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ABSTRACT

INTRODUCTION

Nowadays, using of natural and bio-
fertilizers of humate has become one of the
most important requirements to protect envi-
ronments from pollution, besides getting a
safe and clean product, especially if this pro-
duct will be used by man indoors, as pot
plants. Among pot plants that are mainly used
for decoration of the low-light intensity places
may be Dracaena and Ruscus. The former
(Dracaena marginata "Bicolor" Lam.) belo-
ngs to Fam. Agavaceae, with slender and thin
stem up to 3 m. height; and narrowly sword-
shaped leaves, somewhat concave towards
base, margins purple. Madagascar. Stem resin
of Dracaena is on¢ source of dragon's blood,
used in the varnish and photoengraving. The
latter (Ruscus hypoglossum L.) belongs to
Fam. Liliaceae, with elliptic to oblanceolate

clodophyils and branched stem. South Europe
(Mediterranean region) (Bailey, 1976).

Humic acid and biofertilizers are
being used widely now for production of most
horticultural crops, as the formers can provide
soil microbs with energy, improve nutrients
retention in the soil and enhance the water
holding capacity (Dorer and Peacock, 1997).
However, the latters contain microorganismis,
which fix atmospheric N in a free living state,
¢.g. Azotobacter and Azospirillum (Darwish,
2002). Moreover, Azotobacter bactenia secrete
some growth promoting factors, ¢.g. gibbe-
rellin, cytokinin-like substances, auxins, as
well as some vitamins such as thiamine, ribo-
flavin, pyridoxine, nicotinic and pantothenic
acids (Darwish, 2002). Subba Rao (1993)
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indicated that Azorobacter chroococcum
bacieria synthesize antifungal anti-biotics,
which gave it additional advantage for the use
in field of production.

Many ecfforts, however have been
done in this respect, as Evans and Li (2003)
who revealed that humic acid at 2500 and
5000 mg/ increased lateral root number,
lateral root length and dry root weight of
Catharanthus roseus, Pelargonium hortorum,
Tagetes patula and Viola tricolor. Hunter and
Butler (2005) reported that humic acid signi-
ficantly increased height, density and herb
fresh and dry weights of Agrostis stolonifera
turf with improving leaf colour and P content.
On Schefflera (Brassaia actinophyila), El-
Sayed and El-Shal (2008) found that humic
acid at 5 mlA as a foliar spray, 10 mb/l as a soil
drench and both of them in combined treat-
ment every two weeks greatly improved plant
height, stem diameter, leaf No./plant, fresh
and dry weights of foliage and roots, as well
as leaves content of N, P, K, Zn, Fe and Mn.
Similar observations were also gained by
Muscolo et al. (1999) on Pinus laricio, Zhang
et al. (2003) and Hunter and Anderos (2004)
on Agrostis stolonifera and Abdel-Fattah et
al. (2008) who postulated that humic acid at
20 mi/l as a soil drench significantly enhanced
growth, density, colour and chemical com-
position of Tifway Bermudagrass plants under

salinity stress.

Conceming the beneficial effects of
biofertilizers, Quoreshi (2003) stated that
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inoculation with mycorrhizal fungi raised
growth and nutrients uptake by Picea mariana
scedlings. Likewise, Martin er al (2003)
mentioned that height and trunk diameter of
Quercus palustris and scarlet oak (0.
coccinea) seedlings colonized with ecto-
mycorrhizae were better than those of unco-
lonized ones. On Lilium longiflorum cv.
Poliina, Mohamed ef al. (2005) pointed out
that foliar spray with yeast at the rates of 1, 2
and 3 g/L increased leaf number, flower dia-
meter, fresh and dry weights of flowers and
flowering stalks, as well as total carbohydrates
in the leaves and flowers. On the same line,
were those results of Suzuki and Nakano
(2002) on Lilium, Agapanthus and Muscari,
Hussien (2004) on Iris tingitana cv. Wedge-
wood, Attia and Abdel-Azeem (2005) on
Populus nigra, Sarhan et al. (2007) on jojoba,
El-Sayed et al. (2007) on Peperomia obtuse-
Jfolia cv. Variegata, and El-Sayed et al. (2007)
who declared that biogien at 10 g/plant impro-
ved vegetative and root growth of Ficus
binnendifikii (Amstel King) plants, as well as
the contents of pigments, N, P and K in the
leaves.

The objective of this work, is 4o
detect the effect of fertilization with humic
acid liquid fertilizer and biofertilizer (as either
foliar spray or soil drench), or both in com-
binations on growth and active constituents of
Dracaena and Ruscus plants.

MATERIALS AND METHODS

Two independent pot experiments
were consummated under plastic house at the
nursery of Hort. Res. Inst., Giza, Egypt during
the two successive seasons of 2007 and 2008
to study the response of Dracaena and Ruscus
transplants to both foliar spray and soil dress-
ing with either humic acid liquid fertilizer or
biofertilizer, alone or in combination,

Therefore, six-months-old transplants
of Dracaena marginata "Bicolor" Lam, with

initial height of 30.042.0 om, carrying about
12-14 leaves, and Ruscus hypoglossum L.
with initial height of 28+2.0 cm, camrying
about 14-16 leaves were planted on April, I*
for the two seasons in 20-cm-diameter plastic
pots (one transplant/pot) filled with about 1.5
kg of a mixture of washed sand, loam and
peatmoss (I1:1:1, v/v/v). The physical and
chemical properties of the used sand and loam
arc shown in Table (), but those of the used

peatmoss are shown in Table (b).
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Table (a): Some physical and chemical properties of the used sand and loam during 2007

and 2008 seasons.

Particle size distribution
(%)

FoarJ Fine

sand | sand

Siit

Cations (maq!L)

| Na' | KT HCO,| O

89.0312.050.40

050}3.20

84.76/ 6.29 } 1.50

0.75] 1.60

10.18146.17;19.53

0.79 [ 3.80

10.30{46.54/18.88(24,

Orgac mattr

.50 0.85

Ash

Density (Vol. dry

__pH value

Water relation capacity

After one month, the transplants received 4- A tiquid biofertilizer containing 10° cells/
the following treatments:

1-
2-

No fertilization, referred to as control.

A humic acid NPK (10:10:10) liquid
organic fertilizer was added monthly
either as a foliar spray to runoff at the rate
of Smi/l, or as a soil drench at the rate of
10 mA (50 ml from the humic acid
solution/pot), The different constituents of
the used liqud organic fertilizer are
shown in Table (c).

A combination between spraying of
humic acid solution (at 5ml/) and dren-
ching it (at 10 mifl).

5.

ml of Azospirillum barasilense, Bacillus
polymyxa, Azotobacter chroococcum,
Klebsiella peneumonia and Pseudomonas
putida was also added monthly either as 4
foliar spray to runoff at the rate of 5 ml/l
or as a soil drench at the rate of 10 ml/i
(50 m! from the biofertilizer solution/pot).
A combination between spraying of bio-
fertilizer solution (at 5 ml1) and dren-
ching it (at 10 mi/).

Table (¢): Main characteristics of the used liquid organic fertilizer during 2006 and 2007

SC&SOI‘IS.

Humic aud (Yo)

Organic matter/total solid (%)
Total humic acids/total solid

Organic carbon (%)

CIN ratio

The layout of the experiment in the (plot=5plants)The usual agricultural practices
two seasons was a randomized complete block recommended for such plantation were follo-
design (Sendecor,G.W.andW.G.Cobren 1982)  wed whenever needed.

with three replicates, in each7 tretments



114 Ho.

At the end of each season (October,
15%), the following data were recorded: plant
height (cm), stem diameter at the base (cm)
for Dracaena only, branch No./plant for
Ruscus only, leaf No/plant, root length (cm),
root diameter (mm) for Ruscus only as well as
fresh and dry weights (g) of leaves, stem and
roots in Dracaena, while in Ruscus were for
the whole aerial parts and roots. In fresh leaf
sainples taken from the middle part of the
* plants, photosynthetic pigments (chlorophyll
a, b and carotenoids, mg/g fw.) were deter-
mined according to Moran (1982), while in
dry ones, the percentages of total carbohy-
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drates (Herbert er al, 1971), nitrogen using
micro-Kjeldahle method as described by Pregl
(1945) phosphorus colorimetrically as reco-
mmended by Luatanab and Olsen (1965) and
potassium  using flame-photometer  set
(Jackson, 1973) were measured.

Data were then tabulated and statis-
tically analyzed according to SAS program
(1994) using the method of LS.D. at 5%
(Mead et al,, 1993) for clucidating the signifi-
cancy level between the means of various
treatments.

RESULTS AND DISCUSSION

1. Effect of fertilization treatments on
- growth and chemical composition of
Dracaena marginata "'Bicolor" Lam.
plants:

A. Effect on vegetative and root growth:
it is clear from data presented in
Tables (1 and 2) that all fertilization treat-
ments  significantly increased plant height
(cm), stem diameter (cm), No. leaves/plant,
root length (cm) and diameter (mm), as well
as fresh and dry weights (g) of the leaves,
stem and roots compared to control in the two
seasons with few exceptions for Sml/l humic
acid treatment, which slightly raised some
parameters with non-significant differences.
The superiority was for the combined treat-
ment added as a foliar spray at 5 ml/l and soil
drench at 10 ml/l, as this treatment gave the
utmost high means comparing with control
and all other treatments in both seasons. In
general, it was noticed that biofertilizer treat-
ments recorded better results than humic acid
cnes, and addition of the treatments as a soil

drench was the best method.

Improvement of the vegetative and
root growth may explain the role of humic
acid in increasing the availability of nutrients
in the soil through influencing on soil micro-
bial activity, and biofertilizer, which fix more
atmospheric N and secrete more vitamins and
growth promoting substances necessary for
good and healthy growth,

However, the previous results are in
parallel with those of Muscolo ef al. (1999) on
Pinus laricio, Evans and Li (2003) on Catha-
ranthus  roseus, Pelargonium hortorum,
Tagetes patula and Viola tricolor, Ahmed et
al. (2005) on Populus nigra, Sarhan et al
(2007) on jojoba and Abdel-Fattah er al

(2008) on Tifway Bermudagrass. -

B. Effect on chemical composition:

According to data averaged in Table
(3), it is evident that application of humic acid
and biofertilizer either as a foliar spray or as a
soil drench, individually or in combinations
caused a marked increment in the leaf content
of chlorophyll a, b and carotenoids (mg/g
fw.), as well as in the percentages of total
carbohydrates, N, P and K over the means of
control plants, with the mastery of biofertilizer
combination (C+D), which gave the highest
records in all previous constituents. A similar
trend to that gained in case of vegetative and
root growth was also obtained conceming
chemical composition, as biofertilizer treat-
ments registered better results than those of
humic acid ones, and applying the treatments
as a soil drench was the best method.

Increasing the content of active cons-
tituents in tissues of the treated plants may
indicate the role of humic acid in enhancing
the metabolic activity of microorganisms and
activity as a source of N, P and S for plants
(Higa and Wididana, 1991).
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Table (1): Effect of fertilization treatments on some vegetative growth traits of Dracaena
a "'Bicolor' Lam., plant during 2007 and 2008 seasons.

A Stem Root
Plant . Leaf No. |Root length| ..
Treatments height (cm)| NS | yptant | (em) | Tomer
First season:2007
Control 65.33 1.33 25.67 21.80 2.08
Sml/l humic acid (A) 70.25 1.40 2709 26.57 223
10m1 humic acid (B) | 77.34 1.50 2750 28.50 3.00
A+B 78.63 1.70 28.45 31.90 3.61
5 mVi Biofertilizer (C) 83.67 1.46 31.55 34,06 401
10 ml/l Biofertilizer {C) 92.15 1.80 32.10 37.23 5.00
C+D 95.23 2.00 3767 46.26 5.20
L.S.D. at 5% 3.28 0.07 1.40 2.10 0.18
Second season:2008
Control 62.15 1.30 26.40 22.57 2.00
SmV] humic acid (A) 67,29 155 2741 24.63 2.30
10m}/l humic acid (B) 81.46 1.60 29.64 27.60 241
A+B 84.23 1.70 31.25 31.65 2.78
5 ml1 Biofertilizer (C) 84.90 1.80 2881 30.33 3.90
10 mi/] Biofertilizer (C) 87.18 133 32.50 35.10 4.00
C+D 89.56 1.92 4256 37.67 4.67
L.S.D. at §% 3.25 0.08 1.72 241 - 0.16

Table (2): Effect of fertilization treatments on leaves, stem and roots fresh and dry weights
of Dracaena ‘

oinata "'Bicolor" Lam. plant during 2007 and 2008 seasons.

Fresh weight Dry weight (g)
Treatments Leaves | Stem | Roots | Leaves | Stem [ Roots
First season 2007
Control 53.94 41.17 51.44 12.56 10.32 18.52
Sml/l humic acid (A) 62.73 46.53 38.62 13.04 15.70 30.01
t Oml/1 humic acid (B) 66.74 50.37 93.17 14.35 16.45 28.90
i 69.50 52.58 95.90 15.03 18.22 33.16
5 mV1 Biofertilizer (C) 70.56 53.02 97.27 1745 20.83 3458
i10 mU/] Biofertilizer (D) 7703 71.50 115.60 17.96 23.65 36.89
C+D 85.58 78.65 120.58 18.50 2748 40,52
8.1, at 5% 397 334 8.46 1.42 1.67 1.94
' Second season 2008

|Control 50.01 3371 49.28 12.00 9.92 16.92
Smi/l humic acid (A) 68.76 3846 86.10 14.04 15.10 2741
Oml/1 humic acid (B) 71.32 4337 89.91 15.43 16.91 28.76
A+B 77.88 52.10 99.50 16.70 18.11 32.66
S mi/l Biofertilizer (C) 75.62 5323 103.46 17.04 1923 3550
10 mV/] Biofertilizer (D) 81.10 64,12 117.33 17.65 21.17 36.21
+D 84,72 74.35 121.27 18.00 24.22 39.11
L.S.D. at 5% 337 | 270 | 896 | 146 | 171 | 198

* A and C treatments worc added as 2 foliar spray, while B and D oncs were addod as & soil drench.
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Table (3): Effect of fertilization treatments on chemical composition of Dracaena
inata "'Bicolor" Lam. plant during 2007 and 2008 season.

Pigments content Total N
Treatments (mg/g f.w.) carbohydrates | (o) P (%) K (%)
Chlor, a | Chior. b | Carot. (%e)
Control 0.551 0.257 | 0.633 58.32 1.33]1 0203 ] 1.16
Sml/1 humic acid (A) | 0563 | 0.281 | 0.651 62.98 1460211 ] 1.23
10ml/1 humic acid (B) | 0.578 0.300 | 0.663 63.85 158 0.217] 129
A+B 0593 0318 | 0.691 6431 1.6310.224 ¢ 137
5 mV/ Riofertilizer (C) | 0.588 0.291 | 0.687 64.10 150102191 1.34
10 mV1 Biofertilizer (D} 0.696 0.354 | 0.700 66.59 169)0231) 141
C+D 0.745 | 0.389 | 0.749 70.26 1.78] 0248 | 1.56

* A and C treatments were added as a foliar spray, while B and D ones were added as a soil drench.

In addition, a biofertilizer as a prepa-
ration containing many races of beneficial
bacteria that can fix atmospheric N and can
release nutrients from rocks and organic
matter in the soil to become available for
plants (Quoreshi, 2003). On the same line,
were those results attained by both Zhang et
al. (2003) and Hunter and Anderos (2004) on
Agrostis stolonifera, Attia and Abdecl-Azeem
(2005) on Lawsonia inermis, El-Sayad and El-
Feky (2007) on Ficus binnendijikii (Amstel
King) and El-Sayed and El-Shal (2008) on
Schefflera (Brassaia actinophylia).

II. Effect of fertilization treatments on
growth and chemical composition of
Ruscus hypoglossum L. plants:

A, Effect on vegetative and root growth:

Data in Table (4) exhibit that all
fertilization treatments applied significantly
clevated all vegetative and root growth traits
comparing with control means in the two
seasons, except for 5 mll humic acid treat-
ment, which slightly raised branch No./plant
and root length (cm) in the first season and

- branch No./plant, leaf No./plant and root

length in the second one. Moreover, a slight

improvement was observed in root length
character due to humic acid treatment at the
rate of 10 ml/] in the first season, and in plant
height due to 5 ml/l biofertilizer treatment in
the second one. The mastery, was however for
the combined biofertilizer treatment (C+D)
that gave in general, the utmost high averages
in comparison with control and all other
treatments in both scasons. Generally, fresh
and dry weights of aerial parts and roots were

the most respondent measurments to fertili-
zation treatments employed in such trial, as
they werc greatly increased even at the low
level of either humic acid or biofertilizer. A
similar trend to that of Dracaena, was also
noticed in Ruscus, as biofertilizer treatments
gave better results than humic acid ones, and
the soil drench method was the best compared
to the foliar spray onc.

The previous results may be inter-
preted and discussed as previously stated in
case of Dracaena marginata "Bicolor” plant./

B. Effect on chemical composition:

From data in Table (5), it could be
concluded that there was a pronounced incre-
ment  in pigments content (chiorophyll a, b
and carotenoids, mg/g fw), as well as the
percentage of total carbohydrates, N, P and K
in the leaves of fertilized plants comparing
with unfertilized ones. The excellence resulted
from the combination between 5 miA bioferti-
lizer as a foliar spray and 10 ml1 as a soil
drench that gave the highest values for all the
forgoing constituents. Also, biofertilizer treat-
ments and soil drench method were in
superior rank relative to humic acid treatments
and foliar spray method, respectively.

Such gains could be explained and
discussed as done before in case of Dracaena
plant. '

According to the aforementioned
results, it could be recommended to feriilize
the 6-months-old transplants of either
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Dracaena marginata "Bicolor" or Ruscus ficial bacteria added as a soil drench at 10
hypoglossum grown in 20-cm-diameter plastic ml/, besides additing it as a foliar spray at 5
pots filled with about 1.5 kg of washed sand + ml/ to get the best growth and good perfor-
loam + peatmoss mixture (1:1:1, viviv) with a  mance.

biofertilizer containing many races of bene-

Table (4): Effect of fertilization treatments on some vegetative growth traits of Ruscus
hypoglossum L. lant dunn 200‘7 and 2008 Seasons.

Fresh we:ght

3v | ¢
581 2

First season: 2007
Control ) . ) 40.36 | 33,15
Sml/l humic acid (A) . . ) 4156 | 47.68
 10ml/1 humic acid (B) . ) . 4235 | 5236
« A+B . . . 5144 | 58.56
| 5 ml/l Biofertilizer (C) . . . 48,55 | 76.05
| 10 ml/l Biofertilizer (D) . . ] 5342 | 78.53
: C+D . ) \ 6071 | 85.19
L.S.D. at 5% ) . ; 3.74 |-3.38
Second season: 2008
Control . . } 3920 | 3740
Sml/l humic acid (A) , . . 4200 | 5146
10ml/1 humic acid (B) . , . 46.21 | 59.12
A+B . . . 48.00 | 61.30
5 ml/l Biofertilizer (C) . . . 5221 | 69.17
10 mi/1 Biofertilizer (D) . . . 59.00 | 80.10
C+D . ) . 64.10 | 84.16

_ L.S.D.at5% 86 ) 146 | 812 ] 368 | 3.59

g ments ntent (m giw) [ Total
carbohy-
Chlor.a { Chlor.b |Carot|, . (%)

1.471 0841 [1326] 6240

1.513 0853 |1354] 6522

1.534 0860 T11385] 67.14
A+B 1586 0891 (1412 6838

J 5 mV] Biofertilizer (C)| 1.550 0876 [1381[ 7123

{10 ml/l Biofertilizer (D){ 1.633 0907 |1436] 7285

‘ 1811 0979  [1.533] 75.40

*A and C troatments wore addod o8 a foliar spray, whlleBandDmeswereasaso R
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