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Abstract: A research was conducted during growing season of 2003 to study the effects of irrigation regimes
and row arrangement on yield, yield components and seed quality, oil percentage, germination index,
germination percentage and seedling growth parameters and vigority of pumpkin (Cucurbita pepo L.). Three
urigation mtervals of 7, 14 and 21 days and different plant spacing of 100x20, 100x40, 200x20 and 200x40 cm
were uwsed. Results indicated that the highest seed yield of pumpkin was observed in irrigation interval of
7 days, but it was not a significant difference between 7 and 14 days irrigation intervals. Trrigation intervals have
a significant effect on number of seeds per fruit and the highest amount was observed m irrigation intervals of
7 days. Increasing irrigation mterval up to 21 days decreased sigmficantly the number of seeds per fruit and
consequently seed yield per unit area. The highest seed oil yield was observed in irrigation interval of 7 days.
Trrigation intervals had not significant effects on germination index and germination percentage of pumpkin but
significantly affect lengths and wet weights of primary root and hypecotyls and vigority in pumpkin seeds.
Results showed that the lnghest seed yield of pumpkin was obtained in 100 c¢m row distances in compare to
200 em. Row distance had not a significant effect on number of seeds per fruit, but the highest fiuits number
was observed in lower row distances. Germination index and germination percentage were not affected by row
distances but the highest root and hypocotyl lengths and wet weights and also seed vigority were observed
in ligher distances. Between row distances did not have a sigmficant effect on evaluated parameters. The most
favorable interaction treatment for seed yield and seed oil yield of pumpkin was irrigation interval of 7 days and

plant spacing of 100x40 ¢cm (25000 plants ha™").
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INTRODUCTION

Field water management practices are the most
mfluential factors affecting crop yield particularly in
irrigated agriculture in arid and semi arid regions
(Al-Omran et al., 2005). Tt is necessary to get maximum
yield in agriculture by using available water in order to
get maximum profit from per unit area because existing
agricultural land and irrigation water are rapidly
diminishing due to rapid industrialization and urban
development (Ertek ef al, 2004). Optimizing irrigation
management due to water scarcity together with
appropriate crops for cultivation is highly in demand in
these regions. The cost of irrigation pumping and
madequate wrigation scheme capacity as well as limited
water sources 18 among the reasons that force many
farmers in the region to reduce irrigation applications. The
potential of water stress tolerance and the economical

them
suttable alternative crops in dryland agroecosystems
{Koocheki and Nadjafi, 2003).

Plant density 1s one of the main factors determining
seed vield. Recent studies showed that relatively high
plant densities were required to obtain the highest seed

value of medicinal and aromatic plants, make

yield and quality in watermelon (Edelstein and Nerson,
2002) and muskmelon (Kanwar ef al., 2000). These results
are in line with several vegetable crops like onion
(Kanwar et al., 2000) and cabbage (Singh et of., 2000) in
which high seed yields were achieved at high plant
Andriolo (1999) showed that an ideal
population density was necessary for an optimized Leaf
Area Index (LLAT), so that the maximum useful radiation for
photosynthesis would be intercepted. On high density
plantings, an optimized LAI can be reached very early,
before plants start the reproductive phase. Thus, planting

densities.

density influences plant growth, changing the emission of
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flowers and fruits and interfering on the biomass
distribution between vegetative parts and fruits.
Obtaiming optimum plant population in seed preduction
15 one of the ways to guarantee high yield (Cardaso and
Verdial, 2003). The increase of plant density is one of the
most effectual techniques in sustainable agriculture: it is
claimed to have a positive effect on crop yield by
decreasing weed growth and ensuring a more complete
covering of soil (Francis et al., 1990). Nevertheless in semi
arid environments, characterized by a limited water
supply, the increase of plant density and the related
mcrease of mntraspesific competition could set a limit to
the vyield potential of the plant individuals. In these
environments, the choice of the optimum distance
between rows 1s therefore particularly important
(Carruba et al., 2002).

Seed quality for reproduction is influenced by a
number of internal and environmental factors during seed
development (Araujo et al., 1982; Pedrosa et al., 1987,
Welbaum and Bradford, 1991) and 1s measured by
germination percentage and rate (Bravo and Venegas,
1984), by longevity which is greatly influenced by storage
temperature and moisture content (Doijode, 2000) and by
the performance of their offspring (Davis ef al, 1987,
El-Keblawy and Lovett Doust, 1998). Soil water supply is
an important environment factor controlling germination
and seedling establishment (Kramer and Kozlowski,
1979). Seed germination and early seedling growth are
considered the most critical phases for establishment of
any species and thus it is often emphasized that the
tolerance of seeds to various stresses during germination
should be determined (Urniyal and Nautiya, 1998).

Common pumpkin (Cucurbita pepo convar. pepo var.
styriaca) 1s an annual plant belonging to cucurbitaceae
family. Pumpkin has been used as a vegetable and
medicine since ancient times, but has been cultivated as
a medicinal plant only in recent decades. Nowadays it is
cultivated all over the world for different kinds of usage.
The fatty o1l of seeds 1s also used as a local specialty, e.g.,
m Austria and Germany as salad dressing additive
(Sigmund and Murkovic, 2004, Wagner, 2000). Pumpkin
seeds are used in bakeries for special breads and also as
snacks (Kuhlmann et al., 1999). The seeds of pumpkin
contains fatty oil, B-sitosterol and E-vitamin and is used
as a raw material for certain pharmaceutical products
including Peponen® and Gronfing® capsules which are
mainly used to cure the prostatic hypertrophy and urinary
tract irritation (Horvath and Bedo, 1988; Hillebrand et ai.,
1996; Tdouraine et al., 1996). It is not fully clear which
constituent is  responsible for curing prostatic
hypertrophy. A combination of several ingredients and
particular content of sterols are generally considered

to  contribute to the pharmacological activity
(Kuhlmann et al., 1999). The production of pumpkin seeds
15 on the mcrease and production techniques require
further research (Bavec, 2000).

Tran is a country with arid and semi-arid climate
conditions, so with insufficient water resources there,
elaborating alternative crops and/or different wmgation
water management 1s urgent for farming lands. Employing
water stress tolerant species with high economical income
might provide an opportunity to optimize the applied
irrigation water with more benefits for farmers. So the
objective of tlis research was to study the effects of
different irrigation regimes and row arrangement on yield,
yield components and seed quality of pumpkin as a cash
crop (Cucurbita pepo L.).

MATERIALS AND METHODS

A study was conducted m the growing season of
2005, at the experiment station of college of Agriculture,
Ferdowsi University of Mashhad (Latitude: 36°, 15/N,
longitude: 59°, 28F and elevation, 928 m) to investigate
the effects of irigation regimes and row arrangement on
yield, yield components and seed quality of pumpkin
(Cucurbita pepo 1..). The soil of the field was silty loam
with pH: 7.8, contains total N (690 ppm), total P (2.5 ppm)
and total K (0.28 ppm ) with EC of 10 mmohs cm™. A split
plot experiment base on a Randomized Complete Block
Design with three replications was used TIrrigation
intervals including of 7, 14 and 21 days were arranged in
main-plots and different plant spacing (10020, 100x40,
200x20 and 200x40 ¢m ) were arranged in subplots. Each
experimental plot was designed by 6 m long and consisted
of 3 planting rows. Main plots (180 m?) were irrigated up
to field capacity with 2 em of water (3600 L) in irrigation
times. Furrows m each plot were wrigated by a hose (4 cm
diameter) with a counter on it. Tn order to prevent the
lateral spread of water, plots were surrounded by dikes
with a distance of 2 m between plots. Weeds were
controlled by hand when needed. All plots were fertilized
uniformly by cow manure, 30 ton ha™, in autumn, before
of cultivation. Seeds were sown directly in holes (three
seeds m each hole) with 2 c¢cm depth i the mentioned
planting distances at 16 May. Before starting irrigation
regimes, an irrigation interval of 7 days was used until the
plantlets became 2 expanded leaves. At this time the
correct density 1s achieved by depletion of extras
plantlets. Manual harvesting was carried out at 18
October when 75% of fruits became yellowish-orange in
color and seeds were dark green and well rounded.
Sampling area was 8 m’. Quantity parameters including of
Seed Yield, Number of seeds per frut, Number of fruits per
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square meter, mean weight of each fiuit and 1000 seeds
weight were measured. Seed quality parameters including
o1l percentage, germination percentage, germination
index, seedling growth and seed vigor index, also were
evaluated. For this subject, 25 seeds of each experimental
plot were sampled and were put in 12 cm Petri dishes with
Whatman No 1. filter paper moistened with 7 ml, water.
The dishes were mncubated 1n a germinator under 25°C in
the dark and the number of germinated seeds was
recorded daily for a week to determine the germination
percentage and germination index. Germination Tndex (GT)
was calculated as McKenzie et al. (1980) formula:

t-1
Gl = an (t-n)/t
n=10

Where:
X, = Germnation percentage on the nth count,
n = The nth day of counting germination -1,

t = Total days of counting germination.

For seed growth measurements 10 seedling from each
treatment were taken randomly after one week. The
Hypocotyl and primary root lengths of individual
seedlings were recorded. After recording the fresh weight
of Hypocotyl and primary root of each seedling, these
were kept in the oven at 80°C for 48 h to determine their
dry weight (Evans, 1972). At the end of the experiment
seedling vigor index was calculated as (Dhindwal ef al.,
1991) formula:

VI= (average shoot length (cm) + average root
length (cm) x germination percentage

The oil content of the seeds was determined by
treating the weighted powder seeds with hexane and
refluxed for 16 h in a Soxhlet extractor. The solvent was
removed by rotary evaporator. The oil sample was then
placed in a vacuum oven kept at 60°C’ for 30 min and then
accurately weighted and the percentage yield calculated
(Younis et al., 2000).

The data were exposed to the statistical analysis of
variance by one-way ANOVA usmng Statistical Analysis
System (2001) (SAS) and means were compared by
Duncan's multiple range test at 5% probability level.

RESULTS AND DISCUSSION

Results indicated that the highest seed yield of
pumpkin was observed m urigation interval of 7 days, but
it was not a significant difference (p = 0.05), between 7
and 14 days mrigation mtervals. Irrigation mtervals have
a significant effect on number of seeds per fruit and the
highest amount was observed in irrigation intervals of
7 days (Table 1). Increasing irrigation interval up to
21 days decreased sigmficantly the mumber of seeds per
fruit and consecuently seed yield per unit area (Table 1).
Nadjafi and Rezvani Moghaddam (2002), reported that
irrigation interval of 7 days have a significant higher seed
vield in compare with 14, 21 and 28 days irrigation
intervals, in Plantago ovata. They showed that irrigation
intervals of 28 days significantly decreased the number of
seeds per spike and number of spikes per plant.

Irrigation ntervals had not sigmficant effects on
number of fruits per unit area, mean weight of fruit and
1000 seeds weight, but the highest amounts of these
parameters was observed in irrigation interval of 7 days
(Table 1). Al-Omran et al. (2005) reported that at high
irrigation levels (non-stressed), fiuit yield of Cucurbita
pepo were high and decreased sigmficantly at low
irrigation levels (stressed). Research (Ertek et al., 2004),
showed that in wrrigation mterval of 5 days fruit yield of
Cucrbita pepo is higher than 10 days irrigation interval.
He claimed that increasmg frequency of wrgation,
increased fiuit number and consequently fruit yield He
also reported that there was a sigmficant correlation
between fruit weight and irrigation frequency. Xia (1994)
reported that mean seed weight was a relatively stable
yield component in water stress treatments in different
development stages of fababean (Vicia faba 1.).
Chapolivier and Merrien (1996) claimed that water stress
treatments did not affect one thousand seeds weight in
Brassica napus. Seed o1l percentage did not affected by
irrigation intervals, but the highest oil percentage was
observed in irrigation interval of 7 days (Table 1). While
Champolivier and Merrien (1996) reported that water
stress declined o1l concentration of Brassica napus. The
highest seed oil yield was observed in irrigation interval
of 7 days (Table 1). Tt seems that higher significant oil
yield in lower nrigation mtervals 1s m result of higher seed

Table 1: Effects of irrigation regimes on vield, vield components and seed quality of Pumnpkin (Cucurbita pepo)

Irrigation

intervals SY No. No. MWF 1000 O oY G IR IH DWR WWR DWH WWH
(Day) (gm™@) S/F Fm? () SW (g (%) (gm™) I o)  (om) (cm) (g () (&) (@ VI
7 97.0F 3846 14 37078  166.6° 38.8° 3T 85T 946 9F 88 3 55 SP 1100 184
14 84.1° 3721 14% 33574 1614 350 30.0% 832 93.0¢ 7.8 670 36 43 Sl 8P 137
21 61.8  343.5° 1.0 31509  160.8° 35.0% 2240 g9 03.0¢ 7.0 64" 3.6 44> s gk 134

*SY: Seed Yield, No.S/F: No. of seeds per fruit, No. F/m* No. of fruits per m?, MWF: Mean weight of each fruit, 1000 SW: 1000 seeds weight, O (%¢): il
percentage, OY: Qil Yield, GI: Gemmination Index, G (%6): Germination percentage, LR: Primary root length, LH: Hypocoty] length, DWR.: Primary root
dry weight (10 seeds), WWR: Primary root wet weight (10 seeds), DWH: Hypocotyl dry weight (10 seeds), WWH: Hypocotyl wet weight (10 seeds) VL
Seed Vigour Index* Means within columns having different letter(s) are significantly different according to LSR at p = 0.05, ns: Non significant
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vield. Nadjafi (2006) also reported that higher essential oil
vield of Nepeta binaludensis in irrigation intervals of
7 and 14 days compare to 21 days 1s consequent of higher
herbage yield and essential o1l percentage was not
affected by irrigation intervals. Trrigation intervals had not
significant effects on germination index and germination
percentage of pumpkin but significantly affect lengths
and wet weights of primary root and Hypocotyl and
vigority in pumpkin seeds (Table 1). Tt seems that
embryos of seeds which are collected from lower irrigation
mterval have a lugher ability to uptake water and therefore
higher vigority. Umyal and Nautiyal (1998) reported that
water stress had adverse effect on early seedling growth
of Ougeinia dalbergioides Benth, as the root and shoot
length decreased m the seed germinated under stress.
They reported that mcrease in water stress level from
-0.2 MPa to -1.0 MPa decreased significantly root length,
shoot length and seed vigor index. They mentioned that
water uptake in the seeds decreased with increasing level
of water stress.

The highest seed yield of pumpkin was obtained in
100 cm row distances in compare to 200 cm. Row distance
had not a significant effect on mumber of seeds per fruit,
but the lughest fruits number was observed in lower row
distances (Table 2). Lower row distances had smaller
fruits in compare to higher distances but the difference
was not significant (Table 2). Also, 1000 seeds weight did
not affect significantly by row distances (Table 2). So it
seems that in lower row distances, fruit size, number of
seeds per fruit and seeds weight declined but this decline
was not considerable and increase m number of fruits
compensate 1t and increase the seed yield per unit area.
Research (Nerson, 2005) showed that increasing plant
density from 0.5 to 8 plants m™ in Cucrbita pepo
increased the fruits number per unit area whereas the
mean fruit weight decreased. These effects resulted m an
increase of fruit yield per unit area at high plant densities.
He reported that the highest seed yield per unit area was
obtained at 4 plants m . There was a general tendency of
decrease in seed number per fruit and in the mean seed
weight when increasing plant density. He mentioned that
the fruit number per unit area is probably the main factor
that dictates the seed yield limit. Squash plants have
vigorous vegetative growth and there 1s probably strong
competition between the plants at high population
densities. Maximum seed yield will be achieved under

practices that will promote the best compromise between
a maximum fruit number with a minimum decrease in seed
yield per fruit. To obtain higher seed production in
Cucurbita pepo, Loy (1988) considers the increase of
plant density and fruit number per plant a prior factor. In
higher plant densities (35000 plants ha™") seed weight and
fruit number per plant were lower, however seed yield
per hectare was ligher when compared to low densities
(8000 plants ha™). This study concluded that
14000 plants ha™ would be an adequate population with
a plant spacing of 1.2x0.6 m. This planting density
provided 44.4 g of seeds per plant. Using 14000 plant ha™
resulted in 2.1 fruits plant™" and highest seed weight per
fruit (21.0 g). Loy (1988) mentioned that a low seed yield
per plant is due to small weight or quantity of fruits in
high density planting. High plant population causes
competition for place, light and nutrients resulting in
lower seed production per fruit and per plant and small
fruits with lower weight. Ho (1992), mentioned that the
production of growing substances in the presence of
seeds stimulates the fruit growth, confirming the idea that
higher seeds amount per fruit results in bigger fruits.

Row distances had not sigmficant effect on oil
percentage but the highest o1l yield was observed m lower
row distances (Table 2). Wahba and Ezz El-Din (2002),
mentioned that dense planting (25 cm between hills)
produced the tallest plants and the lughest vield of seeds
and volatile yield of Chrysanthemum coronarium L.
compared with wider planting distance (e.g., 50 or 75 cm
between hills).

Germination index and germination percentage were
not affected by row distances but the highest root and
hypocotyl lengths and wet weights and also seed vigority
were observed m higher distances (Table 2). Arista and
Talaveras, 1996 reported that in lower plant densities
of Abies pinsapo, seedling vigor and root and shoot
lengths were higher in compare with higher densities.
Edelstein ez al. (1985) reported that different population
densities of Spaghetti vegetable squash did not affect the
seed size or germination percentage. There was no
germination difference between different plant spacing in
squash (Lima, 2003).

Within row distances did not affect any of evaluated
parameters in pumpkin (Table 3). It seems that in
Cucurbita pepop between row distances have more
enormous effect on yield and yield components than

Table 2: Effects of row distances on vield, vield components and seed quality of Pumpkin (Cucurbita pepo)

Row

distance SY No. No. MWF 1000 8] oy G LR LH DWR WWR DWH WWH

(cm) (gm™) SF Fm—? (g) SW @8 {gm™) dl o) (cm) (cm) () (2 (2) (g) VI
100 3.5 3soas 150 33454 1591™ 371%™ isg 88.2%  924* 77 6.6™ o™ 4.6° 5.2 gor 13.7
200 68.4° 373.8° 1.0° 3465.3%  166.7° 36.2% 24.4 83.2%  O44° 94¢  T9¢ 3.6v 4.9 53 a7 16.6%

*Means within columns having different letter(s) are significantly different according to TSR at p = 0.05, ns: non significant
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within row distances. This can be the result of the runner
character of this species, which the most competition for
light and space will be in within rows in compare with
between rows.

Data in Table 4 indicate that the most favorable
interaction treatment for seed yield and seed oil yield was
narrow distance (100 c¢m) with wrigation interval of 7 days.
Number of seeds per fruit, fruit weight and 1000 seeds
welght was not affected sigmficantly by interaction effect
of irrigation regime and row distances but the effect of
this interaction on number of fruits per umit area was
significant (Table 4). The highest number of fruits per umit
area was observed m narrow distance (100 cm) with
irrigation interval of 7 and 14 days, but in irrigation
interval of 21 days the highest seed yield and seed oil
vield observed in higher plant density (Table 4). These
results indicated that if water was not a limited factor,
increasing in plant density and decreasing row distances,
mncreased seed yield and seed o1l yield m pumpkin. Nadjafl
and Rezvam Moghddam (2002) reported that the highest
seed yield of Plantago ovata was observed m higher
urigation frequency (urigation mnterval of 7 days) and
higher plant density (144 plants m—). Interaction effect
of irrigation regime and row distance did not affect oil
percentage, germination index, germination percentage
and growth parameters of seedlings in pumpkin, but

observed in irrigation in 7 days irrigation interval and
200 cm plant density, which have the lowest completion
(Table 4).

Interaction effect of irrigation regime and within row
plant distance on seed yield and seed oil yield of pumpkin
was sighificant (Table 5). The highest seed yield and seed
o1l yield was observed in irrigation interval of 7 days and
plant distances of 40 cm (Table 5). The effect of this
interaction was not significant on yield components but
the ughest seeds mumber per fruit, number of fruits per
unit area and fruit weight was observed n this treatment.
Also o1l percentage was affected sigmficantly by thus
interaction and the highest o1l percentage was observed
in 7 days irrigation interval and 40 ¢m plant distance
(Table 4). Germination index, germination percentage,
seedling growth parameters and seed vigority of pumpkin
was not affected significantly by this interaction (Table 5).

Effect of interaction of within and between row
distances on seed yield, yield components and seed oil
yield of pumpkin was not sigmficant, only plant spacing
of 100%20 cm had a lower fruit weight, but the hughest
seed yield (100.4 g m ™) and seed cil yield (38.6 g m™) was
observed in plant spacing of 100x40 cm (Table 6).
Germination index and germination percentage was not
significantly affected by row arrangement but seedling
growth parameters were affected significantly by plant

the highest growth parameters of seedlings was spacing (Table 6). The highest primary root and

Table 3: Effects of planting distances on yield, vield components and seed quality of Pumpkin (Cucurbita pepo)

Plant

distance 8Y No. No. MWF 1000 O oY G LR LH DWR WWR DWH WWH

(erm) (gm™® SF Fm™ (g SW( Co (@m? Gl G0 (em) (m) (g (& (4] (g VI

20 773 3640 1.3« 3205.6 16l.6™ 35.3™ 27.9%  86.8 940 81v 69 3.6m 4.6 5.3« 91w 144

40 8.0 369.4=  1.3= 36054 1642 38.0¢ 32.4= 8590 031 Q.0 77 3.6% 4.8+ 5.2% Q.5 15.9%

ns: non significant

Table 4: Interaction effects of irrigation regimes and row distance on yield, yield components and seed quality of Pumpkin (Cucurbita pepo)

Trrigation Row

intervals distance SY No. No. MWF 1000 (0] oY G LR LH DWR WWR DWH WWH

(Day) {em) (gm™) SF Fm (g) SWi) (09 (em™) G () () (em) (g (@ (8 (g VI

7 100 1299 3959 1.9  3536.8¢ 1643 39.1= 51.5 846~ 940 89 7T6° 3.6~ 50 5.3 10.0° 15.8%
200 64.1° 3733 1P 38788 168.8* 385 243 88.8c 953 109 10.0* 3.6 59 54+ 12.0% 202

14 100 98.3* 3545 1.7 3219.6% 1584% 37.00 374 878 933 6.7 6.5 36 44 5.00¢ 8.7=  12.6%
200 69.8* 3895 1.0 34951% 1643 333 226 786 92.4¢ 89 69° 36° 41 5.3w 8.7 148«

21 100 52.2 3284 0.9 3280.0° 154.5° 35.2° 185 92.1% 90.6° T4F S50° 36 47 5.3% 7.9%  12.5%
200 FLA® 3585 1.1° 3021.9% 167.0° 36.7° 263" 86.2% 053% 84® 6.9 3.6° 46 5.3+ 8.4 147

* Means within columns having different letter(s) are significantly different according to LSR at p = 0.05, ns: non significant

Table 5: Interaction effects of irrigation regimes and planting distance on vield, vield components and seed quality of Pumpkin (Cucurbita pepo)

Irrigation Plant

intervals distance SY No. No. MWF 1000 O oY G LR LH DWR WWR DWH WWH

(Day) (em) (gm™® SF Fm™ (g) SW(@ (%) (em™ GI (%) (em) (em) (g () () (g) VI

7 20 81.2% 3787 13% 357L.1% 166.2° 361 20.3° 83.8¢ 053¢ 03¢ g5 3 S3e 53w 100 7.3
40 112.8 3005 1.6° 38M44% 1669° 415 465 $4.6° O4% 1055 O0° 3.6° 56 53¢ 112 188%

14 20 §7.56 3570 1.5% 31321 165.7° 36.0° 3264 SL.O¢ 9% 6T 55% A0 52 8§ 340 1176
40 80.7* 3860 13 35827 157.1% 343w 27.5° 854 o4 8O% 785 3G 45 S0 03w 5T

21 20 63.3% 3562 1.0° 20136 153.0° 337 21T 90.8° 9= 83 6.6° 3.6 45 53 8§3= 142
40 60.3  330.7°  1.0®  3388.2¢ 168.4° 34.3® 232 87.6° Q1% 7.5 2% 3.6 43¢ 53¢ gQe  ]3.1M

* Means within columns having different letter(s) are significantly different according to LSR at p = 0.05, ns: non significant
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Table 6: Interaction effects of row distances and planting distance on yield, yield components and seed quality of Pumpkin (Cucurbita pepo)

Row Plant

distance  distance SY No. No. MWF 1000 0 oY G LR ILH DWR WWR DWH WWH

(cm) (em)  (gm™) SF Fmi (g) SWig) (%) (gm™) Gl (%) (em) (em) (@) (g (2 (g) VI

100 20 86.5° 3463 15 31360 1563 371  33.0% 904%™ 955 01 74T 34 46 53w 93*  16.1®
40 1004 373.0 1.5 3555.0¢ 161.9% 37.1* 386% 859% {97 62 59 36° 45 51 84=  11.3°

200 20 68.1 3817 1.3 3276.0¢ 167.0% 335 227 8320 924w 720 64 3.6 460 53¢ 8.9= 127
40 68.1% 3658 1.1 3655.0° 166.4° 38.9° 261" 85.8° 964 11.7* 9.5 36° 51* 53¢ 10.5% 205

Means within columns having different letter(s) are significantly different according to LSR at p = 0.05, ns: non significant

Table 7: Interaction effects of irrigation regimes, row distances and planting distance on yield, yield components and seed quality of Pumpkin {(Cicurbita pepo)

Irrigation Row

Plant

intervals  distance distance SY No. No. MWF 1000 (e} oY G LR LH DWR WWR DWH WWH
Day) (cm) (cm) (gm™) SF Fm* (g) SWi(g) (%0 (gm™) GI (%) (em) (cm) (g) ® g @ VI
7 100 20 89.7%  375.8¢ 150 3342.9% 1534 37.4% 335 §o.6¢ 9374 103 89¢ 3.6° 53¢ 53 11.0% 188"
40 170.1°  416.0®  23* 37307 1752 40.8°  69.4° 7O 90.0% 75 62° 3.6° 48 52 91® 129
200 20 728 381L6° 10T 37993 179.0% 34.9% 251 880 933¢ 83~ 82 3.6° 54 53% 108 156°
40 5540 3650 0.9° 39582 1586 42.1° 2357 89.6° 973 136™ 11.8° 3.6° 64° 54% 132° 247
14 100 20 11375 3274  2.1°  2977.7° 165.5% 4057 463" 89.3*  90.6 62 36° 41 53 86~  TO0* 126"
40 83.0%¢ 3817 14!  3461.4% 1514 33.5 2860 86.4%  96.0% 64 67 3.6 47 48  89% 127°
200 20 61.2°%  386.9¢ 0.9% 32864~ 1659 315 19.0° 728 933 64% 48 36¢ 39 52% T8¢ 109
40 784 392.2*  1.2* 37039 162.8~ 351™* 2637 84.5% 920 114 89 37 43 53 96~ 188"
21 100 20 562 3356° 1.0° 3086.6° 1500% 334 19.2% 925  986° 100® 7.0° 3.6° 44 54 85 168%
40 481 321.2° 0.8 34733 159.1%  37.0%% 17.9° 917 82.6° 4.8 4.8 3.5 53 40 73 g2
200 20 70.4%  376.8° 1.0° 27407 1559 34.0*  24.1% 89.0° 90.6 67 61 3.6° 46 52 81* 116"
40 72.5% 3402 122 3303.0%  178.0%  39.4%! 28.5¢ 83.4% 100.0% 10.1% 7.7 3.6 47 53¢ 88° 179°

Means within columns having different letter(s) are significantly different according to LSR at p = 0.05, ns: non significant

hypocotyl lengths and wet weights and also seed vigority
were observed m plant spacing of 200x40 cm. These
results showed that lower plant densities and in result
lower competition between plants for nutrients, space and
light improved seed vigority in pumpkin seeds.

Data mn Table 7 showed that the most favorable
interaction treatment for seed yield (170.1 g m™) and
seed oil yield (69.4 g m™) of pumpkin was irrigation
mterval of 7 days and plant spacing of 100x40 cm
(25000 plants ha™). In this row arrangement and irrigation
interval, number of fruits per unit area (2.1 F m™*) was
significantly higher than other treatments, but mumber of
seeds per fruit, fruit size and 1000 seeds weight did not
affected significantly by this mteraction (Table 6). To
obtain higher seed production in Cucurbita pepo, Loy
(1988) considers the increase of plant density and fruit
number per plant a prior factor. In higher plant densities
(35000 plants ha™") seed weight and fruit number per plant
were lower, however seed yield per hectare and fruits per
unit area were higher when compared to low densities
(8000 plants ha™). This author concluded that
14000 plants ha~' would be an adequate population with
a plant spacing of 1.2x0.6 m. This planting density
provided 44.4 g of seeds per plant. Using 14000 plants
ha™ resulted in 2.1 fruits plant™" and highest seed weight
per fruit (21.0 g). In condition that water was a lumitation
factor (21 days irrigation interval), the highest seed yield
and seed oil yield was observed in plant spacing of
200x40 cm (8000 plants ha™"). So the results showed that

the optimum plant density and row armrangement of
pumpkin will be changed by Lmitation of another
environmental factor such as water.

The highest seed oil percentage was observed in
irrigation interval of 7 days and plant spacing of
100x40 cm. Germunation index, germination percentage
and seedlings growth parameters were not affected
significantly by this interaction, but the highest seedlings
growth parameters and seed vigority were showed in
the lowest competition condition (the lowest plant
density (8000 plants m ™) and highest irrigation
frequency) (Table 7).

CONCLUSIONS

Results of this study indicated that pumpkin can be
irrigated by wrigation intervals of two weeks without any
significant decrease m seed yield and seed o1l yield. Also
it produced considerable seed yield (68 g m™) in irrigation
interval of 21 days. So because of high economical value
of pumpkin seeds and water scarcity tolerance, tlus
species can be mtroduced as a cash crop to dryland
agroecosystems of the country.
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