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,.----------------- Abstract --------------------, 
Cupric hydroxide (I00g Cu(OH)/liter; 13.3 ozJgal) in a latex paint was sprayed to the interior of propagation cups to evaluate the 
effects on rooting of Bougainvillea glabra Choisy 'Sanderiana' cuttings and their growth after transplanting. Forty-two-day-old rooted 
cuttings propagated in Cu(OH)2-treated cups had a compact rootbaIl with no root circling and tended to have more primary roots. From 
91 to 144 days after transplanting 42-day-old rooted cuttings into non-treated 3.8 liter (1 gal) containers, transplants from the CU(OH)2
treated cups had a greater growth index, principaIly due to increased height, than transplants from non-treated cups. However, the 
CU(OH)2 treatment did not significantly affect shoot or root fresh and dry weights 144 days after transplanting. 

Index words: Spin Out, CU(OH)2' propagation, Bougainvillea glabra, nursery production. 

Significance to the Nursery Industry Introduction 

Root systems of bougainvillea typically circle the interior Bougainvillea propagated by stem cuttings fonn very deli
of the container outside the rootball when propagated by cut cate and brittle root systems (6) that typically circle the inte- . 
tings. These roots are brittle and easily broken off or injured rioe of the propagation container and emerge from drainage 
during transplanting. However, application of cupric hydrox holes. Hence, roots of bougainvillea liners are easily broken 
ide to the interior of the container resulted in a root system off or injured during transplanting thereby increasing trans
that remained within the rooting substrate thereby reducing plant shock. Cupric hydroxide (CU(OH)2) has been used as a 
the possibility of injury to the root system, and hence trans chemical root pruning agent (3, 4, 9) that is applied to the 
plant shock. When rooted liners were transplanted to 3.8 li interior surface of containers, inhibiting growth of the root 
ter (l gal) containers, those liners rooted in Cu(OH)2-treated apical meristems near the interior surface. For most species 
containers resulted in larger plants 91 days after transplant tested, CU(OH)2 reduced or eliminated roots that circled the 
ing compared to those liners rooted in non-treated contain interior of containers (8), while root systems grown in 
ers within 91 days. Faster growing plants would allow for Cu(OH)2-treated containers were distributed more evenly 
earlier upcanning, earlier sale of a certain sized plant, or re within the substrate and had an increased uptake of several 
sult in a larger plant by a certain date. nutrients (5). 

In a previous study, the only statistically significant quan
titative rooting response of 'Barbara Karst' bougainvillea 
[Bougainvillea x buttiana (Bougainvillea glabra Choisy x 

'Received for publication March 15, 1996; in revised form July 15, 1996. Bougainvillea peruviana Humb. & Bonpl.) 'Barbara Karst'] 
Florida Agricultural Expt. Station Journal Series No. R-04441. We grate cuttings propagated in Cu(OH)2-treated containers was a re
fully acknowledge Griffin Corporation for the donation of Spin Out. The duction in root fresh weight (l). However, cuttings rooted inauthors would like to thank Dr. Frank G. Martin for assistance with interpre,. 
tation of the statistical analyses. Cu(OH)2-treated containers had no root circling and had a 

i 
'Senior Biological Scientist. more compact, branched root system compared to cuttings 
)Associate Professor. rooted in non-treated containers. Although there was a re
'Technical Assistant. Current address: 6730 Landover Circle, Tallahassee. duction in root fresh weight of these cuttings, growth after 
FL 32311. transplanting was not investigated. In a study on tomato seed-
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Table 1.	 Effect of Cu(OH)2-treated propagation containers on root- (0.24 x 0.55 in) hole on each of four sides). All cups were 
ing of Bougainvillea glabra 'Sanderiana' and growth after filled with a substrate composed of equal parts Canadian 
transplanting into non-treated 3.8 liter (1 gal) containers. sphagnum peat and coarse perlite (1: 1 by vol). Bougainvil

Control Cu(OH)2 Pr>ltl lea glabra 'Sanderiana' herbaceous cuttings (10-13 cm; 3.9
5.1 in) were taken on April 9, 1994. Cuttings were scored at 

CuttingsZ the base (1.3 cm; 0.5 in) on opposite sides, dipped (3 sec) in 
6000 mg/liter (0.6%) 1H-indole-3-butyric acid (K-IBA; 

No. primary roots 13.8 18.6 0.12 
Sigma Co., St. Louis, MO) and placed in the propagation Root fresh weight (mg) 428.0 600.0 0.35 

Root dry weight (mg) 43.0 56.0 0.40 cups. The cups were arranged in a completely random de
sign on a heating pad (21 C; 70F) in a greenhouse (20% light 

Harvested transplantsy 
exclusion) and they received intermittent mist (9 sec/2.5 min) 
from 0730 to 1930 HR. Additionally, a total of 54 sec of mistShoot fresh weight (g) 85.0 94.0 0.50
 

Shoot dry weight (g) 24.8 27.5 0.54 was applied at 2230, 0130, and 0430 HR.
 
Root fresh weight (g) 34.2 36.2 0.75 On May 17, 1994 (42 days after the cuttings were struck),
 
Root dry weight (g) 5.0 5.4 0.65
 half of the cuttings of each treatment (Le., 10 per treatment) 

were randomly chosen and transplanted into non-treated 3.8 
IRooting parameters recorded 42 days after cuttings were stuck; n = 10. liter (1 gal) cylindrical, black plastic containers. The sub
YI44 days after transplanting; n = 10. strate consisted of pine bark: Canadian peat: sand (3: 1:1; by 

vol) amended with 5.9 kg/cu m (9.9Ib/cu yd) Osmocote 18N
2.6P-10K (18-6-12; 8-9 month formulation at 21C (70F), 
The Scotts Co., Marysville, OH), 2.2 kg/cu m (3.7 lb/cu yd) 

lings, total root dry weight was reduced by Cu(OH)2 -treated triple superphosphate, and 1.4 kg/cu m (2.4 lb/ cu yd) 
flats (7). However, after transplanting, total root dry weight Micromax 12S-0.1 B-0.5Cu-12Fe-2.5Mn-0.05Mo-12Zn (The 
and shoot dry weight gains were greater for seedlings from Scotts Co.). A topdressing of another 12 g (0.4 oz) 18N
Cu(OH) -treated flats compared to seedlings from non-treated 2.6P-10K (18-6-12) Osmocote was applied after transplant
flats. In ~nother study, azalea liners grown for 5~ months in ing. Containers were placed on a black plastic container bed 
CU(OH)2-treated containers were transplanted to the field and in full sun in a completely random design. Overhead irriga
grown for eight months. Although there was no effect on tion was 1.3 cm (0.5 in) daily. Height and two widths (great
root dry weight, roots from Cu(OH)2-treated containers had est width and perpendicular to the greatest width) were re
grown into the surrounding soil and roots from non-treated corded and a growth index was calculated on 0, 45, 91, 118, 
containers had not (2). and 144 days after transplanting. Shoots and roots were har

The objective of this study was to determine the effects of vested for fresh and dry (dried at 70C (158F) for 48 hr) weight 
Cu(OH),-treated containers on the root system of Bougain determinations 144 days after transplanting. 
villea glabra 'Sanderiana' cuttings and their subsequent The other half of the cuttings were used for root system 
growth when transplanted into non-treated 3.8 liter (I gal) evaluation on May 21, 1994. Qualitative observations were 
containers. made of the root systems before and after the substrate was 

washed off the roots. Number of primary roots and root fresh 
Materials and Methods and dry weights (dried at 70C (158F for 48 hr) were also 

Cupric hydroxide in gray latex paint (100 g Cu(OH)2/liter determined. 
(13.3 oz/gal); Spin Out, Griffin Corp., Valdosta, GA) was Rooted cutting and transplant harvest data were subjected 
sprayed on the interior of 20 of 40 propagation cups (0.12 to analysis of variance (GLM), and mean separations were 
liter; 5.3 x 5.3 x 7.5 cm (2.1 x 2.1 x 3.0 in); a 6 x 14 mm performed by t-test using SAS (SAS Institute, Cary, NC). 

Table 2.	 Plant growth of Bougainvillea glabra 'Sanderiana' after transplanting to 3.8 liter (1 gal) containers.z 

Post-transplant period	 Pr>F 

(days)	 Linear Quadratic 

Treatment 4S 91 118 144 Mean Trt Mean Trt 

Growth index (cm)Y 

Control 

CU(OH)2 

17.8 

17.6 

37.4 

45.1 

41.6 

49.9 

45.8 

51.6 
0.0001 0.0231 0.0001 0.0021 

Height (cm) 

Control 

CU(OH)2 

17.7 

18.3 

25.7 

33.8 

28.4 

39.5 

31.2 

39.7 
0.0001 0.0528 0.0001 0.0062 

%ere was no treatment effect on plant width; average plant widths on 45, 91, 188, and 144 days after transplanting were 17.5,52.8,57.5, and 62 cm,
 
respectively.
 

YGrowth index = (height + «greatest width + width perpendicular to greatest width) /2» /2.
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Transplant growth was subjected to repeated measures analy
sis of variance with analysis of variance performed on the 
linear, quadratic, and cubic orthogonal polynomial contrasts. 
The hypotheses tested were 1) Is there a polynomial rela
tionship of degree n (n =1, 2, 3) averaged over treatments 
(Mean)? (see Table 2), and 2) If so, is this relationship the 
same for both treatments (Trt)? (see Table 2). 

Results and Discussion 

Bougainvillea glabra 'Sanderiana' cuttings grown in 
Cu(OH)2-treated containers had a well branched, compact 
root system completely within the substrate with no root cir
cling compared to cuttings from non-treated cups which had 
roots circling at the interface of the substrate and the inside 
of the container. Although there were no significant treat
ment effects in the 42-day-old rooted cuttings, cuttings from 
Cu(OH)2-treated cups tended to have more primary roots 
(Table I). A similar trend was evident on two-month-old 
'Barbara Karst' bougainvillea cuttings propagated in the same 
size containers as in this study with and without CU(OH)2 
(1). 

Plants propagated in CU(OH)2-treated cups were larger than 
plants propagated in non-treated cups 91, 118, and 144 days 
after transplanting into non-treated 3.8 liter (1 gal) contain
ers (Table 2). The analyses of variance, for height and growth 
index, suggest different quadratic relationships in time for 
the control and Cu(OH)z- Plant height was the principal com
ponent that caused significant treatment differences in the 
growth indices. There was no treatment effect on plant width. 

As noted earlier, tomato seedlings transplanted from 
Cu(OH)2-treated flats had higher shoot and root dry weights 
compared to those from non-treated flats (7). However, there 
were no treatment differences in the mean shoot and root 
fresh or dry weights of cuttings transplanted in this study 
(Table 1). There was no foliar phytotoxicity observed on the 
'Sanderiana' bougainvillea from the CU(OH)2 treatment. 

In summary, applying 100 g Cu(OH)/liter (13.3 oz/gal) 
in latex paint to the interior surfaces of cups used to propa
gate Bougainvillea glabra 'Sanderiana' completely elimi
nated root circling compared to cuttings rooted in non-treated 
cups. Root circling in bougainvillea cuttings predisposes the 

root system to damage during transplanting. Cuttings dam
aged during transplantation could result in a less vigorous 
plant and/or plant death. Transplanting 'Sanderiana' bouga
invillea from Cu(OH)2-treated cups to non-treated 3.8 liter 
(1 gal) containers resulted in larger plants with no difference 
in shoot or root mass. These faster growing plants would 
permit earlier upcanning and result in a marketable plant in a 
shorter period of time. Studies should continue to determine 
effects on flowering, as Svenson and Johnston (10) reported 
increased flowering from transplanted Cu(OH)2-treated cut
tings of four species. 
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