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ABSTRACT

This study was conducted during two successive seasons of 2005 and 2006
at the Experimental Farm of Faculty of Agriculture at Moshtohor to investigate the effect
of commercial NPK fertilizer, regime of irrigation and growth retardants on gerbera
growth, flowering and offsets yield. The treatments of ammonium nitrate fertilizer were
12.5 and 18.8 and 25.0 g/plant, while for calcium super phosphate treatments were 15.5,
23.3 and 31.0 g/plant. However, potassiumn sulphate were 48.0, 72.0 and 96.0 g/plant.
The complete NPK fertilizer was at two levels as the first was 12.5 + 15.5 + 48.0 g/plant,
and the second was 18.8 + 23.3 + 48.0 g/plant. Each amount of fertilizer treatment was
divided into 3 equal parts and dressed at 1, 2 and 3 months after planting.

The obtained results showed that, adding ammonium nitrate at 18.8 g/plant
significantly increased flower number/plant and both flower fresh and dry weights in
both scasons. However adding complete fertilizer at the first level, produced the highest
flower number/plant and the highest offsets yield/plant in both seasons.

As for the irrigation treatments, thrce regimes irrigation were suggested 1)
irrigate every 7 days in summer then 10 days in winter, 2) irrigation every 10 days in
summer then every 15 days in winter, 3) irrigate every 13 days in summer then every 20
days in winter, the control was irrigated every weck. The obtained results showed that,
the second regime was useful for producing flowers suitable to cut production, while the
third regime was suitable to produce the largest offsets yield meanwhile, the first regime
may be useful to producc the highest fresh leaves/plant. The obtain an antimicrobial
substance from gorbera frosh leaves.

As for growth retardants, tho troatments woro cycocel at 500 and 1000 ppm and
dikogulac at 0.2 and 0.4%. Tho obtainod results showed that spraying gerbera foliage
with 500 ppm cycocel significantly inoreased production of offsets yield with increasing
most of the flowering parameters, Regard omamental appoarance treating gerbera with
any concentration produced better appearance because, due to shortening plantg, more
than their flower especially at the second season (plants of two years old).

INTRODUCTION

Gerbera jamesonii plant Fam, Astera-
ccac in mainly propagate by seeds, cuttings
and offsets (Bailey, 1978). It has a conside-
rable economical value owing to their beauty-
ful shape and yearly exports more than five
millions gerbera pot plant (I.T.C., 1997).
However, some flower growers in Egypt use
local seceds of gerbera, which produce seed-
lings with high genetic varability, thus their
production is the second grade and always in
tumble down. Therefore, the main target of

this investigation is to produce large number
of new offsets (which could used in vegetative
propagation) as well as time producing high
quality gerbera flowers by adding some
fertilizers or by finding the most suitable
water regime meantime, some growth retar-
dants were sprayed to obtain the proper case
of producing gerbera offsets with the best
quality flowers yield. On this concem, Vass
and Hargital (1986) on gerbera cv. Marleen,
reported that plants demanded a continuous N
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supply during vegetative growth, the soluble
N content of soil gradually decreased even
when nutrient solutions were applied. How-
cver, Holcomb ef al. (1992) on Asiatic lily,
stated that good market quality was produced
with 75 mg N/itre. While, Nasr (1997) on
gerbera found that, formula of NPK at 1:2:1 or
2:1:1 were the most effective treatments for
increasing number of offscts formed by the
plants, but did not affect plant height in the
first season, whereas some treatments produ-
ced a significant increase in the second one.

On the other hand, the irrigation
period of plants could affect growth and flow-
ering of plants, in this concern, Poole and
Conover (1986) obtained the better Syn-
gonium growth with higher frequency of
irrigation. While, Conover et al. (1995)
obtained the greatest Dieffenbachia growth at
3 irmgations per week. However, Maggio et
al. (1995) found that the irrigation of gladioli
had no effect on both number or weight of
corms.

On the second hand, spraying the
foliage of plants with some growth retardants
could stimulate growth of lateral shoots or
produce more compact or attractive growth. In
this purpose, Mao et al. (1991) controlled the
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height of potting Salvia splendens plants with
largest flowers number by spraying the foliage
with PP-333 at 40-80 ppm. While,
Lozoyasaldana (1994) produced most attract-
tive and compact pot plants of Chrysan-~
themum by foliage single spray of 100 ppm
PP-333 one month after potting.

Kirstensen and Adnansen (1988).
found that, onc spray with 10 mg/L PP-333
doubled inflorescence No. \ per pot, of Fran:
ciscana variegata. -

Wilkinson and Richards (1988) found
that foliar spray of Camellia willia cvs Water
Lily and Debbie with PP-333 reduced plant
height of both cultivars by about 30% and
increased the total number of open flowers .

Tayama and Carver (1990) sprayed
Pelargonium hortorum plants with PP-333 at
15 ppm. They controlled the stem elongation
but did not affect days to anthesis or inflores-
cence number.

Therefore, the main objective of this
study is to gain more new gerbera offsets
around mother plants with great degree of
flowers quality.

MATERIALS AND METHODS

Plant material:

Gerbera jamesonii mother plants
were selected from a flowering local variety
with a rose color flower, which were grown in
Floriculture Farm of Faculty of Agriculture,
Moshtohor, Benha University on October
2004. The uniformly plants were planted in
nursery, then their offsets around the mother

plants were harvested and planted in a half
shade place until rooted. The uniformly
seedling. with 4-6 leaves, 10-17 cm length and
average weight of 105-109 g were planted on
first week of April 2005 in soil of the field,
both physical and chemical properties of it
were as follows:

The chemical properties of the soil:

CO; HO; Ccr SO4 CIH

vaua

Mg™ | Na'

* Soil extraction 1.20 calculated as mille equivalents in 100 g of the soil.
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The plants subjected to study of the
three objectives as follows:
1-  Effect of nutrient fertilizers,
2- Effect of irrigation regime.
3- Effect of growth retardants.

Effect of nutrient fertilizers:
The selected seedlings were planted
in plots of 1x1 m’, each one contained 8
uniformly seedlings at a distance of 25x50 cm.
The treatments were as follows:
1. Control 0.0 g ammonium nitrate/plant.
2-  Ammonium nitrate at 12.509g /plant.
3-  Ammonium nitrate at 18.759 g /plant.
4- Ammonium nitrate at 25.000 g /plant.
5- Calcium super phosphate at 15.5! g
/plant,
6- Calcium super phosphate at 23.25 g /plant
7~ Calcium super phosphate at 31.00 g /plant
8- Potassium sulphate at 48.00 g /plant.
9- Potassium sulphate at 72.00 g /plant.
10- Potassium sulphate at 96.00 g /plant.
11- The formula of NPK at 12.5:15.5:48
g/plant,
12- The formula of NPK at 18.8:23.3:72
g/plant.
e Ammonium nitrate (33.3%).
e Calcium super phosphate (15.5%
P:0y)
o Potassium sulphate (48% K;0),

The amount of fertilizers was divided
in to three equal parts and dressed at 3 times
after one, two and three months trom trans-

planting, respectively.

Effect of regime irrigation:

This part of investigation aimed to
study the effect of period of irrigation on
gerbera flowers quality and average of offsets/
plant. Gerbera scedlings were placed in 3
different plots which were separated by a
walkmgarmoflSmmwnde The plot area
was Ix] m’ and contained 8 seedlings. The
treatments of regime irrigation were as
follows:

1- Imgateevery7daysmsummerorevety
lOdaysmwmtertoattamSO-%%FC (
4000 m*/feddan).

2- Irrigate every 10 days in summer or every
15 days in winter to attain 70-80% F.C.
(2080 m*/feddan).

3- Irrigate every 13 days in summer or every
20 days in winter to attain 50-59% F.C. (
1000 m*/feddan).

Effect of some growth retardants:

This part of investigation aimed to
obtain good appearance and quality of gerbera
flowers yield, as the treatments were as
follows:

1-  Control.

2- Cycocel at 500 ppm.

3- Cycocl at 1000 ppm.

4- Dikegulac sodium at 0.2%.
5- Dikegulac sodium at 0.4%.

Data recorded:
The final data were recorded during
the second week of October as follows:
1-  Number of offsets/plant.
2- Number of leaves/plant.
3- Leaf length (cm).
4- Number of flower head/plant.
5- Diameter of flower head at 9-10 cm up
the soil surface.
6~ Flower head length (cm).
7- Flower head fresh weight (g).
8- Flower heads dry weight (g).

Three replicates of each treatment of
nutrient fertilizers, regime irrigation and foliar
application of growth retardants treatments
were used. Using analysis of variances was
carried out, significant differences among the
means of various treatments were
using the L.S.D. at 5 and 1% levels according
Snedecor and Cochran (1982). The same work
was repeated in the second season at the same
date following the same method to prepared
the new offsets, and all mention treatments
were repeated for plants of the second season.

* F.C.: Field capacity.
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RESULTS AND DISCUSSION

Effect of NPK nutrient fertilization on
vegetative growth and offsets production:
Data presented in Table (1) show the
effect of commercial NPK nutrient fertilizers
on leaf number, leaf length and offsets
production/plant during the seasons of 2005
and 2006. It is quite noticed that increasing the
added amount of ammonium nitrate/plant
caused an increase in leaf number/plant in
both seasons. However, the longest leaves

were notice with adding 18.8 g/plant or adding
N:PK formula at 12.5 + 15.5 + 48.0 g/plant.

The above results of vegetative
growth are in parallel with those obtained by
Vass and Hargital (1986) who found that
gerbera cv. Marlcen demanded a continuous
nitrogen supply, during vegetative growth.
They added that, the soluble nitrogen content
of the soil gradually decreased even when
nutrient solutions were applied.

As for the offsets production it is
quite noticed that adding the NPK nutrient
fertilizers at the formula of 12.5:15.5:48.0
g/plant, respectively, significantly increased
offsets number per plant. The next value of

this respect resulted from the plants which
received complete nutrient fertilizer as NPK at
18.8:23.3:72.0 g/plant. The above results of
offsets production are in agreement with those
obtained by Naser (1997) who found that
adding NPK fertilizers at formul of 1:2:1 or
2:1:1 were the most effective treatments for
increasing offsets number of gerbera.

Effect of NPK nutrient fertilizers on
flowering parameters:

Data in Table (2) shows the effect of
commercial NPK nutrient fertilizers on
gerbera flowering parameter during seasons of
(2005) and (2006), it quite notice that, the
second level of ammonium nitrate 18.8 g/plant
significant increase flower number/plant,
flower fresh and dry weights in both seasons.
However, the third level 25.0 g/plant decrease
the flower number/plant, also both fresh and
dry weight of flower (Table 3), it could due to
increase the concentration of fertilizers around
the root of plants. The same pattern was found
with flower diameter, where the highest level
of ammonium nitrate 25.0 g/plant produced
the smallest flower diameter in two seasons.

Table (1): Effect of commercial (NPK) nutrient fertilizers on offsets production and
vegetative growth of Gerbera (Gerbera jamesonii L.) during 2005 and 2006

seasons.

No. of offsets/plant
T g
season
6.3

No. of leaves/plant

™ f"ﬁ

season
46.0

season
12.3

season
73.0

14.7
153
14.3

51.7
67.7
81.0

72.0
95.7
111.7

7.0
6.7

Calclum super phosphate
|
15 5o plant

7.0
73
1.0

13.3
14.0
12.3

65.7
64.3
68.0

80.7
97.0
108.7

86.0
74.7
90.0

151.0

1.1
5.7
53

10.3

12.7
143
13.0

17.3

46.3
47.0
46.7

673

12.5+15. 5+48 g/plant
N:P:K

18.8+23.3+72 g/plant

L.S.D. at 5% 1.7

10.0 15.7 69.7

32 7.1
44 9.7

107.0

14.9
20.3

L.S.D. at 1% 2.3
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Table (2); Effect of commercial (NPK) nutnent fertilizers on flowering parameters of

On the other hand, increasing the
amount of calcium super phosphate did not
affect the most parameters of gerbera flowers.
However, adding potassium sulphate at 96.0
g/plant increased length, diameter and thick-
ness of flower heads.

Alhrnddlngthum!xNu NPK
fortilizers nc 18,8:23.3:48.0 g/plant it mm
the maxunum flower number/plant
mmmmmwm both

wesons, The next values were noticed with
lantlwkchmdvdﬂuofmm NPK
fordllnrutlz 115.5:48.0 g/plant

Regard the omamental showing
value, the treatments of 18.8 g ammonium

nitrate/plant, 23.3 g caloium super phosphate/
plant, 96.0 g potassium sulphate and the

Gerbera (Gerbera jamesonii L.) du 2005 and 2006 seasons.
No. of ‘Diameter of Thickness of Length of
f ’ head flower head flower head flower head
Treatments ower hea: (cm) (cm) (cm)
1= 2™ " 2 1* ™ 1" 2>
season | season | season | season | season | season | season | season
Control©0 | ¢ | g3 | s0 | 53 | 0377 | 0387 | 280 | 413
plant)
Ammonium nitrate : ;
12.5 g/plant 1.7 11.7 8.3 8.7 0453 | 0401 | 29.3 42.7
18.8 g/plant 8.0 13.0 7.3 8.0 0.497 | 0.539 | 36.7 48.3
25.0 g/plant 6.3 11.0 7.7 6.0 0468 | 0512 | 383 51.3
Calcium super phosphate o
15.5 g/plant 6.7 10.3 5.0 5.7 0.369 | 0408 28.3 35.7
23.3 jplant 7.0 10.3 5.0 5.7 0.432 | 0.503 30.0 41.0
31.0 g/plant 7.3 10.7 53 6.0 0474 | 0.486 28.0 42.7
4 Poatassium sulpate
48.0 g/plant 6.7 8.7 6.7 73 0.325 | 0.396 31.7 46.7
72.0 g/plant 7.0 9.0 6.3 6.3 0.398 | 0417 26.3 40.0
96.6 p/plant 6.0 9.0 7.3 8.0 0.461 0.452 283 413
N:P:K :
12.5+15.5+48 93 13.3 8.3 8.0 0492 | 0.585 320 | 597
_g/plant
N:P:K
18,8423.3+72 10.3 13.3 9.0 7.7 0.53 0.597 313 45,7
g/plant
L.S.D. at 5% 19 1.5 19 2.0 0.05 0.08 6.0 6.7
L L.S.D. at 1% 2.6 2.1 2.6 27 0.07 0.10 8.1 9.1

treatment of mixture NPK fertilizer of both
levels produced an attractive omamental plant
with good appearance between length of
leavesandﬂowers(’l‘ableslde) On the



26 Ho.

Annals Of Agric. Sc., Moshtohor, Val. 46(1), 2008

Table (3): Effect of commercial (NPK) nutrient fertilizers on flower head fresh and dry
wei tsofGerbera Gerbera jamesonii L.) during 2005 and 2006 seasons.

Fresh welg_l!lt ;g) Dry weight
Treatments 1% season 2™ season 1* season 2™ season
Control (0.0 g/plant) 22.0 26.3 24 2.6
Ammonium nitrate
12.5 g/plant 25.7 24.0 28 3.0
18.8 g/plant 28.0 273 32 4.0
25.0 g/plant 26.0 23.0 3.0 37
Calcium super phosphate
15.5 g/plant 223 26.7 2.7 29
23.3 g/plant 23.0 23.7 33 3.9
31.0 g/plant 26.0 327 3.6 49
Poatassium sulpate
48.0 g/plant 227 26.3 22 2.3
72.0 g/plant 24.7 28.0 29 2.8
96.6 g/plant 25.0 270 22 29
N:P:K
12.5+15.5+48 g/plant 30.7 393 43 56
N:P:K
18.8+23.3+72 g/plant 29.0 327 48 45
L.S.D. at 5% 3.0 38 04 05
L.S.D. at 1% 41 52 0.6 - 0.7

Table (4): Effect of lmgntlon penod on oﬂ'sets production and vegetative growth of

Gerbera

Treatments

No. of leaves/plant

Leaf length (cm)

IT

2Il
season

1 ot za

season season season

Control

46.0 73.0 29.3 36.0

Regime irrigation A*

463 | 1133 31.0 36.7

Regime irrigation B**

40.0 101.0 29.0 33.7

Regime irrigation C***

310 53.0 25.0 32.7

L.S.D. at 5%

193 219 29

L.S.D. at 1%
Control: weekly irrigation in 10”

29.2 33.2 44

summer or winter.

* A: irrigation every 7 days in summer, then every 10 days in winter.
** B: irrigation every 10 days in summer, then every 15 days in winter.
*+* C: irrigation every 13 days in summer, then every 20 days in winter.

However the second irrigation regime
(every 10 days in summer then every 15 days
in winter) was useful to produce good pot
plant. On the other hand, the third irrigation
regime (every 13 days in summer than every
20 days in winter) was useful to produce the
highest new offsets number (19.3 offsets/
plant).

As for, the omamental show, it could
be noticed that the effect of interval irrigation
was more promouncae with gerbera two years
old since the flower heads of plants were taller
than leaves which added more attractive
appearance to plants, while all leaves plants of
the first season (one year old) were shorter
than their flower stalks.
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Table (5): Effect of lmgahon period on flowering parameters of Gerbera (Gerbera

flower head

flower head
(cm)

flower head

flower head

2™

Control: weekly irrigation in 10™ summer or winter.

* A: irrigation every 7 days in summer, then every 10 days in winter,
** B: irrigation every 10 days in summer, then every 15 days in winter.
*#¥¢ C. irrigation every 13 days in summer, then every 20 days in winter.

Table (6): Effect of irrigation period on flower head fresh and dry weights of Gerbera
Gerbera jJamesonii L.) during 2008 and 2006 seasons.

' Fresh weight m Dry weight
Tr:ntmenu ¥ season | 2% season | 1"semson | 2" season
Control 220 26,3 24 2.6
ime irrigation A* 26,7 30.0 2.7 31
Regime irrigation B** 19.3 273 23 29
Regime irrigation C*** 16.0 19.7 27 2.6
L.S.D. at §% 6.2 6.5 0.4 0.6
L.S.D. at 1% 9.4 9.8 0.6 0.9
Control: weekly irrigation at 10™ days in summer or winter.
* A, irrigation every 7 days in suimer, then every 10 days in winter,
** B: irrigation every 10 days in summer, then every 15 days in winter.
"% C. irrigation every 13 days in summer, thon every 20 days in winter,
Effoct of some growth retardants (cycocel
and ac wdlum)l Tt €1 o The ':?“M et ﬁ; :ﬂpm
ol 50y Rctarts (1948) who found tat e sprey of
dimum 2 and 0 wpray
s yom podium 44 0.2 and D4% - el willia reduced plant. height Al
on gerbora growth during seasons of 2008 and
2006, It wa cloar that, with 300 ppm mmmummm
cysoos] or 0.4% um . ing Pelargonium hortorum plants with P P- 33
ty reduced loaf length, flower longth and both at 15 ppm controlled stem . How=

diameter, flower ﬂﬂcknul flower lmath
offset number/plant in both seasons.

over, the stimulatory effect of somo growth
retardants agreed wit: those obtained by
Kirstonsen and Adriansen (1988) who found
that, one spray with 10 mg/L, PP-333 doubled
inflorescences number per pot of Francisoana
variegaia,
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Table (7): Effect of some growth retardants (cycocel and dikegulac sodium) on offsets
production and vegetative growth of Gerbera (Gerbera jamesonii L.) during

2005 and 2006 seasons,
] ] ~ No.of
" Treatments

offsets/plant

No. of leaves/plant

season

Leaf length (cm)

i Fal
season | season

: Control

12.3

46.0 73.0

i Cycocel at S00 ppm

123

35.0 873

Cycocel at 1000 ppm

15.7

40.7 100.7

Dikegulac at 0.2%

120

49.3

14.0

113.3

| Dikegulac at 0.2%
“ L.S.D. at 5%

18.9

“LSD.ati%

» On the other hand, some growth
retardants could be used to control the plant
height of potting plants and increase flower
number (Mao er al., 1991), or produce an
attractive = and  compact pot plant
{Lozoyasaidana, 1994). However, all treat-
ments of growth retardants produced good

28.7

appearance plants (Tables, 7 and 8). Where
always the leaves of all treatments were in
lower level than their flower. Thus, it could be
concluded that spraying gerbera with any
concentration of growth retardants produce
gerbera plants with good omamental appea-
fance .

Table (8): Effect of some growth retardants (cycocel and dikegulac) on flowering
arameters of Gerbera (Gerbera jamesonii L.) during 2005 and 2006 seasons.

No. of Diameter of Thickness of Length of

fi . head flower head flower head flower head
Treatments ower hea (cm) (cm) (cm)

™ il ™ | 2™ il ™ ™ 2

season season season season season season season season

Control 50 | 80 | 50 | 53 [ 0377 | 0387 | 280 | 413
Cycocel at
S el 50 | 77 | 77 | 63 [ 0393 | 030 | 377 | 377
Cycocel at
P 80 | 147 | 93 | 77 | 0518 | 0563 | 550 | 447
g'z'f,ﬁf“'“ at | 40 | 53 | 57 | 60 | 0275 | 0277 | 413 | 330
(’,’;'ﬁjf“'“ at {43 | 60 | 73 | 73 | 0324 | 0303 | 480 | 383
LSD.at5% | 19 | 27 | 09 | 14 | 0010 | 0060 | 139 | 92
LSD.ati% | 29 | 34 13 | 21 10020 | 0100 [ 210 | 139

Table (9): Effect of some growth retardants (cycocel and dikegulac sodium) on flower
heads fresh and dry weights of Gerbera (Gerbera jamesonii L.) during 2005

and 2006 seasons.

| Cycocel at 500 ppm

1 Cxcocel at 1000 ppm

ac at 0.2%

LSD at 5%

“LSD.at1%
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