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Figure 9.  Mean spawned egg diameter (mm) of black sea bass eggs produced under different hormone treatments.  Data are means ± standard error (N = 6-21).  Letter indicates hormone (L = LHRH-a, G = GnRH-a), number indicates dose (µg/kg), and word indicates release rate (slow or fast).  Mean values with a different letter are significantly (P < 0.05) different.
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Chart1

		Control		0.00649		0.00649

		L-5-slow		0.0082		0.0082

		L-50-slow		0.00679		0.00679

		L-50-fast		0.00989		0.00989

		L-100-slow		0.00757		0.00757

		G-slow		0.00994		0.00994



Treatment

Egg diameter (mm)

Egg diameter (mm)

0.967

0.981

0.919

0.929
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MulitOil

		

		Treatment		Multiple oil droplet (%)

		Control		21.3 ± 7.73

				(0-44.8)

		L-5-slow		17.9 ± 8.28

				(0-69.6)

		L-50-slow		14.6 ± 4.13

				(0-100)

		L-50-fast		23.1 ± 6.81

				(0-90.0)

		L-100-slow		3.90 ± 1.27

				(0-38.0)

		G-slow		25.9 ± 8.45

				(0-100)

		Treatment

		Control		21.3		7.73

		L-5-slow		17.9		8.28

		L-50-slow		14.6		4.13

		L-50-fast		23.1		6.81

		L-100-slow		3.9		1.27

		G-slow		25.9		8.45

		L-50-slow group		19		4.09





MulitOil

		0		7.73		7.73

		0		8.28		8.28

		0		4.13		4.13

		0		6.81		6.81

		0		1.27		1.27

		0		8.45		8.45



Treatment

Multiple oil droplets (%)

Multiple oil droplets (%)



MOD-Egg

		0		7.73		7.73

		0		8.28		8.28

		0		4.13		4.13

		0		6.81		6.81

		0		1.27		1.27

		0		8.45		8.45



Treatment

Multiple oil droplets (%)    .

Multiple oil droplets (%)



Spawning results

		

		Treatment		Oocyte		Egg

		Control		0.454 ± 0.00885 a		0.967 ± 0.00649 ab

				(0.339-0.503)		(0.951-0.982)

		L-5-slow		0.480 ± 0.0107 a		0.981 ± 0.00820 a

				(0.418-0.523)		(0.933-1.02)

		L-50-slow		0.450 ± 0.00917 a		0.919 ± 0.00679 c*

				(0.338-0.526)		(0.836-0.990)

		L-50-fast		0.473 ± 0.0189 a		0.929 ± 0.00989 bc

				(0.422-0.559)		(0.864-1.00)

		L-100-slow		0.488 ± 0.0128 a		0.932 ± 0.00757 bc

				(0.451-0.569)		(0.859-0.996)

		G-slow		0.470 ± 0.0183 a		0.933 ± 0.00994 bc

				(0.421-0.545)		(0.865-0.990)

		Treatment

		Control		0.454		0.00885

		L-5-slow		0.48		0.0107

		L-50-slow		0.45		0.00917

		L-50-fast		0.473		0.0189

		L-100-slow		0.488		0.0128

		G-slow		0.47		0.0183

		L-50-slow group		0.462		0.00605

		Treatment

		Control		0.967		0.00649

		L-5-slow		0.981		0.0082

		L-50-slow		0.919		0.00679

		L-50-fast		0.929		0.00989

		L-100-slow		0.932		0.00757

		G-slow		0.933		0.00994

		L-50-slow group		0.947		0.00503





Spawning results

		0		0.00885		0.00885

		0		0.0107		0.0107

		0		0.00917		0.00917

		0		0.0189		0.0189

		0		0.0128		0.0128

		0		0.0183		0.0183



Treatment

Oocyte diameter (mm)

Oocyte diameter (mm)



%

		0		0.00649		0.00649

		0		0.0082		0.0082

		0		0.00679		0.00679

		0		0.00989		0.00989

		0		0.00757		0.00757

		0		0.00994		0.00994



Treatment

Egg diameter (mm)

Egg diameter (mm)



eggs

		0		0.00885		0.00885

		0		0.0107		0.0107

		0		0.00917		0.00917

		0		0.0189		0.0189

		0		0.0128		0.0128

		0		0.0183		0.0183



Treatment

Oocyte diameter (mm)    .

Oocyte diameter (mm)



yolksac

		0		0.00649		0.00649

		0		0.0082		0.0082

		0		0.00679		0.00679

		0		0.00989		0.00989

		0		0.00757		0.00757

		0		0.00994		0.00994



Treatment

Egg diameter (mm)    .

Egg diameter (mm)



1st feed

		Treatment		# Trials		# Spawns/ Treatment		% Female Spawning		# Spawns/ Female		# Mortalities

		Control		17		8		41.2		0.471		0

		L-5-slow		12		20		83.3		1.67		0

		L-50-slow		21		60		95.0		2.86		0

		L-50-fast		6		19		100		3.17		0

		L-100-slow		9		50		100		5.56		2

		G-slow		6		20		83.3		3.33		0

		Treatment		N		No. spawns/ treatment		Female spawning (%)		No. spawns/ female		No. mortalities

		Control		17		8		41.2		0.471 ± 0.151 c		0

										(0-2.00)

		L-5-slow		12		20		83.3		1.67 ± 0.541 bc*		0

										(0-7.00)

		L-50-slow		21		60		95.0		2.86 ± 0.354 ab*		0

										(0-6.00)

		L-50-fast		6		19		100		3.17 ± 0.703 ab*		0

										(1.00-6.00)

		L-100-slow		9		50		100		5.56 ± 1.17 a*		2

										(1.00-11.0)

		G-slow		6		20		83.3		3.33 ± 1.02 ab*		0

										(0-7.00)





1st feed

		0

		0

		0

		0

		0

		0



Treatment

No. of trials .

No. of spawning trials



Egg viability

		0

		0

		0

		0

		0

		0



Treatment

Females spawning (%)   .

Females spawning (%)



Group

		0

		0

		0

		0

		0

		0



Treatment

No. of spawns .

No. of spawns



		0

		0

		0

		0

		0

		0



Treatment

No. of spawns .

No. of spawns per female



		

		Treatment		N		Fertilized (%)		Hatch (%)		First-feeding (%)

		Control		17		22.5 ± 11.4 a		19.6 ± 11.2 b		4.48 ± 2.13 ab

						(0-76.3)		(0-53.0)		(0-9.05)

		L-5-slow		12		41.6 ± 7.20 a		21.3 ± 4.12 ab		7.50 ± 2.17 a																		11.4

						(4.75-73.7)		(3.40-38.4)		(0.972-19.9)																		7.2

																												5.17

		L-50-slow		21		38.0 ± 5.17 a		15.6 ± 2.33 ab		4.20 ± 1.05 ab																		9.45

						(0-100)		(0-40.2)		(0-21.0)																		5.17

																												7.59

		L-50-fast		6		31.9 ± 9.45 a		31.5 ± 10.3 a*		3.62 ± 1.77 ab																		4.68

						(0-100)		(0.040-87.4)		(0.009-15.1)

		L-100-slow		9		37.7 ± 5.17 a		11.9 ± 2.00 ab		2.63 ± 0.684 ab

						(0-100)		(0.737-26.7)		(0-9.38)

		G-slow		6		28.0 ± 7.59 a		14.7 ± 5.79 ab		0.456 ± 0.260 b

						(0-100)		(0-48.1)		(0-1.90)

		% Fertilized		Low		Mean		High

		Control		0		22.5		76.3

		L-5-slow		4.75		41.6		73.7

		L-50-slow		0		38		100

		L-50-fast		0		31.9		100

		L-100-slow		0		37.7		100

		G-slow		0		28.0		100

		L-50-slow group				41.4																				11.2

																										4.12

		% Hatch		Low		Mean		High																		2.33

		Control		0		19.6		53																		10.3

		L-5-slow		3.4		21.3		38.4																		2

		L-50-slow		0		15.6		40.2																		5.79

		L-50-fast		0.04		31.5		87.4																		1.93

		L-100-slow		0.737		11.9		26.7

		G-slow		0		14.7		48.1

		L-50-slow group				18.7

		% First-feeding		Low		Mean		High

		Control		0		4.48		9.05

		L-5-slow		0.972		7.50		19.9																		2.13

		L-50-slow		0		4.20		21.0																		2.17

		L-50-fast		0.009		3.62		15.1																		1.05

		L-100-slow		0		2.63		9.38																		1.77

		G-slow		0		0.456		1.90																		0.684

		L-50-slow group				5.45																				0.26

																										1.01





		0		11.4		11.4

		0		7.2		7.2

		0		5.17		5.17

		0		9.45		9.45

		0		5.17		5.17

		0		7.59		7.59



Treatment

Fertilization success (%)

Fertilization success (%)



		0		11.2		11.2

		0		4.12		4.12

		0		2.33		2.33

		0		10.3		10.3

		0		2		2

		0		5.79		5.79



Treatment

Hatching success (%)

Hatching success (%)



		0		2.13		2.13

		0		2.17		2.17

		0		1.05		1.05

		0		1.77		1.77

		0		0.684		0.684

		0		0.26		0.26



Treatment

Survival to first-feeding (%)

Survival to first-feeding (%)



		0		11.4		11.4

		0		7.2		7.2

		0		5.17		5.17

		0		9.45		9.45

		0		5.17		5.17

		0		7.59		7.59



Treatment

Fertilization success (%)   .

Fertilization success (%)



		0		11.2		11.2

		0		4.12		4.12

		0		2.33		2.33

		0		10.3		10.3

		0		2		2

		0		5.79		5.79



Treatment

Hatching success (%)   .

Hatching success (%)



		0		2.13		2.13

		0		2.17		2.17

		0		1.05		1.05

		0		1.77		1.77

		0		0.684		0.684

		0		0.26		0.26



Treatment

Survival to first-feeding (%)    .

Survival to first-feeding (%)



		Eggs per spawn		Low		Mean		High

		Control		0		9.60		40.4

		5 ug/kg Slow		0		39.3		108				Total # of eggs spawned

		50 ug/kg Slow		0		66.7		679				(*103)

		50 ug/kg Fast		8.07		70.5		194

		100 ug/kg Slow		8.07		105		619

		GnRH-a Slow		0		63.2		219

		Eggs per female		Low		Mean		High

		Control		0		10.2		65.9

		L-5-slow		0		72.0		476

		L-50-slow		0		197		861

		L-50-fast		17.5		223		356

		L-100-slow		69.9		584		1360

		G-slow		0		221		570

		L-50-slow group				646

		Eggs per kg bw		Low		Mean		High

		Control		0		9.40		72.4

		L-5-slow		0		85.3		605

		L-50-slow		0		121		420

		L-50-fast		13.0		160		306

		L-100-slow		42.0		382		744

		G-slow		0		170		427

		L-50-slow group				159

						No. eggs produced (x 103)

		Treatment		N		per female		per kg bw

		Control		17		10.2 ± 4.22 c		9.40 ± 4.35 c

						(0-65.9)		(0-72.4)

		L-5-slow		12		72.0 ± 38.5 bc		85.3 ± 48.9 bc																								4.22

						(0-476)		(0-605)																								38.5

																																49

		L-50-slow		21		197 ± 49.0 b*		121 ± 27.0 bc*																								57.5

						(0-861)		(0-420)																								152

																																100

		L-50-fast		6		223 ± 57.5 ab*		160 ± 45.9 ab*																								150

						(17.5-356)		(13.0-306)

		L-100-slow		9		584 ± 152 a*		382 ± 81.9 a*

						(69.9-1360)		(42.0-744)

		G-slow		6		221 ± 100 b*		170 ± 79.4 ab*

						(0-570)		(0-427)

																																4.35

																																48.9

																																27

																																45.9

																																81.9

																																79.4

																																46.1





		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Low

Mean

High

Treatments

# of eggs (x10^3)  .

Number of eggs per spawn



		0		4.22		4.22

		0		38.5		38.5

		0		49		49

		0		57.5		57.5

		0		152		152

		0		100		100



Treatment

No. of eggs (x10^3)

No. of eggs per female



		0		4.35		4.35

		0		48.9		48.9

		0		27		27

		0		45.9		45.9

		0		81.9		81.9

		0		79.4		79.4



Treatment

No. of eggs (x 10^3)

No. of eggs per kg female bw



		0		4.22		4.22

		0		38.5		38.5

		0		49		49

		0		57.5		57.5

		0		152		152

		0		100		100



Treatment

No. of eggs (x10^3)   .

No. of eggs per female



		0		4.35		4.35

		0		48.9		48.9

		0		27		27

		0		45.9		45.9

		0		81.9		81.9

		0		79.4		79.4



Treatment

No. of eggs (x 10^3)   .

No. of eggs per kg female bw



		Yolk-sac per spawn		Low		Mean		High

		Control		0		2.82		6.42				Yolk-sac larvae produced

		5 ug/kg Slow		2.28		8.30		23.6				(*103)

		50 ug/kg Slow		0		10.9		46.4

		50 ug/kg Fast		0.073		21.3		70.5

		100 ug/kg Slow		0.506		9.18		50.6

		GnRH-a Slow		0		22.9		91.9

		Yolk-sac per female		Low		Mean		High

		Control		0		0.664		6.42

		L-5-slow		0		5.53		26.9

		L-50-slow		0		14.0		111

		L-50-fast		0		35.5		149

		L-100-slow		0		19.4		80.8

		G-slow		0		34.3		136

		L-50-slow group				108

		Yolk-sac per kg bw		Low		Mean		High

		Control		0		0.68		6.79

		L-5-slow		0		5.82		28.4

		L-50-slow		0		8.76		63.1

		L-50-fast		0		23.4		101

		L-100-slow		0		12.7		58.2

		G-slow		0		28.0		117

		L-50-slow group				23.2

						No. yolksac larvae produced (x 103)

		Treatment		N		per female		per kg bw

																										0.392

		Control		17		0.664 ± 0.392 a		0.680 ± 0.411 a																		2.76

						(0-6.42)		(0-6.79)																		5.75

																										24.8

		L-5-slow		12		5.53 ± 2.76 a		5.82 ± 2.87 a																		9.56

						(0-26.9)		(0-28.4)																		22.9

																										32.5

		L-50-slow		21		14.0 ± 5.75 a		8.76 ± 0.336 a

						(0-111)		(0-63.1)

		L-50-fast		6		35.5 ± 24.8 a		23.4 ± 16.7 a

						(0-149)		(0-101)

		L-100-slow		9		19.4 ± 9.56 a		12.7 ± 6.49 a

						(0-80.0)		(0-58.2)

		G-slow		6		34.3 ± 22.9 a		28.0 ± 19.4 a

						(0-136)		(0-117)

																										0.411

																										2.87

																										0.336

																										16.7

																										6.49

																										19.4

																										8.99





		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Low

Mean

High

Treatments

# of yolk-sac larvae (x10^3)   .

Number of yolk-sac larvae per spawn



		0		0.392		0.392

		0		2.76		2.76

		0		5.75		5.75

		0		24.8		24.8

		0		9.56		9.56

		0		22.9		22.9



Treatments

No. of yolksac larvae (x10^3)

No. of yolksac larvae per female



		0		0.411		0.411

		0		2.87		2.87

		0		0.336		0.336

		0		16.7		16.7

		0		6.49		6.49

		0		19.4		19.4



Treatments

No. of yolksac larvae (x10^3)

No. of yolksac larvae per kg female bw



		0		0.411		0.411

		0		2.87		2.87

		0		0.336		0.336

		0		16.7		16.7

		0		6.49		6.49

		0		19.4		19.4



Treatment

No. yolk sac larvae (x10^3)    .

No. yolk sac larvae per kg female bw



		0		0.392		0.392

		0		2.76		2.76

		0		5.75		5.75

		0		24.8		24.8

		0		9.56		9.56

		0		22.9		22.9



Treatment

No. yolk sac larvae (x10^3)    .

No. yolk sac larvae per female



		1st-feed per spawn		Low		Mean		High

		Control		0		0.641		1.10				First feeding larvae produced

		5 ug/kg Slow		0.131		3.14		8.86				(*103)

		50 ug/kg Slow		0		1.53		6.81

		50 ug/kg Fast		0.016		3.12		14.4

		100 ug/kg Slow		0		2.17		15.5

		GnRH-a Slow		0		0.534		3.93

		1st-feed per female		Low		Mean		High

		Control		0		0.151		1.10

		L-5-slow		0		2.09		10.0

		L-50-slow		0		2.06		11.1

		L-50-fast		0		4.17		20.4

		L-100-slow		0		4.42		24.7

		G-slow		0		0.711		3.93

		L-50-slow group				23.6

		1st-feed per kg bw		Low		Mean		High

		Control		0		0.143		1.16

		L-5-slow		0		2.23		10.6

		L-50-slow		0		1.34		6.08

		L-50-fast		0		2.78		13.8

		L-100-slow		0		2.88		18.0

		G-slow		0		0.515		2.83

		L-50-slow group				5.44

						No. first-feeding larvae produced (x 103)

		Treatment		N		per female		per kg bw

		Control		17		0.151 ± 0.0882 a		0.143 ± 0.0833 a																		0.0882

						(0-1.10)		(0-1.16)																		1.05

																										0.718

		L-5-slow		12		2.09 ± 1.05 a		2.23 ± 1.09 a																		3.33

						(0-10.0)		(0-10.6)																		2.86

																										0.646

		L-50-slow		21		2.06 ± 0.718 a		1.34 ± 0.451 a																		7.29

						(0-11.1)		(0-6.08)

		L-50-fast		6		4.16 ± 3.33 a		2.78 ± 2.25 a

						(0-20.4)		(0-13.8)

		L-100-slow		9		4.42 ± 2.86 a		2.88 ± 2.01 a

						(0-24.7)		(0-18.0)

		G-slow		6		0.711 ± 0.646 a		0.515 ± 0.465 a

						(0-3.93)		(0-2.83)

																										0.0833

																										1.09

																										0.451

																										2.25

																										2.01

																										0.465

																										2.27





		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Low

Mean

High

Treatments

# First-feeding larvae (x10^3)   .

Number of first-feeding larvae per spawn



		0		0.0882		0.0882

		0		1.05		1.05

		0		0.718		0.718

		0		3.33		3.33

		0		2.86		2.86

		0		0.646		0.646



Treatment

No. first-feeding larvae (x10^3)

No. first-feeding larvae per female



		0		0.0833		0.0833

		0		1.09		1.09

		0		0.451		0.451

		0		2.25		2.25

		0		2.01		2.01

		0		0.465		0.465



Treatment

No. first-feeding larvae (x10^3)

No. first-feeding larvae per kg bw



		0		0.0833		0.0833

		0		1.09		1.09

		0		0.451		0.451

		0		2.25		2.25

		0		2.01		2.01

		0		0.465		0.465



Treatments

No. first-feeding larvae (x10^3)     .

No. first-feeding larvae per kg bw



		0		0.0882		0.0882

		0		1.05		1.05

		0		0.718		0.718

		0		3.33		3.33

		0		2.86		2.86

		0		0.646		0.646



Treatment

No. first-feeding larvae (x10^3)     .

No. first-feeding larvae per female



				Control				5 Slow				50 Slow				50 Fast				100 Slow				GnRH-a

		Egg viability (% hatch overall)		19.6		0-53.0		21.3		3.40-38.4		15.6		0-40.2		31.5		0.040-87.4		11.9		0.737-26.7		14.7		0-48.1

		Egg viability (% first feeding overall)		4.48		0-9.05		7.50		0.972-19.9		4.20		0-21.0		3.62		0.009-15.1		2.63		0-9.38		0.456		0-1.90

		Egg viability (% hatch overall)

				Low		Mean		High

		Control		0		19.6		53.0

		5 ug/kg Slow		3.40		21.3		38.4

		50 ug/kg Slow		0		15.6		40.2

		50 ug/kg Fast		0.040		31.5		87.4

		100 ug/kg Slow		0.737		11.9		26.7

		GnRH-a		0		14.7		48.1

		Egg viability (% first-feeding overall)

				Low		Mean		High

		Control		0		4.48		9.05

		5 ug/kg Slow		0.972		7.50		19.9

		50 ug/kg Slow		0		4.20		21.0

		50 ug/kg Fast		0.009		3.62		15.1

		100 ug/kg Slow		0		2.63		9.38

		GnRH-a		0		0.456		1.90





		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Low

Mean

High

Treatments

Egg viability (%hatch overall)  .

Egg viability (% hatch overall)



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Low

Mean

High

Treatments

Egg viability (% first feeding overall)

Egg viability (% first-feeding overall) per treatment



		

				Individual		Group

		No. of trials		21		10

		No. of females per trial		1		4.00

						(2.00-6.00)

		Eggs per spawn (x 103)		66.7 ± 13.8 b		108 ± 14.6 a

				(0-679)		(2.69-504)

		Eggs per female (x 103)		197 ± 49.0		208 ± 61.9

				(0-861)		(67.3-568)

		Eggs per group (x 103)				646 ± 150

						(64.6-1710)

		Eggs per kg bw (x 103)		121 ± 27.0		159 ± 46.1

				(0-420)		(66.7-175)

		Fertilization (%)		38.0 ± 5.17		41.4 ± 4.68

				(0-100)		(0-100)

		Hatch (%)		15.6 ± 2.33 b		18.7 ± 1.93 a

				(0-40.2)		(0.070-44.9

		Yolksac larvae per female (x 103)		14.0 ± 5.75 b		37.2 ± 12.5 a

				(0-111)		(1.55-99.7)

		Yolksac larvae per group (x 103)				108 ± 32.5

						(0-299)

		Yolksac larvae per kg bw (x 103)		8.76 ± 0.336		23.2 ± 8.99

				(0-63.1)		(0-81.3)

		First-feeding (%)		4.20 ± 1.05		5.45 ± 1.01

				(0-21.0)		(0-28.3)

		First-feeding larvae per female (x 103)		2.06 ± 0.718 b		8.56 ± 2.94 a

				(0-11.1)		(0.620-24.4)

		First-feeding larvae per group (x 103)				23.6 ± 7.29

						(0-73.2)

		First-feeding larvae per kg bw (x 103)		1.34 ± 0.451		5.44 ± 2.27

				(0-6.08)		(0-20.5)

		Oocyte diameter (mm)		0.450 ± 0.00917		0.462 ± 0.00605

				(0.338-0.526)		(0.354-0.527)

		Egg diameter (mm)		0.919 ± 0.00679		0.947 ± 0.00503

				(0.836-0.990)		(0.892-1.01)

		Multiple oil droplet (%)		14.6 ± 4.13		19.0 ± 4.09

				(0-100)		(0-100)
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Comparison of 50 Slow and Group spawns of 50 Slow




