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ABSTRACT 

Sander 's Dracaena (Dracaena sanderiana , Hort.) was grown in 3 x 3 x 3 N, P, 
K factorial experiment in a 1:1 mixture of peat moss and Catano sand. Commercial 
cuttings were harvested at regular intervals during a 32-mo growi ng period . 
Fresh weight, length, number of leaves , and weight of leaves was recorded from 
each harvested cutting. 

Nitrogen affected significantly the number of harvested cuttings per unit area, 
total growth and total top growth , all of wh ich were highest at 600 pound s of N/ 
acre/yr. Phosphorus affected significantly only the number of harvested cutt ings 
while potassium affected significantl y total growth , top growth , root growth, mean 
size and mean weight of harvested cuttings, and leal mean weight. The fitting of 
a modifica tion of the fertilizer-yield equation Y = A/ 1 + 8( C - Xf showed that 
maximum yields in terms of number of cuttings were obtained w ith a combination 
of approximately 648, 465 and 583 pounds of N, P, K /acre / yr, respectively . 

The max imum total growth and top growth depended more on the phosphorus 
and less on the potassium. Root growth was definitely affected by the phosphorus 
applications. · 

INTRODUCTION 

The commercial production of foliage plants for exportation is an 
important agricultural enterprise with a bright future. Gonzruez
Villafane and Cucal6n (4) determined that a total of 6,575,763 units of 
ornamental plants were exported during the year 1971- 72, of which 
2,633,441 were Sander's Dracaena (D. sanderiana, Hort.) . The gross 
value of exportation was calculated at $906,347 for all ornamental plants, 
$261,309 of which was from Sander's Dracaena. Moreover, the Plant 
Quarantine Section of the Department of Agriculture in July 1974 had 20 
registered nurseries covering an approximate total of 226 acres, an indi
cation of the high intensive use of land devoted to ornamental foliage 
plants (5). 

Sander's Dracaena is exported as unrooted, rooted and foiled cuttings, 
potted plants and canes. The size of the material depends on the demand 
for a certain type of Dracaena, which is used for exterior and interior 
decoration, but preferably under shade. In spite of its importance, little 
research has been done in Puerto Rico and elsewhere with this plant. 
The work by Samuels and Cibes (2) and Cibes and Samuels (3) on the 

1 Manuscript submitted to Editorial Board April 22, 1976. 
2 Horticulturist and Former Agronomist, Plant Breeding Department, Agr icul tura l Ex

periment Station, Mayagi.iez Campus, U niversity of Puerto Rico, Rw Piedras, P.R. The 
suggestions of Dr. B. G. Capo, Technical Consultant as well as the assistance of Mr. Mariano 
Antoni, Statist ics Section, are deeply apprecia ted. 
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correction of an iron chlorosis and on the patterns of mineral deficiency 
symptoms reflected by Sander's Dracaena under greenhouse conditions 
are the only reports on the subject. 

This paper reports the effect of three levels each of N, P, and K on the 
growth of Sanders's Dracaena. 

PROCEDURES 

Three rooted cuttings were planted in 5-gal porcelain crocks that 
contained a 1:1 mixture of peatmoss and Catano sand. Each rooted 
cutting measured 9 in (22.8 em) long with a mean weight of 18 g. 

The three levels of N, P, and K were factorially combined to form a 
total of 27 treatments. The treatments were distributed in five replications 
following a randomized block design. Each yearly application was split 
into four 3-mo applications. The first one was mixed with the original 
Catano sand-peatmoss mixture. The subsequent treatments were applied 
evenly to the surface with perlite as the carrier. 

The first stalks were harvested 3 mo after planting. All stalks were cut 
at 4112 inches from the surface. Thereafter, they were harvested every 
time the suckers had reached a commercial size. Aerial suckers were 
harvested leaving 2Vz inches from the point of attachment. All ground 
suckers were harvested in the same way and size as the original cuttings. 
The experiment covered a period of 32 mo. 

Fresh weight of the whole cutting, fresh leaf weight, number of leaves, 
length of the stem from the cut surface to the last visible internode were 
recorded for each cutting. The third, fourth, fifth and sixth leaves were 
separated for chemical analyses. 

All information was analyzed statistically through variance and a 
modification of the fertilizer-yield equation 

A 
y = [1 + B(e- X) 2) 

as suggested by Capo (1). The modified fertilizer-yield equation was 

A 
Y = [1 + BN( eN - XN) 2)[1 + Bp( ep - xp)2[1 + BK( eK - XK) 2J 

in which XN, X p and XK are the applied quantities of N, p and K; eN, ep 
and e K are the quantities of N, P and K which when applied will be 
conducive to maximum yields. BN, BP and BK are indexes of variability 
of the crop yield as the quantities of the respective nutrients differ from 
their optimum applications. The fitting of the curve was evaluated both 
by testing the significance of the coefficient of determination and through 
chi2

• 
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RESULTS AND DISCUSSION 

The main effects of the three major nutrients on growth and quality of 
Sander's Dracaena are presented in table 1. The number of harvested 
cuttings, total growth, and top growth were affected significantly by the 
application of nitrogen, as was expected. The curvilinear response was 
higher with the intermediate 600-lb N, and lower at the no-nitrogen and 
at the 1200-lb N levels. This finding is in accordance with most of the 
results with nitrogen fertilization in other crops, in which there is a 
positive response up to a certain level, above which there is a definite 
drop. Total root growth, number of leaves per cutting, and the cuttings' 
mean weight and mean length were not statistically affected by nitrogen 
applications. The same held true for the foliage/stem and stem/root 
relationships. 

On the other hand, the leaf mean weight was significantly higher at the 
no-nitrogen level as compared to the 600 and 1,200 lb/acre levels. As in 
a factory, the production may be stabilized either by better flow of natural 
resources or by increasing the manufacturing surface. That may be the 
explanation for the larger leaves in the noN treatment. The same effects 
were observed with the same plant at different shade intensities.:3 

The P applications did not affect the different parameters measured, 
except the number of harvested cuttings per unit area (table 1), good 
news for the farmer, who wants more cuttings per unit area without their 
size being affected. 

The number of cuttings per unit area increased significantly with the 
application of 400 lb of Kjacre j yr as compared to the 0- and the 200-lb 
applications. The 200-lb application significantly affected total growth, 
top, and root growth of the plants (table 1) . Contrary to N and P 
applications, K affected significantly the mean weight of cuttings and the 
mean leaf weight as well. The highest mean weight per cutting was 
obtained at 400 lb per acre, while the best leaf mean weight, was obtained 
at the 200 and 400 lb levels. The number ofleaves per cutting, the foliage/ 
stem and stem/root ratios were not significantly affected by the potas
sium levels. 

The expected values obtained by the application of the ferilizer-yield 
equation are presented in table 2. The coefficient of determination and 
the R values obtained were significant or highly significant, suggesting 
that the equation provided a satisfactory explanation of the yield varia
tion. This was corroborated by the chi2 test for goodness of fit. Both tests 
agreed only with regard to the number of harvested cuttings per unit 
area. 

The maximum number of cuttings (1385.5) were obtained by the 
application of 648, 465 and 583 lb of N, P and K, respectively. The 

' S . J . Rodriguez and C. Rivera-Lopez, unpublished data. 



TABLE 1.-The main effects of N, P, and K levels in a 3x3x3 factorial experiment with Dracaena sanderiana, Hort. !:-:> 
~ 

Total Total top Total Total Foliage Stem !:-:> 
Harvested Mean Number 
cuttings/ growth growth root we ight of weight Mea~~~~~~h per ~e~e~~~~ we~~~f~er weight weight 

Levels of nutrient kg/ 100 kg/ 100 growth cutting 100 sq . ft/ per cu t - ""' sq . ft/ sq . ft/ kg/ 100 kg/ 100 Stem Root 0 year year year sq . ft sq./year t ing ting ea 
weight weight c:: 

Pound/ Kg G In Cm Mg " z A /year > 
Nitrogen 0 (0) 1117.59 b' 26.90 b 22.96 b 3.59 a 16.30 b 14.76 a 3.36 a 8.61 a 9.63 a 595.66 a 0.517 a 6.80 a t"' 

0 
600 (272 7) 1250.07 a 30.27 a 25.75 a 3.70 a 18.08 a 14.61 a 3.23 a 8.20 a 9.78 a 585.89 b .526 a 7.47 a '1j 

1200 (545.4) 1148.57 b 27.26b 23.55 b 3.45 a 17.54 b 14.38 a 3.32 a 8.43 a 10.00 a 567.49 b .520 a 7.49 a > 
C"l 

Phosphorus 0 (0) 1104.77 b 27.06 a 23.09 a 3.55 a 16.15 a 14.82 a 3.32 a 8.43 a 9.91 a 594 .51 a 0.519 a 7.02 a " 200 (90.9) 1188.11 a 28.17 a 24.39 a 3.38 a 17.16 a 14.62 a 3.31 a 8.41a 9.86 a 575.06 a .521 a 7.67 a r; 
400 (181.8) 1223.36 a 29.20 a 24 .78 a 3.82 a 17.50 a 14.31 a 3.27 a 8.30 a 9.64 a 579.47 a .523 a 7.06 a 

c:: 
t"' 

Potassium 0 (0) 1118.66 b 25.55 b 21.87 b 3.18 b 15.54 b 14.09 b 3.00 a 7.62 a 9.93 a 549.71 b 0.514 a 7.61 a 
..., 
c: 

200 (90.9) 1172.08 b 28.60 a 24.56 a 3.65 a 17.14 a 14.72 b 3.36 a 8.53 a 9.78 a 596.84 a .524 a 7.09 a " t"l 
400 (181.8) 1225.50 a 30.27 a 25.83 a 3.92 a 18.13 a 14.94 a 3.54 a 8.99 a 9.69 a 602.49 a .525 a 7.06 a 0 

' All means with same letter or set of letters do not differ at the 5 percent level. 
'1j 

c:: z .... 
TABLE 2.-Results obtained on the fitting of a modification of the fert ilizer-yield equation to data of a 3x3x3 N, P, K experiment < 

t"l 
Harvested cuttings/ Total growth / 100 sq. ft. / year' Total top growth/ Total root growth / " Nutrient levels 00 

100 sq. ft. / year I 100 sq. ft./year ' 100 sq . ft.' :::3 
N p K y Y ' y Y ' y Y ' y Y' -< 

0 
Kg Kg Kg Kg Kg Kg '1j 

0 0 0 1086.60 991.30 24.45 23.3 1 21.24 19.83 3.25 3.05 'tl 
c:: 

0 0 200 1076.99 1056.46 26.65 26.21 22.83 22.35 3.22 3.51 t"l 

0 0 400 1134.68 1094.47 27.80 27.58 23.56 23.48 4.01 3.76 " ..., 
0 200 0 1153.91 1071.11 26.52 24.49 23.07 20.97 3.32 3.17 0 

" 0 200 200 1153.91 1134.64 28.44 27.54 24. 13 23.64 3.81 3.65 r; 
0 200 400 1067.37 1175.48 27.67 28.97 23.37 24.84 3.61 3.91 0 

0 400 0 1163.53 1108.18 25.65 25. 17 22.09 21.37 3.40 3.28 
0 400 200 1038.52 1173.92 26.95 28.3 1 22.77 24.08 3.72 3.76 



0 400 400 1182.76 1216.16 27.92 29.78 2360 25.30 3.82 4.04 
600 0 0 1048.14 1120.84 23.49 26.32 20.35 23.38 2.74 3.17 
600 0 200 1202.00 1187.33 28.95 29.60 24.56 25.22 3.68 3.64 
600 0 400 1144.30 1230.06 29.83 31.14 25.32 26.49 3.56 3.90 
600 200 0 1105.83 1203.80 26.51 27 .66 23.35 23.67 3.07 3.29 z 
600 200 200 1423.16 1275.20 34.18 31.09 29.87 26.67 3.83 3.79 0 

'"C:1 
600 200 400 1365.27 132 1.09 32.14 32.72 27.68 28.03 4.06 4.06 0 

600 400 0 1240.46 1245.47 30.61 28.43 23.35 24.11 3.63 3.40 ~ 

600 400 200 1346.23 1319.34 32 .76 31.97 28.29 27.17 4.13 3.91 t"' 
ttl 

600 400 400 1375.08 1366.82 33.97 33.64 28.95 28.55 4.61 4.19 <: 
ttl 

1200 0 0 1105.83 1028.87 20.34 23.72 22.58 20.43 3.48 2.94 t"' 

1200 0 200 961.69 1089.90 25.32 26.67 21.55 
00 

23.02 3.74 3.38 
1200 0 400 1182.76 1129.12 30.69 28.06 25.80 24.19 4.14 3.63 

0 z 
1200 0 0 923.13 ll05.02 19.09 24.92 16.83 21.62 2.19 3.06 0 
1200 200 1211.61 1170.56 28.49 28.02 24 .68 24.36 3.34 3.52 :;.:! 

1200 200 ''\88.54 1212.69 30.47 29.48 26.54 25.54 3.15 3.78 
0 

'" ~ 
1200 400 0 '0.46 1143.27 27.33 25.62 23.99 22.02 3.39 3.16 

..., 
:I: 

1200 400 V' u 04.68 121 1.08 25.66 28.81 22.32 24.81 3.32 3.64 
1200 400 400 1288.54 1254.66 31.95 30.31 27.66 26.07 4.29 3.90 0 

"'' C.D. .5376*. 0.6374. 0.6241** 0.4924** 00 

Chi" 157.490*. 3.997 N .S. 3.394 N.S. 0.946 N.S. ;I> 
z 

1385.5 t:l 
I Y= ttl 

[I + 0.0029641 (XN- 6.4851) 2
] [I+ 0.0052566 (X, - 4.649)'] [I + 0.0032167 (XK- 5.8260) 2

] 
:;.:! 
oo· 

" 33.861 
t:l 
:;.:! 

y = [1 + 0.003322 1 (XN- 6.2457) 2
] [1 + 0.0030157 (X, - 5.3343) 2

] [ 1 + 0.0098507 (XK- 4.3260) 2
] 

;I> 
(") 

> 
ttl 

28.582 z 
"Y = ;I> 

[1 + 0.0031037 (XN - 6.4473) 2
] [1 + 0.0050261 (X, - 3.9282)'] [1 + 0.010325 (XK- 4.2287) 2

] 

4 4.44125 !:..:> 

y = [1 + 0.0015854 (XN- 5.0205)2
] [1 + 0.0011576 (X,- 10.331) 2

] [1 + 0.011248 (XK - 4.5923)"] w 
w 
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maximum total growth (33.861 kg/100 fe; year) was obtained with appli
cations of 624, 533 and 432 pounds of N, P and K, respectively. At the 
same time the maximum top growth was obtained with 645, 393 and 423 
lb of N, P and K, while maximum root growth was obtained with 502, 
1033 and 459 lb of the above mentioned nutrients. 
The results suggested that N and K are the two most important major 
nutrients for Sander's Dracaena but P seems to be a determining factor 
in the number of cuttings to harvest from a given area and root growth 
as well. Potassium may affect the quality of the cutting because of its 
effect on size of leaves and cuttings. This fact means shifting the produc
tion to either a small or a large cutting may be controlled by K nutrition. 

RESUMEN 

El efecto que podi1an tener cantidades de nitrogeno, fosforo y potasio en el crecimiento, 
tamailo y apariencia de esquejes comerciales de Ia planta ornamental Dracaena de Sander 
(Dracaena sanderiana Hart.) se estudio en un diseilo factorial 3 X 3 X 3. 

Esquejes arraigados de 9 pulgadas de largo y con un peso media de 18 g se sembraron en 
una mezcla de partes iguales de turba de pantano y arena Catano. Los tres nutrimentos se 
aplicaron de Ia siguiente manera: nitrogeno, 0, 600 y 1200 Iibras por acre y ano; fosforo, 0, 
200 y 400 lb.; potasio, 200 y 400 lb. El abono total de cada analisis se dividio en cuatro 
aplicaciones iguales, una cada 3 meses. 

La primera cosecha de esquejes comerciales se efectuo a los 3 meses despues de Ia 
siembra, cortando Ia planta a una altura de 4'12 pulgadas de Ia superficie de Ia mezcla turba
arena. De ahi en adelante, los brotes de tamailo comercial se cortaron a 2112 pulgadas de Ia 
p lanta madre, pero los que se desarrollaron al nivel de Ia mezcla se cortaron tam bien a 4 '12 
pulgadas. En cada corte se anotaron el peso fresco, numero y peso de las hojas y Ia 
apariencia de cada esqueje. AI terminar el estudio se cosecharon el resto del tallo y las 
raices. 

Estos datos se sometieron a un anlili.sis de varianza y a una modificacion de Ia ecuacion 
abono-rendimiento 

A 
Y= [1 + B (C - X )']' 

El analisis demostro que el nitrogeno aumento el numero de esquejes por area unitaria y a 
Ia vez afecto favorablemente el crecimiento, obteniendose los mejores resultados con Ia 
aplicacion de 600 lb. por acre y ailo. Sin embargo, el nitrogeno no afecto significativamente 
los demas parametros estudiados. El fosforo y el potasio tambien aumentaron el numero de 
esquejes por area unitaria, pero ademas, el potasio aumento significativamente el creci
miento total, asi como el de las cailas, hojas y raices; y el tamano y el peso media tanto de 
los esquejes como de las hojas. La aplicacion de Ia modificacion de Ia ecuacion abono
rendimiento explica bastante bien los resultados. De hecho, los rendimientos mas elevados 
en cuanto al numero de esquejes cosechados por unidad de area se obtuvo con aplicaciones 
de 648, 465 y 583 Iibras de N, P y K, respectivamente. Sin embargo, en cuanto al peso total 
y al de los tallos y hojas, Ia necesidad de fosforo aumento mientras que Ia del potasio 
disminugyo. Con respecto a! desarrollo de las raices, definitivamente Ia necesidad de fosforo 
aumento hasta el doble. 
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