Zagazig ] A gric. Res., Vol. 34 No .(3) 2007 : 423-444

EFFECT OF DRIP IRRIGATION, ORGANIC
FERTILIZATION AND PROGESTERONE
RATES ON GROWTH, FLOWERING
AND POSTHARVEST CHARACTERS
OF TUBEROSE PLANTS GROWN
UNDER SANDY SOIL
CONDITIONS

Awad , A. E.l, A K. Dawhl, Magda M. El -Sakka’ and
Fatma El Zhraa M. Seleem’

1 Hort. Dept. ,Fac., Agric., Zagazic Univ.
2 Hort. Res. Inst., Agric. Res. Center

Accepted 21/ 3/2007

ABSTRACT: This work was carried out during the two
consecutive summer seasons of 2003 and 2004 at the Experimental
Farm of El-Kassasin Horticultural Research Station, Ismailia
Governorate, to §tudy the effect of three drip irrigation rates (1820,
3640 and 5460 m”/fed.), three organic fertilization rates (0, 15 and 30

m*/fed.) and three progesterone rates (0.0, 0.5 and 1.0 ppm) on
growth flowering and postharvest characters of tuberose plants
grown in sandy soil.

Plant growth characters (plant height, namber of leaves/spike
and number of spikes/plant), flowering characters (spike length,
spike diameter and number of florets/spike) and postharvest
characters (longevity and volume of absorbed water) were
significantly increased with irrigation at the highest rate; i.e. 5460

m’/fed or with increasing application of FYM up to 30 m’/fed.

Spraying tuberose plants by progesterone at 1.0 ppm
twice/season at 45 and 60 days after sowing significantly increased
plant height, number of leaves/spike and number of spikes/plant,
some flowering characters as spike length, spike diameter and
number of florets/spike and some postharvest characters as longevity
and volume of absorbed water.

Key words: Tuberose, FYM, flowering, postharvest, plant growth,
drip irrigation and progesterone.
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INTRODUCTION

Water quantity is considered
as one of the main factors that
greatly affect plant growth, flower
quality and postharvest characters
of tuberose, particularly under
sandy soil conditions. This may be
due to that sandy soil is very poor
in its ability to preserve water
against leaching.

Organic fertilization is very
important method of providing the
plants with their nutritional
requirements without having an
undesirable  impact on the
environment. It is necessary to add
organic matter to improve physical
and chemical characters of the soil
particularly sandy soil.

Generally, increasing
irrigation water quantity increased
vegetative growth and flowering
quality (El - Roumi, 1981;
Halepyati et al, 1995and 2002)
showed that irrigation tuberose
plants by 100 % of E pan produced
higher growth characters and dry
matter of plant parts as compared
to other treatments. In this concern
Koriesh  (1989) found that
irmigation rose plant with 4
I/plant/day proceed the greatest
number of leaves/flower stem as
compared to irrigation with 2 or 6
V/plant/ day.
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Many investigators studied the
effect of organic manure rates on
growth and flowering characters.
Pawar and Patil (1990) on ginger,
Hammam (1996) on Pimpinella
anisum and Khandkar and Nigam
(1996) on Zingiber officinale and
Abd El - Raouf (2001) on
Ocimum basilicum found that
increasing application of FYM to

‘plants positively affected the stem

length and number of leaves and
branches / plant. In the same trend
Mallanagouda et al (1995) on
coriander, Yadav and Singh (1997)
on Tagetes erecia and Sidky et al.
(1998) on roselle stated that
increasing application of FYM
significantly improved flowering
and yield but the effect was more
prominent at lower rates of FYM.

Stanley and Bondy (1998)
reviewed that there is evidence that
some plants produce estrogenic
compounds (steroids). Janeczko ef
al. (2003) and Schaller (2003)
reviewed that sterols found in all

eukaryotic organisms are
membrane  components  which
regulate the {luidity and the .
permeability of phospholipids
bilayers,

Bhattacharya and  Gupta
(1981) found that the sterol

progesterone in minute amounts
(0.25 ug/plant) promoted shoot
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growth and inhibited root growth
of sunflower. On rose plants,
results of Koriesh (1981) indicated
that spraying plants with steroids
hormone estrogen produced more
flowers and longer flower stems.
The histological studies proved
that estrogen hormone enhanced
the transition from vegetative to
reproductive stage, then enhanced
the development of rose flowers.

These studies aimed to
improve the growth, flowering and
keeping quality of tuberose spikes
by using the water regime, organic
fertilization and  progesterone
treatments,

MATERIALS AND
METHODS

This work was carried out
during the two successive seasons
of 2003 and 2004 at the
Experimental Farm of El-Kassasin
Horticultural Research Station,
Ismailia Governorate, to study the
effect of drip irrigation, organic
fertilization and progesterone rates
on growth, flowering characters
and postharvest characters of
tuberose (Polianthes tuberose 1..)
cv. Double. The experimental soil
was sandy in texture with 8.1 pH,
0.44 % organic matter, 81 ppm N,
23 ppm P and 103 ppm K. The
FYM chemical analyses were
1592 and 1641 % C/ N ratio,

" unit
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21.95 and 23.07 % organic matter,
0.34 and 0.36 % N, 0.45 and 0.51
% P and 1.32 and 1.28 % K in the
first and second Seasons,
respectively.

This experiment included 27
treatments  which  were  the
combinations between three drip

‘irrigation rates; 1.e.1820, 3640 and

5460 m’/fed, three FYM rates (0,
15 and 30 m’ffed) and three
progesterone rates; i.e. 0.0, 0.5 and
1.0 ppm.

The experimental unit arca
was 10.8 m’ (3.6 x 3 m) and each
contained six dripper lines
with 3 m length for each and 60
cm width. Moreover, the distance
between emitters was 30 cm. Thus,
each experimental unit contained
60 emtters.

Uniform bulbs were handy-
sown in hills on April 22™ every
season on dripper line at spacing of
60 cm between dripper lines and
30 cm between the bulbs in each
dripper line. Prior the irrigation
treatments in all experimental units
received equal amounts of water
(50 m® /fed). The amounts of
calculated water were added to
different  treatmentis,  express
through drippers (2 V/hr) to give
such amounts of water presentcd
in Schedule 1.
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Schedule 1. The amount of water,
the time needed to give such

amounts and amounts of water
" supply at every irrigation
Treatments Irrigation ‘Water supplied
{m®/fed) fime {min)  every time (m’/fed)
I, 1820 30 23.333
1. 3640 60 46.666
I, 5460 99

70.000

The drip irrigation treatments
began when the bulb sprouted (1™
May) and were performed in the
morning thrice/week up to the end
of August. Meanwhile, it was
twice/week from the beginning of
September up to end of November.
Every treatment received 78
irrigation times. The amounts of
water were added using water
counter and pressure counter at 1
bar.

Organic fertilizers were mixed
with 200 Kg super phosphate/fed.
It was applied one week before
cultivation during soil preparation
in mid-row and covered with 10

cm sand. Progesterone  was
sprayed (at 10 oclock
morning).The first spray was

conducted after 45 days from
planting, whereas the second one
was preformed 15 days later.

These treatments were
arranged in a split-split plot design
with three replicates in both
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scasons, Irrigation rates treatments
were assigned at random in the
main plots, while sub-plots were
devoted to organic fertilization
rates treatments and progesterone
were allotted in the sub-sub piots.

Data Recorded
Plant Growth

Six guarded plants from cach
plot at age 75 days were labeled at
random to evaluate the following
characters: plant height (cm),
number of leaves/spike and
number of spikes/plant.

Flowering Characters

Six guarded plants from each
plot at flowering stages were
labeled at random to evaluate the
following characters: spike length,
spike diameter and number of
florets/spike.

Postharvest Characters

Spikes of tuberose were
harvested in the morning at tight
bud stage (when the bottom florets
began to swell) and then dipped in
coold water for prevailing field |
temperature (pre-cooling). Spike
bases were re-cut (5cm) before
dipping in opening solution (10 %
sucrosc + 200 mg/l 8-hydroxy
quinoline  potassium sulphate +
150 mg/l citric acid). After 24
hours, spikes were held in distilled
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water. The following data were
recorded:

1- The longevity of spikes was
determined when the wilted florets
reach 75 % from the number of the
total florets on the spikes.

2 -The volume of water absorbed
(m1*) was recorded every two days.

Statistical Analysis.

Data were subjected to
statistical analysis of variance
according to  Steel and Torrie
(1980) and the means were
compared by the least significant

difference (LSD).

RESULTS AND
DISCUSSION

Plant Growth Characters

Main effect of irrigation,
organic fertilization and
progesterone rates:

Data in Table 1 reveal the
effect of drip irrigation, organic
fertilization and pregesterone rates
on plant height, number of leaves/
spike and number of spikes/plant
of tuberose. It can conclude that
such characters were significantly
increased with increasing water
quantity from 1820 up to 5460 m’
water/fed.

Such reduction in plant growth
under low soil moisture level
condition may be due to that water
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stress caused losses in tissue water
which reduced turgor pressure in
the «cell, there by inhibited
enlargement and division of cells.
The decrease in enlargement and
division of cells decrease leaf area
and  hence  the effective
photosynthetic surface (Schuppler
et al., 1998).

Water stress  caused an
increase in ABA/ cytokine ratio,
which in turn decreased plant
growth (Marchner, 1995). He
added that, under sufficient water
conditions there were a decrease in
ABA and an increase in cytokinin,
GA and IAA reflecting good
growth and dry matter content.

These results are in harmony
with those reported by El — Roumi
(1981 ) and Halepyati et al
(1995 and 2002) on tuberose, they
noticed that plant height, leaf
number/plant and leaf area were
markedly increased as water levels
increased.

Data in Table 1 show that the
most  effective  treatment in
increasing plant height, number of
leaves/spike  and pumber of
spike/plant was the application of
30 m®* FYM/fed as compared to
other ones. This may reflect the
improvement of sandy  soil
characters (physiological,
biological and chemical properties)
as well as the increase of available
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Table 1. Main effect of drip irrigation, organic fertilization and
progesterone rates on plant height, number of leaves/
spike and number of spikes/ tuberose plant

2003 2004
Plant Noof Noof Plant Noof Noof
height leaves/ spikes/ height leaves/ spikes/
Treatments {cm) spike plant (cm) spike plant
Drip irrigation rates
1820 m’/fed 3647 11.76 1.00 34.83 11.58 100
3640 m’/ fed 4750 13.19 1.74 45.98 13.41 2.24
5460 m*>/fed 51.59 14.03 2.04 50.63 1409 252
LSD 405 0.82 061 0.31 1.34 0.39 0.47
Organic fertilization rates
0m® FYM/fed 41.19 1146 1.13 39.37 11.69 1.50
15m’ FYM/fed 4560 1354 1.74 44.58 13.77  2.04
30 m’ FYM/fed 48.77 13.98 1.9] 47.50 13.62 2.22
LSDgos 062 029 005 (.75 0.40 0.21
Progesterone rates

0.0 ppm 3923 11.80 1.48 37.85 11.88 1.82

0.5 ppm 46.14 13.66 1.59 44.86 [3.74 192

1.0 ppm 50.19 1356 1.70 48.74 1346 204

LSD g5 048 0.22 0.16 0.52 0.34 N.S

Table 2. Effect of interaction between irrigation and organic

fertilization rates on plant height, number of leaves/spike and

number of spikes/tuberose plant

Treatments

2003

2004

Plant No of No of

Plant

Noof Noof

Water I*;YM height leaves spikes/ height leaves/ spikes/
u@ntity (m” /fed) (cm) /spike plant (¢cm) spike plant
?m / fed)

1820 [\ 3053 950 1.00 2790  9.50 1.00
15 38.10 1253 1.00 3760 12,64 1.00

30 40.78 1325 1.00 3899 1261 1.00

3640 0 44.71 12.03 1.17 4257 1239 144
15 4641 13,69 1.38 4498 13.69 250

30 51.39 1386 222 5040 14.14 278

5460 0 4835 12.86 122 4763 1319 206

15 5228 1439 238 51.16 1453 2.6l

30 54.14 1483 250 53.09 1456 289

LSDggs 1.08 0.51 0.08 1.23 0.66 0.37
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water and nutrients by application
rates of farmyard manure (Tsai ef
al., 1993).

The obtained results are in
accordance with those reported by
Pawar and Patil (1990) on ginger,
Hammam (1996) on Pimpinella
anisum, Khandkar and Nigam
(1996) on Zingiber officinale and
Abd  El — Raouf (2001) on
Ocimum basilicum. All studied the
cffect of different FYM rates on
yield and quality. They found that
yield and quality were affected
positively with increasing FYM
rates.

Presented data in Table 1 show
that spraying plants by
progesterone at 1 ppm produced
the tallest plants and increased
number of spikes/plant. Moreover
sprayed plants with progesterone at
0.5 ppm recorded the highest
values of number of leaves/plant
as compared with those sprayed by
water {control).

These results are in harmony
with those reported by Koriesh
(1981) on roses and Bhattacharya
and Gupta (1981) on sunflower
and the review of Schaller (2003).

They concluded that spraying
plants  with  some  steroids
hormones increased vegetative

characters.
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Effect of interaction between
irrigation and organic
fertilization rates:

It is evident from data in Table
2 that all interaction treatments
between drip irrigation rates and
farmyard manure rates
significantly affected the plant
height, number of leaves/spike and
number of spikes/ plant. The most
effective interaction treatment was
the combination between 5460 m °
water/ fed. and 30 m® FYM/fed.
which produced the highest values
of plant height, number of
leaves/spike  and number of
spikes/plant .Whereas, application
of 1820 m * water without FYM
gave the lowest levels of such
characters .

Effect of interaction between
irrigation and progesterone
rates:

Data presented in Table 3
show the effect of interaction
between application of water at
1820 , 3640 and 5460 o’ water/fed
and sprayed  plants by
progesterone at 0, 0.5 and 1 ppm.
It is obvious that all interaction
treatments had non significant
effect on number of leaves/ plant
and number of spikes/plant, but
they had significant effect on plant

height.
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Table 3. Effect of interaction between drip irrigation rates and
progesterone(Prog. ppm) rates on plant height, number of
leaves/ spike and number of spikes/ tuberose plant

2003 2004
Treatments. Plant Noof Noof Plant Noof No of
Water Prog. height leaves/ spikes/ height leaves/ spikes/
? (em) spike plant (cm) spike plant

/ fed)

1820 0.0 2803 1044 1.00 26,07 1047 1.00

0.5 38.77 1250 1.00 2703 1236 1.00

1.0 42.61 1233  1.00 4140 1192 1.00

3640 0.0 42.69 11.89 156 4143 12.08 2.00

0.5 47.6% 13.75 1.72 46.66 14.14 228

1.0 52,13 1394 194 4985 14.00 244

5460 0.0 4696 13.06 1.89 46.04 13.08 244

0.5 51.98 1461 2.06 35087 1472 244

1.0 355.84 1442 217 5498 1447 267

LSDgos 0.83 N.S N.S 090 N.S N.S
Table 4 . Effect of interaction between organic fertilization rates and
progesterone (Prog. ppm) rates on plant height, number of

leaves/ spike and number of spikes / tuberose plant

2003 2004
Treatments. Plant Noof Noof Plant Noof Noof
FYM  Prog. height leaves/ spikes/ height leaves/ spikes/
Lms / fed) (em) spike plant (cm) spike  plant
0 0.0 3592 10.19 106 3408 10.36 1.33
0.5 4164 1164 111 40.19 11.92 1.50
1.0 46.02 125 1.22 43.82 1281 1.67
15 0.0 3895 1244 1.67 3792 1281 1.94
0.5 47.00 1431 1.72 4574 1456  2.00
1.0 50.84 13.86 1.83 50.09 13.94 2.17

30 0.0 4281 1275 172 4154 1247 217
0.5 49.79 1492 194 4864 1475 222
1.0 5372 1428 206 5232 1364 228

LSDggs 0.83 0.38 N.S 0.90 0.59 N.S
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The data indicate that
application of 5460 m’ water and
twice spray of progesterone at 1
ppm increased piant height as
compared to other treatments
under study.

Effect of interaction between
organic fertilization and
progesterone rates:

It is evident from the data in

Table 4 that the interaction
between farmyard manure rates
and progesicrone rates

significantly increased plant height
and number of leaves/plant in two
seasons under study, meanwhile, it
had insignificant effect on number
of spikes/plant.

The beneficial interaction
treatment for increasing plant
height of tuberose was application
of 30 m® FYM/fed and spraying
plants twice by 1 ppm
progesterone, whereas the highest
number of leaves/plant was
recorded when 30 m’ FYM/fed
was applied to the soil and plants
were sprayed with 0.5 ppm
progesterone.

Effect of interaction between
irrigation, organic fertilization
and progesterone rates:

Data of three interaction
treatments show that  the
interaction between drip irrigation,
organic fertilization and
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progesterone rates had no
significant effect on plant height,
number of leaves/spike and
number of spikes/plant, except
plant height in second season only.

Flowering Characters

Main effect of irrigation,
organic fertilization and
progesterone rates:

Table 5 shows the effect of
lrrigation, organic fertilization and
progesterone on some flowering
characters as spike length, spike
diameter, number of florets/spike
and longevity. Tt is obvious from
the data that spike length, spike
diameter, number of florets/spike
and longevity were increased with
increasing water quantity from
1820 to 5460 m’/fed.

These results are in good line
with those obtained from the data
of vegetative growth in Table 1 in
this study. Exposing plants to
water stress inhibited physiological
processes and reduce leaf area,
which caused a significant
reduction in vegetative growth,
spike length, spike diameter,
number of florets/spike  and
longevity. These results indicate
the importance of water supply
along plant life for increasing
growth and flowering characters.

The obtained results are in
harmony with those reported by
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Table 5.Effect of irrigation, organic fertilization and progesterone rates on
spike length ,spike diameter, number of florets/spike and longevity
of tuberose spikes

2003 2004
Spike Spike Noof Long- Spike Spike Noof Long-
Treatments length diam. florets/ evity length  diam. florets/ evity

(em) (cm) spike (days) (em) (cm) spike (days)

drip irrigation rates
1820 m*/ fed 7041 073 1604  13.93 70.12 0.71 1602 14.07
3640 m°/ fed 7943 092 1794 1600 79.06  1.0I 1809 17.07
5460 m®/ fed 83183 096 1909 1648 82.94 1.05 1919  18.00
LSDggs 057 003 021 .27 0.88 004 091 0.30

Organic fertilization rates
0 m? FYM/ fed 70.37  0.79 1457 1470 70.02 085 1441 1522
15 m® FYM/ fed 79.87 090 1812 1559 79.52 095 1825 16.67
30 m’ FYM/ fed 8343 092 2037 ls.11 82.68 056 2064 1726

LSDgus 053 NS 038 032 1.09 062 044 033
progesterone rates

0.0 ppm 6989 0.87 1569 1507 69.42 089 1598 1589

0.5 ppm 8149 087 1787 1552 8074 093 1792  16.44

1.0 ppm 8229 0.87 1951 1583 8205 094 1940 16.82

LSD 405 075 NS 020 031 0.74 002 039 025

Table 6 . Effect of interaction between irrigation and erganic fertilization
rates on spike length ,spike diameter, number of floret/spike
and longevity of tuberose spikes

Treatments 2003 2004
Water FYM Spike Spike Noof Long- Spike Spike Noof Long-
quantity length diam. florets/ evity length diam. florets/ evity
(m¥ fed) (m fed) (em) (cm) spike (days (em) (em) spike (days
1820 0 6634 071 1283 1333  66.17 0.69 12.56 13.33
15 7115 0.73 1650 13.8% 7051 0.69 1653 14.11
30 73.73 075 1878 1456 73.68 0.73 1897 1478
3640 0 70.03 0.80 1483 1500 7003 0.86 14.67 1556
15 81.88 094 1828 1622 8L79 1.08 1864 17.11
30 8640 1.01 2069 1678 85.63 1.08 20497 1856
5460 0 7473 086 1606 1578 73.83 098 1600 16.78
15 84.01 099 1958 1667 83.09 1.08 1958 18.78
30 9273 1.03 2164 1700 9190 1.08 2197 18.84

LSD s 0.91 N.§ N.5 N.S 1.89 0.03 N.S 058
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EL—- Roumi (1981) on tuberose,
Koriesh (1989) on rose plants and
Halepyati et al. (1995 and 2002)
on tuberose: They found that
increasing irrigation rates to plants
significantly increased spike length
and yield of spikes, and water
stress affected on quality of
flowering (reduction in number of
flowers and length).

Results in the same Table 5 show
that flowering characters were
significantly  increased — with
increasing organic manure up o 30
m® FYM/ fed. This was due that
organic manure enhanced
vegetative growth, which retlected
on spike length, spike diameter,
number of florets/spike  and
longevity in both seasons.

The obtained results are in
accordance with those reported by
Mallanagouda ef al (1995) on
coriander, Yadav and Singh (1997)
on Tagetes erecta and Sidky ef al.
(1998) on rosclle. They found that
increasing the rate of organic
fertilization significantly increased
flowering characters and yield.

It is obvious from the data that
spike length, spike diameter,
number of florets/spike and
longevity  were  significantly
increased by spraying plant by
progesterone.
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Spraying plants twice with the
highest concentration of
progesterone (1.0 ppm) gave the

highest values of flowering
characlers.
The presented results

coincided with those reported by
Janeczko et al  (2003) who
demonstrated that the application
of some steroids increased the
percentage of generative plants
versus  vegetative plants of
Arabidopsis  thalianawas. They
added that androsterone was more
effective in stimulating flowering
than the progesterone .

Effect of interaction between
irrigation and organic
fertilization rates:

Data presented in Table 6
show that all interaction treatments
had insignificant effect on
number of florets/spike in two
seasons and had insignificant
effect on spike diameter and
longevity in first season only, but
the interaction treatments had
significant increased on spike
length in two seasons.

Effect of interaction between
irrigation and progesterone
rates:

It is obvious from the data in
Table 7  that the interaction
treatments showed no significant
effect on spike diameter, number
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Table 7 . Effect of interaction between irrigation rates and progesterone
{Prog. ppm) rates on spike length, spike diameter,and number
of florets / spike and longevity of tuberose spikes

2003 2004
Spike Spike Neoof Longevity Spike Spike Noof Longevity
Treatments  joyoth diam. florets/ (days) Jength diam, florets/ (days)
Water  Prog. (om) (cm) spike (em) (cm) spike
quantity
{m’ffed)

1820 0.0 6333 073 1422 13.78 63.09 069 14.50 13.56
0.5 73.97 .73 16.11 13.89 7322 071 1578 14.22
Lo 73.93 073 17.78 14.11 7406 072 1778 14.44
3640 0.0 70.85 092 16.00 1544 70.62 698 1661 16.67
0.5 8256 0952 1803 16.11 81959 1.02 1819 17.11
1.0 8490 092 19.78 16.44 8486 103 1947 17.44
5460 0.0 7548 096 10.86 16.00 74.55 098 16.83 17.44
0.5 8794 056 1944 16.56 87.02 108 19.78 18.00
1.0 88.05 096 2097 16.89 §724 108 2094 18.56

LSDggs .30 NS NS N.5 129 0.03 NS N.S

Table 8. Effect of interaction between organic fertilization and
progesterone (Prog. ppm) rates on spike length, spike
diameter, number of floret/spike and longevity of tuberose

spikes
2003 2004
Treatments Spike Spike Noof Long- Spike Spike Noof Long-
FYM Prog lemgth diam. florets/ Evity length diam. florets/ FEvity
(m’/fed) (cm) (cm) spike (days) (em) (cm) spike  (days)
0 0.0 64.91 0.80 1242 1444 64.85 0.82 12.36 14.39

0.5 7141 079 1453 1467 7112 086 1469 1522
1.6 74.78 0.78 16.78 15.00 74.08 0.86 16.17 15.56
15 0.0 7032 090 1611 1522 69.62 092 16.81 16.00
0.5 8542 090 1839 1567 84.57 0.97 17.97 16.78
1.0 8389 050 1986 1589 8437 097 1997 1722
30 0.0 7443 091 1856 1556 7379 092 1878 16.78
0.5 87.64 092 2067 1622 8654 097 2108 17.33
1.0 8822 092 2189 16.56 87.71 099 2206 17.67
LSD ;05 130 NS 035 NS 1.29 NS NS N.S
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of florets/spike and longevity,
except spike diameter in second
season only. But all interaction
treatments showed  significant
increase in spike length.

Irrigation tuberose plants ai
rate of 5460 m’/fed and spraying
plants with progesterone at 1 ppm
resulted in the highest levels of
spike length and spike diameter.

Effect of inferaction between
organic fertilization and
progesterone rates:

Data in Table 8 show the
effect of interaction treatments
between organic fertilization rates
(0, 15 and 30 m’ FYM/fed.) and
progesterone rates (0, 0.5 and 1
ppm) on spike length, spike
diameter, number of florets/spike
and longevity,

The data
interaction treatments
organic fertilization
progesterone rates had
insignificant effect on spike
diameter, number of florets/pike
and longevity, except number of
florets /spike. Meanwhile this
interaction {reatments recorded
significant increase on spike length
in both study seasons .

show that all
between
rates and

Effect of interaction between
irrigation, organic fertilization
and progesterone rates
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Concerning the effect of
interaction between drip irrigation
rates, organic ferhlization rates
and progesterone rates on spike
length, spike diameter, number of
florets/spike and longevity, it is
obvious that all interaction
treatments had  insignificantly
effect on flowering characters
studied.

Postharvest Characters
Yolume of Absorbed Water

Main effect of irrigation,
organic fertilization and
progesterone rates:

As for the effect of irrigation,
organic fertilization and
progesterone rates on volume of
absorbed water by spikes of
tuberose in vase life at 3, 5, 7, 9,
11 and 13 days, the results in Table
9 show that volume of absorbed
water was  increased  with
increasing water quantity applied
to tuberose plants from 1820 to
5460 m’/fed.

It is clear from the data in
Table 9 that the superior treatment
in increasing volume of absorbed
water by spikes in vase life was
irrigation with 5460 m*/fed.

These results are in good line
with those obtained from plant
growth characters Table 1 and
flowering characters Table 5.
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Table 9. Effect of irrigation, organic (fertilization and
progesterone rates on volume of absorbed water (ml® /
three spikes) by spikes of tuberose

- Days in vase life
Treatments 3 3 7 9 11 13
1 st season

Drip irrigation rates
1860 m’ / fed 3222 8233 8233 98.26 164.63 197.70
3640 m’/ fed 45.96 129.11 129.11 146.00 24530 280.78
5460 m*/ fed 49.67 140.74 140.74  162.70 277.44 312.70
LSDy.05 339 1131 1131 1003 1147 10.99

Organic fertilization rates

0 m* FYMffed 37.84 78.78 101.78 121.74 200.19 233.22
15 m* FYM/fed 4370 96.89 118.74 136.85 231.07 268.19
30 m’ FYM/fed 46.67 108.74 131.67 14837 256.11 289.78
LSD 405 113 324 346 371 260 3.67

Progesterone rates
0.0 ppm 4026 86.18 107.83 128.07 212.67 246.07
0.5 ppm 43.19 9578 11833 13544 232.63 267.26
1.0 ppm 44.41 102.44 126.00 143.44 242.07 277.85
LSD g5 153 208 222 241 333 4.10

2 nd season

Drip irrigation rates
1820 m’/ fed 3548 89.18 111.07 12759 20041 222.59
3640 m®/ fed 48.82 11537 13722 153.52 261.78 295.18
5460 m’/ fed 5644 13504 16148 18226 282.89 321.74
LSDg5 207 336 354 431 627 8.64

Organic fertilization rates

0 m® FYM/fed 40.04 95.70 11896 139.67 206.00 231.07
15 m* FYM/fed 4822 116.67 138.19  155.74 257.30 290.37
30 m’ FYM/fed 5248 12722 15263 167.96 281.78 318.07
LSD o5 0.98 245  3.04 3.07 253 453

Progesterone rates
0.0 ppm 43.00 103.48 12433  142.59 22226 251.52
0.5 ppm 47.63 114.44 13848 155.15 252.26 284.63
1.0 ppm 50.11 121.67 14696 16563 270.56 303.37
LSD o5 123 278  3.00 284 444  4.43




' Zagazig J. Agric. Res., Vol. 34 No..(3) 2007

Exposing plants to water stress
inhibited physiological processes
and reduced leaf area, which
caused a significant reduction in
spike weight, number of opening
flowers in vase life and volume of
absorbed water by spikes in vase.

It could be concluded that
volume of absorbed water was
significantly  increased  with
increasing FYM quantity from 0 to
30 m'/fed.  Application  of
maximum level of FYM (30
m’/fed.) resulted in an increase in
volume of absorbed water by
spikes in vase life as compared to
other organic manure rates in this
study.

These resulis are in agreement
with those obtained from plant
growth parameters Table 1 and
flowering characters Table 5. This
was due to increasing organic
manure  enhanced  vegetative
growth, which reflected on spike
length, spike diameter, number of
florets/spike, so that reflected on
volume of absorbed water by
spikes in vase life.

Obtained results revealed that
there were a significant and
gradual increase in volume of
absorbed water by spikes in vase
life at different days with
increasing concentration of
progesterone, which sprayed on
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tuberose plants from 0.0 to 1.0
ppm.

Effect of interaction between
irrigation and organic
fertilization rate:

It is clear from the data in

Table 10 that the interaction
between irrigation and organic
fertilization rates significantly

increased volume of absorbed
water by spikes in vase life at
different days, and the highest
interaction treatment in increasing
volume absorbed water by spikes
was the combination between
irrigating plants with 5460 m’/fed
and applying 30 m* FYM/fed.

Effect of interaction between
irrigation and progesterone
rates:

It is clear from the data in
Table 11 show that the interaction
treatment appeared significant
increase in volume of absorbed
water by spikes in vase life at
different days, except volume of
absorbed water at 3, 7 and 9 days
in first season and 5 days in two
seasons.

The highest interaction
treatment in increasing volume of
absorbed water by spikes in vase
life was irrigating plants at 5460
m’/fed and spraying plants with
1.0 ppm progesterone.
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Table 10 . Effect of interaction between irrigation and organic
fertilization rates on volume of absorbed water ( mi® /
three spikes) by spikes of tuberose

Water FYM Days in vase life
qlgantity \
(m°/fed) (m/fed) 3 5 . 9 1 13
1 st season
1820 0 29.44 6044 7333 8944 141.67 171.89
15 3256 6944 80.00 9533 161.89 198.78
30 34.67 80.89 93.67 110.00 190.33 222.44
3640 0 39.00 77.56 10122 123.56 207.11 238.78
15 41.67 10533 134.67 149.56 252.00 287.11
30 43.33 117.89 151.44 164.89 276.78 316.44
5460 0 44,00 98.33 130.78 152.22 251.78 289.00
15 46.89 115.89 141.56 165.67 279.33 318.67
30 52.00 127.44 149.89 170.22 301.22 330.44
LSD g5 1.96 561 599 642 451 635
2 nd season
1820 0 3411 76.78 96.89 110.44 179.00 198.22
15 3589 91.11 110.78 125.78 203.44 217.33
30 36.44 99.67 125.56 146.56 218.68 252.22
3640 0 3733 9122 113.67 13422 213.44 233.44
15 51.56 121.22 142.78 161.89 268.89 313.11
30 57.56 133.67 155.22 164.44 303.00 339.00
5460 0 48.67 119.11 146.33 174.33 225.56 261.56
15 5722 137.67 161.00 179.56 299.56 340.67
30 63.44 148.33 177.11 192.89 323.56 363.00

LSD g.05 1.69 425 527 531 612 7.85
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Table 11. Effect of interaction between irrigation and progesterone
(Prog. ppm) rates on volume of absorbed water (ml /
three spikes) by spikes of tuberose

Days in vase life

Water Prog.
quantity 3 5 7 9 11 13
(m’/fed)

1 st season

1820 0.0 30.89 63.78 75.89 90.67 156.00 186.89
0.5 32.44 71.22 82.67 99.33 166.00 198.33

1.0 33.33 75.78 88.44 104.78 171.89 207.89

3640 0.0 42.67 90.22 118.22 138.00 221.11 256.89
0.5 46.56 102.00130.67 145.22 252.33 286.56

1.0 48.67 108.56138.44 154.78 262.44 298.89

5460 0.0 4722 104.56129.44 155.56 260.89 294.44
0.5 50.56 114.11141.67161.78 279.56 316.89

: 1.0 51.22 123.00151,11 170.78 291.89 326.78

LSD g5 N.S NS NS NS 578 7.10
2 nd season

1820 0.0 34,00 79.00 97.11 114.33 184.44 206.44
0.5 36.00 88.78 110.89126.22 199.89 220.78

1.0 36.44 99.78 125.22142.22 216.89 240.56

3640 0.0 44.00 106.89128.44 144.00 233.11 263.33
0.5 49.89 117.22139.00 155.67 268.44 303.44

1.0 52.56 122.00144.22 160.89 283.78 318.78

5460 0.0 51.00 124.56147.44169.44 249.22 284.78
0.5p 57.00 137.33165.56 183.56 288.44 329.67

1.0 61.33 143.22171.44193.78 311.00 350.78

LSD ;45 213 NS 519 491 768 7.66
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 Table 12 . Effect of interaction between organic fertilization and
progesterone rates on volume of absorbed water (mP /
three spikes) by spikes of tuberose

FYM Prog. Days in vase life
(m’*/fed) 3 5 7 9 11 13
1 st season
0 0.0 35.78 73.89 96.56 116.89 190.67 221.67

0.5 3778 78.00 '101.33 121.56 201.89 235.33
1.0 38.89 8444 107.44 126.78 208.00 242.67
15 0.0 41.56  88.11 110.00 129.78 212.00 246.67
0.5 4400 89.00 120.11 137.22 236.78 274.22
1.0 4556 104.56 126.11 143.56 244.44 283.67
30 0.0 4344 96.56 117.00 137.56 235.33 269.89
0.5 47.78 111.33 133.56 147.56 25922 292.22
1.0 48.78 118.33 144.44 160.00 273.78 307.22

LSD g5 N.S 360 384 4.18 5.78 7.10
2 nd season
0 0.0 38.67 9044 111.22 133.00 18956 216.11

0.5 40.56  95.89 119.33 138.44 206.89 231.33

1.0 40.89 100.78 126.33 147.56 221.56 245.78

15 0.0 43.00 106.11 123.67 142.11 230.89 255.44
0.5 49.33  118.22 139.22 156.67 261.67 296.67

1.0 52.33 125,67 151.67 168.44 279.33 319.00

30 0.0 47.33 113.89 138.11 152.67 246.33 283.00
0.5 53.00 12922 156.89 170.33 288.22 325.89

1.0 57.11  138.56 162.89 180.89 310.78 345.33

LSD .45 2.13 482 519 491 768 7.66
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Effect of interaction between
organic fertilization and
progesterone rates:

Results in Table 12 show that
the interaction treatments had
significant increase on volume of
absorbed water by spikes in vase
life at 3, 5, 7, 9, 11 and 13 days,
except volume of absorbed water
by spikes at 3 days in first season
only which show insignificant
effect.

The most effective interaction
treatments which gave the highest
value of volume of absorbed water
by spikes was fertilization plants

with 30 m’ FYM/fed with
spraying plants at 1.0 ppm
progesterone.

Effect of interaction between
irrigation, organic fertilization
and progesterone rates:

The  interaction  between
irrigation, organic fertilization and
progesterone rates had
insignificant effect on volume of
absorbed water by tuberose spikes
in vase life at different days,
except volume of absorbed water
at 11 and 13 days in first season
only and volume of absorbed water
at 9 days in both seasons which
showed significant increase in
volume of absorbed water by
spikes in vase life.
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