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Abstract

Growth and surv iva l  of  t u r t l e  grass, Thai assi a te s tu d i  num Banks _ex 

König, seedl ings from f i v e  F lo r ida  s i tes  were monitored in four 

commercial ly ava i lab le  growth media ( J i f f y -7 ®  peat p e l l e t s ,  Rootcubes®, 

Horticubes® and Plant Plugs®) and a cont ro l  medium o f  shel l  hash 

(aragon i te ) .  A f te r  s ix  months in c u l tu re ,  surv iva l  was highest (40%) in 

Rootcubes and the c o n t ro l ,  but e f f i c a c y  (growth x % s u r v i v a l )  was highest 

f o r  seedlings in  Plant Plugs. Cost e f fec t i veness  ( e f f i c a c y /c o s t  per 

p lan t ing  un i t )  was highest f o r  Hort icubes, fo l lowed by Rootcubes, J i f f y - 7  

peat p e l le ts  and Plant Plugs. A p re l im ina ry  f i e l d  t ransp lan t ing  

experiment was performed using Thai assi a seedlings c o l le c ted  during the 

summer of  1982, cu l tu red  in  peat p e l le ts  in the labo ra to ry  over the 

w in ter  of  1982/83, and transplanted dur ing the spr ing and summer of  1983. 

Observations a f te r  seven months, ind ica ted tha t  p lan t ing  the uni ts in  a 

Halodule w r ig h t i i  bed, a "compressed successional" approach, resul ted in 

higher surv iva l  than p lan t ing  in bare sediments. In add i t ion ,  surv ival  

o f  t ransp lants  tha t  were anchored with steel  staples was no greater than 

unanchored t ran sp la n ts .  The v a r i a b i l i t y  of  these re s u l t s  suggests that  

s i t e ,  p lan t ing  design and l o g i s t i c  considera t ions are a l l  important in 

deciding what growth medium and anchoring system should be employed in 

a p a r t i c u la r  seagrass res to ra t ion  p ro je c t .
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INTRODUCTION

T u r t l e  g ra s s ,  Thai ass i  a t e s t u d i  num Banks ex Kön ig ,  i s  the 

predominant seagrass species in  coastal mar in e /e s tu a r ine ecosystems 

su r round ing  F l o r i d a  (Thayer  and Ustach, 1981; Zieman, 1982).  

Revegetation stud ies in v o lv in g  Thalassia have u t i l i z e d  a v a r ie t y  of  

p lan t ing  u n i t s ,  ranging from sods to i n d iv i d u a l  shor t-shoots and 

seedl ings (see Knight et  a l . ,  1980; P h i l l i p s ,  1980, 1982). Success of  

past t ransp lan t ing  e f f o r t s  has been qu i te  v a r ia b le ,  but three basic 

p r in c ip le s ,  which were ou t l ined  by P h i l l i p s  and Lewis (1983),  have been 

f a i r l y  well es tab l ished.  F i r s t ,  p lan t ing  un i ts  should be large enough to 

support the normal growth o f  p lan ts  a f te r  t r a n s p la n t in g ,  but small 

enough fo r  reasonable handling and t ra n s p o r ta t io n .  Second, the 

harvest ing o f  p lan t ing  mate r ia l  should not cause damage to  the donor 

s i t e .  Th i rd ,  p lan t ing  un i ts  should be planted close enough to coalesce 

w i th in  a reasonable t ime,  but f a r  enough apart  to  opt imize costs.  

Fonseca et  a l .  (1982) developed a cost -eva lua t ion  technique fo r  seagrass 

res to ra t io n  p ro jec ts  tha t  w i l l  aid in  spacing dec is ions .

Since the use of  vegeta t ive  mater ia l  is  des t ruc t ive  to source beds, 

because Thai assi a i s  slow to  propagate in to  disturbed areas (Godcharles, 

1971; Zieman, 1976), there is  a growing i n te r e s t  in the use of  Thalassia 

seedlings in  r e s to ra t io n  p ro jec ts  (Thorhaug, 1974; Durako and M o f f le r ,  

1981; Derrenbecker and Lewis, 1982; P h i l l i p s  and Lewis, 1983). Several 

problems e x i s t ,  however. Seed product ion in  Thalassi a appears to be 

va r iab le  s p a t i a l l y  and tempora l l y ,  ranging from rare ( P h i l l i p s ,  1960; 

Zieman, 1975; Grey and M o f f le r ,  1978) to abundant (Lewis and P h i l l i p s ,  

1980; Wi l l iams and Adey, 1983). F ru i t in g  beds also may not be close to 

the res to ra t io n  s i t e s ,  whi le seedlings may not be ava i lable in the f i e l d
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when the pro jec ts  are being performed. F in a l l y ,  seed l ings exh ib i t

d i s t i n c t i v e  morphogeographic growth patterns ,  a c h a r a c t e r i s t i c which may 

be important when se lec t ing  seed stock fo r  revegetat ion p ro jec ts  (Durako 

and M o f f le r ,  1981).

Recently, a technique was developed which may provide a non­

des t ruc t ive  year-round source o f  seagrass p lan t ing  u n i t s  (Durako and 

M o f f le r ,  1981). This technique u t i l i z e d  Thalassia seedl ings grown in an 

a r t i f i c i a l  cu l tu re  system using commercial ly a v a i la b le  peat p e l l e t s .  

When the seedlings rooted in  the pe l le ts  they were t ransp lan ted  in to  the 

f i e l d .  The present paper reviews several subsequent s tud ies  on the use 

o f  Thai assi a seedlings grown in peat pe l le ts  as a source of  t ransp lan t ing  

mater ia l  and presents p re l im ina ry  growth data fo r  seedl ings from f i v e  

s i te s  in F lo r ida  grown in  fou r  commercial ly a v a i la b le  growth media.

MATERIALS AND METHODS

Lab C u l tu re /F ie ld  Transplant Study 1982/83

Seedlings of  Thai assi a were co l lec ted from Grassy Key in  the F lo r ida  

Keys (FK), Matheson Hammock in  Biscayne Bay (BB) and along the Sunshine 

Skyway causeway in  Tampa Bay (TB) during July 1982. The mater ia l  was 

transported to  the labo ra to ry  cooled in ice  chests (see Durako and 

M o f f le r ,  1981). Twenty seedlings per population were planted in to  J i f f y -  

7 peat pe l le ts  which were placed above a layer of  aragoni te shel l  hash in 

5 X 5 X 12 cm p la s t i c  pots.  The shel l  hash was u t i l i z e d  to ra ise the top 

surface of  the peat p e l le ts  level  wi th the top edge o f  the pots and to 

al low less r e s t r i c t e d  roo t  growth. The seedl ings were grown in  71 1 

aquaria containing syn the t ic  seawater ( Ins tan t  Ocean®) at 32 ppt.  

Temperatures were maintained between 24-26 C. I l l u m in a t io n  was provided
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by Duro-Test V i ta  L i tes  on a 14:10 L:D cyc le .  A dd i t iona l  mater ia l  was 

planted as above, but grown in  a large (2000 1) cu l tu re  tank.

Leaf growth, as le a f  area (Durako and M o f f le r ,  1981), was measured 

monthly u n t i l  the seedlings were t ransplanted in to  the f i e l d .  Growth

measurements were made on ly  on seedlings in  the aquar ia.  On 10 May 1983, 

seventeen TB seedl ings from the large cu l tu re  tank were t ransplanted to a 

s i t e  north of  Bunces Pass in  western Tampa Bay. Nine of  the t ransp lants  

were anchored with U-shaped metal staples (Derrenbecker and Lewis, 1982) 

and eight  were t ransplanted without  anchors (Fig .  1 ) .  Nine t ransplants  

(5 anchored and 4 unanchored) were planted w i th in  a small c i r c u la r

Halodule bed; the remaining e ight  (4 anchored and 4 unanchored) were

planted in  bare sand outside the bed. On 8 Ju ly  1983, t h i r t y - s i x

seedlings from the aquar ia were t ransplanted in to  another Halodule bed 

approximately 10 m south o f  the above s i t e  (F ig .  1 ) .  Hal f  of  these 

t ransp lan ts  were anchored. Survival was monitored p e r i o d i c a l l y  and the 

product ion of  new short -shoots was noted ( a l l  o r ig in a l  t ransp lan ts  had

one s h o r t - s h o o t ) .

Growth Media Study 1983/84

Thai assi a seedlings from the F lo r ida  Keys and Biscayne Bay were 

co l lec ted  dur ing Ju ly ,  whi le those from Tampa Bay, Lake Worth (LW) and 

North F lo r ida  (St.  Joseph Bay) (NF) were co l lec ted  in August 1983. The

experimental design f o r  t h i s  study involved the f i v e  populat ions grown in

f i v e  growth media: Rootcubes®, Horticubes®, J i f f y -7®  peat p e l l e t s ,  Plant 

Plugs® and a cont ro l  of  she l l  hash. There were f i v e  rep l i ca tes  (one/ 

aquarium) o f  each combination (F ig .  2) .  The low number o f  TB and NF

seedl ings co l lec ted  in  1983 necessi tated a reduction in the number of  

t reatments f o r  these two popula t ions.  Seedlings were planted in to  growth
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media in  5 x 5 x 12 cm p la s t i c  pots ,  as above. With in  each aquarium, 

p lan t ing  un i ts  were randomly arranged. Aquaria contained synthet ic  

seawater at 30-32 pp t . ;  temperatures and photoper iod were as above.

Growth and surv iva l  o f  the seedl ings were assessed a f te r  3, 6 and 9 

months in c u l tu re .  Growth was measured as t o ta l  l e a f  area. Due to the 

high m o r t a l i t y  ra tes ,  e f f i c a c ie s  and cost e f fec t iveness  o f  the growth 

media were evaluated without regard to  populat ion.  E f f i c ac y  was used to 

assess the e f fec t iveness or d e s i r a b i l i t y  of  a growth medium consider ing 

both growth and su rv iv a l .  Cost ef fec t i veness was based on the fo l low ing  

p r ices :  Hort icubes-$50.35/3240 un i ts  or 1 .6<j: each; Rootcubes-$49.40/1000

un i ts  or $4.9$ each; J i f f y - 7  peat p e l le ts -$ 4 5 .00/1000 un i ts  or 4.5$ each; 

Plant PIugs-$24.00/100 un i ts  or 24.0$ each. We did not consider space,

handl ing or labor cost fa c to rs .

RESULTS

Lab C u l tu re /F ie ld  Transplant Study

Leaf areas of  the seedlings increased l i n e a r l y  f o r  the f i r s t  f i v e  

months in cu l tu re  (Fig .  3) .  FK seedl ings had the highest rate o f  growth 

dur ing t h i s  per iod.  BB and TB seedl ings had much lower growth ra tes ;  

t h e i r  l e a f  areas were only h a l f  (approximately 12 cm2) that  of  the FK 

popula t ion  (23.5 cm2) a f te r  5 months. Subsequent growth patterns were 

e r r a t i c .  FK seedlings exh ib i ted  a decl ine in lea f  area from f i v e  to ten 

months, wh i le BB and TB seedlings continued to show an increase. Part of 

t h i s  pa ttern  was due to v a r ia t io n s  in lea f  width (Fig.  4 ) .  For the f i r s t  

f i v e  months, l e a f  widths fo l lowed the same trend as lea f  areas. They

increased the greatest  in the FK seedlings wi th BB and TB seedl ings 

having s im i la r  but lower rates o f  increase. Leaves of  BB and TB
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Figure 3. Leaf growth of  three populat ions o f  Thai assi a t estudi  num 
seedlings in laboratory  peat p e l l e t  cu l tu res .  Numbers in 
parentheses are percent surv iva l  a f t e r  ten months in cu l tu re
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Figure 4. Leaf widths o f  three populations o f  Thalassia t estudinum 
seedl ings in  labora to ry  peat p e l l e t  cu l tu res .
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seedlings cont inued to increase in width from f i v e  to  ten months, while 

FK seedl ings exh ib i ted  a lower rate of  widening dur ing th is  per iod.

Survival a f t e r  ten months in cu l tu re  was 80, 75 and 100% fo r  the FK, BB

and TB seedl ings,  respec t ive ly .  A l l  m o r t a l i t y  occurred during the f i r s t  

f ou r  months in cu l tu re .

Although surv iva l  of  the seedlings t ransp lanted to the f i e l d  was 

p e r i o d i c a l l y  monitored, i t  was not accurate ly  assessed u n t i l  January

1984. The monitor ing d i f f i c u l t y  was mainly due to  the lush growth of 

Halodule and high t u r b i d i t i e s  that  were present dur ing the summer and 

f a l l .  Some o f  our ea r ly  observations revealed that  3 of  the 4 unanchored

t ransp lan ts  in the bare substrata had disappeared two weeks a f te r  they

had been t ran sp la n te d . In add i t ion ,  none of  the t ransp lan ts  in the bare 

substra te were l e f t  by the time the second group of  seedlings were 

t ransp lan ted.  On 17 January 1984, we were able to obtain r e l i a b l e  counts 

o f  surv iv ing  t ransp lan ts  because of  the coincidence o f  c lear  water and a 

le a f  die-back in Halodule. Survival  of  Thai assi a t ransp lan ts  in the

small c i r c u l a r  patch o f  Halodule a f te r  852 days was approximately

44% (Table 1).  One of  the unanchored t ransp lan ts  had produced 3 

add i t iona l  sho r t -shoo ts . Anchored transp lan ts  showed no more surviva l  

than unanchored t ransp lan ts .

Survival  of  the second group of  t ransp lan ts ,  a f te r  193 days was 61% 

overa l l  (Table 1).  The indigenous TB seedl ings had a higher surviva l  

ra te  (73%) than the FK and B8 seedl ings (50%). One of  the anchored T3 

seedl ings had produced a second short -shoot .  Once again, anchoring did 

not increase s u rv iv a l .  In both groups of  t ransplants  some of  the

" m o r ta l i t y "  seemed to be due to man-induced impacts rather  than 

b io lo g ic a l  or env ironmental fa c to rs .  We observed recent prop tracks
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Table 1. Survival  o f  Thalassia te s tu dinum peat p e l l e t  t ransp lan ts  as of 
17 January 1984.

PI ant i ng Uni ts PI anted Units Surv iv ing % Survi val
Populat i on Date A* Ij** y*** A* ; j** y * * * A* IJ**

Tampa Bay 5/10/83 5 4 9 2 2 4 40 50 44

F lor i  da 
Keys

7/8/83 3 3 6 2 1 3 67 33 50

8i scayne 
Bay

7/8/83 6 6 12 3 3 5 50 50 50

Tampa Bay 7/8/83 9 9 18 5 8 13 56 89 73

Total 18 18 36 10 12 22 56 67 61

*A-anchored **U-un anchor ed * * *T - to ta l

during several of  our observat ion periods and found a number of  oeat 

p e l le ts  and staples tha t  had been dislodged from the substrate along the 

t r a c k s .

Growth Media Study

Growth and surv iva l  rates fo r  the f i v e  populat ions of  seedlings in 

t h i s  study were a l l  lower than those of  the previous year (Table 2). 

Since the dens i ty  o f  the seedlings in  the aquaria was the same (20/ 

aquarium), the reduced growth and surv iva l  may have resu l ted from the 

mixing of  d i f f e r e n t  growth media (and t h e i r  associated f e r t i l i z e r s )  in 

the aquaria.  Evidence fo r  t h i s  was suggested by the continuous problems 

we experienced with algal  blooms. These blooms resul ted in h igh ly  tu rb id  

water and h igh ly  epiphyt ized Tha lass ia leaves. I n te r e s t in g ly ,  a f te r  nine 

months in c u l t u r e ,  seedl ings displayed a cons is tent  morphogeographic 

pattern in lea f  areas, which decreased as l a t i t u d e  of  o r ig in  increased
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(F ig .  5 ) .  This r e la t io n s h ip  may have been c o inc id en ta l ,  however, and due 

to the very low surv iva l  rates (n=l  f o r  FK, BB and T3 populat ions.  

Because of  low surv iva l  ra tes ,  the growth media had to be evaluated 

without regard to populat ion e f fe c ts .

Seedlings in Plant Plugs and peat p e l le ts  had h igher  growth rates 

than those in the shel l  hash con t ro l ,  and these had s im i l a r  growth to 

seedl ings in Rootcubes (Table 2).  Seedlings in Hort icubes had the lowest 

growth ra tes.  Survival was higher than the control  in  a l l  qrowth media 

except peat p e l l e t s .  E f f i c ac ies  at 9 months fo r  a l i  the commercial 

growth media were higher than the con t ro l ,  i l l u s t r a t i n g  some enhancement 

o f  growth and/or surv iva l  (Table 3) .  High m o r t a l i t y  of  seedl ings in peat

Table 3. E f f icacy  and cost e f fect iveness  of  growth media fo r  Thai assi a 
tes tud i  num seedlings a f te r  3, 6 and 9 months in cuTture.

Treatment

E f f i  cacy* Cost E f fec t i veness**
3

months
6

months months
J

months
6

months
9

month

Hort i  cube 0.94 0.94 1.11 0.58 0.59 0.69

Rootcube 1.70 1.09 1.44 0.35 0.22 0.29

Peat p e l le t 0.91 0.42 1.11 0.20 0.09 0.25

° la n t  plug 1.94 1.35 2.46 0.08 0.06 0.10

Shell hash 1.36 1.16 0.94 - - -

^E f f i cacy  = mean lea f  area x % surviva l  
**Cost Ef fect iveness = e f f i c a c y  /  cost per p lan t ing  un i t

p e l le ts  resul ted in a low e f f i c a c y .  E f f icacy  was also low fo r  

Hort icubes, but in t h i s  medium i t  was mostly due to low growth rates 

ra ther  than s u r v i v a l .  The most expensive qrowth medium, Plant Plugs,



had the highest growth ra te  and su rv iv a l ,  hence the highest e f f i c a c y .  

Correspondingly,  Rootcubes, which were the second most expensive growth 

medium, had the next highest e f f i c a c y .  Cost e f fec t iveness  was the 

inverse of  e f f i c a c y .  The least  expensive growth medium, Hort icubes, was 

the most cost e f f e c t i v e ;  Plant Plugs were least  cost e f f e c t i v e .

DISCUSSION

Lab C u l tu re /F ie ld  Transplant Study

C l ina l  morphogeographic qrowth patterns of  the Thai assi a seedlings 

were evident fo r  the f i r s t  f i v e  months in cu l tu re .  Growth patterns were 

s im i l a r  to those p rev ious ly  reported fo r  laboratory  cu l tu red seedlings 

(Durako and M o f f le r ,  1981). However, actual qrowth ra tes of  the 1982 

seedlings in the present study were much higher than those of  the 1980 

seedl ings.  Both groups were cu l tu red in peat p e l l e t s ,  although in the 

e a r l i e r  study the p e l le ts  were planted in shallow (5 cm deep) p la s t i c  

t r a y s .  This r e s t r i c t e d  roo t growth somewhat and may have resul ted in 

less lea f  qrowth. Most of  the seedl ings in the present study had roots 

which extended through the peat p e l l e t ,  shel l  hash and out the bottom of 

th e  p l a s t i c  pots (12 cm deep) w e l l  be fo re  the t im e they were 

t ransp lanted in to  the f i e l d .

Leaf widths ind ica ted  a phys io log ica l  and/or genet ic s i m i l a r i t y  

between BB and TB seedl ings;  both had narrower leaves than the FK 

seedl ings.  McMillan (1978) suggested that  d i f f e r i n g  le a f  widths in 

geographic var ian ts  of  Thai assi a were in d ic a t i v e  of  an ecotypic response. 

This response may be co r re la ted  wi th environmental stress over a 

l a t i t u d i n a l  gradient  ( P h i l l i p s  and Lewis, 1983). Leaf areas exh ibi ted 

pa t te rns  s im i la r  to  lea f  widths fo r  the f i r s t  f i v e  months in cu l tu re .
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The e r r a t i c  nature of  the patterns fo r  a l l  three popula t ions from 5-10 

months was due to d i f f e r i n g  le a f  turnover rates,  which a l te red  mean leaf  

lengths and number of  leaves/seedl ing.

P h i l l i p s  and Lewis (1983) tested the hypothesis t h a t  lea f  width is 

s i g n i f i c a n t  fo r  evaluat ing t ransp lan t  stock because the widest  leaves may 

r e f l e c t  the least  environmental stress and cons t i tu te  the most adaptable 

t ran sp la n ts .  Their  resu l ts  ind ica ted  t h i s  was true fo r  eelgrass ( Zoste ra  

mari  na ) , but Thai assi a exh ib i ted  narrow tolerances c h a r a c t e r ! s t i c of  

genotypic ra ther  than phenotypic responses. Our t ra n s p la n t in g  re s u l t s ,  

wh i le  p re l im inary ,  support t h e i r  conclusions. TB seedl ings had the 

highest surv iva l  ra tes ,  suggesting t h i s  populat ion may be p h y s io lo g ic a l l y  

and/or g e n e t i c a l l y  superior  to the other two popula t ions in i t s  a b i l i t y  

to  adapt to Tampa Bay cond i t ions ( sensu McMillan, 1973; McMillan and 

P h i l l i p s ,  1979). Further evidence fo r  t h i s  is  the observat ion that  only 

TB transp lan ts  produced add i t iona l  shor t -shoo ts . Coupled with possible 

problems of  in troduc ing  non-indigenous oathogens when t ran sp la n t ing  non­

nat ive  seedlings in s i tu  (Durako and M o f f le r ,  1981), these data re in fo rce  

support  fo r  use of  local  seedl ing stock (when ava i lab le)  in t ransp lan t ing  

p r o je c t s .

Maintaining seedlings in a "nursery" may provide a year- round non­

des t ruc t i ve  source fo r  Thai assi a p lan t ing  un i ts .  Low m o r t a l i t y  of  

seedlings in the peat p e l le ts  a f te r  10 months in c u l tu re  ind ica tes  that  

they do provide a su i tab le  growth medium for t h i s  species. This is  in 

cont ras t  to the resu l ts  of  Wi l l iams and Adey (1983) who reported 75% 

m o r t a l i t y  of  Thai assi a seedlings a f te r  8 months in a coral reef  

microcosm. The a b i l i t y  to maintain seedl ings over winter  may be 

b e n e f i c ia l  in  two respects.  F i r s t ,  in Tampa Bay, low water temperatures



coupled wi th extremely low t ides  r e s u l t  in a w in te r  die-back of  leaves 

( P h i l l i p s ,  1960; Lewis et  a l . ,  in press).  Without th e  bene f i t  of  stored 

reserves in a rhizome, which are important in sus ta in ing  plants in winter 

(Dawes and Lawrence, 1980), t ransp lan ts  may experience high m o r ta l i t y .  

Consequently, spr ing may be the best t ime fo r  t ran sp la n t ing  seedlings in 

Tampa Bay, ra the r  than August to  November as p rev ious ly  suggested 

( P h i l l i p s ,  1980). Second, our observations and those of  Wi l l iams and 

Adey (1983) ind ica te  m o r t a l i t y  of  seedlings is  highest  in the f i r s t  

several months of  growth and those seedlings tha t  survive seem to be 

more robust.

The peat p e l l e t  technique c e r t a i n l y  conforms to the f i r s t  two 

p r in c ip le s  o f  seagrass t ransp lan t ing  ou t l ined by P h i l l i p s  and Lewis 

(1983).  Peat p e l le ts  provide a su i tab le  growth medium and re a d i l y  f i t  

i n t o  commercial ly ava i lab le  o la s t i c  t rays  which are easy to t ranspor t .  

In add i t ion ,  the use of  mater ia l  tha t  has washed ashore is  non­

d e s t ru c t i v e  as t h i s  resource has already been lo s t  to the donor beds. 

However, spread o f  the t ransp lan ts  was low, preventing eva luat ion of  

spacing requirements. Fa i lu re  of  a l l  our t ransp lan ts  in bare sediments 

( t h i s  study, Durako and M o f f le r ,  1981; and add i t iona l  unpublished data),  

compared to the r e l a t i v e l y  good surv iva l  of  seedlings planted w i th in  

Halodule beds, ind ica tes  the "compressed succession" approach should be 

considered as a four th  technolog ica l  p r in c ip le  fo r  fu tu re  t ransp lan t ing  

e f f o r t s .  This approach a l l e v ia te s  the need fo r  anchoring devices fo r  

Thai assi  a/p e a t  p e l l e t  p l a n t i n g  u n i t s  in  low c u r r e n t  areas.  

S i g n i f i c a n t l y ,  Connel Associates (1983) reported that universal f a i l u r e  

o f  Thai assi a seedling t ransp lan ts  in an experimental p ro jec t  in Biscayne 

Bay was due to  the lack of  a su i tab le  anchoring device. They noted that
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seedlings turned black where there was contact  wi th metal  anchors. We 

did not observe t h is  react ion in our study. Metal s tap les  were used to 

anchor the peat p e l le t  wi th no d i r e c t  contact between metal and p lan t .  

However, we agree that  caut ion be used wi th metal anchor ing devices 

because of  the p o s s i b i l i t y  of  producing t o x i c  metal su l f ides  in the 

reduced sediments c h a r a c t e r i s t i c of  most t ransp lan t  s i t e s .  In areas with 

r e l a t i v e l y  high current  v e l o c i t i e s ,  anchors may s t i l l  be requ ired,  even

wi th a "compressed succession" approach.

Growth Media Study

One of  the i n i t i a l  reasons fo r  using peat pe l le ts  as a qrowth medium 

in  add i t ion  to  ease of  sowing, t ranspor t  and handl ing (Durako and 

M o f f le r ,  1981), was the prov is ion of  a uni form qrowth subst ra te.  This 

was necessary to  tes t  e f fe c ts  of  var ious b io lo g ica l  and physical fac to rs  

on seedl ing qrowth in order to  opt imize the "nursery" system and 

t ransp lan t  procedure. J i f f y - 7  peat p e l le ts  are designed as a medium fo r  

roo t ing  c u t t in g s  and seeding vegetable and f l o r a l  crops. Several

c h a r a c t e r i s t i es of  the p e l l e t s ,  when submerged, lead to a search fo r  

other  growth media which might provide greater u n i fo rm i t y  and poss ib ly  

b e t te r  growth. Imb ib i t ion  was qu i te  v a r iab le  fo r  peat p e l l e t s .  This

resu l ted in heterogenei ty in the size and dens i ty  of  hydrated p e l l e t s .  

In add i t ion ,  the peat becomes ra ther  f l u i d ,  and care must be taken when 

p e l l e t s  are moved to minimize resuspension of  the peat. These

c h a r a c t e r i s t i es may only present problems in research pro jects  and may 

not be s ig n i f i c a n t  in applied t ransp lan t ing  programs.

Only one of  the four commercial growth media tested in t h is  study, 

Plant Plugs, was s p e c i f i c a l l y  designed fo r  use with submerged p lants .  

This s p e c i f i c i t y ,  wi th i t s  comparat ively small market, may be one reason



why plant  plugs were also the most expensive (and leas t  cost e f fe c t i v e )  

media. I t  seems, however, that  "you get what you pay f o r " ;  growth and 

surv iva l  were highest f o r  seedl ings in  Plant Plugs r e s u l t in g  in  the 

highest e f f i c a c y .  The so i l  matr ix of  Plant Plugs has a high degree of 

i n t e g r i t y ;  they can be removed from aquaria w i thout  harm and without 

c louding the water.  Hort icubes and Rootcubes are used p r im a r i l y  as 

growth media fo r  f l o r a l  crops. They d i f f e r  from each other in s ize and 

dens i ty  (Rootcubes are la rger  and denser).  Rootcubes sink when placed in 

water. In c on t ras t ,  Hort icubes are i n i t i a l l y  qu i te  buoyant, but they 

maintain t h e i r  i n t e g r i t y  a f te r  submergence be t te r  than Rootcubes. The 

low growth ra tes of  seedlings in Hort icubes may have been p a r t i a l l y  due 

to  t h e i r  small s ize (24.6 cc vs 55.7 cc fo r  Rootcubes). One po ten t ia l  

app l ica t ion  f o r  the use of  Hort icubes and Rootcubes may be in the 

production of  "sods" of  seagrasses. Both media come in sheets which 

reduces handl ing and space problems.

We fee i  the high m o r ta l i t y  of  seedl ings in t h i s  study was p a r t i a l l y  

a r e s u l t  o f  our experimental design. In an attempt to randomize 

treatments and popula t ions,  we may have created eutrophic condi t ions 

w i th in  the aquar ia.  Randomization was necessary to separate populat ion 

and treatment e f fe c ts  from aquarium e f f e c t s .  However, each medium 

contains i t s  own type of  f e r t i l i z e r ,  the combination of  which may have 

been i n h i b i t o r y  to the seedlings whi le promoting prolonged algal  blooms. 

This suggestion is  re in forced by the fac t  that  m o r ta l i t y  was highest in 

the peat p e l l e t s ,  a medium we know is  su i tab le  fo r  growth. Despite high 

m o r t a l i t y ,  a morphogeographic pa t tern  in lea f  area was present a f te r  9 

months and even applied to the add i t iona l  LW and NF seedl ings. These two 

populat ions should be be t te r  adapted to  low water temperatures than the



BB and FK seedl ings (McMil lan,  1979; McMillan and P h i l l i p s ,  1979), and 

may be more su i tab le  as t ransp lan t  stock f o r  Tampa Bay.

Seedlings rooted in a l l  the tested media and most of  the media

enhanced growth r e l a t i v e  to the shel l  hash c o n t ro l .  Future studies 

should segregate media in to  separate cu l tu re  systems and evaluate success 

of  f i e l d  t ransp lan ts  in d i f f e r e n t  media. Once an opt imal medium is

selected fo r  a p a r t i c u l a r  species or propagule,  then development of 

e f f i c i e n t  procedures fo r  handling and t ranspor t  can proceed. We have

i n i t i a t e d  work in t h i s  area using s h e l l f i s h  grow-out racks (Nest ie r )  to

hold t rays of  peat pe l le ts  and sheets of  Hort icubes or Rootcubes. The 

racks are r i g i d ,  stackable and reusable and hold promise as a seagrass 

nursery "L ine r "  system.

AGE (M O N T H S )

Figure 5. Leaf growth of  f i v e  populat ions of  Thai assi a t estudi num 

seedl ings in labora to ry  cu l tu res .  Numbers in parentheses are percent 

surv iva l  a f t e r  nine months in cu l tu re .
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