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ABSTRACT

Field experiments were carried out during successive early summer seasons
1997/1998 and 1998/1999 s eason at Kaha R esearch Station, V egetable Research
Unit to study the effect of growth regulator on cantaloupe to produced good seed yield
and fruit quality. F oliar a pplication of GA, LAA or NAA at 50, 100, 150ppm had no
affect on the plant growth parameters such as number of branches per piant, plant
fresh and dry weight, number of days from flowering, fruit yield and fruit quality. These
growth regulators had a favorable effect on pollen grain viability, which led to increase
the number of seeds per fruit and induced significant effect on the seed germination.

INTRODUCTION

Gibberellin (GAs), Indol Acetic Acid (IAA) and Naphthalene Acetic Acid
{NAA) were known as the plant growth regulators which used to promotion,
inhibition or modifying the physiological processes of plant.

Faoliar application of the growth regulators had no effect in some
vegetative characters on many cucurbitace plants as reported by Brantiey &
Warren (1960). Who found that spraying of NAA did not induce any increase
in the plant fresh weigh of muskmelon. Also, Singh & Randhawa (1969)
reported that foliar application of GA on bottle gourd at 75pmm had no effect
on the production of lateral shoots. Mohamedien (1972) detected that sprying
of GA or |AA had no significant effect in plant fresh weight of squash.

Khademi & Khoshkhui (1977) found that {AA had no effect on the
number of lateral branches in pepper. Morsy (1992) reported that the
spraying with GA, IAA or NAA at 50, 100 and 150ppm did notinduce any
increase in the plant fresh and dry weight of cantaioupe. On the other hand,
he found that using G A; and I1AA at 100 and 150ppm increased the number
of branches of plant. Foliar application of IAA at 100 and 150ppm and NAA at
100 ppm increased the pollen viability on cantaloupe.

Regarding the effect of foliar application with growth regulated on the
flowering date, it was noticed by EL-Kholy & Hafez (1982) that application of
iAA at 100ppm suppressed the formation of male flowers in snake cucumber,
Das et al (1995) reported that foliar application of cucumber with NAA at 30
or 100ppm reduced the number of days for the first female flower to appear.
Gedam et af (1998) found that foliar application of bitter gourd with GA, at
35ppm and NAA at 50ppm produced the earliest female and male flower
respectively. On the otiver hand, Nagaich el al (1999) found that sprayed of
NAA at 100 or 200ppm on pumpkin had no effect on earliness of maieor
female flower.
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Fruit yield of melon was lowest when foliar sprays of GA; at 25ppm
(Arora ef al 1994). While, Kshirsagar et al (1995) found that yield of
marketable cucumber was increased when foliar application by NAA at
100ppm. Also, Baruah and Das (1997) reported that sprayed with NAA at
25ppm produced the best yield on bottle gourd.

On the -other hand, Morsy (1992) found that there were no significant
difference in the number of fruits per plant of cantalocupe when sparyed by
GA, NAA or IAA at different concentration 50,100 and 130ppm. Also lozi et al
(2000) found that application of squash with NAA at 50ppm or GA; at
100pmm did not affect the number of fruit per plant.

Fruit length, diameter and flesh thickness of cantaloupe were not
affected by the GA or 1AA at 50, 100 and 150ppm and by NAA at 150ppm as
reported by Morsy ( 1992). K shirsagar et af {1995) found that application of
GA at 5, 15 or 25ppm and NAA at 100, 250 or 200ppm had no significant
effect on fruit length diameter and weight of cucumber. Puzari (1999) found
that GA did not affect on the fruit size of spine gourd fruits. lozi et af (2000)
reported that application of NAA at 50ppm or GA; at 100ppm did not affect on
the squash fruit size or weight. While, Das and Rabha (1999) reported that
the foliar application of NAA at 30 or 100ppm on cucumber plants were
produced the largest fruits.

The used of growth regulators, i.e. GA, NAA, |IAA at 50, 100 or
150pmm did not induced any affect on the fruit total sugar content, TSS,
Carotenoids and fiber reflected of cantaloupe as reported by Morsy (1992).
Also, Puzari {1999) found that GA did not affect on the total sugar, TSS and
ascorbic acid of spine gourd fruits.

Foliar application of GA, NAA or IAA at 50 or 150ppm was increase the
seed yield of cantaloupe which estimated as number of seed per fruit (Morsy,
1992). The same author added that that applied GA, 1AA or NAA at 50, 100
and 150ppm did not show any effect on the s eed g ermination p ercentage.
Also, Gedam et al (1996) found that sprayed of bitter gourd plants with NAA
at 50ppm had the best effect on seed quality.

Gedam et af (1998) found that application of NAA at 50ppm increased
the seed yield of bitter gourd. While, Puzari (1999) found that GA did not
affect on the number of seed of spine gourd.

Therefore, the objective of this study was to compare the effect of GA,
NAA or lAA when it is spraying on vegetative growth, vyield fruit
characteristics, fruit chemical composition and seed yield of cantaloupe under
protected cultivation.

MATERIALS AND METHODS

This experiment was conducted under the unheated plastic
greenhouse at Kaha Research Station. £gypt during early summer 1997 and
1998 seasons.

Seeds of cantaloupe (Cucumis melo var. indorus, Noud), Honey Dew
variety were sown ‘on December 312 1997 and 30" 1998 in pots of size
15cm. Filled with peat moss and sand at the ratio 3 : 1 by volume. The
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germinating media was supplied with the necessary nutrients, fungicides and

the pH was adjusted up to 6.8 by calcium carbonate according to Smith

(1971}). Seedlings were transplanted after 15 days from sowing under

greenhouse spaces between rows were 100cm and 50cm between plants. All

agricultural practices took place as reported in the recommendations of

Ministry of Agriculture.

The experiment included 10 treatments in a complete randomized
block design with three replications. Three growth regulators, i.e. Gebberellic
Acid {GA;), Indole Acetic Acid (IAA) and Naphthalene Acetic Acid (NAA) were
applied at the concentration of 50, 100 and 150ppm three times at the
seconds, fourth and sixth leaf stages. Wetting agent was applied with the
aforementioned chemicals and control plants were sprayed with distilled
water only.

Data were recorded on the following characters:

1- Vegetative growth characters which included number of branches per
plant, fresh and dry matter percentage. All this characters were measured
after 90 days from transplanting.

2- Earliness of flowering which were taken as the average number of days
from sowing to the opening of the first staminate and hermaphrodite
flowers.

3- Pollen grain viability was estimated by collecting the pollen grains
according to Mear and Bennekon (1969).

4- Fruit yield per plant determined as weight (g.) and number of fruits.

5- Fruit characteristic i.e., fruit length and diameter (cm) and flesh thickness
(cm).

8- Fruit chemical properties, i.e. Total sugar content (g./1009. dry weight),
Total soluble solid percentage (TSS), Carotencid content (mg/100g. fresh
weight) Ascorbic acid mg/100gm and Crude fiber of fruits (mg/g. dry
weight). All this chemicai properties were determined according to A. o. A.
C. (1965).

7- Seed vield per pfant determined as number of seed per fruit, weigh of
1000seed (g.) and weight of seed per plant (g.}.

8- Seed character i.e. seed germination percentage which was calculated
according o Bartlett (1937) by the following equation:

Number of germinated seeds

x 100
Total number of seeds

All obtained data were statistically analyzed using the analysis of
variance method for both seasons according to Snedecor (1956). The T. test
was used (o compare the treatments.

RESULTS AND DISCUSSION

1- Vegetative growth characters:
Data of vegetative growth presented in T able (1} indicated that foliar
application of any of the three growth reguiated (GA, IAA or NAA) at the
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different consentration (50, 100, 150ppm) had no significant effect on the
number of branches per plant which led to insignificantly affected on plant
fresh and dry weight. T hese data agreed with those findings by Brantley &
Warren (1960} on muskmelon, Singh & Rondhawa ( 1269) on b ottle g ourd,
Mohamedien {1972} on squash, Khademi & Khoshkhui (1977) on pepper and
Morsy (1992} on cantaloupe.

2-Flowering characters:

Data in Table (1) show clearly that the growth regulators had a
favorable effect on pollen grain viability percentage. The highest pollen grain
viability was associated with foliar application of NAA at 50, 100 150 or
50ppm during the two seasons. The same improving effect of NAA on pollen
grain viability was also found by Morsy (1892).

Table (1): Effect of various growth regulators on the vegetative growth
and flowering characters.

2

c " .

g" z‘:::‘::‘;gf Plant fresh weight{Plant dry weight Pg‘:lien" Earliness | Earliness
8 plant {gm/plant) (mglplant) | ity % é g

P (days) (days)

I97/98) ©8/99 | 97/98 | 98/99 | 97/08 | 98/99 | 97/98 [08/99(97/98/068/90407/98(98/99
GA 50 18.50| 6.85 | 535.00 | 581.00 | 57.85 | 48.70 ]70.43 [70.90{39.25(39.1053.75(53.65
100|7.05| 6.85 1 459.00 § 487.00 | 42.55 45.73 | 70.67 {76.00{39.80{40.50/50.65/51.50
15016.95| 6.50 | 500.00 | 521.00 | 46.23 | 47.15 472.77 I76.7?’4‘1.00 1.10{52.25/53.5
JAA 50 |B.75| 6.10 | 439.00 | 484.50 | 43.73 | 43.48 | 77.33 ;80.43141.00i41.55/52.55(52.75]
100[7.45( 7.15 | 464.00 | 470.00 | 36.63 | 41.95 | 79.90 |81.00/40.50/40.80/53.50/55.65
15017.30] 6.90 | 513.50 [ 544.50 | 49.78 | 48.65 1 76.90 |83.80141.00140.70{52.8553.95
AA50{6.95| B.95 | 472.50 | 465.00 [ 52.80 | 55.83 | B2.67 j89.10}40.3540.80/53.20/52.70
100]16.45) 6.70 | 427.50 | 424.50 | 43.88 | 43.68 | 82.67 |88.13140.7540.50:51.00[51.70!
150/ 6.75| 7.20 | 389.50 ) 419.50 | 32.33 | 36.98 | 89.43 j86.1340.2540.70i51.75(50.95)
Control | 7.05| 6.45 | 401.00 | 409.00 | 34.15 | 32.65 §69.20 |69.67140.75/40.30{53.2551.70
LSD. INS| NS N.S N.S N.S N.S £.19 [437INSINS | NSNS

As regard to effect of foliar application of growth regulators (GA, 1AA
and NAA) on the flowering data in Table {1) show clearly that all of these
growth regulators did not e ffect on the number of days from sowing to the
opening of the first male or hermaphrodite flowers under greenhouse
conditions.

These data are in harmony with the finding of Nagich et af {1999) on
pumpkin. These data alsc are not agreed with the finding of EL-Kholy &
Hafez (1982), Das et al (1995) and Gedam et af (1998).

Fruit yietd:

Data presented in Table {2) show ciearly that foliar application of GA,
1AA or NAA at different concentration i.e., 50, 100, 150ppm did not affect the
number and weight of fruits per piant. The insigificant effect on the number of
fruits per plant may be due to the insignificant effect of these growth
regulators on the number of branches per plant as shown in Table {1). These
results are agreed with the finding of Morsy (1992) on cantaloupe and lozi et
al (2000) on s quash. T hese results are also not agreed with the finding of
Arora et al (1994) Kshirsagar et af (1995} and Baruah and Das (1997).
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Table (2): Effect of various growth reguiators on the fruit yield and
physical fruit characters.

Number . . Fruit | Flesh
of fruits / Weight of fruits | Fruit length diameter | thickness

Treatments plant ! plant (gm) {cm) (cm) {em)

07/98/58/99 97/98 98/99 7/98 _108/99 197/98 198/99 ©7/9898/99
GA 50 |1.10] 14793333 121243 | 12.35 | 11.57)11.80)10.80(3.23] 3.33
100 [1.20} 1.60 | 883.33 | 1186.70 | 11.50 112.03110.83|10.77;2.80| 2.87
150 {1.151 1.40 1940.00 | 1157.33 | 12.13 ]11.77111.30/10.77(2.871 3.10
tAA 50 [1.10] 1.53 | 847.83| 1213.53 | 12.25 112.00{11.50{10.80{3.40} 3.43
100 |1.10) 1.53 | 928.00 | 1254.17 | 12.55 {11.57{11.75{10.5712.57| 2.70
L 150 11.25] 1.53 | 966.00 | 1096.67 | 11.00 {11.10110.08{10.10:2.77| 2.87
NAA 50 |1.10] 1.53 | B96.67 | 1231.57 | 12.45 112.33/11.83)10.70/2.83| 3.07
100 |1.15] 1.53 [1024.67 1250.60 | 11.70 }10.70:11.50| 9.77 {2.73| 2.93
150 [1.20| 1.60 | 962.67 1 1427.53 | 11.30 j11.47)10.68,10.672.70| 2.93
ontrol  11.15] 1.47 [980.90 ) 1135.57 | 12.33 [11.43[11.70{10.33|2.87|2.87
L.S.D. NSNS | NS N.S NS [ NSNS | NS NSINS

Fruit characters:

Data given in Table (2) show that foliar spraying of GA, I1AA and NAA
at 50, 100 and 150ppm did not affect on the physical fruit character i.e. fruit
length, fruit diameter and flesh thickness. Similar results were found by Morsy
{(1992) on cantaloupe and Kshirsagar et a/ {1995) on cucumber, Puzari
(1999) on gourd and lozi et &/ (2000) on squash. These resuits also are not
agreed with the finding of Das and Rabha (1999).

Also, it is observed from Table (3) That application of GA, IAA and
NAA at 50, 100 and 150ppm did not induced any affect on the some chemical
fruit characters i.e. total sugars, 7.5.8., and ascorbic acid. These results are
agreed with the findings of Morsy {1992) and Puzari {(1999). Data also show
that all the growth regulators were increased the carotenocids of fruits at the
second season only. Data show also that the application of 1AA and NAA at
50, 100,150 were increased the fiber of fruits. These data are not agreed with
Morsy (1992) and Puzari (1999).

Tabie {3):Effect of various growth regulators on the chemical fruit

characters.
Total sugars 1SS Carotenoides Ascorbic acid; Fibers
Treatments {gm/100gm; {mg/100gm)} : {(mg/100gmm) {ma/

97/98 | 98/99 197/98| 98/99 | 97/98 [ 98/99 | 97/98 | 98/99 197/98|98/99
GA 50 [18.2018.18 (11.48(11.07| 4.2 | 4.0 ; 483 | 4.30 | 255 | 253
100 | 18.50 ( 18.48 [10.85} 850 ) 40 ;| 3.7 : 450 | 437 [ 285 | 288
150 | 17.65(17.53 (114011067 38 | 3.5 | 4.60 | 417 | 305 { 293
IAA 60 |[18.25)18.25 {11.50;10.30| 3.7 | 3.2 { 3.78 | 3.60 | 333 | 327
100 | 18.50 | 18.48 (11.70| 1047 3.5 | 2.7 | 428 | 347 | 308 | 325
150 | 18,25 18.30 {10.28/10.00] 40 | 29 (428 | 3.57 ! 305 | 325
INAA 50 18.70 | 18.58 {11.60{10.87| 38 | 3.2 | 523 | 3.97 } 535 | 347
100 | 18.50 | 18.35 (11.25{10.70 4.2 | 3.4 | 523 | 4.03 | 325 | 312
150 | 17.03117.10 110855 9.80 ;| 3.0 ; 25 | 4.25 | 3.63 | 328 | 333
IControl 16.98 | 16.83 (1143, 987 ) 29 | 2.2 | 343 | 3.20 | 368 | 327
L.S.D. NS | NS | NS NS | NS [0783| NS | NS |53.16]51.86




Morsy, M. A. and N. M. T. Kabil

Seed yield: .

Data presented in Table (4) show clearly that the foliar application of
growth regulators had a favorabie effect on number of seeds per fruit and
weight of seeds per plant while, it had no effect on the weight of 1000 seeds.
The highest value of number of s eeds p er p lant was associated with foliar
spraying of IAA at 150, 100, and 50ppm respectively. The significant
increasing on number of seed per fruit may be contributed directly by the
improving of polien grain viability. These data are in harmony with findings of
Morsy (1992) and Gedam ef af (1998). These data are also not agreed with
the finding of Puzari (1999).

Seed quality:

The data recorded in Table {4} show that the different growth
requlators were induced significant effect on the seed germination
percentage at the first season only. The same improving effect on the seed
germination was also found by Gedam ef af (1996). These data are not
agreed with the finding with Morsy (1992).

Table (4):Effect of various growth regulators on seed yield and s eed

quality.
Number of |{Weight of seeds/{Weight of 1000 Seed
Treatments|  ooda/ fruit _plant {(gm) seed (gm) | germination %

97/98 | 98/99 | 97/98 | 98/99 | 97/98 [9B8/99 )| 97/98 | 98/99
GA 50 | 3556733180} 9.30 920 | 25.30 {24.23| 75.00 | 51.00
100 | 310.33 | 336.77 | 11.33 | 11.37 | 25.86 {26.67 90.00 | 45.00

150 | 310.67 ;28423 | 1263 | 1230 | 24.75 | 25.97| 61.00 | 52.00

1AA 50 | 357.00 | 361.47 ) 10.83 ! 10.73 | 26.80 |28.90| 79.00 } 61.00
100 | 361.67 | 383.80 | 10.43 | 10.27 | 25.40 | 2687 83.50 ; 54.00

1501 402.00 | 410.53 | 13.03 | 12.97 | 25.80 | 25.67, 74.00 { 53.00

NAA 50 [ 336.67 | 341.67 | 11.30 | 10.83 | 23.85 |24.97 | 71.00 | 59.00
100 | 317.67 | 28257 ) 9.90 9.97 | 21.40 |21.33| 87.00 | 55.00
150 | 319.00 | 257.23 | 8.30 8.20 | 2415 |25.70| 64.00 | 54.00

Control 30833 (30833 | 743 | 740 | 2115 2443, 62.00 | 54.00
L.S.D. 2768 [ 7212 | 1.03 | 057 | NS | NS [ 1747 | NS
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