ORNAMENTAL PLANT PLUGS GROWING RECOMMENDATIONS

CROP

STAGE 1* STAGE 2** STAGE 3*+* STAGE 4**+

Total Plug Crop Time (weeks)* | CULTURAL COMMENTS

Soil Temp. Moisture = Light? Days Soil Temp. Moisture | Fertilizer (ppm)* | Soil EC* | Days Soil Temp. Moisture = Fertilizer (ppm)* | Soil EC° | Days Soil Temp. Moisture  Fertilizer (ppm) | Soil EC° | Days
Alyssum Yes Lightl 65-72°F (18-22°C 4 93 65-72°F (18-22°C 34 50-75 1/wk 0.75 37 68-75°F (20-24°C 34 100-150 1/wk 10 21 62-68°F (16-20°C 23 100-150 1/wk 0.75 7 5.6 Susceptible to damping-off. Control with less seeds per cell, moisture and fungicides. Control growth with DIF or daminozide.
es Lightly ) (18-22°C) i i (18-22°C) i i w <o i i (20-24°C) i i w <t i (16-20°C) ) i w =g i High light (500 pmol-m-2-s-1 approx. 2,500 f.c.) and low feed will cause yellowing of lower leaves and downy mildew. If using multi-seed pellets, do not cover, and mist/water thoroughly after sowing to assure the pellet dissolves.
) o . . . . . . . . To prevent premature flowering, minimize stress due to high light and low moisture and fertilizer. Do not hold plugs.
Aster (Calistephus chinensis) Yes 65-72°F (18-22°C) 34 45 68-75°F (20-24°C) 3 50-75 1/wk <0.75 7 | 62-68°F (16-20°C) 2-3 100-150 1/wk <1.0 14 | 62:68°F (16-20°C) 23 100-150 1/wk AL oy e Keepp plantsf vegetative with night interruption (from noandescent lights) of 10 pmol-m-2-s-1 (approx. 50 f.c.) for 4 hours in the middle of the night.
Celosia YesLightly — 72-78°F (22-25°C) 4 57 65-72°F (18-22°C) 4 50-75 1/wk <075 710 | 62-68°F (16-20°C) 34 100-150 1-2/wk <1.0 1421 | 62-68°F (16-20°C) 34 100-150 1/wk 0.7-1.2 7 56 ;‘ég&i\ée:rg‘;rteimaetﬁrﬁiz‘g’grt'ggl’('erzgn\'/?;e‘:astti\is%gﬁfr;?E;ﬂ‘p'i'gg_toﬁpfvi't‘;]an'gf\}::enf;:tLerz'gﬁzr'acsrg;: gi'igztf:’;’r'g;c?éz paclobutrazol or uniconazole-P. Do not hold plugs.
Dianthus (Dianthus chinensis, D. hybrida, D. barbatus) Yes Lightly 65-72°F (18-22°C) 4 3-5 68-75°F (20-24°C) 3-4 50-75 1/wk <0.75 7 62-68°F (16-20°C) 2-3 100-150 1/wk <1.0 14-21 55-62°F (12-16°C) 2-3 100-150 1/wk 0.7-1.2 7 5-6 Very sensitive to high salts during Stages 1 and 2. To promote early flowering, increase total light energy to the crop. Control growth with DIF, ancymidol, paclobutrazol, chlormequat chloride or uniconazole-P.
Dichondra (Dichondra argentea) Yes 72-78°F (22-25°C) 4 4-6 68-75°F (20-24°C) 3-4 50-75 1/wk <0.75 7-10 62-68°F (16-20°C) 2-3 100-150 1/wk 0.7-1.2 14-21 62-68°F (16-20°C) 2-3 100-175 1/wk 0.7-1.2 7 5-6 Plug development is faster with drier culture, but do not let seedlings wilt. Daminozide at 2,500 ppm a week before transplant promotes branching.
Helenium (Helenium amarum) Yes 65-72°F (18-22°C) 5 35 68-75°F (20-24°C) 4 50-75 1/wk <0.75 7-10 | 68-75°F (20-24°C) 3-4 100-150 1/wk <1.0 10-14 | 62-68°F (16-20°C) 3-4 100-150 1/wk 1.01.5 7 3-4 Plug tray sizes 288 to 128 are recommended.
Hypoestes Yes Lightly 72-78°F (22-25°C) 4 3-4 68-75°F (20-24°C) 3-4 50-75 1/wk 0.7-1.2 7 62-68°F (16-20°C) 3 100-150 1/wk 0.7-1.2 14-21 62-68°F (16-20°C) 3 100-150 1/wk <0.75 7 5-6 Provide long days with HID lights for best growth. New varieties are genetically more compact. Use chlormequat chloride or DIF to control growth. Under low light, use low-ammonium fertilizer for best color.
Pansy (Viola x wittrockiana) Yes Lightly 65-72°F (18-22°C) 4 3-7 62-68°F (16-20°C) 3-4 50-75 1/wk <0.75 7 62-68°F (16-20°C) 3-4 100-150 1/wk <1.0 14-21 55-62°F (12-16°C) 2-4 100-150 1/wk <0.75 7 4-5 Reduce moisture in Stage 2 for best germination. Control root rot with moisture, pH and fungicides. Control growth in warm weather with moisture, light and feed, plus daminozide, ancymidol, paclobutrazol or daminozide.
Poppy — Arctic, Icelandic (Papaver nudicale) Yes Lightly 65-72°F (18-22°C) 4 5-7 62-68°F (16-20°C) 3-4 50-75 1/wk 0.7-1.2 7 62-68°F (16-20°C) 2-4 100-175 1/wk 0.7-1.2 21-28 62-68°F (16-20°C) 2-3 100-175 1/wk 0.7-1.2 7 6-7 gﬁztog;()r\év\fvrl:xﬁ%gﬁzprgs(::?rggl;xwtﬁnvde:-;?;:;;(sgiost;ggg?Iféss_lv(haepnp:?:ﬁSl;(l)aor?t::;) Minimize stress to avoid burning foliage. Avold overwatering to minimize disease.
Snapdragon (Antirrhinum majus) YesLightly  65-72°F (18-22°C) 4 68 62-68°F (16-20°C) 34 None <0.7 7 62-68°F (16-20°C) 34 100-150 1/wk 0712 1421 | 62-68°F (16-20°C) 3 100-150 1/wk 0.7-1.2 7 56 gg:gg: S?;Lﬁzgmn "r;':‘s'tfj"r"esg?r“;rmc,:xgst g’ﬁf:&’;‘;é‘fgﬂ!ﬁr’ ;‘::{1'?o‘r)?::fp;frrr:‘z:rs‘ﬂr?r?;rg:;';”m b lACE I CE e SR ST AT e R A W ST L
Bellis Yes Lightly 72-78°F (22-25°C) 4 3-5 65-72°F (18-22°C) 3-4 50-75 1/wk <0.7 7-10 62-68°F (16-20°C) 2-3 100-150 1/wk <1.2 62-68°F (16-20°C) 2-3 100-150 1/wk <1.2 13-15 Leaf damage can occur with high concentration of propiconazole. Due to heat sensitivity, it is best to buy in plugs from commercial propagators as opposed to sowing in summer for late southern summer sales.
Hollyhock Yes 65-72°F (18-22°C) 4 8-10 65-72°F (18-22°C) 3-4 75-100 1/wk <0.75 7-10 68-75°F (20-24°C) 3-4 75-100 1/wk 0.7-1.3 28-35 65-72°F (18-22°C) 2-3 75-100 1/wk 0.7-1.2 10-12 Alcea should be vernalized at 40°F or below.
Delphinium Yes Lightly 65-72°F (18-22°C) 4 10-12 65-72°F (18-22°C) 34 75-100 1/wk <0.75 7-10 65-72°F (18-22°C) 2-3 150-175 1/wk 0.7-1.2 28-35 62-68°F (16-20°C) 2-3 150-175 1/wk 1.2-1.5 7 10-12 There is a more uniform germination when using temperatures under 75°F. Temperatures of 65-68°F are ideal.
Euphorbia Optional ~ 65-72°F (18-22°C) 4 Optional 36 | 6572°F (1822°C) 4 50100 1/wk <075 710 | 6572°F (18:22°C) 3-4 100-175 1/wk 0.712 4256 | 6572°F (18-22°C) 3-4 100-175 1/wk 0712 714 1417 e g%‘g%d:r";'r';‘r’é'ﬁzfgr% Igrohg'gg:ncgt":;‘g;glvétznf:;sr;2252Cﬁ'i?snsf\f)m‘fb':iﬁm’:afg’)','g":?:g?g a second daep;’g;a;'gf";s%%ytsolZtgg[f;pa::?;"g:;‘geego”'d be an application of paclobutrazol sprench
Heuchera No 65-72°F (18-22°C) 45 710 | 6572°F (18-22°C) 34 50-100 1/wk <0.75 59 | 6572°F (18-22°C) 3 100-175 1/wk 0712 2128 | 62:68°F (16-20°C) 2 <100 1/wk <0.75 7 68 3:2:%8;1%;1%3;';?:;ir::t?c'; Tﬁ;ﬂ‘g’:raslfc": 'I: ;rgi:gllﬁzg?/vithssgﬂg:siieea\ice;fggi}cg?;(g '2585'5 fn"fdir:‘izfne:e?;tﬂf:t”at'”g humidity in Stage 1 can decrease germination and uniformity
Limonium Yes 65-72°F (18-22°C) 4 5-12 65-72°F (18-22°C) 3-4 50-100 1/wk <0.75 5-9 62-68°F (16-20°C) 3 100-175 1/wk 0.7-1.2 28-35 55-62°F (12-16°C) 3 100-175 1/wk 0.7-1.2 7 12-14 For large cell packs such as 18 cells per flat, the plants will require 12-14 weeks from a February sowing. This is only for producing green plants. Once planted in the garden, it will be another 6-8 weeks until flowering.

: . . . . . . . . Forcing—Lupines that were planted the previous fall and then vernalized can be forced into bloom ahead of their natural cycle. Bring them out of dormancy by placing them in a greenhouse with 60-65°F (15-18°C) constant
Lupine Yes 65-72°F (18-22°C) 4 612 65-72°F (18-22°C) 34 50-100 1/wk <0.75 59 | 62-68°F (16-20°C) 34 100-175 1/wk 0712 1014 | 62-68°F (16-20°C) 3 100-175 1/wk 0.7-1.2 7 45 tempe?atureps ind Use day estensi nor b ght internuption lighting to provide long days and they will flower in 012 weoke. 9 y by placing 9 ( )
Marigold - French, American, Triploid . . . . . . . . . . Keep soil pH 6.0 to 6.2 to avoid micronutrient toxicities. Control growth, especially in triploids, with DIF, daminozide, ancymidol, paclobutrazol or uniconazole-P.

(Tagetes cvs.) Yes Lightly 72-78°F (22-25°C) & Optional = 68-75°F (20-24°C) s 50-75 1/wk AL E 68-75°F (20-24°C) & 100-150 1/wk <1 (S 62-68°F (16-20°C) é 100-150 1/wk A v A Provide 2 weeks of short days to African marigolds after germination if sown after February 15 to promote flowering. Use iprodione to control Alternaria on African marigolds.
Petunia No 72-78°F (22-25°C) 4-5 Yes 3-5 68-75°F (20-24°C) 34 50-75 2/wk <0.75 7-10 65-72°F (18-22°C) 2-4 100-150 2/wk <1.2 14-21 62-68°F (16-20°C) 2-4 100-150 2/wk <0.75 5-6 Provide long days (>14 hours) to promote earlier flowering. Feed more frequently, but control growth with DIF, moisture, light, daminozide, paclobutrazol or uniconazole-P. Watch for boron or iron deficiency and high pH.
Vinca (Catharanthus roseus) Yes 75-80°F (24-26°C) 4-5 No 4-6 68-75°F (20-24°C) 3-4 50-75 1/wk <0.75 7-10 68-75°F (20-24°C) 2-4 100-175 1/wk 0.7-1.2 14-21 65-72°F (18-22°C) 2-4 100-175 1/wk 0.7-1.2 7 5-6 Best germination if warm, moist and dark. Best growth if warm, dry and low salts. Control growth with DIF, high light, daminozide, ancymidol or uniconazole-P. Control disease with moisture, pH and fungicides.
Zinnia Yes 65-72°F (18-22°C) 34 Optional 23 68-75°F (20-24°C) 34 50-75 1/wk <0.75 57 | 6875°F (20-24°C) 34 100-150 1/wk <1.0 1014 | 62-68°F (16-20°C) 34 100-150 1/wk <0.75 35 34 gﬁfft r%?r:?t'gf;::g'\f,v‘i’t?ﬂlnzri'gtﬂ:g' gl‘:r:;r;’\l sggﬁhamt?plrc(’)gi;ir:F::rﬂ;féﬂi::fggﬁ;f"&'2 gthﬁ;%h;;“gssand ammonium nitrogen, high light, DIF, daminozide or ancymidol.
Alternanthera (Aternanthera dentata) Yes Lightly 72-78°F (22-25°C) 4-5 Beneficial 35 65-72°F (18-22°C) 3-4 50-75 1/wk <0.75 5-7 65-72°F (18-22°C) 3-4 100-150 1/wk <1.0 10-20 | 62-68°F (16-20°C) 3-4 100-150 1/wk <1.0 4-5 Chlormequat chloride may cause phytotoxicity. A light covering with coarse vermiculite is helpful for moisture control, but light is beneficial for uniform germination.
Cabbage/Kale, Flowering (8rassica oleracea) Yes 65-72°F (18-22°C) 4 34 62-68°F (16-20°C) 3-4 50-75 1/wk <0.75 4-7 62-68°F (16-20°C) 2-4 100-150 1/wk <0.75 10-14 | 62-68°F (16-20°C) 2-4 100-150 1/wk <0.75 7 4-5 Control early stretch with lower starter charge, moisture, fertilizer low in phosphorus and ammonium nitrogen, and DIF. Use daminozide or paclobutrazol if needed. Avoid lower leaf chlorosis and mildew with adequate feed.
Carnation (Dianthus caryophyllus) Yes 65-72°F (18-22°C) 4 5-7 65-72°F (18-22°C) 3-4 50-75 1/wk <0.75 7-10 | 62-68°F (16-20°C) 2-4 100-150 1-2/wk <1.0 10-14 | 62-68°F (16-20°C) 2-4 100-150 1/wk <0.75 7 5-6 ggiftrgoflogﬂ;vmtxlfﬁ% ;?;?legi:gfa;Zmenetdaﬁ;ftﬁg)e::mr?nn;m:& c(;lg gg?;;rﬁohr:?ufglgm égweanx 600 pmol-m-2-s-1 approx. 3,000 f.c.).
Dahlia Yes 65-72°F (18-22°C) 3 3-4 68-75°F (20-24°C) 3 50-75 1/wk <0.75 5-7 65-72°F (18-22°C) 2-3 100-150 1/wk <1.0 12-14 | 65-72°F (18-22°C) 2-3 100-150 1/wk <0.75 7 35 Best germination if cool and dry with covering. Control growth with DIF, daminozide, ancymidol or paclobutrazol.
Lisianthus (Eustoma grandifiorum) No 72-78°F (22-25°C) 4 Yes 1012 | 6875°F (20-24°C) 3-4 50-75 1/wk <075 1421 | 6572°F (18:22°C) 3-4 100-150 2/wk <2 2835 | 62:68°F (16-20°C) 3 100-150 2/wk 1015 7 9-11 P AR | :V‘ffj:a%"snfgl_;(_fsﬁ) (t:p?)‘;g;(d e I:;‘r’]'tdﬁ)'r°|;'§’sf?éfntq‘i’r:$g§ve flowering. Keep soil pH ~6.0. Reduce moisture after cotyledon expansion to control algae.
Gomphrena Yes 72-78°F (22-25°C) 4 Yes 5-7 68-75°F (20-24°C) 3-4 50-75 1-2/wk <0.75 7-10 | 68-75°F (20-24°C) 2-3 100-150 1/wk <12 1421 | 62-68°F (16-20°C) 2-3 100-150 1/wk <12 7 5-6 fg\?v'(tje?;’f)revrv:ttfrr;nr?];?,rs?gffgrimra\t,g;';Zﬁ;%r\zvtt: ;2‘;";’2;{?;322 'fefssee 023{‘,2;’ 'ﬁ,ﬁiﬁghpﬁﬁj?nz'ﬁ moisture, fertilizer low in phosphorus and ammonium nitrogen, low starter charge and high light.
Lobelia (Lobelia erinus) No 72-78°F (22-25°C) 4 Yes 4-6 68-75°F (20-24°C) 3-4 50-75 1/wk <0.75 7 62-68°F (16-20°C) 3-4 100-150 1-2/wk <1.0 14-21 62-68°F (16-20°C) 3 100-150 1/wk <1.0 7 4-6 Control damping-off with moisture, fungicides and fewer seeds per cell. Control growth with DIF or daminozide. High light (>500 pmol-m-2-s-1, approx. 2,500 f.c.) may burn leaves. Keep EC low. Flowering is enhanced with longer days.
Nicotiana No 72-78°F (22-25°C) 4 Yes 3-5 68-75°F (20-24°C) 34 50-75 2/wk <0.75 7-10 65-72°F (18-22°C) 2-4 100-150 2/wk <1.2 14-21 62-68°F (16-20°C) 2-4 100-150 2/wk <0.75 4-6 Grow same as petunias. Provide long days (>14 hours) to promote earlier flowering. Feed more frequently, but control growth with DIF, moisture and light management or daminozide.
Plectranthus (Plectranthus argentatus) No 65-72°F (18-22°C) 4 Yes 5-7 65-72°F (18-22°C) 34 50-75 1/wk <0.75 7-10 65-72°F (18-22°C) 2-3 100-175 1/wk 0.7-1.2 14-21 62-68°F (16-20°C) 2-3 100-175 1/wk 0.7-1.2 7 5-7 Plectranthus argentatus may require daminozide at 2,500 ppm at Stage 3.
. . . . . . . . . Best germination if cool and moist. For best root growth, allow soil to dry between waterings.
Ranunculus Yes Lightly 50-55°F (10-13°C) 5 7-21 55-62°F (12-16°C) 4-5 50-75 1/wk <0.75 7-14 55-62°F (12-16°C) 3-4 100-150 1/wk <1.0 21-28 55-62°F (12-16°C) 3-4 100-150 1/wk <0.75 7 8-10 Keepgllight levels <300 pmol-m-2-s-1 (approx_1,500gf_c_) in Stage 2 and <6)(,JO pgmol-m-2-s-1 (agpprox. 3,000 f.c.) in Stages 3 and 4 to prevent burn and stunted growth.
Sunflower (Helianthus annuus) Yes Lightly 65-72°F (18-22°C) 4 Optional 3-5 68-75°F (20-24°C) 34 50-75 1/wk <0.75 5-7 65-72°F (18-22°C) 2-3 100-150 1/wk <1.0 5-7 65-72°F (18-22°C) 2-3 100-175 1/wk 0.7-1.2 23 Can be sown directly into final container. Do not allow seedlings to wilt.
Viola (Viola comnuta) Yes 65-72°F (18-22°C) 4 Optional 3-5 62-68°F (16-20°C) 3-4 50-75 1/wk <0.75 7 62-68°F (16-20°C) 3-4 100-150 1/wk <1.0 14-21 55-62°F (12-16°C) 2-4 100-150 1/wk <0.75 5-6 Same culture as pansies, but takes 1 week longer crop time. Use less chemical growth regulators to avoid stunting.
Osteospermum Yes 65-72°F (18-22°C) 4 Optional 5-9 68-75°F (20-24°C) 3-4 50-100 1/wk <0.75 5-7 68-75°F (20-24°C) 2-3 100-175 1/wk 0.7-1.2 10-14 65-72°F (18-22°C) 2-3 100-175 1/wk 0.7-1.2 4-5 Using a larger liner such as a 105 will promote branching and help reduce total crop time. PGRs are generally not needed. Spray with daminozide at 2,500 ppm if necessary.
Amaranthus Yes 72-78°F (22-25°C) 4 No 6-10 65-72°F (18-22°C) 3-4 50-75 1/wk <0.75 5-7 65-72°F (18-22°C) 2-3 100 1/wk <1.0 6-10 55-62°F (12-16°C) 2-3 <100 1/wk <0.75 3-5 4-5 Control early stretch with low starter charge, moisture, fertilizer low in phosphorus and ammonium nitrogen, DIF, daminozide, chlormequat chloride and ancymidol. Do not over-fertilize.
Coreopsis Yes Lightly 65-72°F (18-22°C) 4 Optional 3-5 65-72°F (18-22°C) 34 50-100 1/wk <0.75 59 62-68°F (16-20°C) 2-3 100-175 1/wk 0.7-1.2 18-24 62-68°F (16-20°C) 1-2 175-225 1/wk 1.2-1.5 7 5-7 Grow under short days (<12 hours) for bulking to keep plants vegetative. Spray with daminozide at 1,500 to 2,500 ppm if necessary.
Digitalis No 65-72°F (18-22°C) 4 Yes 3-6 65-72°F (18-22°C) 3 50-100 1/wk <0.75 4-7 62-68°F (16-20°C) 3 100-175 1/wk 0.7-1.2 21-28 62-68°F (16-20°C) 2-3 100-175 1/wk 0.7-1.2 7 5-7 Grow under short days (<10 hours) for bulking to keep plants vegetative. Spray with daminozide, paclobutrazol or uniconazole-P for height control. Use moisture and fungicides to control damping-off.
Echinacea Yes 72-78°F (22-25°C) 4 Optional 4-10 72-78°F (22-25°C) 3-4 50-100 1/wk <0.75 5-9 65-72°F (18-22°C) 2-4 100-175 1/wk 0.7-1.2 21-28 62-68°F (16-20°C) 2-4 175-225 1/wk 1.2-1.5 7-14 5-10 Grow under short days (<12 hours) for bulking to keep plants vegetative until the 7 leaf stage.
Rudbeckia Yes 72-78°F (22-25°C) 4 Optional 5-9 68-75°F (20-24°C) 3-4 50-100 1/wk <0.75 10-14 | 65-72°F (18-22°C) 2-3 100-175 1/wk 0.7-1.2 14-28 62-68°F (16-20°C) 2 100-175 1/wk 0.7-1.2 714 6-9 Grow under short days (<12 hours) for bulking to keep plants vegetative until the 10 leaf stage. Spray with daminozide, ancymidol or paclobutrazol for growth control.
Ageratum (Lobularia maritima) No 75-80°F (24-26°C) 4 2-3 68-75°F (20-24°C) 3-4 50-75 1/wk <0.75 5-7 62-68°F (16-20°C) 2-4 100-150 1/wk <1.0 21 62-68°F (16-20°C) 2-4 100-150 1/wk <0.75 7 5-6 Sensitive to high sodium levels and high salts. Control growth with DIF, daminozide, ancymidol, paclobutrazol or uniconazole-P.
Bacopa No 65-72°F (18-22°C) 4-5 Yes 4-6 65-72°F (18-22°C) 3-4 50-75 1/wk <0.75 5-7 65-72°F (18-22°C) 3-4 100-175 1/wk <1.0 10-14 | 62-68°F (16-20°C) 3 100-175 1/wk <1.0 7 4-5 If using multi-seed pellets, do not cover and mist/water thoroughly after sowing to assure the pellet dissolves. Daminozide can be used to tone the plugs.
Campanula (Campanula carpatica) No 65-72°F (18-22°C) 4-5 Yes 7-10 68-75°F (20-24°C) 34 50-75 1/wk <0.75 7-10 62-68°F (16-20°C) 3-4 100-150 1/wk <1.0 28-35 62-68°F (16-20°C) 2-3 100-150 1/wk <0.75 7 89 Keep daylength <14 hours to avoid premature flowering. Control growth with low temperature, moisture, fertilizer low in phosphorus and ammonium nitrogen, DIF or chlormequat chloride.
Cosmos Yes 65-72°F (18-22°C) 4 3-4 62-68°F (16-20°C) 3-4 50-75 1/wk <0.75 4-7 62-68°F (16-20°C) 2-3 100-150 1/wk <1.0 10-14 | 62-68°F (16-20°C) 2-3 100-150 1/wk <0.75 7 4-5 Control early stretch with lower temperature, moisture, fertilizer low in phosphorus and ammonium nitrogen and low starter charge.
Gazania Yes 65-72°F (18-22°C) 4 5-7 68-75°F (20-24°C) 3-4 50-75 1/wk <0.75 7 65-72°F (18-22°C) 2-3 100-150 1/wk <1.0 17-21 62-68°F (16-20°C) 2-3 100-150 1/wk <0.75 7 4-6 Best germination if cool and dry with covering. Avoid overwatering in Stages 3 and 4. Control growth with DIF, moisture, fertilizer and high light.
Hibiscus (Hibiscus moscheutos, H. acetosella) Yes 72-78°F (22-25°C) 4 3-5 68-75°F (20-24°C) 3-4 50-75 1/wk <0.75 7-10 65-72°F (18-22°C) 2-3 100-150 1/wk <1.0 10-14 | 65-72°F (18-22°C) 2 100-175 1/wk <1.0 7 46 ?Ll:r?p)t;?gtilrzezzsboeﬁg\}vlggfltz %ggua::r: gr]?g\(:lr;:]r?:tneded. Cover heavily with vermiculite. Chlormequat chloride spray at 300 ppm 10 days after sowing if needed. Supplemental lighting and warmer temperatures will reduce crop time.
Millet, Ornamental (Pennisetum glaucum) Yes 72-78°F (22-25°C) 4-5 3-5 68-75°F (20-24°C) 3-4 50-75 1/wk <0.75 57 68-75°F (20-24°C) 2-3 100-150 1/wk <1.0 57 65-72°F (18-22°C) 2-3 100-175 1/wk <1.0 2-3 Do not let plugs become rootbound or stressed. Plug tray size of 128 is recommended. Can be sown into final container for reduced crop time.
Pentas No 75-80°F (24-26°C) 4-5 5-7 72-75°F (22-24°C) 34 50-75 1/wk <0.75 7-10 68-75°F (20-24°C) 2-4 100-150 1/wk <1.0 14-21 65-72°F (18-22°C) 2-4 100-150 1/wk <0.75 6-8 Keep soil pH 6.0 to 6.2 to avoid micronutrient toxicities. Control moisture to improve root growth in Stages 2 to 4 and prevent iron deficiency. Avoid cool temperatures during Stages 1 and 2 for best germination.
Portulaca No 72-78°F (22-25°C) 4 2-3 68-75°F (20-24°C) 3 50-75 1/wk <0.75 7 68-75°F (20-24°C) 2-3 100-150 1/wk <1.0 14-21 65-72°F (18-22°C) 2-3 100-150 1/wk <0.75 5-6 Best growth if warm and dry. Control damping-off with moisture and fungicides. Control growth with DIF, light, moisture, fertilizer low in phosphorus and ammonium nitrogen or daminozide.
Salvia (Salvia splendens, S. farinacea) Yes 72-78°F (22-25°C) 4 57 | 6875°F (20-24°C) 34 5075 1/wk <0.75 7 | e875°F (20-24°C) 24 100-150 1/wk <1.0 1421 | 6572°F (18-22°C) 23 100-150 1/wk <1.0 7 45 gfunesgzsigov;:??efﬂtrz fgjr:'g”e% 2?;'3' t?;?gejbﬁ’é’i;‘;a;:gzer:é%réirssriléfi:]nglgtﬁr ages. ni‘;?;;‘llir??wm with DIF, daminozide, ancymidol or paclobutrazol.
Torenia No 72-78°F (22-25°C) 4 4-6 68-75°F (20-24°C) 3-4 50-75 1/wk <0.75 7 68-75°F (20-24°C) 34 100-150 1-2/wk <1.0 14-21 65-72°F (18-22°C) 3-4 100-150 1-2/wk <0.75 4-6 Grow same as vincas, except not as dry. Control growth with DIF, light, moisture, fertilizer low in phosphorus and ammonium nitrogen or paclobutrazol.
Cleome Yes 80-85°F (26-29°C) 4 Yes 4-6 75-80°F (24-26°C) 3-4 50-75 1/wk <0.75 4-6 75-80°F (24-26°C) 2-4 100-150 1-2/wk <1.0 7-14 75-80°F (24-26°C) 2-4 100-175 1/wk <0.75 4-5 Cooler nights (approx. 10°F cooler) have proven beneficial starting in Stage 2 or 3. Cleome are heavy feeders and yellow quickly in later stages and holding.
Eucalyptus No 72-78°F (22-25°C) 5 Yes 7-9 68-75°F (20-24°C) 3-4 50-75 1/wk <0.75 7-10 68-75°F (20-24°C) 3-4 100-150 1-2/wk <1.0 28-35 62-68°F (16-20°C) 3-4 100-175 1/wk <0.75 7-14 7-10 Temperatures near and below 55°F (13°C) can drastically slow growth and cause chilling injury.
Angelonia No 72-78°F (22-25°C) 4 Yes 4-5 68-75°F (20-24°C) 3-4 50-75 1/wk <0.75 7-10 65-72°F (18-22°C) 2-4 100-150 1/wk <1.0 14-21 62-68°F (16-20°C) 2-4 100-150 1/wk <1.0 7 5-6 Do not let the seedlings wilt or they may not recover. If necessary, daminozide can be used to control stretch.
Calibrachoa Optional 72-78°F (22-25°C) 4 Optional 5-7 68-75°F (20-24°C) 3-4 100 1/wk <0.7 7-10 62-68°F (16-20°C) 2-4 <100 1/wk <0.75 14-21 62-68°F (16-20°C) 2-4 <100 1/wk <0.75 5-6 See specific germination temperatures for various varieties. Various PGRs are recommended during plug production.
Coleus No 72-78°F (22-25°C) 4 4-5 68-75°F (20-24°C) 34 50-75 1/wk <0.75 10 62-68°F (16-20°C) 2-4 100-150 1-2/wk <1.0 14-21 62-68°F (16-20°C) 2-4 100-150 1/wk <0.75 7 5-6 Slow-growing varieties may need more frequent 20-10-20 feeding. Control growth with DIF, low moisture, high light, ancymidol or paclobutrazol. Sensitive to high salts (>0.75 EC) in irrigation water.
Dusty Miller (senccio cineraria) No 72-78°F (22-25°C) 4 36 | 6875°F (2024°C) 2-4 50-75 1/wk <075 714 | 6572°F (18-22°C) 23 100-150 1/wk <10 1421 | 62:68°F(1620°C) 23 100-150 1/wk <0.75 7 56 ésﬁfrf)?';?gfvtdg I Ol RS 'g::g;ﬁfbyuifarzeﬂ”ﬁ]ecfézzzsjdgtiﬁ apel ey e‘;h'lzrxtgﬂg?ﬂrzre]'ﬁ?:i'gﬁi;ﬂfomr"' Alternaria.
Gerbera Optional 72-78°F (22-25°C) 4-5 Yes 7 68-75°F (20-24°C) 3-4 50-75 1-2/wk <0.75 7-10 65-72°F (18-22°C) 2-4 100-150 2/wk <1.2 14-21 62-68°F (16-20°C) 2-4 100-150 1-2/wk <1.0 6-7 Best germination with constant temperature and medium to dry moisture, with coarse vermiculite covering. Keep plants fed. HID lights needed for best growth and flowering. Watch for whiteflies on older plugs.
Impatiens No 72-78°F (22-25°C) 4-5 Yes 3-5 65-72°F (18-22°C) 2-4 50-75 1/wk <0.75 10 65-72°F (18-22°C) 2-3 100-150 1/wk <1.0 14-21 62-68°F (16-20°C) 2-3 100-150 1/wk <0.75 5-6 Keep temperature below 77°F (25°C) for best germination. Soil pH needs to be 6.0 to 6.2 to avoid micronutrient toxicities. Control growth with DIF, high light, low moisture and nitrate fertilizer. Use paclobutrazol or uniconazole-P if needed.
Nasturtium Yes 65-72°F (18-22°C) 4 No 3-5 65-72°F (18-22°C) 4 50-75 1/wk <0.75 7-10 62-68°F (16-20°C) 2-4 100-150 1/wk <1.0 7-10 62-68°F (16-20°C) 2-4 100-150 1/wk <0.75 34 Generally, direct sown is best and nasturtium do not transplant well. If grown in a plug, transplant before rootbound.
) : . . . . . . . . Sow seed at uniform height halfway down in each cell and cover with plug mix. Keep temperature warm and media moist throughout Stages 1 and 2 for best germination.
Asparagus (Asparagus densifforus Sprengeri group) et 75-80°F (24-26°C) e N a2 72-75°F (22:24°C) e 50-75 1-2/wk A 2l T2-75°F (22:24°C) 2 100-150 1-2/wk =l 21-28 | 6572°F (18-22°C) Zh 100-150 1-2/wk =l U gz Can pinch plants after Stgage 2, but);dd 2 weeks to crop time. Feed witFr)l ngore 1 5-0-1p5 or oF;her calcium fertilizers. Control growtﬁ with higﬁ light, cool tempera?ure, feed and moisture.
Begonia, Fibrous No 72-78°F (22-25°C) 5 Yes 67 72-75°F (22-24°C) 45 50-75 2/wk <0.75 714 | 68-75°F (20-24°C) 34 100-150 2/wk <15 2128 | 62-68°F (16-20°C) 34 100-150 1/wk <1.0 7 7-8 VVZ'ISETOT&?LU(;? 'silfr:'tt,f: ldffé o ﬁ?gﬁﬁirgm ?jg%'gap",ﬁ;.aﬂ_yzﬂiwatgbfjf 0 520%ef 2' I;ngs vill stall ffertility s toolow or too high, ammonium s >T0 ppm or soil s too dry
Begonia, Tuberous No T72-78°F (22-25°C) 5 Yes 7-10 | 68-75°F (20-24°C) 4-5 50-75 2/wk <075 714 | 6572°F (18-22°C) 34 100-150 2/wk <1.5 28-32 | 62-68°F (16-20°C) 34 100-150 1/wk <1.0 7 79 fo”';;’erjef,'t";{jﬁ;‘;jﬁ,ﬂ‘;‘t’iﬁ,ﬁjﬁﬁ'jj'yf;‘ﬁg';ﬁefqﬁﬁgﬁzL33ffgg;,';,i?‘,ﬁ:{:.‘y“ﬁﬁj_}Zﬁrfh(ff ,fg'ritj]s )e night interruption of 10 kmol m-2:s:1 approx. S0 .. for 4 hours in the middle of the night
Canna (Canna generalis) Yes 75-80°F (24-26°C) 5 5-10 68-75°F (20-24°C) 4 50 1/wk <0.75 5-7 68-75°F (20-24°C) 34 100 1/wk <1.0 10-14 62-68°F (16-20°C) 34 100-150 1/wk <1.0 7 4-5 Minimum plug tray size 128-cell. Sow seed at uniform height halfway down in each cell and cover with plug mix. Maintain high moisture and humidity. Growth can be controlled with paclobutrazol.
Cyclamen Yes 65-72°F (18-22°C) 45 No 21 68-75°F (20-24°C) 4 50-75 1/wk <0.75 1421 | 68-75°F (20-24°C) 3-4 100-150 1/wk <1.0 21-28 | 65-72°F (18-22°C) 34 100-150 1/wk <0.75 7 9-11 E:; %f,f,?:23}';’:;Lﬁﬁﬁﬁ}nﬁvfe;?,ﬂfe‘:irﬁo'ﬁ,‘i‘fg’. mi?;?uﬁeH f;,?i,ﬁ‘g %igi‘;"grgLﬂ'Zefi‘,?‘ife:”t"rﬁg‘t‘g’ jsture and fungicides. Keep light levels <600 umotm2:5-1 (approx. 3,000 .c.) during warm weather
Dracaena Spikes (Cordyiine indivisa) Yes 75-80°F (24-26°C) 5 28 | 72-78°F (22:25°0) 45 50-75 1/wk <075 28 | 7275F (22-24°C) 2-4 100-150 1-2/wk <10 2835 | e572°F(1822°0) 14 100-150 1-2/wk 075 1421 1416 T Stage 2. v and tnzdi'f Stage shroughout Stages f1ti?)”€u% ! Og;’sfsgee;':c';rfi'ggl' rop tme r\:vel:lng longer f transplanting into larger-cell plug tray. Target full wet-to-dry cycle within 24 hours
Geranium (Pelargonium x hortorum, P peltatum) Yes 72-78°F (22-25°C) 5 24 | 6875°F (20-24°C) 45 50-75 1/wk <075 510 | 6572°F (18:22°C) 34 100-150 2/wk <1.2 14 | 6572°F (18-22°C) 34 100-150 2/wk <1.0 714 5-6 gﬁg‘;Ig‘:?r:?:}t;g;\:ﬁ:gFi’:r;tu”(;esfa"gdeemlsh';g:n?bmrﬁ:; P, 'fIIEiHShGég'S‘ri ORI, BTl vt e DI Aol s i e o <o iy s st el T el i
Impatiens — New Guinea (Impatiens hawkeri) No 75-80°F (24-26°C) 5 Yes 5.7 72-75°F (22-24°C) 34 50-75 1/wk <0.75 10 | 6875°F (20-24°C) 34 100-150 1/wk <1.0 1418 | 62-68°F (16-20°C) 24 100-150 1/wk <0.75 10-14 67 isgf’dtjg;pf{ Zt;ﬁxfﬂr:‘neéézzg E’;gi%‘;:aa[jmpsa;;ergivflz;t\’,‘:::n?e(f%”ﬁt/'; Z;CS)OALzTJESE?EiZOhH’%ﬁ{O to 6.2 to avoid micronutrient toxicities. Separate colors may germinate and grow better than mixes.
Morning Glory Yes 72-78°F (22-25°C) 4 5-7 65-72°F (18-22°C) 34 50 1/wk <0.7 7-10 62-68°F (16-20°C) 2-4 <50 1/wk <0.7 7-10 62-68°F (16-20°C) 2-4 <100 1/wk <0.7 7 7 Recommended sowing directly in final containers, 4 in. = 2 seeds/pot. Soaking seed overnight speeds germination. Small trellis or stake once plant starts to vine is beneficial in finished container to reduce tangling with adjacent pots.
Phlox (Phiox drummondi) Yes 65-72°F (18-22°C) 3-4 No 57 | 6268°F (1620°C) 3-4 50-75 1/wk 075 7 | 6268F(1620°C) 3 100-150 1/wk <0 1421 | e2esF(162000 23 100-150 1/wk <0.75 7 56 ngtgsgteérmo'vrv‘f;e:]i?]‘?mze:';tfgfssog éﬁl]u?ngl' & ?Q‘l'edn?Lﬁﬁi’%ﬂ”ﬁ;ﬂ'@eﬂlgﬁ tsgrl‘t’:g:fﬁgﬁ ﬁéﬁtpp'y protective fungicides and control moisture for root rots and damping-off.
- ) ) ) Maintain soil temps between 64-68°F (18-20°C) during Stage 1 and reduce ADT to 60-62°F (15-17°C) Stages 2-4. Keep light levels <300 umol-m-2-s-1 (approx.1,500 f.c.) in Stage 2 and <600 uymol-m-2-s-1 (approx. 3,000 f.c.) in Stages 3
Primula (Primula vulgaris, P malacoides, P. polyanth 72° 22° . -72° -20° - - -72° -22° L . d -68° -20° . e . . . o . . . . .
(Primula vulgaris, : malacoides, £ polyantha) e 65-72°F (18-22°C) s L (S 65-72°F (18-22°C) e 50-75 1/wk AL L& 65-72°F (18-22°C) s 100-150 1/wk =<1 2=z 62-68°F (16-20°C) ¢ 100-150 1/wk AL [E A and 4 to prevent burn. Primula is very sensitive to wilting due to moisture stress. In cool weather, maintain low ammonium levels for good leaf expansion. In warm weather, feed with more 20-10-20 to keep green.
Stock (Matthiola) Optional 65-72°F (18-22°C) 4 4-6 62-68°F (16-20°C) 3-4 50-75 1/wk <0.75 7 62-68°F (16-20°C) 3-4 100-150 1/wk <1.0 10-14 | 55-62°F (12-16°C) 3 100-150 1/wk <0.75 7 4-5 é)‘(’gr'gi:;’ir:ﬁ}g:'lfhzoncszr;gccilisgszlﬁgg i';?gsvfeﬁs ;‘tt:?‘: gc;":hhh";g:l: Lf}fe‘;cgrzeamerat”re' moisture, and fertilizer low in phosphorus and ammonium nitrogen. Keep feed levels up to keep cotyledons from turning yellow.
Verbena (Verbena x hybrida) Yes Lightly 72-78°F (22-25°C) 3 4-7 65-72°F (18-22°C) 34 50-75 1/wk <0.75 10-14 65-72°F (18-22°C) 3-4 100-150 1/wk <1.0 14 65-72°F (18-22°C) 3-4 100-150 1/wk <0.75 7 5-6 Best germination if dry during early stages. Sensitive to high salts at all stages. Use moisture and fungicides to control damping-off. Control growth with DIF, daminozide at ~1250 ppm or ancymidol at ~10 ppm in warmer climates.
. . . . . . . . . o o Intumescence (formation of small bumps/boils) can occur on leaves and stems in early spring when conditions are humid and light intensity is low.

Cuphea (impatiens walleriana) Yes 72-78°F (22-25°C) 5 Optional 3-7 68-75°F (20-24°C) 4 50-75 1/wk <0.75 7 68-75°F (20-24°C) 3-4 100-150 1/wk 7-10 68-75°F (20-24°C) 34 100-150 2/wk 1.2-1.5 710 45 Increase air mo(vement through the crog and m;ximize light levels to reduce incidence)s/; a?‘fecgted plants will grow out of it as congditions imp);ove.
Pepper, Ornamental Optional 72-78°F (22-25°C) 4 57 68-75°F (20-24°C) 3-4 50-75 1/wk <0.75 7-10 68-75°F (20-24°C) 2-4 100-150 1/wk <1.0 10-14 | 65-72°F (18-22°C) 2-4 100-150 1/wk <1.0 7 4-6 Keep the media moderately moist until radicle emergence, then allow the media to dry moderately between irrigations. Do not let the seedlings wilt. Fertilize with 14-0-14, 15-0-15, 15-5-15 or similar fertilizer.
s 7

NOTE: Growers should use the information presented here as a starting point. Crop times will vary depending on the climate, location, time of year and greenhouse environmental conditions. Chemical and PGR

recommendations are only guidelines. It is the responsibility of the applicator to read and follow all the currrent label directions for the specific chemical being used in accordance with all regulations. . ‘

*Stage 1: Sovy to radicle emergence ' 'Cover.  Generally coarse vermiculite is recommended. Its primary purpose is to maintain the moisture level around the “Fertilizer (ppm):  Refers to the parts per million of nitrogen. Alternating 20-10-20 with 14-0-14, 15-0-15 or 15-5-15 is a suggested starting
**Stage 2:  Radicle emergence to cotyledon expansion seed while germinating. Pelleted seed is generally not covered, enabling the irrigation water to dissolve the pellet. point for a fertilizer program. Fertilizers high in ammonia form of nitrogen and/or phosphorus tend to promote stretch.
***Stage 3: Cotyledon expansion to growth of all true leaves 2Light:  Provide 10 to 100 f.c. from fluorescent bulbs when germinating in a chamber. 5Soil EC:  Electrical conductivity expressed as mmhos/cm from a 2:1 dilution.

¥+ *Stage 4: - Growth of all true leaves to toning for transplanting/shipping ¢ Supplemental Light:  Provide 400 to 500 f.c. from HID/HPS lights to reduce crop time in low-light short day periods in northern areas. s Total Plug Crop Time:  The number of weeks for a Spring crop. This is intended as a guide only. 800 879-BALL I Fax: 800 234-0370 | order at ballseed.com ®
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