6 1 contributi ng oxygen to the system In the |Ight and Iowermg the apparent
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chloroplasts consumed in their diet maintained functionality. Light and dark respirometry was e ¥ T N % : 3 a metabolism. It also rules out differences in activity which would have
conducted on living specimens with as many diatoms and other epiphytes removed from their body | 1 -~ T T . . _ o o
surface as possible. Each isopod was then sacrificed and its gut removed before repeating both light and L 4 had the OppOSIte effect since ISOpOdS showed similar aChVIty Oor were
dark respirometry to determine the contribution to photosynthesis from the epiphytes. Most individuals _cgu 3 — even slightly more active in the |ight. Over the three week period the
used for respirometry were between 4.5 and 5 cm to eliminate variation in metabolic rate due to body Figure 1. Pictures showing LED Grow Lights and the experimental setup with respirometry "GE's' 2 — t of bhot thesi dto i likelv due to i 9
mass. These sizes are all greater than the size range reported in the literature. Little size-dependent chambers and oxygen optodes. c 1 — amount ot photosyntnesis appearea 1o incredse, likely due 1o Incredse
variation in metabolic rate was seen within the range used. All respirometry was conducted with partial | < 5 diatom grOWth on the exoskeleton of the iSOpOdS. Diatoms were
pressures of o>fyge.n above 100 mm.Hg and n.o oxycon.formity was observec}. During Iive.resjpirc.)metry Results Experimental groups brushed off prior to respirometry, however it was impossible to remove
the mean respiration rate was consistently higher during the dark than during the light, indicating N onifi diff : din g ity b lioh | | _ |
ohotosynthesis. Comparison of whole-animal respiration with that of animals with their guts removed O signincant difference was tound In 1sopoa activity between lignht O Alive -Light B Alive - Dark O Dead - light B Dead - dark them all.

showed that although epiphytes do contribute to both respiration and photosynthesis, the material and dark environments. (Fig, 2) | f anything their activity in the |ight was

within the gut is likely contributing as well. Over a three week experimental period the level of The results for dead ISOpOdS (Wlth an exoskeleton but no gUt)

Figure 3. Mean metabolic rate seen in the light and dark in both live and dead animals. The

respiration increased in the dark, possibly due to increased diatom load. Trends in metabolism over time mean metabolism for live animals in the dark was significantly higher than any of the other showed a less pronounced difference between |ight and dark
as measured during the light were not as clear. eliminate interference from any pre-exist Ng circadian cycles. groups. There was no other significance found. Letters indicate groups which are

significantly different. Two-way ANOVA, p<0.001. Error bars indicate standard deviation.

higher. Both light and dark trials were conducted during the day to

metabolism. Metabolism of dead isopods in the light was not

significantly different from that of dead isopods in the dark. This suggests

Introduction Measurement of activity under light and dark
. . . conditions For live individuals the apparent rate of respiration was significant| that the contents of the gut, present only in live animals, make an
The isopod Pentidotea resecata is found along the western coast of the 0 PP P 5 Y . O : .
. . . . . higher in the dark than in the light. This suggests that some of the important contribution to photosynthesis. With the gut removed from
United States. Individuals of this species are the same color as their 9 r | o . o . . : .
. . respired oxygen is being replaced via photosynthesis in the light. Over dead animals, no difference was observed between light and dark
substrate and primary food source with green color morphs found on the 8 . . L .
7 the three week experimental period this effect increased (Fig 4). experimental periods, suggesting little photosynthesis by surface

eelgrass Zostera marina and brown color morphs found on Macrocystis

diatoms under these conditions.

spp. Due to this variation in color it was hypothesized that chloroplasts
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may be taken in with their food. In this study we investigated whether 4 - Mean metabolic rateskof live isopods by Conclusions:
. . L . . = wee
3 o : : : : : : :
chloroplasts are retained in the gut and maintain some functionality. N o Differences in apparent metabolism in the light and dark of live animals
, o 1.2
o . suggested that substantial photosynthesis is taking place in the light
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Methods 0 . | I,g 08 ® « Some of the photosynthetic activity appeared to be due to diatoms
Light Dark e
. . g 06 ¢ growing on the outer surface of the animals
Respirometry was conducted using oxygen optodes to measure the e Akt Lol - N st e S .. .
igure <. Cl'IVIty evels asS measure Y movement across a gria. O signi cant difference G o O .
S - - - i ur data suggest that at least some of the photosynthesis may have
oxygen levels inside sealed chambers contamlng dan |50p0d In seawater was found between light and dark activity levels in 20 animals. Paired randomization t-test “E’ 0.2 55 P y y
held at a constant temperature. Both ||ght and dark respirometry was with 10,000 randomizations, p=0.1256. Error bars indicate standard deviation. § 0.0 | | | | been from viable Ch|0r0p|35t5 within the 8Ut of the animal
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— T : r th lls make an ntri n he animal’s metabolism
done on living specimens and repeated on dead specimens with their gut The mean respiration rate of live individuals in the dark was Week °. ether these cells make any contribution to the animal’s
removed. Light respiration was done using LED lights with a significantly higher than the mean respiration rate of live individuals in | | | s unclear
hot theticall - t (F' 1) A diff t ¢ Light metabolism B Dark metabolism
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