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- 'L-UL-- Crop Time 
The Young Plant Research 

Center studied time saved 'Rnish Ud" 

on produdDon of finished 

plants using a larger liner. 

Linersire Transplant D&te 
2-March I 16-March I 30-March 

20mm (144-count) 

by PAUL USHER, HUTHER WAHKN and 
LUKEHYDOCK 

NCREASING fuel costs have 
focused attention on improved 
production efficiency. For gravers 
of finished plants, one option is to 

purchase larger or pre-finished liners 
and seedling plugs for transplant intD 
pots and baskets. The benefit of a large 
or pre-finished Liner is shorter time 
after transplant. 

Liners finish quickly after trans- 
pIant when they already have a large 

Dayst From Ttansplanting Rooted Linmr To 
IFinished 4.5-inch Pot 

I Transdant Date 1 Liner Size 

shoot and root size, axe developmen- 
taLly mature (gmwn for more weeks D ~ Y L  b m  Sti~Eng Cutting fbb= 2) 

1 it 

20mm {144-count) 

I 
23mm (125-count) 
25mm (105-countJ 
30mm P2-count) 
40mm (50-count) 
50mm (32-count) 

THANK YOU to these 
Sponsors for making this 
educational series possible: 

Table 1. EfFect of liner size and age on fin 
ished time in 4.5-inch pots. All unrooter 

cuttings were stuck into liners on thi 
same day (Feb. 2), and then were trans 

plantd pntbe dates {March 2,16 or 301 
The *- indicate normal 'trans 
plantable" crop age for different liner size! 

(4 weeksfor 20 to 23-mm liners, at least I 
weeks fw 25 to 40-mm liners, and at leas 

7 weeks for 50-mrn liners1 



during the liner stage), 1 and when early flower- 
t ing of long day crops, 
I such as petunia or 

calibrachoa, has been 
initiated using supple- 
mental or daylength 
(photoperiod) lighting. 

Rapid finishing time 
improves space use 
efficiency by allowing 
an additional crop turn 
(and extra revenue). 
AIternatiwiy, heat 
savings resuIt from 
transplanting later and 1 operung up greenhour 
es during the warm 
months of spring. Our 
research aimed to mea- 

Unsr and Bask& Stages 

-- 

105 Count 

I sure how much time 
would be saved for fin- 

I ished plant production 
when trampla nting 
large or small liners. 

I 
I 

I 
Research Methods 

Calibmchoa 
'Sumbells Red' unroot- 18 Count 

in a glass greenhouse at 
the University of New 
Hampshire, Durham, N.H. 
Liners were sprayed with 
Sumagic at 5 ppm three and 
five we& &er transpht 
(Feb. 23 and March 6). 

When liners were four, six 
or eight weeks old (March 2, 
March 16 or March 30), we 
transplanted these cuttings 
into 45-inch pots or 12-inch 
hanging baskets, continu- 
ing with the same climate 
settings. One liner was 
transplanted per 45-imh 
pot, uslng m to 50-mm 
diameter (144- to 32-cmt) 
liners. Fa& =-inch hanging 
basket contained five liners, 
using 20- to SO-mm (144- to 
lkount) liners. 
We then measured how 

long it took to produce a 
"finished" 4.5-inch pot, de- 
fined as having at least five 
open blooms and foliage 
covering at least 90 percent 
of the media surface. A 

ed provided Figure 1, fim ways to a -1 crop time d 12 weeks f- A&- "finished" 12-inch basket 
by InnovaPht Costa ing un- d w  to a f i n M  ?%inch hanging basket had at least eight stems 

stuck on Feb, (5 1in-m P- of hanging MrigM taken 12 cive&pphg by more than 
m k s  after sticking urmobd mtlhgs. The area liner sdzm Wnrm inches 120 ml hm the 2006 into E1'epot liner (105-aount). 40-mm Wcountl, and 70-mm [1&ountn am shown at 

cells f-20 la at the stage when they -transplanted into hangb baskets. edge of the Pot and at least 
to 80 mm in diameter 50 open blooms. 
044- to 10-count hays). 
Throughout the liner and finished PAR light per square meter per day were Results: The Finish Line 
plant stages, calibrachoa were grown provided from combined sunlight and All liners, regardless of size, fin- 
at 72°F day/67T night air temperature. suppIernenta1 lighting hm high-pres- ished in 4.5-inch pots about the same 
Photoperiod was 16h and 9.4 moles of surp d i u m  lamps at 575 foot candles if they are planted early (four weeks 
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I 
LINER SIZE 

old), because the root zone in the h e r  
d l  was not limiting to growth When 
liners were planted on March 2, four 
weeks *planting, the finish date 
in 4.5-inch pots (Table 1) was similar 
across liner sizes, 

At six to eight weeks, plants in 
large l i r a  finished up to two weeks 
earlier than smaU hers because of 
rookme restrictions in small liners. 
When liners were transplanted at six 
or eight weeks of age, the h h  date in 
45-inch pdk o m r e d  earlier as h e r  
size increased (Table 3). By six to eight 
weeks of liner age, mot growth in a 20- 
to 25-hrn liner limited shoot growth 
during the liner stage. 

S m d  Iiners also dry down more 
quickly than Iarge liners, resulting in 
&pruning of roots. In contrast, cut- 
ting gmwn in large d s  have more 
ires for root: growth and are usually 
grown for six to eight weeks so that 
roots, shoots and flower buds are well 
developed at t h e  of transpant 

The &fs demonstrate that it would 
be better to hold plants in large liners 
mripard with s m d  liners ta avoid 
mot-bound liners with delayed finish- 
& If pmdroducing your ownlarg Ziners, 
tal#m--vh 
add be a problem during liner pro- 
duction and p w t h  retardm~% w other 
height control methods are needed, 

Large(Xito50mm)linersthat 
were six weeks old, transplanted into 
4.5-inch pdts on March 16, finished 
around the same date as fou-week-oId 
smaIl(20- to 25-mm) liners planted 
two weeks eazIier an March 2. 

'Fhe shortest finish time from 
transplant to finished pot 01-12 days) 
occurred with 40- Po 50-mm liners 
planted at erght weeks of age (Table 1). 
The minlmum time f r m  sticking to 
finished pot occurred with any h e r  
size planted at four weeks, or with 30- 
to 50-mm liners planked at six weeks. 
we saw s i m h  trends with 12-inch 

hanging baskets cumpared with w 
mulIswith46-inchpots.Thesame 
£hi&& date in a h g h g h k t c o u l d  
be acbiePed with any liner size p l d  
early weeks old) or using a large 
liner planki late (six to eight weeks 
OM) Fm mample, an eighbwebld, 
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Let's grow together 

I ExpandYourSuccess I 

E N E R G Y  S E R I E S  

L I N E R  SIZE 

50-mm liner finished in the pot by 
April 19,a days after hamplant In 
contrast, a six-week-ld, 25-mm liner 
finished in the pot by April l5,M days 
after transplant 

In Conclusion 
Similar h a 1  finished quality could 

be achieved in different ways (Figure I), 
using either a small liner that requires 
more time in the finished container 
or by using a h g e  her  that finishes 
rapidly. Tune in the Iarge container can -- 

w w ~ . p l r ~ h ~ ~ ~ . C ~ m  
For data from this r-lch on the effed 
of liner s h  and q e  on ffnisheddrne in 
12-inch baskets, visa our Web si&. 

be substitubed with extra time in the 
liner stage, especially if large liners are 
used that do not excessively I i i i t  shoot 
growth. The most efficient use of space 
occurs by tmmpIanting a large, pre-fin- 
ished liner at six to eight weeks of age, 
because there is low space requirement 
pet cutting during the liner stage. 
In the October issue of G & o z ~  

Gmwr, we follow up this research 
with a financial anaIysis of the em- 
nomic costs and benefits of large and 
small liners. GQ 

I "The Jiffy expandomatic has a capability of expanding up 
to 50.000- 60.000 CareFree plugs per hour easily keeping 
up with the persons sticking the cuttings on-line. " 

- seaclifi Forms I 
1 800 323-1 047 

Td: 1-419-660-3 177 
Fax: 1-419660-1 188 

For Detalln Clrcle No. 25 on Postcsrd or at m m n . g ~ ~ . w m  

~botlt' the atithorn P a d  Fisher 
is an Asswiake M s s o r  and 
Ekknsion Specialist m - h  Depf. 
ofEn*onmmal M&fe, 
Wwrsi ty  of Florida, GainesviIie, 
Florida 32606, Pm-& 
Tel. [352) 392-1831. ~~r Warsen 
and Luke Hflock were h h i c i a m  
at the University of New Hampshire. 
We t h % k  our Young &nt Research 
Center partners Blackmote Co., Cmkr 
Greenhouses, D.S. Cole Growers, 
ElIegad, Fout Star Greenhouses, 
GIaes C m r  Greenhouws, Greeme 
Fertilizers, Kube-Pak Corp, Lucas 
Greenhouses, Pleasant ,VIEW Gardens, 
Premier Hortidbre, Quality 
Analytical Laboram,  Sun Gro 
Horticulture, and Welby Gardens. Use 
of tradenames does not imply endorse- 
ment, preference, or recommendah 
forany products Iisted or omitted.. 
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