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ABSTRACT

The present study was conducted on squash plants during the summer of
2006 and 2007 seasons at the Experimental Farm, Faculty of Agriculture, Suez Canal
University, ismailia governorate to study the affects of foliar spray with vit. C, 1IBA, BA,
kinetin and Isatin at various concentrations on squash vegetative growth, leaf
pigments, leaves chemical compasition, yield and its components and fruit quality
under sandy soil condition. Foliar spray with 50, 100 or 150 ppm Isatin gave rice to the
highest values of plant length, number of leaves, fresh weight of igaves, fresh weight
of stem, total plant fresh weight, dry weight of Ieaves, dry weight of stem, total dry
weight as per plant basis, as well as N, P and K contents. In addition foliar spray
with 100 and 150ppm Isatin gave the greatest contents of chiorophyll a, b and total
chiorophyli as weil as carotenaids. Moreover, 150ppm Isatin gave the highest vaiues
of number of fruits per plant, marketable and unmarketable yields and total yield.
Foliar spray with vit. C at the concentrations of 150 and 300ppm gave the greatest vit.
C content of fruits while Isatin at the concentration of 50, 100 or 150ppm gave the
greatest carbohydrate content of fruits. Furthermore, irrespeclive of substrate
concentration. Application of vit. C, BA, kinetin or Isatin ¢ave higher values of the
previous characters than foliar spray with disttield water (contro).

INTRODUCTION

Squash or summer squash (Cucurbita pepo L.) is one of the most
popular, oldest and widely used vegetable crops in the world as well as in
Egypt.

Vitamin C {ascorbic acid) is an organic compound in higher plants
which is required in trace amount to maintain normal growth {Ortli, 1987). The
functions of vit. C are reversal of stress effects (temperature and poisons),
antioxidants protection =f chloroplast and electron transport system. It also,
stir.ulates respiration activities, cell division and many enzymes activities
(Ortli, 1987). He also, mentioned that spraying plants with vit. C at 100ppm
stimulated plant height and branching of chickpea, cassava and muskmeton
and at 20ppm increased plant height and branching of soybean. Spraying
tomato plants with vit. C increased number of branches per plant and total dry
weight per plant (Midan, 1986). Treating potato tuber with vit. C had
significant effect on number of leaves per plant and dry weight per plant {El-
Sayed, 1991). Also, foliar spray of tomato plants with vit. C enhanced number
of leaves per plant, chlorophyll a, b, total (a + b) as well as carotenoids and
N, P and K uptake by different plant parts except P uptake by rots (El-
Ghamriny et al. 1991}

Indolbutyric acid (IBA) is & synthetic zuxin. 1satin (indole-2,3-dione)
(CsHsO2N) an auxin precursor is slowly converted to an active auxin (Kaur
Sawhney st al.,, 1996},
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Auxins are involved many physiological processes in plant, such as
cellular elongation, phototropism, geotropism, apical dominaceae, root
initiation ethylene production, fruit development, pathenocarpy, abscission
and sex expression {Arteca, 1995). Amin et al. (2006) showed that foliar
appiication of IBA on maize plants had significant effect in increasing plant
height, number of leaves per plant, total dry weight per plant and
photosynthetic pigments. Yield and total carbohydrate content were
significantly increased by increasing IBA concentration up to 100 ppm
compared with unirated plants.

Benzyladenine (BA) and kinetin are two major cytokinins invoived in
many physiological processes in plants such as cell division, organ formation,
cell and organ enlargment, retardation of chlorophyll breakdown, and
chloroplast development {Arteca, 1995). Vani et al. (2004) reported that foliar
spray of baby corn with BA increased number of leaves and enhanced yield
compared with the control. Foliar spray with kinetin has a considerable effect
on increasing number of leaves per plant of cucumber (Das et al., 2001),
chiorophyll content of cucumber (Plotnikova and Zaitseva, 1986) and yield of
eggplant (Gavaskar and Anburani, 2004).

infemation on the effects of foliar application with vit. C, 1BA, BA
kinetin and Isatin on squash growth, yield and its components and fruit quality
are limited.

Therafore, this study was conducted to investigate the effects of foliar
spray with vit C, IBA, BA, kinetin and Isatin at various concentrations on
squash growth, leaf pigments, leaf chemical composition, y|eld and its
components and fruit quality.

MATERIAL AND METHODS

Two field experiments were carried out during the summer seasons
of 2006 and 2007 at the Experimonial Research Farm, Faculty of Agriculture,
Suez Canal University, ismailia governorate.

The physical and chemical properties of the experimental soil were:
94.15% and 94.63% sand, 2.26% and 2.77% silt, 3.59% and 2.60% clay,
8.37 and 8.40 pH, 2,10 and 2.12 mmhose/cm. 0.06% and 0.05% OM, 4.22
and 3.89 ppm available N, 4.21 and 4.05 ppm P, 10.77 and 10.40 ppm K in
the first and second seasons, respectively.

The experimental design was oomplete randomized blocks with 3
replicates. The experimental plot area was 12.8m? which contained 4 ridges,
each was 0.8m in width and 4.0 meter in length. The distance between Plants
was 30cm. Seeds of Iskandarani cv. were sown in hilis on March 15" and
17" of 2006 and 2007 seasons, respectively; then thinned to leave one plant
per hill on one side of the ridge. These experiments included 12 treatments
i.e vit. C (150 and 300ppm), IBA (50 and 100ppm), BA (25 and 50ppm),
Kinetin (25 and 50ppm) and Isatin (50, 100 and 150 ppm) beside a control
{distilled water).

Farmyard manure at the rate of 30m*fed was added at preparing
the soil for plantation. Nitrogen, phosphorus and potassium were added in the
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form of ammonium sulphate {20.5% N), Calcium superphophate (15.5%
P»0:) and potassiumn sulphate (48% K;0) at the rate of 500 kg, 350kg and
175kaifed, respeciivelv. Calcium superphosphate was added at the time of soll
preparation with FYM. Amonium sulphate and potassium sulphate were
added in three doses at 15, 30 and 45 days after planting. Surface irrigation
was applied every two days. The other normal agncultural treatments for
growing squash plants were practiced.

Data Recorded:

The following data were recorded during the plant growth and
harvesting pericds.

1- Vegetative growth characters: .
Five plants from each plot were randomly taken at 50 days after

sowing and the following data were recordzd: plant length, number of leaves

per plant, both fresh weight of leaves and stem per plant, total fresh weight of

plant. Leaves and stem were dried in an oven for 72hr at 60°C until reaching

canstant weight for dry weight determination.

2. Leaf pigments:

Disks samples from the fourth upper leaves were taken from each
plot at 40 days after sowing to determine chlorophyll a, chlorophyll b and total
chorophyli (a + b) as well as carotenoids, according to the methods described
by Wettestein (1957).

3- Leaves chemical composition:

The dried leaves were finely ground and dlgested and total nitrogen
was determined according to Bremner and Mulvaney (1892). Phosphorus
was estimated colorimetrically according to Olsen and Sommers (1982).
Potassium was also determined flame photometrically due to the methods
described by Jackson (1970).

4- Yield and its components:

The fruits were harvested at 47 and 50 days after sowing in the first
and second season, respectively and at two days intervals. The following
parameters were determined: Fruit yield per plant, number of fruits per plant,
marketable and unmarketable yields and total vield. Fruit length and diameter
were maasured in a random samples (10 fruits) from each plot.

3- Fruit quality:
a) Ascorbic acid

2, 6 dichorophenol endophenol titration method was used to
determine ascorbic acid in fruits according to the method of A Q.A.C (1970).

b} Total carbohydrate

Fruit carbohydrate was determined following the methods described
by Mazumdar and Majumder (2003).

c) TSS

TSS was determined as described by hand refreactometer in 10 fruits
per plot.

Statistical Analysis:

Data recorded were subjected to statistical anelysis of variance
zceording to Sendecer and Cechran (1980) and means separation were done
according 1o Duncan (1838).
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RESULTS AND DISCUSSION

1- vegetative Grewth Characters:

Data in Tables (1 and 2) show that foliar spray with Isatin at the
concentration of 50, 100 or 100ppm gave the highest values of plant length,
number of leaves per plant, fresh weight of leaves per plant, fresh weight of
stem, total fresh weight per plant, dry weight of leaves per plant, dry weight of
stem and total dry weight per plant in both growing seasons. Also, data in the
same tables indicate that, irrespective of spread substance concentrations,
folair spray with vit. C, BA, Kinetin or Isatin gave higher values of the previous
parameters than the control. a

The increasing in vegetative growth parameter of squash with foliar
spray with Isatin may be due to its role as an auxin precursor (Kaur Sawbney
et al.. 1996). Auxins are invoived in cell elongation, root initiation (Arteca,
1995).

Regarding the effect of vit. C similar results were obtained by E-
Ghamriny et al. {1999) on tomato, and Bardisi {(2004) on garlic where they
stated that vit. C enhanced number of leaves per plant and dry weight of plant
compared with control.

The favorable effect of foliar spray with vit. C on vegetative growth
may be due to increasing cell division and / or enzyme activities {(Ortli, 1987).

Concerning effect of BA on vegetative growth characters, the
obtained resuits are in harmony with those of Vani ef al. (2004), where they
reported that baby com plants sprayed with BA had higher number of leaves
per plant than those sprayed with disttiled water.

Regarding effect of kinetin, the obtained results are in harmony with
those of Das ef al. {2001), where they reported that application of kinetin for
cucumber gave higher number of leaves per plant compared with the confrol.
Also, Sanaa et al. (2006) reported that foliar spray with kinetin on wheat
increasees plant dry weight compared with control.

The favorable effect of BA and kinetin on squash vegetative growth
may be due to inducing cell division, organ formation, cell and organ
enlargement and retardation of chiorophyll breakdown (Arteca, 1995).

2- Leaf Pigments: '

Data given in Table (3) show that squash plants leaves sprayed with
100ppm or 150ppm Isatin had the highest chiorophyll a and b as well as
carctencids contents in both growing seasons.

Moreover, data reveal that, irrespective of substance concentration,
foliar spray with vit. C, BA, Kinetin and Isatin gave higher cholorophyll a and b
as well as carotenoids contents than foliar spray with distilled water.

As for the effect of vit. C on leaf pigments, the obtained results are in
accordance with those of Plotnilova et al. (1986) on cucumber; EI-Ghamriny
et al. (1999) on tomato and Bardisi (2004) on garlic, where they reported that
vit. C increased concentration of chlorophyll a, b, total (2+b) as well as
carotenoid in leaf tissues compared with foliar spray with distilled water.
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Table {1}: Effect of foliar spray with Vit.,, C., IBA, BA, Kinetin and Isatin at different concentrations on vegetative
growth characters of squash during 2006 season.

Character  Plant  Numberof Fresh  Fresh 1ot = pryyeignt  Dry  Totalary
Length Leaves per weight of s?em weight per of leaves Weight of welght per
Treatment (cm) plant leaves (g) @ plant (g) (@) stem (g) plant (g)
Vit. C150 ppm  51.37 abc 15.17bc  290.19c¢d 35.69b 328.88bcd 68.44Db 11.91b 80.35 be
Vit. C 300 ppm  53.11 abc 16.00bc 29380bcd 40.14b 33594bcd 68.85b 12.36b 81.21 bc
IBA 50 ppm 4452 ¢ 14.13 be 270.26d 37.26b  30752cd 6588b 11.25b 77.73be
IBA 100 ppm 45.75 bc 14.43 be 277.49d 3787b 31536bcd 66.48b 11.89b 78.38 he
BA 25 ppm 54.58abc 1645abc 34509bcd 5537 a 40046 bc 78.66 ab 15.34a  94.00 abc
BA 50 ppm 57.93abc 16.79abc  37540b 56.22 a 431.62ab 8363ab 1591 a 99.54 ab

Kinetin 25ppm  52.00 abc 15.54bc 305.53bcd 57.94a 363.47bcd 76.97adb 16.14a  93.11 abc
Kinetin 50 ppm  56.58 ab 16.60abc 365.82bc 5561a 42143abc 80.28ab 1555a 9583 abc
isatin 50 ppm 58.53a 1717 abc 46527 a 60.65a 525.92 a 97.19a 16.56 a 113.75a
lsatin 100 ppm 59.14 a 18.63 ab 46986 a 62.11a 53197a 97.22a 16.99 a 114.21a
[satin 150 ppm 61.37 a 2041 a 42634 a 62.87 a 539.20 a 98.05 a 17.06a 115611 a
Control 44.06 c 13.77¢ 265.13d 36.54 b 301.67d 63.22b 11.31b 74.53 ¢

2002 18quiadaq ‘(z1) z¢ “Alun einosuep ‘10§ ‘auby 'r
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Table {2): Effect of foliar spray with Vit.,, C., IBA, BA, Kinetin and Isatin at different conCentrations oh vegetative
growth characters of squash during 2007 season,

Character  Plant Number of w:{e::‘ of w:im:thof :;':"‘ Dry weight Dry Total dry
Length Leaves per lengas s:tm welaht per of leaves Weight of weight per
Treatment (cm) plant ( @ pg'amp (g) stem (g) plant (g)

Vit. C 150 ppm 39.30 bed 14.01ab 276.84bc 3687bc  31351adef 66.39bcd 1163bcde 79.02bc
Vit. C 300 ppm 38.53 cd t445ab 27826bc 37.73bc 31599cde 66.74bcd 11.81bcd 78.55abc

IBA 50 ppm 3442d 13.15b 241.50 ¢ 3346¢ 244.96 cf 58.71d 10.89 de 63.60¢

IBA 100 ppm 3451d 13.37 ab 25073 ¢ 3455¢ 285.28ef 6107cd 1109cde 7216bc
BA 25 ppm 42.76abc  14.86ab 312410 4933a 366.74cd 7519abd 13.94ab 89.13 abc
BA 50 ppm 44.25 ab 15.54 ab 330.356b 40.85a 380.2¢cd 77.45abc 1452abod  91.97 abe

Kinetin 25 ppm 40.53 be 14.68 ab 24492c 47.00ab 291.92def 7V266abcd 1342abod  B6.08 abe
Kinetin 50 ppm 42.56 ab 14.75 ab 330.63b 49.27 a 3799bc TS74abod  13.81 abc  89.55 abe
Isatin 50 ppm 44.58 ab 15.57 ab 397.15a 52.16a 44931ab B84.63ab 14.60ab 99.23ab
Isatin 100 ppm 4491 ab 16.67ab  404.03 a 54.04 a 458.07 a 86.25 a 15.34a 101.59ab
Isatin 150 ppm 47.44 a 1742 a 427.21 a 55.54 a 483.25a 89.67 a 15.70 a 105.37 a
Control 33.64d 12.72b 233.88¢ 32.15¢ 266.04 f 56.16 d 10.73 ¢ 66.89 ¢
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Table (3): Effect of foliar spray with Vit.,, C., IBA, BA, Kinetin and Isatin at different concentrations on leaf

pigments {(mg/g fresh matter) of squash during 2008 and 2007 seasons.

2007 s8quiasag ‘(z1) Ze “Aun einosuey ‘198 “duby

Character Total . ‘ Total
Chl. Cht. - Chi. Chl.
(a) (b) Cht. Carotenoids ) tb) Chl. Carotenoids
Treatment 2008 - 2007
Vit. C 150 ppm 3635¢c 1.548d 5203abc 035ocle [B.152ab  1.327c 447%ab 0.244 defg
Vit. C 300 ppm 3.6%1¢ 1573d 5.264 abc OXMdbode [(B.188ab 1.343be 4531 ab (.256 cdefg
IBA 50 ppm 3584¢c 1481d 5,085 bc 0.296de 293%ab 1.310c¢ 4249ab 02221
IBA 100 ppm 3.589¢ 1503d 5.087 be 039%9cde PO64ad 1.318c¢c 4382ab 0.228 efg
BA 25 ppm 3sRab  1.640bod 5522abc 0402ax [3418ab 1.382abc 4.736ab 0.270 bedef
BA 50 ppm 4006ab 1895abad 570tabc O4Rabc [P.524ab 1403abc 4.927ab  0.290 abed
Kinetin 25ppm 3701 bc 182tcd 5396abc 037tabed 2.353ab  1.368Babc  4.72tab 0.261 cdefg
Kinetin 50 ppm  3.734bc 1633 bcd 5.367abc 0390abod 403ab 1.39%tabc 4794ab 0.282 abcde
Isatin 50 ppm 4515ab  1905abc 6420ab ©0.43tab 643ab 1.620ab 5233ab 0.310abc
Isatin 100 ppm 46002 1921ab 6.521a 0.458 a 3.737 ab 1.62%ab 53686ab 0.326 ab
Isatin150 ppm 46672 1935a 6.602a 0461 a 755 a 1.641 a 5.396 a 0.334 1
Control 3494 ¢ 1425d 4919 ¢ 0273 ¢e .85t b 1307 ¢ 4,158 b 0.208¢g
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Regarding effect of BA on leaf pigments, Cag et af. (2003) reported that
application of BA in cucumber was effective in stimulating chlorophyli
biosynthesis compared with the control treatment.

With respect to the effect of kinetin on leaf pigments, similar results
were obtained by Plotnikova et al. (1986} on cucumber; Das et al. (2001) on
cucumber and Sanaa ef 2/ {2006) on wheat, where they stated that foliar
spray with kinetin increased chlorophyll content.

3- Leaves chemical composition:

Obtained results (Tabie 4) indicate that squash plants leaves sprayed
with Isatin at the concentrations of 50, 100, or 150ppm had the highest N, P
and K contents while plants sprayed with distilled water {control} had the
lowest contents of N, P and K in both growing seasons. Also, the resuits
show that foliar spray with vit. C, BA or kinetin increased N, P and K contents
of squash leaves in both growing seasons. With concern to the effect of vit. C
on the previous parameter. Similar finding was reported by Bardisi (2004) on
garlic.

Table (4): Effect of foliar spray with Vit,, C., IBA, BA, Kinetin and Isatin
at different concentrations on leaf chemical composition
of squash during 2006 and 2007 seasons.

Character _ N (%) P {%) K(%) N (%) P {%) K (%)

Treatment 2006 2007

Vit. C 150 ppm 133 efg 0.210 de 1.15cd 122bc  0.200def 1.11def
Vit. C 300 ppm 147 cde  0.225cde 1.15¢cd 130bc  0.218def 1.14de

IBA 50 ppm 1.18 fgh 0.209de  090de 1.15bc 0.183 ef 085ig
tBA 100 ppm 1.15gh 0.202 de 0.94 de 1.13bc 0.187ef 091efg
BA 25 ppm 1.74 be 0.257 bed 143abc | 1.60abc 0.241cde 1.40abcd
BA 50 ppm 1.84b 0.272 bed 1.48 2b 1.75ab 0.255bcd 1.45abc

Kinetin 25 ppm 144 def  0.248 bede 1.25bc 1.35bc 0.227¢e 1.24cd
Kinetin 50 ppm 168bcd 0.252bcde 1.38abc | 1.60abc  0.232de  1.30bed

Isatin 50 ppm 2252 0.303 ab 155a 210a 0.296 abc 1.50abc
Isatin 100 ppm 229a 0.354a 161a 218a 0.305ab 158ab
Isatin 150 ppm 232a 0.359 a 165a 225a 0322a 160 a
Control 1.00h 0.1796 p 0.77p 0.85¢ 0.164 f 0.759

4- Yield and its components

Data recorded in Tables (5 and 6} illustrate that squash plants
sprayed with 150ppm Isatin had the highest vaiues of yield per plant,
marketahble yield, unmarketable yield and total yield, in both seasons.
Moreover, data show that there were no significant differences among the
treatments conceming fruit length, fruit diameter and number of fruits per
plant in both seasons. 150ppm Isatin increased total yield by 35.78% and
48.02% over the control in the first and second seasons, respectively. In
general, data show than vit. C, BA, kinetin and Isatin gave higher total yield
than distilled water (control). The stimulatory effects of these substance on
tctal yield were previously reported by El-Ghamrint et al. {(1999) on tomato,
Vani et al. (2004) on baby corn, Upadhyah et al. (2002) on chick pea; Vani et
al. (2004) on baby corn and Jat and Pushpondra- Singh (2006) on indian
mustared.
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Table (5): Effect of foliar spray with Vit., C., IBA, BA, Kinetin and Isatin
st different concentrations on yield and its components of
squash during 2006 season.

Character Fruit  Fruit  Yield per Number Yield (ton/fed)
length diameter plant  of fruits
Treatment (em) (cm) (@) Per plant Marketable Unmarketable Total
VCi%ppm 11.00a 223a 373055 6893  4.75cde 67719  5.53bc
VECXOpm 11263 223a 391.79ab 7.20a  462cde 116b  579bc
IBASOppm 10.442 218  340.39b 6.63a 398f 1.09bc  5.07bc

IBA100ppm 10783 221a 346.92b 663a 414 of 097bcde  5.12bc
BA25ppm 120ta 228a 402.38ab 7.55a 5.05 bed 0.89defg 594 abc
BASOppm 1225a 229a 41829ab 7.85a 5.11bc 107bcd  6.18abc
KeinZppm 1130a 226a 39446ab 7.16a 5.01 bed 083efg 584bc
KneinS0ppm 1195a 227a 40083ab 733a 4.94 bed 096 cdef 590abc
isatin S0 ppm 12.33a 248a 487.03ab 7.73a §33bc 0.97 bcde  6.30 abe
BEnt0pm  1251a 251a 44442ab 812a 5.55ab 1.07bcd  6.62ab
ban10pEn  1264a 266a 50437a 9.16a 6.10a t.36a 746a

Control 1017a 2.05a 34107b 665a 4.30 def 0.74g 504 ¢

Table (6): Effect of foliar spray with Vit, C., {BA, BA, Kinetin and isatin
at different concentrations on yield and its components of
squash during 2007 season.

Character  Frult  Fruit  Yieldper Number ¥'3id (ton/fad)
length diameter plant  of frults
Treatment fem)  (cm) (9)  Perplant parmtable Unmarketable  Total

Vit C130ppm 1201a 275a 44783ab 8.14a 560cd 1.04 cd 664b

VitCi0ppm 1228a 277/a 470.79ab 866a 582bc 1.14bcd  6.96ab
1BA 50 ppm 12.28a 256a 411000 7.85a 487d 1.21bc 8.05b

IBA100ppm . 1163a 262a 413.29b 7882 484d 1250 6.09b

BA 25 ppm 12.28a 279a 48357ab 8.89a 6.04abc 1.12ted 7.16a0
BA 50 ppm 1552a 282a 50508ab 8.24a 6.24abc 1.22 bc 7.46 ab
mzn:m 1230a 291a 47471ab 863a 579 1.24 be 7.03ab
nelin SO ppm 12452 2912 4864%9ab 8.86a 6.17abc 1.01d 7.18ab
Isatin 30 ppm 1262a 2.94a 51589ab 937a 6.31abc 1.32b 7.63ab
tsatin 100 ppm 12782 299a 543.16a 984a 648ab 152a 8.032b

isatin 150 ppm 12.95a 3.08a 550.75a 10.02 664a 155a g8.16a
Control 12.24a 250a 40538b 7.62a 48d 1.21 bc 601b
5- Fruit quality:

Data in Table (7) reveal that foliar spray with 50, 100 and 150ppm
Isatin gave the greatest total carohydrate percentage in both seasons. Also,
foliar spray with 150ppm or 300ppm vit. C gave the highest vitamin C content
in the first season. However, there were no significant differences among the
treatments concerning TSS % in both seasons and vit. C content in the
second season.

As for vit. C aoplication on fruit quality, the results are in harmony
with those of Arisha (2000) on potato, where he reported that vit. C had no
significant effect on TSS of tuber. Concerning effect of BA on fruit quality, the
obtained resuits are in harmony with those of Vani et al. (2004} on baby comn,
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where they reported that ascorbic acid content was not significantly affected
by the treatment.

Table (7). Effect of foliar spray with Vit., C., iBA, BA, Kinetin and Isatin
at different concentrations on fruit quality of squash
during 2006 and 2007 seasons.

- vVit.C vit. C
Total Total
Character Carbohydrate mFgfw:g TSS Carbohydrate m’:gﬁnﬂg T:S
(%) res {%) (%) rgsh )
Treatment wei weight
2006 2007 .
Vit. C 150 ppm 4.06¢ 665a 365a 470c 5.80a 435a
Vit. C 300 ppm 4.33bc 667a 362a 4.82bc . 588a 4352
IBA 50 ppm 381¢c 455cd 369a| 422cd 433a 462a
1BA 100 ppm. 3.88¢ 479bcd 368a 453¢ 4353 445a
BA 25 ppm 573a 607abc 337a| - 512bc. 5.01a 4.18a
BA 50 ppm 573a 6.25ab 332a 544 be - 5.01a 405 a
Kinetin 25 ppm 546a 625ab 3.59a 5.00 be 4.86 a 4.16-a
Kinetin 50 ppm ~ 559a 580abc 340a 512 bc 49a 4102
Isatin 50 ppm 6.002 614ab 326a 6.15 ab S.iia 408 a
Isatin 100 ppm 6.26a 626ab 324a 662a 530a 402a
Isatin 150 ppm . 6.58a 643a 320a ‘6.87 a §38a 385a
Control ™ 261d 426d 370a 3.19d 4113 4652

Regarding effect of kinetin, similar results were obtained by Sanaa et
al. (2006) on wheat, where they stated that kinetin at the concentration of 25
and 50ppm increased carbohydrate content of fruit as compared with control.

The favorable effect of 50, 100 or 150ppm Isatin on total yield could
be explained through the role of isatinin in enhancing plant growth (Table 1
and 2). In addition, it has an indispendable rofe in photosynthetic pigments
formation (Table 3). This in tumn, stimulates the net assimilation rate and
increase total yield.

In-conclusion, the present investigation demonstrated that foliar spray
of squash plants with growth promoting substances, especially Isatin at the
concentration of 150ppm gave the highest values of plant growth and total
yield. ' :

REFERENCES

Amin, AA; EM. Rashad and F.A Gharib (2006). Physiological responses of
maiz plants (zea mys L.) to foliar application of morphactin CF 125 and
indole-3-butyric acid. Journal of biological sciences, (3): 547-554.

Arisha. H.M.E. (2000). Effect of vitamin C growth, on yield and tuber quality of

' some potato cultivars under sandy soil conditions. Zagazig J. Agric.
Res., Vol. 27, No. (1): 91-104.

Arteca, R.N. (1995). Plant growth substances: Principles and applications.
Chapman & Hall, Dept. BC, 115 Fifth Avenue, New York, NY 10003.

Association of Official Agricultural Chemists, “A.Q.A.C” (1970). Methods cf
Analysis, 11" edition, Washington D.C.

10356



J. Agric. Sci. Mansoura Univ., 32 (12), December, 2007

Bardisi, A. (2004). Influence of vitamin C and salicylic acid foliar application
on garlic plants under sandy soil conditions. 1-Growth and plant
chemical compasition. Zagazig J. Agric. Res., Vol. 13, No.(4A); 1335-
1347.

Bremner, J.M. and C.5 Mulvaney {19%2). Tolal nitrogen. In page A., R.H.
Miller and D.R. Keeney (Eds) methods of soils analysis, part 2 Amer.
Soc. Agron. Madison WLW.S A. pp 595-624.

Cag. S; N. Palovan-Unsal and D. Buyuktuncer (2003). Comparison of the
effects of meta-topolin and other cytokinins on chiorophyll and protein
contents and peroxidase activity in cucumber cotyledons. Israel Joumal
of Plant Sciences, 51 (4): 261-262.

Das, R.; B.K. Rabba and S8.C. Dey (2001). Effect of growth regulators on sex
expresses and fruit yield in cucumber (Cucumis sativa L.) under plastic
greenhouse, Annals of Agricutural research. 22 (3): 312- 317.

Duncan, D.B. (1958). Multiple range and multiple F-tests. Biometerics, 11; 1-
42.

El- Ghamriny, E.A; HM.E. Arisha and K.A. Nour (1999). Studies on tomato
flowering, fruit set, yield and guality in summer season. 1-Spraying with
thiamine and Ascorbic acid and yeast. Zagazig J. Agric. Res., Vol. 26,
No. (5): 1345-1364.

El-Sayed, H.A. (1991). Growth and yieid of potato as affected by GA and
vitamin C. J. Agric., Sci., Mansoura Univ., 16 (3): 648- 652.

Gavaskar, D. and A. Anburani (2004). influence of piant growth regulators on
fiowering and fruit yield in brinjal {Solanum meiongena L.). CV.
Annamalai. South Indian Horticulture 52, {116): 135-138.

Jackson, M.L. {1970). Soli Chemical Analysis. Prentice Hall, Englewood
Cliffs, N.J.

Jat, R.L. and Pushpendra Singh (2008). Effect of gypsum and plant growth
regulators on vyield atiributes and vyields of groundnut (Arachis
hypogaes L.). Intematiasal Journal of Agricultural Sciences, 2 (1) 228-

230.

Kaur Sawhney. R.; P.B. Applewhite and AW. Galston (1996). Formation in
vitro of ripe tomato fruits from thin layer explants of flower pedicels.
Pant growth regulation. 18(3): 191-1999.

Mazumdar, C.B and K. Maunder (2003). Methods on Physico. chemical
Analysis of Fruits. Day a publishing House, Delhi, 110035-93-94.

Midan, A. (1986). Effect of IAA, NAA, vitamin B and vitamin C application on
tomato growth and yield. Zagazig J. Agric Res. 13 (2): 76-100.

QOerti, J.J. (1987). Exogenous application of vitamins as regulator for growth
and development of plant, a review. Z. Pflanzenernahr Bodenk 150:
375-391.

Olsen, S.R. and L.E. Sommers {1982}, Phosphorus In: Page' A.L.R.H. Miller
and D.R. Keeney (Eds} Methods of Scil Analysis, part 2, Amer. Soc.
Agron Madison, W1. USA., pp. 403-430.

10357



Hossien, H.A. and MW.M. Elwan

Plotnikova, AN and T.A. Zaitseva (1986). Effect of seed treatment on some
physiviogical characteristics of cucumber seedlings in prolected
cultvation. Puti-Rational Inogo-Ispol-Zovaniya- Pochvennykh, Rastitef-
nykh- I-Zhivotnykh- Resursov- Sibiri- Materialy- konferentsi: 131- 133.

Sanaa, AM.Z; MA. Mostafa and S.AM. Shehata (2006). Physiclogical
studies on the effect of kinetin and salicylic acid on growth and yield of
wheat piant. Annals of Agricultural Scienca, Cairo Univ. 51 (1): 41- 55.

Sendecor, G.W. and W.G. Cochran (1980). Statistical Methods, 7" ed. lowa
State Univ. press, Amer. lowa, USA,

Upadhyah, R.G. (2002). Response of growth regulators on flower drop, fruit
setting, biochemical constituents and yield of chickpea (Cicer oretinum
L.) under mid hill conditions of H.P, Legume Research 25 (3): 211- 214.

Vani, U.S.; V. Shankaraiah; Y.N. Reddy and J.D. Bobu (2004). Effect of pre-
harvest spray of different growth regulators on growth, yield and quzlity
of baby comn (zea mays). Indian, Journal of Agricuiture sciences, 2004,
74 (5): 262- 264.

Wettestein, D.V. (1957). Chlorophyll, Lethal and der submakross kop- ische
from wechselder plastiden. Exp cell Res. 12: 427-506.

SISl (g gl y Jyanally (s il galll o gall Slakiia Gany Sl
da gt

GI9e daaa gy s g G g igd e Ouall alaaa

ugead 318 daaly — Zbelantfly B30 AulS = Cuand padd

A0S0 Ay 5ol e oAl YooV 5 Yot il padse JHA Gsadd ala Dy el

Jea¥l g T Cpalik g _)—IL -l..u]_).\l Ll Loy o — o st 3L dada — 5;\)_}.“
g Gl g e Al SISS OB oSy od daiidly el i
o Ciaaiag By D Bagay Sy Jpanaly FU s alh S 3 SV ey
Job o Wl il el glafe jn Vor g Voo @0 58 5 B3N i o A
Goslly uall ol o)s0y Sl @ gzl ooy Sl @Y ey il
A il o5y Gl Glad G590y Sl f 3o el G5, Sl M 7 U
SV ee 385 oL SN W capliply psbasilly Oag Rl e Gl siaas
A i) iy o J Sy | 8 e F N (6 e ol el glafe 32 V0
2o o W Al Jhel Gplafe o 100 385 OS5GS0 O 2y S Lol
LS L SN gl y (B godll llm il pemadly (gl elleslh  yomndll g/
G S el el silefea Yo V00 QIS R e ey A0 O A e
ol el uyh/=)= Yoo J ey g on 585 A5V A Win g sl e LSS
A A el B 0 e JL—“ iy ald A} o3 Do D jma e S e il o
Uy AL el a@l el dael 8501, oy owdd Jajudy J _,..u.

iy

Vo i 0
S 3

10358





