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Presentation Notes
Today I will be discussing the Effects of initial feed timing on triploid rainbow trout at the Grace Fish Hatchery. This study was conducted by: myself,  Martin Koenig fisheries research biologist for IDFG  and Bryan Grant Grace Fish hatchery Manager.



Effects of Initial Feed Timing on Triploid 
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Presentation Notes
The out line for this presentation is as follows: First I will explain the purpose for this studyFollowed by the study methodsWe will then look at the results from the study and what these results implyFinally what future explorations of initial feed timing could enhance the results of this study.



Purpose of Feed Study 

Use science based practices to develop a standard 
initial feed time for rainbow trout. 
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Presentation Notes
The purpose of this study was to use science based practices to develop a standard initial feed time for rainbow trout. 



Why develop a Standard? 

• Quantitative vs. Anecdotal 
• Wide range of suggestions  
    in literature 
 
 
 
• Improve early rearing 
  

-Twongo and MacCrimmon, 1976 
-Piper et al, 1982  
-MacCrimmon and Twongo, 1980 

Presenter
Presentation Notes
There are several reasons we wanted to develop a standard feed time. Grace Fish Hatchery wanted quantitative rather than anecdotal evidence behind initial feed timingInitial feed timing is typically determined by the fish culturist. Percent swim-up estimates or visible yolk estimates can vary depending on the culturist. we wanted to address this.Another reason for developing a standard is because the scientific literature which refers to optimal feed timing for rainbow trout has a wide range of answers. We hope to simplify this for our facility.The final reason is to determine if we can improve early rearing. With the large number of rainbow trout raised at the facility and the mortality seen during early rearing, we wanted to know if initial feed timing has an effect on mortality or growth parameters. 



Methods 

• 6 treatments  
• 13, 15, 17, 19 ,21 and 25 

days post hatch (DPH) 
• 286, 330, 374, 418, 462   

and 550 TUs post hatch. 
• 4 replicates 
• Treatments assigned 

randomly 

Set up 
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Presentation Notes
Now that we have discussed why we wanted to conduct this study I will explain the study methods.We used six treatments. The treatments were initial feed timings of 13, 15, 17, 19, 21 and 25 days post hatch which is equal to 286, 330, 374, 418, 462, and 550 temperature units post hatch respectively.  In other words each treatment did not receive any feed until the designated time post hatch. The first five treatments were selected to cover the range that is typically suggested for feeding rainbow trout on 540F water. The 25 day treatment was selected to have an outlier beyond the typical recommendation. An early outlier was not used because there is a minimum point of development that a fish must reach before it can take feed. Each treatment was replicated 4 times. Grace fish hatchery has a constant water temperature of 540F so all rearing units were at the same temperature. The rearing volume and water flow were also the same for all units. 



Methods 

• Eyed eggs received from Troutlodge 
• Fry hatched in upwelling incubator 
• Rearing units stocked 11 DPH 
• Stocked with 100 fry 
 

Rearing Unit Stocking 
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Presentation Notes
The eggs for this study were obtained from Troutlodge. The eggs were all female triploid rainbow trout. The eggs used in the study came with a large batch of 45,000 eggs. All the eggs were hatched together in an upwelling incubator. 11 days post hatch the 24 rearing units were each stocked with 100 fry from the upwelling incubator.



Methods 

• Obtained initial length 
and weights 

• Fed for a daily increase in 
length = 0.025” 

• Assumed feed   
conversion = 1.0 

 

Feeding 
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Each day that a new treatment went on feed, sample counts were obtained. These measurements were used to determine the amount of feed that each rearing unit would receive. The feeding rate was set for a projected gain of .025 inches per day with an assumed feed conversion of 1.0. The calculations for daily feed requirements followed the standard for hatcheries with a constant water temperature.   



Methods 
Feeding 

P = 0.05386 
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This graph shows the sample counts which were taken before each treatment went on feed. The sample counts did not change significantly between day 13 and day 25.  An analysis of variance test with alpha of .05 was done on these samples.   



Methods 

• Rearing units were 
cleaned once daily 

• Feed adjusted daily for 
mortality 

• Fry fed in intervals 
throughout the day 

• Fry fed for 30 days 
 

Feeding 

Presenter
Presentation Notes
The rearing units were cleaned daily. To make sure that a rearing unit was not getting over fed daily mortality was recorded and feed was adjusted daily for each rearing unit. Feed was delivered at intervals throughout the day. Each treatment was fed for 30 days following initial feeding.



Methods 

• After 30 days fry were left off feed for 1 day 
• Total lengths on all individuals 
• Weights on all individuals 

Length and Weights 
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After 30 days on feed the fish were left off feed for 1 day to allow time for feed to pass through the gut. Then lengths and weights were taken for each fish.



Results 
Statistics 

 • ANOVA 
• α = 0.05 
• Box plots 
• Duncan’s Multiple 

Range test 
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Presentation Notes
This next section will cover the results from the study. Each of the response variables was analyzed using single factor analysis of variance.  An alpha of 0.05 was used. The following slides show box plots which illustrate these results. The box shows the interquartile range and the median.  The whiskers represent the minimum and maximum. Duncan’s multiple range test was also conducted to determine which groups were significantly different from each other. The treatments which are assigned the same letter are not significantly different. We will now look at the box plots and Duncan’s results for each response variable.



Results 
% Survival 

 

P = 0.4104 
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Presentation Notes
The first variable is survival. The mean survival ranged from 95.01% to 99.12%. Analysis of variance was used on normalized data to find no significant difference between treatments. 



Results 
% Survival 

 

P = 0.4104 

Treatment Survival (%) Duncan group 

13 DPH 99.1 ± 0.30 A 

15 DPH 95.0 ± 0.02 A 

17 DPH 97.2 ± 0.34 A 

19 DPH 95.6 ± 0.59 A 

21 DPH 98.5 ± 0.17 A 

25 DPH 96.6 ± 0.03 A 
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Presentation Notes
This is a reiteration of the previous slide showing the Duncan multiple range results. Any treatment with the same letter is not significantly different. The results indicate that the timing of initial feeding between days 13 and 25 did not have a significant effect on survival.



Results 
Weight (g) 

 
  

P < 0.0001 
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Now we will examine the weights.  Mean weight ranged from .69 to .87g.  Mean weight was significantly different among treatments.



Results 
Weight (g) 

 
  

P < 0.0001 

Treatment Weight (g)
Duncan 
group

13 DPH 0.69 ± 0.013 A
15 DPH 0.75 ± 0.014 B
17 DPH 0.83 ± 0.006 C
19 DPH 0.83 ± 0.005 C
21 DPH 0.87 ± 0.005 D
25 DPH 0.85 ± 0.013 C, D

Treatment Weight (g) Duncan group 

13 DPH 0.69 ± 0.013 A 

15 DPH 0.75 ± 0.014 B 

17 DPH 0.83 ± 0.006 C 

19 DPH 0.83 ± 0.005 C 

21 DPH 0.87 ± 0.005 D 

25 DPH 0.85 ± 0.013 C, D 
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Presentation Notes
Here is the Duncan Multiple range data for weights. We can see 13 and 15-days post hatch groups were the lightest, Day 21 was the heaviest but not significantly more than day 25.



Results 
Length (mm) 
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Presentation Notes
Now for length. Mean length ranged from 42.9 to 45.7mm. Mean length was significantly different among treatment groups.



Results 
Length (mm) 

 
 Treatment Length (mm) Duncan group 

13 DPH 42.9 ± 0.24 A 

15 DPH 43.7 ± 0.25 B 

17 DPH 45.2 ± 0.11 C 

19 DPH 45.2 ± 0.06 C 

21 DPH 45.6 ± 0.08 C 

25 DPH 45.7 ± 0.22 C 

Presenter
Presentation Notes
13-, and 15-DPH groups were significantly shorter at the end of the 30 d trial. There was not a significant difference in length from day 17 to day 25.



Results 
Condition Factor (C = Y • 10-7) 

 

P = 0.0013 
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Presentation Notes
Condition factor is a relationship between the weight and length of a fish. A target condition factor for rainbow trout  leaving our facility is 3800. With young fry the closer we can get to this target the better. Mean Condition factor ranged from 3095 to 3261. Condition factor was significantly different among treatment groups 



Results 
Condition Factor (C = Y • 10-7) 

 

P = 0.0013 

Treatment Condition factor (C) Duncan group 

13 DPH 3095 ± 36 A 

15 DPH 3167 ± 22 B 

17 DPH 3176 ± 4 B 

19 DPH 3183 ± 18 B 

21 DPH 3261 ± 22 C 

25 DPH 3184 ± 11 B 
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Presentation Notes
The 21-DPH treatment obtained a significantly higher condition factor. Condition factor was similar for 15,17,19 and 25-DPH, while the 13-DPH was significantly lower at the end of the 30 day trial.



Results 
Feed Conversion (gram feed / gram wt. gain) 
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Presentation Notes
Feed conversion measures the grams of feed required for the fish to gain a gram of weight. The lower the number the better the fish are converting feed to body mass. Mean Feed conversion ranged from 0.66 to 0.85 and was significantly different among treatment groups.



Results 
Feed Conversion (gram feed / gram wt. gain) 

 
 Treatment Feed Conversion Duncan Group 

13 DPH 0.85 ± 0.03 A 

15 DPH 0.75 ± 0.02 B 

17 DPH 0.72 ± 0.01 B 

19 DPH 0.71 ± 0.02 B, C 

21 DPH 0.66 ± 0.01 D 

25 DPH 0.67 ± 0.01 C, D 
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Presentation Notes
 13-DPH had the poorest feed conversion rate. Feed conversion rate was not significantly different between 15, 17, and 19-DPH, while conversion rates for 21-DPH and 25 were similar. 



Results 
% Weight Gain 
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Presentation Notes
Percent weight gain appeared to increase with days post-hatch, with groups fed later having greater weight gain. The range for mean percent weight gain was 497% to 625%. There was a significant difference among treatment groups 



Results 
% Weight Gain 

 
Treatment Percent weight gain Duncan group 

13 DPH 497.2 ± 14.7 A 

15 DPH 555.5 ± 14.8 A 

17 DPH 566.5 ± 8.5 A, B 

19 DPH 584.5 ± 18.4 B 

21 DPH 613.0 ± 9.2 B 

25 DPH 625.6 ± 14.4 C 

Presenter
Presentation Notes
Day 25 shows the highest percent weight gain over the 30 day period. 



Results 
Specific Growth Rate (% wt. gain / day) 
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Presentation Notes
The range for specific growth rate was 5.95 to 6.60 %/Day. Mean specific Growth Rate was significantly different among  treatments 



Results 
Specific Growth Rate (% wt. gain / day) 

 
Treatment Specific growth rate Duncan group 

13 DPH 5.95 ± 0.08 A 

15 DPH 6.26 ± 0.08 A 

17 DPH 6.32 ± 0.04 A, B 

19 DPH 6.41 ± 0.09 B 

21 DPH 6.54 ± 0.04 B 

25 DPH 6.60 ± 0.07 C 
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Presentation Notes
Day 13 had the lowest growth rate on average. Specific growth rate was highest for day 25.  



Results 
Which Day Will Grace Hatchery Feed? 

 
 

• Day 21 and Day 25 similar 
• Best weight gain = 25 DPH 
• Less variation in size = 25 DPH 
• 25 DPH = More time for fish to swim-up 
• Grace Hatchery will feed at 25 DPH                  

(25 DPH = 550 temperature units post hatch) 
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Throughout the study Day 21 and 25 performed similarly.  However, Day 25 showed us the greatest percent weight gain over the 30 day trial. Day 25 also had the least variation in individual length and weight samples.Waiting until Day 25 also maximizes the time for fish to swim-up from the bottom which makes for easier cleaning in a large rearing unit. Small fry that are not swimming up make it very difficult to clean properly this could easily lead to high mortality .This also assures fish are not in the wasted feed on the bottom of the rearing unit.Grace fish hatchery’s operation will find the most benefit by using day 25 as an initial feed date for triploid rainbow trout. 25 DPH translates to about 550 tu post hatch.



Implications 

• Improve early rearing 
• Feeding later will not  

starve fish 
• Cost savings                      

(feed conv. improve by ~20%) 

• Consistency 
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The implication of this study are: By feeding on day 25 we are improving growth during early rearing. We know from the mortality data that we will not starve fry with in this time frame. We did leave 100 fry off feed until they showed visible signs of starvation. It was between 38 and 40 days post hatch before these fry showed these signs. We will potentially reduce cost with the improved feed conversions at the early stages. Feed conversions improved nearly 20% from day 13 to day 25. The initial feed timing will be consistent at grace fish hatchery which could improve consistency in the fish which leave our facility.



Future Exploration 

• Scale 
• What about day 25 through day 40? 
• What happens after 30 days on feed? 
• Other Species 
• Other Hatcheries 
      

Presenter
Presentation Notes
Areas where the results of this study need to be explored further are: Scale: Do the results that we found in these small rearing units with 100 fry translate to large rearing units with 40-80 thousand fry.  What happens between day 25 were this study ended and day 40 were the fish were observed to be starving. Will mortality increase during this time frame? What happens to the fish after they have been on feed for 30 days. Will the results found here lead to healthier 3’” or 10” fish or affect return to creel.  Can the results be applied to other species?  Can these be repeated at other facilities with different water characteristics? For example: facilities which operate at a different water temperature
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Questions 
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We will end with this slide which illustrates one of the reasons behind the hatchery program: Providing an angling opportunity for folks such as this young girl who caught a pretty nice fish during free fishing day festivities at Grace Fish Hatchery.Any questions?
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