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ABSTRACT

This study was conducted in the Experimental Nursery of the Ornamental
Horticulture Department, Faculty of Agriculture, Cairo University, during the two
successive seasons of 2006/2007 and 2007/2008. The aim of the study was to
investigate the response of Crypfostegia grandifiora, R. Br. plants to gibberellic acid
spray treatments and NPK fertilization (using conventional and siow-release NPK
fertilizers). The plants were fertilized monthly with a conventional NPK fertilizer (18 N
— 6 P20s - 6 Kz0) at rates of 5 and 7 g/plant, or were supplied every 4 months with a
commercial slow release ferfilizer (Regal Nursery, 24 N -8 P205 -8 K20) at rates of 15
and 21 g/plant. In addition, unfertilized plants were used as the control. Piants
receiving each of the NPK fertilization levels were sprayed monthly with gibberellic
acid at concentrations of 50 or 100 ppm. Control planis were sprayed with tap water.

Results showed that GAz and/or chemical fertilization treatments increased the
values recorded for most of the different vegetative growth parameters (vine length,
number of internodes of main vine, average internode length, stem diameter, number
of branches/piant, leaf area, fresh and dry weights of leaves, stems and roots/plant),
as well as the N and K percentages in leaves, compared {o the untreated plants. In
most cases, increasing GAz concentration resulted in steady increases in these
parameters. Total chlorophylls, fotal carbohydrates and P concentrations were
decreased by GAa treatments and increased by chemical fertilization treatments.

Raising the application rate of each type of chemical fertilizer resuited in steady
increases in the values of most of the studied growth parameters. In most cases, at
the same fertilization rate, the slow-release fertilizer Regal Nursery gave higher values
for most of the vegetative growth and chemical characteristics, compared to the
conventional NFK fertilizer. In most cases, combining GAs at 50 ppm with the highest
rate of Regal Nursery {21 g/plant/4 months) gave values that were insignificantly
different than the highest values recorded for most of the vegetative characteristics,
which were obtained in plants sprayed with GA; at 100 ppm and supplied with the
highest rate of Regal Nursery.

From the obtained results, is recommended that, for the best vegetative growth
of Cryptostegia grandifiora, the plants may be sprayed with GAs at 50 ppm and
supplied with 21 g/plant/ 4 menth of the slow- release fertilizer Regal Nursery (24 N -8
P20s -8 Kz20).

Keywords: Cryptostegia grandifiora, GAs, NPK fertilization, slow release ferfilizer,
Regal Nursery.

INTRODUCTON

Cryptostegia grandiflora (Nerium grandifiorum, Roxbg.), a member of the
Asclepiadaceae family, is a strong, evergreen {semi-deciduous in Egypt), twining
woody climber, which grows to a height of 10 m or more. it has thick textured,
oval, glossy leaves, and funnel-shaped, reddish to lilac-purple fiowers which
appear in summer, lts stems yield poisonous latex that may cause severe
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discornfort if ingested. In many parts of the world, it is known as the “rubber
plant”, and in India it is also known as pulay or palay, and is widely cultivated as
an ornamental plant (Brickell, 1998). In addition, extracts of Cryplostegia
grandifiora leaves exhibit significant antibacterial activity against Pseudomonas
cepacia, Bacillus megatorum, B. subtilis, B. coaguians, Staphylococcus aureus
and Escherichia coli (Mukherjee ef al., 1989). In another study, Augustus ef al.
(2000), evaluated Crypfostegia grandifiora as a potential multi-use crop. They
found that the plant contained 14.0% protein, 6.5% fixed oil, 6.9% polyphend,
and 2.13% hydrocarbon. The hydrocarben fraction contains natural rubber.

in view of the different possible uses of C. grandifiora, it is strange that
this plant is not relatively wide spread in Egypt. It is grown in a number of
botanical gardens {including E!l-Zohreya and E-Orman Gardens, and — recently —
in the Omamentat Plants Nursery, Faculty of Agriculture, Cairo University), but
not in commercial nurseries. The importance of C. grandiffora for use in
landscape purposes depends primarity on its ability to grow vigorously under
stress conditions such as irmigation with saline water [Mansour (2003), and Sakr
and Darwish (2008)].

Siow-release fertilizers improved growth of several plant species,
including Plumbago capensis, Thunb. {Hussein et af., 2008}, and Zoysia
Japonica (Sakr et al., 2008). Slow-release fertilizers are safer to handie and
labor-saving, compared to conventiona! NPK fertilizers {only 2-3 applications
from the former instead of 8-12 from the latter). However, the price of slow-
release fertilizers is higher than other fertiizers. Slow-release fertilizers
reduce nitrogen teaching (Voiterrani et al., 1999). Also, severai researchers
have reported that conventional fertilization treatments favourably influence
the growth of different climbing and vining plants [Siiva ef al {2001) on
Passiflora edufis, Hussein {2002) on Cryptostegia grandiflora, and Darwish
and Sakr (2008) on Hedera canareinsis].

The effect of GA; on the vegetative growth of plants was studied by
Mogolion and Ojeda (2005) on Spathiphyflum sp. Plants; Srinivasa (2006) on
Anthurium plants and Darwish and Sakr (2008} on Hedera canariensis
reported that GA, increased the growth parameters of these plants as well as
N and K contents.

This study was conducted to evaluate the effect of different GA, leveis
on growth and chemical composition Cryptostegia grandifiora, and to compare
the responses to different NPK fertilizer types and levels.

MATERIALS AND METHODS

This study was conducted at the Experimental Nursery of the
Ornamental Horticulture Department, Facuity of Agriculture, Cairo University,
during the two successive seasons of 2006/2007 and 2007/2008. The aim of
the study was to investigate the response of Cryptostegia grandifiora, R. Br.
plants to gibberellic acid and NPK fertilization.

Seeds of Cryptostegia grandifiora were sown on 15" March 2006 and
2007 (in the first and second seasons, respectively), in a glasshouse in 8-cm
plastic pots filled with a 1:1 (v/v) mixture of sand and ctay. On 15" May 2006

1238



J. Agric. Sci. Mansoura Univ., 34 (2), February, 2009

and 2007, the seedlings (with an average height of 15 cm} were transplanted
into perforated polyethyiene bags (25-cm diameter) filled with sand + cattle
manure (4:1, viv) as recommended by Hussein (2002). The sand was
cbtained from the Giza desert, while the cattle manure was obtained from the
Animal Production Department, Facuity of Agriculture, Caire University. The
physical and chemical characteristics of the sand are shown in Table (1),
while the physical and chemical characteristics of the cattle manure are
presented in Table (2).

Table (1): Physical and chemical characteristics of the soil used for
growing Cryptostegia grandifiora plants during the 2006/2007
and 2007/2008 seasons.

Physical characteristics

. Fine . Field
Soil Coarse Siit | Clay EC CEC
texture | sand (%) if/")d ) | (% [C3COCRN (ygim) °a'(°::‘)"ty (meq/100 g)
sand | 306 | 606 | 43 | 45 | 062 | 0.9 19.9 5.30

Chemical characteristics
Available macro-nutrients (ppm)
N P
7.8 1.34 19.5 211 97.8

pH |Organic matter (%)

Table (2): Physical and chemical characteristics of the cattle manure
used for growing Cryptosfegia grandifiora plants during the
2006/2007 and 2007/2008 seasons.

Physical
characteristics

N I Organic
Density { Humidity EC . o ory] FE Mn Cu
(@rom) | (%) | "o | tasim) [N CONP OO OO oy OPM) (o) | (ppm)

0.51 10.68 614 1.11 19 ] 13 )21 1650 43 a5 19

Chemical characteristics

The plants were moved outdoors to a sunny area on June 1* 2006 and
2007 (in the first and second seasons, respectively), and fertilized with two
different rates of conventicnal NPK fertilizer {18 N — 6 P,0Os5 — 6 K;0), or with
two different rates of Regal Nursery (24 N -8 P,O; -8 K;0) as a commercial
slow-release fertilizer (obtained from Regal Nursery Chemicai Company,
USA). One kilogram of conventional NPK fertilizer was prepared by mixing
391.3 g urea (46% N), 387.1 g calcium superphosphate (15.5% P,0s), 125 g
potassium sulphate (48% K,0), and 96.6 g sand as an inert component.
Plants receiving conventional NPK fertilizer were treated with monthly
applications of this mixture, at two rates, viz,, 5 or 7 g / plant. Regal Nursery
was added every four months at two rates, viz.,, 15 or 21 g fertilizer/plant.
These rates of the slow-release fertilizer provided the plants with doses of N,
P.Cs and KO equal to those provided by the conventional NFPK fertilization
treatments. In addition to the four chemical fertiiization treatments, unfertilized
plants were used as the control,
In both seasons, plants receiving each of the NPK fertilization
treatments were sprayed monthly (from 1% July, 2006 and 2007 till 1% May,
2007 and 2008, in the two seasons, respectively) with gibberellic acid at
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concentrations of 50 or 100 ppm. Control plants were sprayed with tap water.
On 1% August 2006 and 2007 (in the first and second seasons, respectively),
wooden rods were inserted in the bags to support the plants.

The study consisted of 180 piants. The layout of the experiment was
a randomized corplete blocks design with 3 blocks (replicates) and 15
treatments (5 fertilization treatments X 3 GA; treatments). Each replicate
consisted of 4 plants/ treatment.

On 1* June, 2007 and 2008, the experiment was ferminated. The
vegetative growth paramieters; including vine length, number of internodes of
main vine, average internode length (bf internodes of main vine, cm), stem
diameter (at 5 cm above soil surface), number of branches, average leaf area
(of leaves on the fifth, sixth and seventh node from the top of the main stem,
cm?), as well as fresh and dry weights of leaves, stems and roots/plant were
recorded. In addition, chemical analysis of fresh leaf samples was conducted
to determine their total chiorophylls concentration using the method described
by Nornai (1982), while the total carbohydrates percentage in dried leaf
samples was determined using the method described by Dubois et al. (1956).

Also, dried leaf samples were digested to extract nutrients as deseribed
by {Piper, 1847). The exiract was analyzed to determine the nitrogen {% in
dry matter} as described by Pregl (1945), phosphorus % according to
Jackson (1967). The potassium % was determined using a flame photometer,
as recommended by Chapman and Pratt (1961).

The data on the vegetative growth characteristics were subjected to
statistical analysis of variance, and the means were compared using the
"Least Significant Difference (L.5.D.)" test at the 5% level, as described by
Little and Hills (1978).

RESULTS AND DISCUSSION

I-Vegetative charactétistics
1- Effect of gibberellic acid treatments

The data presented in Tables (3-6) showed that in both seasons,
Spraying Cryptostegia grandiflora plants with GA; had a generally favourable
effect on the vegetative characteristics, as compared to the confrol plants. In
most cases, spraying Cryptostegia grandifiora plants with GAg significantly
increased vine and internode length, stem diameter, number of branches/
plant, leaf area, as well a the fresh and dry weights of leaves, stems and
roots/plant compared to the control. Increasing GA; concentration from 50 to
100 ppm caused only a slight (insignificant) improvement in the vegetative
characteristics, in most cases. The favourable effects of GA; on vegetative
characteristics may be atiributed to its role in promoting cambial activity, cell
elongation as well as activating RNA and protein synthesis (Dewviin, 1975).

The above results are in agreement with the findings of Srinivasa
(2008) on Anthurium plants, all reported that GAs; increased plant growth
parameters. Also, Darwish and Sakr (2008) on Hedera canariensfs reported
that spraying the piants with GA; at the rate of 125 ppm monthly or 250 ppm
bimonthly significantly encouraged the vegetative characteristics (plant
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height, stem diameter, ieaf area as well as fresh and dry weights of foliage
and roots).

In both seasons, spraying Cryptostegia grandifiora plants with GA; had
no significant effect on number of internodes of the main vine, as compared
to the control plants. While results revealed that the significant increase in
vine length was a result of the GAs treatments that may be attributed to the
increase in internode length. This result is in agreement with Wareing and
Phillips (1973). -

2- Effect of NPK fertilizer treatments

Data presented in Tables (3-6) indicated that, in both seasons,
addition of any rate of the two types of fertilizers (conventional NPK fertilizers
or Regal Nursery) significantly increased the values of the vegetative
parameters of Cryptostegia grandifiora plants, compared to the unfertilized
plants (control). These resuits are in agreement with the findings of Hussein
(2003) on Senna occidentalis and Hussein ef al. (2008) on Plumbago
capensis plants.

Moreover, with either one of the two types of fertilizer, raising the
application rate increased the values recorded for all of the vegetative
characteristics recorded. In both seasons, raising the either rate of the
conventional or slow-release NPK fertilizers resulted in significant increases
in number of branches /plant, fresh weight of leaves/plant, dry weight of
stems/plant, as well as the fresh and dry weights of roots/plant. Also, raising
the dose rate of the conventional NPK fertilizer increased stem diameter and
fresh weight of stems/plant significantly, while raising the application rate of
Regal Nursery increased the dry weight of leaves/plant (in both seasons).
The favourable effect of the NPK fertilization treatments on the vegetative
growth characteristics {compared to the control}) may be explained on the
bases of the important roles of N, P and K in the different physiclogical
processes within the plant, which in turn affect plant growth. Also, nitrogen is
present in the structure of protein molecules, while phosphorus is an
essential constituent of nucleic acids and phospholipids, and potassium is
essential as an activator for enzymes involved in the synthesis of certain
peptide bonds (Devlin, 1975}

In both seasons, at the same NPK rates, Regal Nursery (slow-release
NPK fertilizer) gave better results than conventional NPK fertilization, with no
significant difference between them in most cases. In both seasons, using the
highest Regal Nursery fertilization rate (21 g/pot/4 months) gave significantly
higher fresh and dry weights of leaves /plant, as well as a significantly higher
dry weight of roots, compared to the other fertilization treatments.
3- Effect of combinations of GA; and NPK fertilizer

Regarding the Iinteraction between the effects of spraying
Cryptostegia grandiflora plants with GA; and the fertilization treatments, the
data recorded on the vegetative characteristics (Tables 3-68) showed that,
within each GA; concentration, fertilization improved vegetative
characteristics. Increasing fertilization rate increased the vaiues recorded for
the studied parameters. Also, at the same NPK rates, Regal Nursery (slow-
release NPK fertilizer) gave generally better results than conventional NPK
fertilization.
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Table (3): Effect of chemical NPK fertilizers and GA; on vine length
(em), number of internodes of main vine and average
internodes length {cm) of Cryptostegia grandiflora plants
during the 2006/2007 and 2007/2008 seasons

GAs, ppm {G)
Fertilization treatments, 0 50 100 : Mean 0 50 100 | Mean
(F) (g/piant) (F) {F)
2006/2007 007/2008
e length (cm
Control 1124 {121.8 {1258 { 1199 | 132.8 | 141.9 ] 147.8 1 140.8
NPK 182.3]206.1 1 216.4 ] 202.3 | 171.0 ] 186.8 | 211.5 | 189.8
19482152 | 221.7 | 210.6 | 185.4 1 199.1 | 215.2 | 199.9
Regal Nursery 15 192.5]218.6 | 219.8 [ 210.3 | 164.9 [ 211.1 [ 215.65 | 197.2
1 21 201.1 {2256 [232.8 [ 210.8 [ 188.5 | 224.8 | 241.0 | 218.4
Mean (G) 176.6 | 197.5 ] 203.7 | — | 168.7 | 192.7 | 206.2 | —
LSD o3 G 9.2 11.
F 11.8 14.9
GxF 17.2 19.1
Nug_lggr of rnodes of main vine
IControl 14.4 { 15.0 | 152 49 | 166 | 171 1 7.8 | 17.2
NPK 15 217 | 217 [ 223 1 249 [ 206 | 215 | 215 | 21.2
7 224 [ 224 | 226 | 226 { 221 | 221 | 22.0 | 221
Regal Nursery 15 221 [ 223 1224 | 223 [ 196 | 222 | 225 | 1.4
21 223 (228 | 28] 226 ) 248 ] 229 | 23.2 | 226
Mean (G} 20,6 | 20.8 ] 241 — 1201 | 242 | 14 | —
LSD o3 G NS NS
F 1.5 1.8
GxF 1.9 | 211
joternodes |ﬂgth. igg%l
Control 78 | Ba | E.S 8.1 8.0 8.3 8.3 8.2
INPK I5 8.4 9.5 8.8 9.2 8.3 8.7 9.8 8.9
7 | 87 9. 9.8 9.4 8.4 8.0 9.8 9.1
ega! Nursery [15 87 | 98 | 68 | 94 | 84 | 95 | 9.6 | 9.2
21 9.0 99 ] 10.2 | 97 87 98 | 104 | 86
Mean (G) 85 | 94 | 96 | — | 84 | 91 | 9.6 | —
LSD {0.05) G ) 0.5 0.4
F 0.8 0.6
GxF 1.1 09

In most cases, within each fertilization treatment, increasing GA;
concentration improved the vegetative characteristics.

In both seasons, the highest values recorded for most of the vegetative
characteristics were obtained from plants sprayed with GA; at 10C ppm, and
supplied with the highest rate of slow-release fertilizer (Regal Nursery at
21g/plant/4 months). In most cases, plants sprayed with GAg at 50 ppm, and
supplied with the highest rate of slow-release fertilizer (Regal Nursery at
21g/plant/4 months) gave insignificantly different values, as compared to the
highest values recorded for the different vegetative characteristics,

On the other hand, in most cases, the lowest values for the studied
vegetative parameters were obtained from untreated plants (control).
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Table (4): Effect of chemical NPK fertilizers and GA; on stem drameter
(mm), number of branches/plant and leaf area {cm’) of
Cryptostegia grandifiora plants during the 2006/2007 and
2007/2008 seasons

GA,, pemJGl
Fertilization treatments,| 0 50 | 100 | Mean 100 Mean (F)
{F} {g/piant {F}
200672007 2007/2008
- Stem diameter (mm
Control 164 [17.5 [184 [17.4_ 14.3 156 162 [15.4
INPK 5 185 (201 1210199 161 ) 17.8 | 184 17.4
7 10.6 {222 (228 | 215 | 174 | 188} 20.8 19.0
Regal Nursery 15 194 | 2351238222 | 170 [ 185 213 18.9
21 208 | 24,0 242 | 230 196 206 | 22.8 21.0
ean (G 189 121.5 2.0 | — ]169]183 9.9 |  -—
LSD (005 G 1.3 1.2
F 1.6 1.5
GxF 22 2.1
Number of branches/ pfant .
Control 6.6 78 | 86 f 7.7 ‘ 82 ! 115 i 13.3°] 11.0
INPK 5 10.8 [ 13.0 4 144 [ 127 1 104 | 11.8 | 14.3 12.2
7 121 [ 145 ] 156 | 141 138 [ 15.1 | 166 15.2
Regal Nursery] 15 114 1 131150 [ 13.2 ] 11.2 { 13.8 | 156 13.5
21 12871581168 ] 151 (138 ] 156 | 171 15.5
Mean (G) 10.7 [ 12.8 [ 141 | — [ 11.5] 13.6 | 15.4 | —
LSD posy G 0.8 0.6
F 1.2 1.0
GxF 1.6 1.5
Leaf area {cm”
Contro! 152 161 Ni72 H62 41 (165 [16.9 N5.8
INPK 5 16.1 { 19.0 | 204 | 185 [ 154 | 178 | 18.9 17.4
7 168 | 19.9 [ 206 | 191 | 165 | 180 | 18.3 17.9
Rega! Nursery | 15 17412051208 | 19.6 | 16.0 | 181 | 18.9 17.7
21 178 | 2071209} 198 | 16.5 | 18.5 ] 19.6 18.2
Mean (G) 167 [ 19.2 [20.0 [ — (157178 [ 18.7 | ——
SD 005, 1.3 K]
F 1.5 1.4
GxF 26 2.1

ll- Chemical compositions’
a- Total chlorophylls concentration

The data presented in Table (7) showed that, in both seasons, leaves
of untreated Crypfostegia grandifiora plants had higher total chlorophyils
(a+b) concentrations, compared to those of plants sprayed with GA; at 50 or
100 ppm. Moreover, increasing GA; concentration from 50 to 100 ppm
decreased total chlorophylls concentration in leaves. These results are in
agreement with the findings of Asmaael (1997) on Casuarina equisetifolia, L.

In most cases, the decrease in the total chiorophyils concentration in
fresh leaves as a result of spraying GA; at 50 or 100 ppm can be attributed
to the role of GA; growth stimulation (as previously discussed), which is
accompanied by an increase in the total chlorophylls content in all the leaves
of the treated plants, as compared to the control plants (which can be
confirmed by calculating the total amount of chiorophylls in the leaves, by
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multiplying the leaves fresh weight by the total chlorophylls concentration).
However, the total chlorophylls concentration was reduced because the total
chicrophylls content was diluted in a high fresh weight of leaves.

Table 5: Effect of chemical NPK fertilizers and GA; on fresh weights of
leaves, stems and roots (g)/piant of Cryptostegia grandifiora
plants during the 2006/2007 and 2007/2008 seasons

GAs, ppmi (G)
Fertilization {reatments, 0 50 100 JMean) © 50 100 | Mean
(F) giplant (F} {F}
2008/2007 200772008
Frash weight of ledves jant
Control 183 | 21.8 196 [19.8 ] 148 | 169 | 16.14 15.9
NPK ] 32.2 384 1 372 [35.3] 265 28,8 | 30.8 29.0
7 38.5 422 43.8 1415 296 3.7 ] 338 M7
Regal Nursery 15 36.8 419 | 428 1405} 29.0 365 | 39.7 35.1
21 45.1 48.4 48.1 47.2 | 38.1 453 | 480 | 438
Mean (G) 342 [ 384 383 | — 1 276 ] 320 | 337 | -
LSD wos O zA 19
L F 29 2.5
GxF 3.; T 3.5
resh wei of stems {glgiantl
Control 45.4 48.8 50, _.1 51.4 52.8 53.6 52.6
NPK 5 699 | 768 | 801 [756] 726 | 769 | 794 | 763
7 706 | 834 | 855 [825] 868 | 894 | 91.3 | 89.2
Regal Nursery 15 741 | 820 | 873 |811 | 844 | 903 | 925 | 89.1
21 81.5 87.0 880 | 855] 891 92.5 63.4 917
Mean (G} 699 | 756 ) 784 | — | 769 | 804 | 820 | —
LSD ooy G 33 4.1
F 4.2 5.6
GxF 5.7 ) ] 1.8
reghi weight of roots (d/plant
oritrol 321 [ 335 | 335 {330 345 [ 368 | 389 ] 367
NPK - 5 45.4 48.5 49.5 78] 444 49.6 50.3 48.1
7 51.0 56.4 569 | 54.81 53.0 56.8 57.9 55.9
Regal Mursery 15 521 | 54.3 | 56.5 | 54.3 ] 465 | 53.1 | 565 | 52.0
21 542 | 604 ] 636 [59.4]| 572 | 529 | 541 | 60.4
Mean (G) 47.0 | 506 | 520 | — | 471 | 512 [ 535 -
LSD o5y G 1.5 3.6
F 4.7 4.9
GxF 6.1 6.7

Chemica! fertilization increased the total chlorophylls concentration in
leaves of Cryptostegia grandiflora plants in both seasons, as compared to the
unfertilized plants (Tabie 7). A similar increase in the chlorophylls
concentration as a result of fertilization treatments has been recorded by EI-
Shewaikh (2000) on Brunfelsia calycina. Within each type of fertilizer, raising
the application rate increased the total chlorophylls concentration. The
increase in the total chlorophylls concentration as a result of raising the
fertilization rate is in agreement with the results reported by Hussein et al.
(2008) on Plumbago capensis plants. In both seasons, when the two
chemical fertilizers were applied at rates providing equivalent supplies of
nutrients, Regal Nursery was more effective than conventional NPK
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fertilization for increasing the concentrations of total chlorophylls.
Consequently, treating Cryptostegia grandiflora plants with the highest rate of

Regal Nursery every 4 months gave the highest concentrations of total
chlorophyiis.

Table 6: Effect of chemical NPK fertilizers and GA; on dry weights of

leaves, stems and roots (g)/plant of Cryptostegia grandifiora
_plants during the 2006/2007 and 2007/2008 seasons

GA;, ppm (G)
Fertilization treatments, 0 50 100 | Mean 50 100 | Mean
(F) g/plant )y (F
2006/2007 : 2007/2008
dry weight of leaves lant
Control 518 [ 556 1 512 | 529 | 374 | 458 | 4.27 | 4.20
INPK 5 8.73 | 10.74 [ 11.20 | 10.22 | 7.63 { S.27 | 10.01 | 8.97
10,97 | 12.79 } 13.84 | 1253 | 8.64 9.76 [ 10.95 | 9.78
ﬁggai MNursery 15 10.86 | 13.24 | 13.70 | 12.60 | 8.61 11.38 | 13.42 | 11.14
21 13.80 | 1568 [ 16.11 | 15.20 | 11.01 [ 1472 [ 1526 | 13.66
Mean (3) 991 | 11.60 [ 1199 — [ 7.93 | 9.94 | 10.78 | —
LSD wos G 0.82 0.58
F 0. 0.96
GxF 1.54] 1.68
d eight of stems. lan
IControl 12.44 1 13.91 | 14.08 | 13. 14.6 15.36 | 15.08 | 15.02
NPK 5 20.83 | 23.65 | 24.27 292 [ 22721 24,99 | 26.84 | 24.85
. 7 25.55 | 28.86 | 30.16 | 28.20 | 20.05 | 32.89 | 32.05 | 31.66
Regal Mursery 15 2319 12829 [ 2968 [ 21.05 | 28.78 | 32.06 | 33.39 [ 31.41
21 28161 31.58 [ 32.98 | 31.06 | 31.90 | 34.13 | 33.16 | 33.06
Mean (G5) 2312 ] 2526 | 2624 | - {2560 2751 | 2810 | -—
LSD ey G 1.1
AR 149 , 1j
GxF 31 2.24
dry wei ts {g/pia
Controi 9.66 | 10.45 ] 11.22 | 10.44 | 10.07 | 11.58 [ 12.76 | 11.47
INPK 5 1571 [ 17.85118.36 [ 11.31 [ 1435 | 17.81 [ 19.11 [ 17.06
7 1841 12098 [ 2213 1 2051 | 17.76 | 21.64 | 22.47 | 20.62
Regal Nursery | 15 18.29 [ 20.91 | 2200 [ 20.43 | 15.86 [ 18.97 | 21.75 | 19.19
21 20,70 1 23,86 | 25.76 | 23.44 | 20.71 | 23.06 | 25.58 | 23.12
Mearn (G5) 16.55 | 18.81 | 19.91] — | 15.73 | 18.81 | 20.33 | —
LSD ey G 1.4 1.64
F 1.84 1.95
GxF 2.94 3.01

Regarding the interaction between GA; and chemical fertilization, the
data in Table (7) showed that in both seasons, within each fertilization
treatment, increasing GA; concentration resulted in a decrease in total
chlorophylls concentration. Within each GA; concentration, fertilization
increased total chlorophylls concentrations of leaves as compared to the
control plants, in both seasons. Increasing fertilization rate resulted in an
increase in total chlorophylls. Also, at the same NPK rates, Regal Nursery
{slow-release NPK fertilizer) gave better results than conventional NPK
fertilization. In both seasons, plants that did not receive GA; but were
fertilized with the highest Regal Nursery rate had the highest total
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chiorophylis value, whereas the lowest value was recorded with unfertilized
plants that were sprayed with GA; at 100 ppm.
2-Total carbohydrates percent:

The data presented in Table (7) showed that, in both seasons,
Cryptostegia grandifiora plants that were not sprayed with GA; had higher
percentage of fotal carbohydrates in their leaves, compared to piants
sprayed with GA; at 50 or 100 ppm. Increasing GA; concentration steadily
decreased total carbohydrates percentage in leaves. These results are in
agreement with the findings of Asmaael (1997) on Casuarina equisetifolia, L.,
and Habib (1997) on Dahlia hybrida plants.

Generally, the decrease in the total carbohydrates percentage in dried
leaves as a result of spraying GAs at 50 or 100 ppm, compared to the control
plants, may be attributed to the dilution effect as previously discussed
regarding the total chlorophylls concentration.

. The data in Table (7) also showed that chemical fertilization was
beneficial for the synthesis and accumulation of carbohydrates in the leaves
of Cryptostegia grandiflora plants. In both seasons, the values recordec were
higher in plants receiving any of the different chemical fertilization treatrnents,
compared to the control. Similar increases in the carbohydrates percent have
been reported by Hussein (2003) on Senna occidentalis plants.

Within each type of chemical fertilizer, raising the application rate
increased the carbohydrates percentage. At the lower fertilization rate,
conventional NPK fertilization treatment was more effective than Regal
Nursery treatment for increasing the carbohydrates percentage. On the other
hand, with using the bigher fertilization rate, Regal Nursery was more
effective than conventional NPK fertilization treatment for increasing the
carbohydrates percentage. In both seasons, the highest values were
obtained from plants fertilized with Rega! Nursery at 21 g/plant/4 months. The
increase in the percentage of total carbohydrates as a result of raising the
rate of NPK or slow-release feriilizers is similar to that reported by Hussein
et al. {2008) on Plumbago capensis plants.

The favourable effect of the different chemical fertilization treatments
on the percentage of total carbohydrates may be indirecily attributed to the
increase in the percentage of total chlorophylls as a resuit of the treatments.
As the synthesis of total chlorophylls was promoted, the rate of
photosynthesis increased, leading to an increase in carbhohydrate synthesis.
Also, potassium can act as an activator of several enzymes involved in
carbohydrate metabolism) Taiz and Zeiger, 1998). Moreover, this promotion
in the synthesis of total chlorophylls and total carbohydrates as a result of
chemical fertilization may explain the increase in vegetative growth that was
detected in plants receiving the different chemical fertilization treatments.

As a result of the interaction between the GA; treatments and chemical
fertilization treatments, the highest tota! carbohydrates percentage (in both
seasons) was obtained from plants receiving no GA; treatment, but fertilized
with Regal Nursery at 21 g/plant/4months. On the other hand, the lowest total
carbohydrates values were recorded in leaves of unfertilized plants Sprayed
with GA; at-100 ppm., only.
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Table 7: Effect of chemical NPK fertilizers and GA; on total chlorophylls
concentrations, total carhbohydrates percent, N, P, K% in
leaves of Cryptostegia grandiflora plants during the
2006/2007 and 2007/2008 seasons

GA;, ppm (G) -~
Fertilization treatments, (F}){ 0 50 100 | Mean 0 50 100 | Mean
g/plant {F) (F)
2006/2007 2007/2008
‘ - Total chioroph lsconcentFtion {mg/g fresh matter)]
Control . 152 | 1.40 | 1.21 | 1.38 | 1.61 | 1.58 | 1. 1.54
NPK 5 164 j 1.49 [ 1.37 | 150 | 180 | 165 | 1.44 | 1.83
7 1.83 1.70 1.56 1.70 1.94 1.86 1.64 | 1.81
Regal Nursery 15 1.79 [ 168 | 148 | 165 | 186 | 1.70 | 151 | 1.69
21 2.01 | 164 | 169 | 188 [ 198 | 1.86 | 1.70 | 1.85
Mean (G) 1.76 | 1.64 | 1.46 — 1.84 | 1.73 | 1.54 —
Total carbohydrates (% of dry matter) .
ontrol 353 ] 342 [ 300 | 332 | 327 [ 323 | 287 | 316
NPK 5 389 | 37.2 | 332 | 364 | 374 | 366 | 33.2 | 357
7 392 | 377 1338 1 3691 380 | 371 | 333 | 361
IRegal Nursery 15 35.7 33.8 | 32.3 339 35.7 34.5 327 343
21 398 | 387 [ 342 1 376 | 383 | 377 | 357 | 3r.2
Mean (G)_ 378 [ 363 [ 327 [ — [ 364 [ 356 | 329 [ —-
2 of dry matte
ontrol 141 [ 148 | 156 | 1.48 | 1.31 | 1.34 | 1.34 | 1.33
NPK 5 185 | 199 1204 17196 7 1.72 | 1.80 | 1.84 | 1.78
7 200 | 228 | 226 | 221 | 189 §{ 196 | 213 | 1.99
Regal Nursery 15 198 1 211 12143 ) 207 | 179 | 198 | 2.11 | 1.98
21 218 | 222 | 215 ) 218 1.85 1.98 2.23 | 2.02
Mean (G) 90 [ 202 1 203 | — [ 171 | 781 | 183 | —
P (% of dry matter] .
Contro! 0.19 1 016 | 015 1 BA4T | 0.22 | 0.20 | 0.15 ] 0.19
INPK 5 023 | 019 J 017 | 0.20 [ 024 | 022 | 0.21 | 0.22
7 .25 022 | 0.21 .23 0.28 0.27 0.23 | 0.26
Régal Nursery 15 0.26 { 024 | 0.20 | 023 | 026 | 0.25 [ 0.21 | 0.24
21 029 1 025] 023} 026 | 020 | 026 | 0.23 | 0.26
Mean (G) 0.24 [ 021 J019 [ ~— [ 026 [ 0.24 | 021 [ —
K (%-of dry matter]
Control 153 | 158 [ 164 | 1.58 | 146 | 161 | 1863 [ 1.57
NPK 5 1.99 2.11 2.15 | 2.08 1.89 2.06 2.16 | 2.04
7 2.16 | 220 | 2.28 2.21 1.95 | 2.1 2.24 ¢ 210
Regal Nursery 15 2.01 219 | 2.2 2.14 1.80 2.18 228 | 212
21 225 | 228 { 229 | 227 | 211 [ 221 [ 229 | 2.20
Mean (G) 199 | 207 | 211 — 1.86 | 2.03 212 ———

3-N, P and K%
a- Effect of gibberellic acid treatments

The results recorded in the two seasons (Table 7) showed that the
uptake and accumulation of N and K in Cryptostegia grandifiora plants were
enhanced by GA; treatments, since control plants had lower N and K% than
plants sprayed with different GA; concentrations. The N and K% were
increased with increasing GAs concentrations. These results are in
agreement with the findings of Srinivasa (2006) on Anthurium plants and
Darwish and Sakr (2008) on Hedera canarsinsis plants. They reported that
GA; increased the N and K%.
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Regarding the effect of GA, treatments on the P% in the leaves, the
data presented in Table (7) showed that, in both seasons, leaves of
untreated Cryptostegia grandiflora plants had higher P%, compared to those
of plants sprayed with GA; at 50 or 100 ppm. Increasing GAz concentration
steadily decreased P% in leaves. These results are in agreement with the
findings of Owais et al. (1991) on Caswarina cunninghamiana and C. glauca
plants. Generally, the decrease in the P% in dried leaves as a resuit of
spraying GA; at 50 or 100 ppm, in most cases, compared to the control
piants can be attributed to the dilution effect as previously discussed
regarding the total chlorophylls and total carbohydrates.

b- Effect of NPK fertilizer treatments

As shown in Table (7), the N, P and K% exhibited a similar trend of
response to the different chemical fertilization treatments, in most cases. In
both seasons, the lowest percentages of the three nutrients were recorded in
the leaves of the control plants. Raising the fertilization rate increased the
percentages of the three nutrients, regardless of the type of chemical fertilizer
applied. The increase in the percentages of nutrients in the tissues of leaves
as a result of increasing fertilization rates can be easily explained, since
raising NPK levels in the root medium led to more vegetative and root growth.
This may be accompanied by more absorption of essential elements from the
50il, and their accumulation in plant tissues (Jain, 1983). Similar increases in
the N, P and K% as a result of raising the fertilization rates have been
reported by Hussein et al. {(2008) on Plumbago capensis plants. In both
seasons, the slow-release NPK fertilizer (Regal Nursery) appeared to be
more effective than the conventional NPK fertilizer for increasing the
percentages of the three nutrients, since the highest N, P and K% were
obtained from the leaves of plants fertilized with the highest rate of Regal
Nursery (21 g / plant/ 4 months). The only exception to this general trend was
observed in the first season with plants fertilized with the highest rate of the
conventional NPK fertilizer (7 g/ plant/ month) which gave the highest N%.

c- Effect of GA3 and NPK fertilizer combinations.

Regarding the interaction between the effects of GA; and chemical
fertilization on the N, P and K%, the data in Table (7) showed that, within
each GA; concentration, fertilization increased N, P and K%. Increasing
fertilization rate resulted in an increase of the values recorded for the three
elements. Also, at the same NPK rates, Regal Nursery (slow-release NPK
tertilizer) gave generally better resuits than conventional NPK fertilization. In
most cases, within each fertilization treatment, increasing GAs concentration
increased the N and K%, but decreased the P%.

In the first season, the highest N% was recorded in the leaves of plants
sprayed with 50 ppm GA; and supplied with the highest rate of the
conventional NPK fertilizer, whereas in the second season, plants sprayed
with 100 ppm., GA;s and fertilized with the highest rate of Regal Nursery had
the highest N%. In both seasons, plants that received no GA; treatment but
were fertilized with the highest rate of Regal Nursery gave the highest P%.
- The highest K% was recorded in leaves of plants sprayed with 100 ppm GA;
and supplied with the highest rate of Regal Nursery.
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In both seasons, untreated Cryptostegia gréndiﬂora plants had the
lowest N and K% in their leaves, whereas the lowest P% was found in
unfertilized plants sprayed with 100 ppm GA;.

Conclusion

From the above resuits, it may be recommended that for the best
vegetative characteristics, Cryptostegia grandifiora plants should be sprayed
with GA; at 50 ppm, and supplied with the highest rate of the slow-release
fertilizer Regal Nursery (21g/plant/4 months).
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