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Abstract

In some cases, inadequate uptake of water post fertilization leads to soft eggs that are susceptible to mechanical injury. This study tested how providing mineral ions in the hardening medium would effect the amount of water that was taken up by the egg. Increasing the ionic strength of hardening water decreased the amount of water that is taken up by the egg, resulting in a softer egg in water with higher ionic strength. There was no apparent difference in the water uptake of eggs that were exposed to sodium chloride, calcium chloride, sodium bicarbonate or a sea salt mixture that contained a great variety of ionic species. It was concluded that the occurrence of “soft” eggs is not a simple ionic deficiency in the egg.

Introduction

As part of the Canadian Salmonid Enhancement Program (MacKinlay, 2004), the Capilano River Salmon Hatchery, located in the city of North Vancouver, B.C., produces salmon smolts for release to mitigate for the loss of habitat due to the construction of the Cleveland Dam to supply the Greater Vancouver Regional District with drinking water. Periodically, the Capilano coho salmon show a tendency to produce “soft” eggs -- eggs that do not absorb sufficient water after fertilization to make them turgid and resistant to mechanical shock.

Capilano Hatchery source water is known to have extremely low ionic content (<6 mg/L total dissolved solids: Miller et al, 1984), since it is derived mainly from snowmelt and rainwater in the mountain temperate rain forest of the Capilano River watershed. Since water hardening is caused by a hydrophilic gel located in the perivitelline space inside the egg shell, it was hypothesized that the eggs may derive some of the mineral ions needed in the gel from the environment during the hardening process. Reduction in “soft” egg problems have been accomplished in other hatcheries (Billard and Jensen, 1996) by adding small amounts of salts to the water used for hardening the eggs. It was also hypothesized that there might be a difference between the performance of  salt solutions that contained sodium, calcium, bicarbonate or a combination of salts.

Study Goal

The purpose of this study was to determine the effect of a variety of egg-water-hardening solutions on the hardening process in coho salmon eggs of the Capilano River stock.

Methods

Coho salmon eggs were collected from broodstock at the Capilano Salmon Hatchery. A large group of eggs was fertilized with an adequate aliquot of milt and then individual eggs were weighed and placed in separate cells containing different test solutions (10 randomly selected eggs for each test concentration of each solution). The eggs were kept overnight in a ventilated cooler at 4C to complete the water hardening process. The following day, approximately 18 hours later, the eggs were re-weighed to determine the amount of water that had been absorbed by the egg. 

The test solutions were as follows:

1. Control - Capilano River water (approximately 6.0 mg/L total ionic strength; Miller et al. 1987)

2. Control - double distilled water (0.0 mg/L of all ions)

3. Sodium chloride - 5 mg/L, 20 mg/L, 80 mg/L, 320 mg/L, 1250 mg/L, 5000 mg/L, 20,000 mg/L

4. Calcium chloride -5 mg/L, 20 mg/L, 80 mg/L, 320 mg/L, 1250 mg/L, 5000 mg/L, 20,000 mg/L

5. Sodium bicarbonate -5 mg/L, 20 mg/L, 80 mg/L, 320 mg/L, 1250 mg/L, 5000 mg/L, 20,000 mg/L

6. Sea salt mixture - 5 mg/L, 20 mg/L, 80 mg/L, 320 mg/L, 1250 mg/L, 5000 mg/L, 20,000 mg/L

Since there was some variation in the individual weights of the eggs, the increase in weight after hardening was expressed in percent gain.

Results and Discussion

There was no significant difference between the response curves derived from the different test solutions (Figure 1.). The control Capilano River water and the control Double Distilled water had water gain values within the same range as the 5 mg/L solutions of the other test solutions (the zero value for the double distilled water cannot be shown on a logarithmic scale graph).
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Conclusions

This study concluded that if there is an ionic minimum for water used to harden salmon eggs, the threshold is very low. Increasing the ionic strength of hardening water decreased the amount of water that is taken up by the egg, resulting in a softer egg in water with higher ionic strength. There was no apparent difference in the water uptake of eggs that were exposed to sodium chloride, calcium chloride, sodium bicarbonate or a sea salt mixture that contained a great variety of ionic species.
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Figure � SEQ Figure \* ARABIC �1�. Water uptake of Coho salmon eggs in response to different species and concentrations of ionic solutions.
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