Summary of Light intensity and Greenwater Trial - April 2000





Aim:- To assess the effect of light intensity in clear water on feeding behaviour of larval striped trumpeter reared in greenwater, using short term feeding trials.





Method:- 


Larvae were cultured in greenwater in a 3000L tank in hatchery.  Light intensity at the surface ranged from 2.15 - 19.42 (mol.s.m-2 from two Biolux, fluorescent lights about 1 metre above water surface and an incandescent light (used for fade in and out).  Rotifers enriched with Tahitian Isocrysis sp. and DHA Selco, were added at 5/mL morning and afternoon, respectively.


Larvae kept in the dark overnight before commencement of the experimental trial.


On the morning of the trial, 20 larvae from the culture tank were sampled to confirm gut evacuation. 


20 larvae were siphoned from the intensive culture into each of 25 3L experimental tanks (blue) in approximately 0.5L of culture water, at 10 minute intervals immediately before feeding commenced. Experimental tanks were filled to 3L with filtered sea water (FSW), siphoned down, then filled to 3L again to dilute the culture water - minimising algal cells present.(total larvae = 500 + 40 +20 = 560)   


Algae and FSW acclimated to temperature of intensive culture were added to the experimental tanks, according to the treatment, to make a final volume of 3L.


Treatment			Approx.


Light intensity			Turbidity


((mol.s-1.m-2)			(NTU)


0.10				0.08


1.0				0.08


5.0				0.08


10.0				0.08


One greenwater ‘control’ - with algal density similar to intensive culture - allowed comparison with clearwater at the same light intensity (10 (mol.s-1.m-2), and previous greenwater trials.


Treatment		Approximate volume		Approximate volume 	Approx.


Algal cell density	algae added			FSW added		Turbidity


(cells/mL)		(mL)*				(mL)*			(NTU)


0.1 x 106		200				1800			2.60


* Volumes determined assuming stock algae density of 1.5 x 106 cells/mL.  





After addition of algae and FSW, rotifers boosted with Tetraselmis overnight and screened 63-250 (m were added to tanks at 2/mL.  Addition of rotifers marked start of 1 hour feeding time for each tank.


Start of feeding time for each tank was staggered at 10 minute intervals to allow time for sampling larvae at the end of feeding time.


Total duration of trial was 5 hours, with experimental tanks fed every 10 minutes between 9:30 am and 1:30 pm.


Larvae were poured onto a 100 screen, pipetted onto slides (cooled by icebricks), then squashed with a coverslip.  Presence or absence of rotifers in the gut was scored, and number of rotifers counted.





�
Brief Results:-





Day 8


Average larval standard length: 5557 ( 44(m


Average mortality in experimental tanks during feeding trial:  5% 


Stock algae used for treatments; Cell density: 1.90 x 106 cells/mL; Turbidity: 100 NTU


Intensive culture tank (T9); Cell density: 0.053 x 106 cells/mL; Turbidity: 4.07 NTU


Light intensity and turbidity of treatments:


Treatment - 	Light intensity ((mol.s-1.m-2)		Turbidity (NTU) (mean ± SE)


0.10			0.10	±	0.00			0.55	±	0.10


1.0			1.02	±	0.04			0.47	±	0.05


5.0			5.09	±	0.04			0.67	±	0.09


10.0			10.00	±	0.35			0.61	±	0.19


10.0 - greenwater	9.95	±	0.29			5.46	±	0.81





Statistics - within day:


Light intensity only. Proportion of larvae feeding and feeding intensity at the lowest light intensity treatment (0.1 (mol.s-1.m-2) were significantly lower than the other light intensities tested, with no significant differences between 1, 5, and 10 (mol.s-1.m-2. Overall, the optimum light intensities for feeding were 1, 5, and 10 (mol.s-1.m-2 (means: 81-84% feeding, 6-7 rotifers/feeding larva in the 1 hour feeding time).


Planned contrast - greenwater and clearwater at 10 (mol.s-1.m-2. Statistics not done yet, due to issue of which of the 6 replicates to remove. Looks like no significant difference in proportion feeding, but there was a higher feeding intensity in greenwater compared with clearwater.





Day 15


Average larval standard length: 7110 ( 104(m


Average mortality in experimental tanks during feeding trial:  0.2% 


Stock algae used for treatments; Cell density: 1.89 x 106 cells/mL; Turbidity: 96.1 NTU


Intensive culture tank (T9); Cell density: 0.091 x 106 cells/mL; Turbidity: 6.70 NTU


Light intensity and turbidity of treatments:


Treatment - 	Light intensity ((mol.s-1.m-2)		Turbidity (NTU) (mean ± SE)


0.10			0.10	±	0.00			0.53	±	0.04


1.0			1.04	±	0.05			0.62	±	0.04


5.0			5.09	±	0.04			0.88	±	0.34


10.0			9.45	±	0.07			0.72	±	0.11


10.0 - greenwater	10.30	±	0.32			2.90	±	0.14





Statistics - within day:


Light intensity only. Proportion of larvae feeding at the lowest two light intensity treatments (0.1 and 1 (mol.s-1.m-2) was significantly lower than at 5 (mol.s-1.m-2, however there were no significant differences between feeding at the highest light intensity tested (10 (mol.s-1.m-2) and the other treatments. Similar pattern for feeding intensity, except that it was significantly lower in both of the lowest light treatments than in both of the high light treatments (also variances were unequal). Overall, the optimum light intensity for feeding was 5 (mol.s-1.m-2. (means: 78% feeding, 7 rotifers/feeding larva in the 1 hour feeding time).


Planned contrast - greenwater and clearwater at 10 (mol.s-1.m-2. There was no significant difference in the proportion of larvae feeding in the two treatments (note unequal variances), however feeding intensity was almost significantly higher (Prob>F=0.065) in greenwater compared with clearwater.





Day 23


Average larval standard length: 8728 ( 91(m


Average mortality in experimental tanks during feeding trial:  0.2% 


Stock algae used for treatments; Cell density: 1.80 x 106 cells/mL; Turbidity: 83.9 NTU


Intensive culture tank (T9); Cell density: 0.136 x 106 cells/mL; Turbidity: 5.85 NTU


Light intensity and turbidity of treatments:


Treatment - 	Light intensity ((mol.s-1.m-2)		Turbidity (NTU) (mean ± SE)


0.10			0.10	±	0.00			0.79	±	0.23


1.0			1.02	±	0.04			0.75	±	0.09


5.0			5.09	±	0.04			0.50	±	0.02


10.0			9.80	±	0.24			0.67	±	0.07


10.0 - greenwater	9.67	±	0.28			5.25	±	0.05





Statistics - within day:


Light intensity only. Proportion of larvae feeding and feeding intensity were not significantly different across the light intensities tested, with unequal variances in feeding intensity data. Overall, all of the light intensities tested resulted in good feeding responses (means: 97% feeding and 12 rotifers/feeding larva in the 1 hour feeding time).


Planned contrast - greenwater and clearwater at 10 (mol.s-1.m-2. There was no significant difference in the proportion of larvae feeding in the two treatments, however feeding intensity was significantly higher (Prob>F=0.025) in greenwater compared with clearwater (14 and 10 rotifers/feeding larva, respectively).








