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ABSTRACT

The present work was conducted during two successive seasons of
1999/2000 and 2000/2001 to study the effect of ethrel, cycocel and polyamine on
gmwth, yield and chemical censtituents on onion (Allium cepa L.).

The results suggested that, spraying onion plants twice with all growlh
regulators increased plant height, number of leaves and leaves weight. While,
application of growth regulators with one or two sprays increased length, diameter as
well as weighl, of omion bulb, Moreover, spraying onion plants twice with growth
regulators had a favourable effect on yield, especially with cycocel and polyamine.

Foliar spray of all growlh regulators with one dose induced the highest
increase in the soluble sugars. On the other hand, sprayed with two doses increased
other chemical constituents. In most cases spraying ethryl and polymine al high level
and cycocel at medium level may result in a promising chemical constiluents.

INTRODUCTION

For the importance of onion, ftrials were male to improve the
efficiency of onion plant to grow and bulb formation. One of these trials is
soaking the bulbs (before planting) or spraying plans (at different stages of
growth) with growth regulators.

Ethephone (ethrel) application at higher rates suppressed vegetative
growth and reduced both bulb diameter and yield. While caused bulb inftiation in
onion as observed by many investigators {Levy and Kedar, 1972; Lipe, 1975, and
1976 Tendaj, 1993, Lopez et a!.., 2000, Starman, and Williams, 2000).

Cycocel (chlormequat) application resulted in deep green leaves and
stout flower staltks. Spray applications of CCC at 1000 ppm and above
promoted flowering and 3000 ppm caused virtually all the plants to flower
(Sinnadurai et al, 1971). In this line, Foda et al. (1979) menticned that,
spraying the cloves with chlormequat once or twice resulted in the highest
yield of garlic compared with control, plants.

Polyamine compounds (i.e. putrescine, spemidine, spermine and
other polyamines) are found in all organisms, in a wide variety of capacities.
They are essential for cell viability, and are correlated with,or required for, a
variety of physiological events (Evans and Malmberg, 1989). Since
polyamines involvement in various growth and development phases: cell
division, embryogenesis, rooting, flowering and pollen tube growth. We cover
various postulated links between polyamines and plant growth regulators
(Heimer ef al., 1979, Galston, 1983 and Davies, 1987). Exogenous
application of polyamines retarded senescence in many species by exhibiting
ethylene synthesis as observed in oat, apple, fruit, been and tobacco leaf
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{Apelbaum ef al, 1981, Fuhrer ef af, 1982, Shih ef a, 1982 and Shiczaki et
al., 2001).

This work is an atternpt to evaluate the importance of some growth
requlators such as ethryl, cycocel and polyamine, sprayed at certain
concentrations on vegetative growth, yield and bulb formation of onion {Allium
cepal.).

MATERIALS AND METHODS

The present work was conducted in two successive seasons
199972000 and 2000/2001 at El-Salhia, Esmaillia govemorate. Seeds of
onion {Alium cepa L.) cv. Behairy were cultivated in bed during the first week
of November in both seasons. Afler 70 days from sowing the seedlings were
transplanted to the experiment field at 10 cm spacing. The plants were placed
in plots (3.5 x 3.0 m area) with five rows 60 cm apart. Agriculture practices
were followed for growing onion plants as it is recommended by the Egyptian
Ministry of Agriculture.

The growth substances used in these experiments were Ethryl, (2-
chloroethyl phosphonic acid) cycocel (CCC) (2-chloroethyl trimethyl
ammonium chloride) and polyamine (NH; (CHz)s NH{CH;)4NHz). Three
concentrations were individually used from each growth regulators (100, 200
and 300 ppm for ethryl; 250, 500 and 1000 ppm for cycocel and 50, 100 and
150 ppm for polyamine) in addition to untreated plants (control).

The experiment was divided into two parts, each of them included 11
treatments with four replicates. The plants in both parts sprayed after 50 days
from transplanting by individually growth regulator. Whereas control were
sprayed by tap water. The second part of the experiment, sprayed after 70
days from transplanting with the same abovementioned concentrations of
growth regulators. After 90 days from transplanting, growth characters were
recorded expressed as plant height, number of leaves/plant, fresh weights of
leaves/plant, bulb tength, bulb diameter and bulb weight,

At harvest time (120 days after transplanting), ten bulbs were chosen
at random from every plot and the following data were recorded; bulb length,
bult diameter, bulb weight and total yield of onion. Moreover, samples of
fresh bulb were chosen to determine soluble sugars (Dubois ef al.., 1956),
total soluble amino acids (Rosein, 1957), total soluble phenols (A.O.A.C.,
1970) and total soluble indoles (Larson et al,, 1962).

The layout of he experiment was a complete randomized block
design. Data obtained from the experiment were subjected to statistical
analysis according to Snedecor and Cochran (1967). Least significant
differences (L.5.D.) were calculated at 0.05 level for different treatments.

RESULTS AND DISCUSSION

1- Vegetative growth characters:
Results in Table (1) showed that effect of growth regulators ethrel,
cycocel and polyamine at different concentrations on vegetative growth
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characters of onion plant. The data presented in Table (1) indicate that
spraying plants twice with different concentraticns of all growth regulators
increased plant height in most cases. The highest mean value of plant height
was obtained as a result of polyamine at 150 ppm in the twice prays.

Concerning the effect of growth regulators on number of leaves/plant,
data in the same Table indicate that one spray of ethrel, CCC and polyamine
resulted in insignificant effect of this characters. Whereas, the same growth
regulators at two spray resulied in significant effect for leaves number. The
maximum value of this character was observed as a result of polyamine at
150 ppm spraying growth reguiators induced a highly significant increase in
leaves weight/gm at one or two Sprays compared with control. The same
results were obtained on the bulb length in one spray. While in the two sprays
indicated no significant effects for concentrations of growth regulators on bulb
length.

Bulb diameter of onicn plants increasad with ethrel and pelyamine at
low and medium concentration for one spray. Whereas, the two sprays with
cycocyl and polyamine at all concentrations resulted in the highest increase
in blub diameter.

The maximum significant values for bulb weight were obtained as a
result of ethrel and cyocel at medium concentration and polyamine at all
concentrations, for one spray. On the other hand, cycocel at 250 ppm, 500
ppm and polyamine at 100 ppm resulted in the highest significant increase for
bulb weight at the two sprays.

It may be concluded from the abovementioned results that, spraying
onion plants twice with all treatments increased plant height, number of
leaves/plant and leaves weight. While, application of growth regulators with
one or two spray led to increase of bulb length and diameter as wel! as hulb
weight. Therefore, we recommended the use of ethrel and cycoce!l at medium
concentration and polyamine at medium or high concentration increase onion
growth. Many investigators came to the same conclusion, Barakat and El-
Araby (1991) and Tendaj (1993) found that, the highest yield of bunching
onions was obtained when the seedlings were treated with ethry! at medium
rate compared with lowes rate. Also sinnadurai et al., (1971) and Singh e &/,
{1995), mentioned that spraying onion plant by cycocel at 500 ppm caused
increases in the leaves number, leaves weight, bulb diameter and bulb
weight. Furthermore, polyamine had the superior effect in various growth of
onion plants {Heimer et al, 1979, Davies, 1987 and Phillip and Russell, 1989).

Yield and quality:

Data reported in Tabie (2) show that growth regulators (ethrei,
cycocel and potyamine) had a significant effect on yield and quality of onion
{(Allium cepa L.).

Application of ethrel (200 ppm) and cycocel (500 or 1000 ppm}, with
one spray, induced a highly significant increase in bulb length, compared with
control. While, spraying plants twice with cycocel {250 or 1000 ppm) and
polyamine (150 ppm) significantly increased bulb length compared with
control.

Regarding to response of bulb diameter to growth regulators
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application in Table 2 indicate that ethrel at low concenration, as well as,
cycocel and polyamine at high concentration resulted in the highest
significant increase for bulb diameter, at one spray.On the other hand,
spraying onion plants twice with ethrel and cycocel at low or high
concentration and polyamine at medium or high concentration significantly
increased buib diameter compared with control.

It was evident from the data in same Table that bulb weight of onion
plant significantly decreased with application of all growth regulators, in the
one spray. On the other hand, spraying twice with all concentrations of
growth regulators, except ethrel 100 ppm, significantly increased bulb weight
compared with control.

It is evident from the data illustrated in Table (2) and Figure {1} that
all used concentrations of ethrel, cycocel and polyamine, at one spray, led to
significant decreases in total yield of onion. On the other hand, growth
regulators at all concentrations, at two sprays, resulted in the highest
significant increase for yield of onion. The most promising effect was noticed
with polyamine 100 ppm treatment,

From the above data, it can be concluded that spraying onion piant
twice with growth regulators had a favourable effect on yield, especially with
cycocel and polyamine. These results could be in agreement with those
obtained by Cantfiffe (1981); Natlob and El-Habar {1983) and Tendaj (1980)
on onion plant, also Mohamed et &/ (1950} and Habba et al. (2001)on
wheal, found that spraying plants twice with ethry! at favourable concentration
had a positive effect in most cases on vield and quality. 1n this connection
Foda et al. (1979) on gariic and Sinnadurai et al. {1971} and Abu-Grab and
Ebrahim (2000) on onion. Mentioned that application of cycocel at medium
concentration had significantly effect on growth and yield of gariic and onion
plants. In addition, the positive comrelation between spray twice with
polyamine and yield. These results are in agreement with those obtained by
Smith and Davies {1985). They mentioned that polyamines are important in
cell division and a vanety of physiological events.

Chemical constituents:

Data reported in Table 3 show that growth regulators {ethral, cycocel
and polyamine) had a significant effect on total soluble sugar, free amino
acid, total phenotls and total indols. For tofal soluble sugar, all concentrations
of growth regulators, except ethrel 200 ppm, had a significant increase with
one spray, compared with conlrol. In this respect polyamine at 50 ppm was
more effective than other treatments. On the other hand, spraying anion piant
twice with all growth regulators, except ethrel 100 ppm, showed insignificant
difference in total scluble sugar. It can be noticed that onion plants treated
with growth regulators in one spray, gave the highes value of soluble sugars
than plants treated with two spray.

One spray of ethryl and polyamine at high concentration and cycoce!
at all concentrations, enhanced free amino acid. The highest significant
values in this respect were observed with 500 ppm of CCC and 150 ppm
polyamine treatments. While, two sprays with ethryl at high concentration as
well as CCC and polyamine at medium concentration, increased free amino
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acid, compared with other treatments and control.

Concemning the effect of growth regulators on total phenols at one or
two sprays. Generally, spraying with two doses resulted in highest increases
than one spray. It is clear from Table 3 that all concentralions of growth
regulators, at one and two sprays, significantly increased total phenols.

Application of cycocel and polyamine, in one dose, at low or Nigh
level significantly increased total indols compared with other treatments and
control. Whereas, sprayed with fwo doses of 200 ppm ethryl, all level of
cycocel and low level of polyamine caused significant increase in total indols.
Thus, it can be concluded from the obvious results that sprayed onion plants
with one dose of all growth regulators gave the highest value of soluble
sugars than two doses. On the other hand, sprayed with two doses increased
other chemical constituents. These results are in agreement with those
obtained by El-Kabbany (1988), Ostrzycka, Gorecki (1991) and Ebrahim,
Abu-Grab, {1997} on onion and preety ef al. (1999) on spearmint, found that
treated plants compared with those control, revealed significant differences in
chemical constituents.

Table (1): Effect of ethrel, eycocel and polyamine on some growth
characteristics of onion plants after 90 days from
transplanting (Average of two seasons).

Plant height |No. of leaves/| Leaves weight LS:("':h g | Bulb weigh:
Treatments {cm) plant [(+)] {om) cm) (%]
7 T 7 T T T T T T
IContred 63.00 | 63.00 |7.30( 7.30 3670 | 38.50 |4.15(4.20|1.40(1.40| 2570 | 25.30

[Ethral 100 ppm 88.70 { 88,00 |[7.00( 730 | 29.10 | 39.70 |5.15|4.50]1.53|1.13| 22.30 | 19.60
Ethrel 200 pprn 70.00 | 71.70 |7.30| 7.70 | 568.10 | 43.40 |5.00|4.38|2.03(1.13] 39.50 | 22.70
Ethrel 300 ppm 64.30 | 67.30 |7.70| 7.70 | 41.00 { 46.40 |5.35/465|1.32(1.23] 28.80 | 24.70
ICCC 250 ppra €470 | 8520 |7.30) 870 | 41.00 | 42.80 )4.50)485]1.10)2.20) 23.80 | 40.90
iCCC 500 ppm 89.70 | 70.00 |7.30] 7.00 | 48.20 | 35.10 [4.85|4.85)1.40]|4.50| 32.30 | 37.30
ICCC 1000 ppm 65.30 | 74.70 [8.00( 8.00 | 46.50 | 50.40 |4.65|4.85|1.23|2.03| 26.30 | 30.70
Polyamine 50 pprm | 64.30 | 72.00 |8.00| 8.00 | 42.40 | 53.80 |4.65|4.50|1.63(1.47| 30.70 | 31.40
Polyamirie 100 ppm| 68.00 | 67.70 |8.00| 6.00 | 49.20 | 48.30 |4.85|4.85|2.10(2.47| 30.80 | 46.80
Pobytine 150 ppa | 88.70 | 75.00 (7.06) 900 | 5120 | 53.70 [4.85)4.85)1.37)1.47 | 31.20 | 30.20
L.5S.D 5% 28 | 56 |NS[ 11 | 39 41 |0.50| N.5[0.56[045] 40 81 |
| One spray

Il Two sprays

Table {2): Effect of ethrel, cycocel and polyamine on yleld and yield
quality of onion plants after 120 days from transplanting

{Average of two seasons).
Bulb length | Bulb diameter . T Tolal yield
i Treatments (cm) em) | Bulbweihlig) Ka fed.
i ] [ I ] 1 i 1l
Control 660 | 660 | 4.47 | 427 | 10152 | 102.89 12000 | 12208
Ethrel 100 ppm 835 | 6.69 |48s| 481 | 7240 101.20 8920 | 12764
Ethrel 200 ppm 7.00 | 650 (450 | 434 | ed10 117 .80 10264 | 13978
Etnrel 300 ppm 589 | 6.50 | 440 | 4.47 | 76.40 119,70 9898 | 14188
CCC 250 ppm a75| 7.00 | 444 | 475 | 6670 121 B0 7960 | 14712
CCC 500 ppm 711 | 870 482 | 431 | 79.70 126.80 9459 | 14688
CCC 1000 ppm 7.00 | 885 477 [ 4851 | 78.00 129.20 9256 | 15776
Polyamina 50 ppm 872 | 639 458 | 427 | 8580 117.20 10272 | 13800
Polyamine 100 ppm BE3 | 679 | 452 | 478 | 8340 144 40 10128 | 18992
Polyming 150 ppm 640 | 700 | 479 [ 480 | 9040 134.30 9888 | 15520
L.S.0. 5% 027 | 0.24 | G5 | 0.10 | 1060 8.30 102 862
} One spray
it Two spray
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Tabie (3): Effect of othrel, cycocel and polyamine on chemical
constituents (mg/100 g.fw.} of onion bulb (Average of two
seasons}.

Total soluble Frez;rgmo Total phenols | Total indols

[ I

1187 (63.36| 83.70

1382 162.45( 65.13

1218 162.34) 7212

1190 (67.24| 8542

1044 [65.03] 70.48

1235 (82.85( 84.62

1175164.70] 74.93

1176 (60.51| 83.66

51.48| 69.47
72.29| 59.44
8.27 ) 830
| One spray
Il Two sprays
[}
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1
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Fig. {1): Total yield of onion as affected by some growth regulators (combined
analysis of two seasons)

C 0= Control,

E = E, (Ethrel 100 ppm), E2 (Ethrel 200 ppm), E3 (Ethrel 300 ppm)

€ = G, (CCC 250 ppm), C, {CCC 500 ppm), , Cy (CCC 100 ppm)

P = ™ (polyamine 50 ppm), P2 (polyamine 100 ppm), P; {polyamine 150 ppm}.
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