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ABSTRACT

A lield experiment was carried out during 2006/2007 growing scason at the Agriculiural Research
Station, Mu’tah Universitly, Jordan, to study the effect of planting datc and plant spacing on onion yicld
under rain-led in semi-arid conditions of Jordan. Treatments were arranged in a split plot design with 3
replicates. The main plots were assigned for planting on (Dec. 1, Dec. 15, Jan. 1, Jan. 15 and Feb. 1),
while the sub-plots were assigned lor plant spacings (10, 15, 20 and 25 cm).

Onion bulb yicld and bulb weight were decreased with delaying planting date. The highest yield was
produced with the earlicst planting date (Dec. 1). Neck thick diameter, bulb diameter and bulb height
were significantly decreased with delaying planting. Wide plant spacing reduced onion bulb yield, but it
significantly increased individual bulb weight, neck thickness and bulb diameter. In general, maximum
onion bulbs yield (23.71 ton ha ') was obtained from early planting date with the closest plant spacing. In
conclusion, the besi onion yield in terms of quantity and bulb characters was obtained when onion
transplants were planted on Dec. 1 or Dec. 15 at the closest plant spacing under semi-arid conditions.
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1. INTRODUCTION influence on onion growth. The yield polential of
Onion {Allium cepa L.} is once of the most onion plant depends on the extent of vegetative
important  vegetable crops worldwide and in growth attained before bulbing commences
Jordan. Onion ranks first in terms of arca and (Brewester et al., 1977; Madisa, 1994; Gonzalez
production amongst the bulb crops in the world. et al., 1997; Derawadan ef al., 2002; Adekpe et
Also, it is produced in a wide range of climatic al., 2007; Al-Moshileh, 2007). Yet, the available
conditions throughout the world. Due to the rapid data obtained under different agroclimatic
increase in local consumption and world demand, conditions, though valuable, can not be adopted
there is a need to increase the productlivity of for local conditions. Therefore, this study was
onion bulbs Lo meet this demand. designed 1o find out the optimum planting dates
The productivity of onion crop is strongly and plant spacing for maximum onion yield under
influenced by a number of cnvironmental factors semi-arid conditions of Jordan.
including the cultural practices such as time of
planming data (Daymond er af., 1997) and plant 2. MATERIAL AND METHODS
density (Khan er al., 2003). Proper spacing A field experiment was conducted ai the
ensures optimum plant growth through adequate Agricultural Research Station, Mu’tah University,
utilization of moisture, light, spacing and nutricnts Jordan, during the growing scason of 2006/2007.
{Wecerasinghe and Fordham, 1994). Also, onion is The cxperiment was performed on a sandy clay
highly sensitive to iemperalure and photoperiod, loam soil with the following characteristics: pH
so planting date is considered a critical importance  7.78, clectrical conductivity (EC) 1.28 ds/m, total
in determining onion yield. A number of studies in CaCO4 32%, organic malter 1.63%. The region
the world has shown that onion production can be has a Mediterrancan climate (semi-arid, with coid
improved through appropriate cultural praclices rainy winters and hot dry summers) with annual
(Wecrasinghe and Fordham, 1994; Daymond et mean rainfall of 350 mm, most of the rain fall
al., 1997, Khan et al., 2003). Overwintered onjon oceurs from Deccmber to February,
crop 1s exposed to a great scasonal fluctuation of The treatments consisted of five planting dales
temperature and photoperiod, boih having a strong  at about two week interval (Dec. 1, Dec. 15, Jan.
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1, Jan. 15 and Fceb. 1), and four inter-plant

spacings (10, 15, 20 and 25 c¢m). The experiment
consisted of 20 treatments and 3 replicates in a
splil plot design. The main plots were arranged for
different planting dates, while the sub-plots were
arranged for plant spacings. The total area of cach
plot was 12 m’ which consisted of 4 rows 3 m
long and 0.5 m apart. The soil was prepared for
planting by plowing, disking and leveling. Total
amount of decomposcd animal manure (3 tons ha’
Yy and triple-super phosphate (300kg ha') were
added during land preparation (lalc November) for
all treatments. Seeds of onion (Giza 20 cv.) were
sown 2 months belore cach planting date. Seeds
were sown in polyester trays filled with pcat moss
and perilite (3:1 ratio) and walered as necessary.
Onion transplants of 60 day old were planted in
respective to planting dale and according 1o the
dilferent treatments ol plant  density  which
mentioned previously. Weed control were done
manually by traditional hec. Recommended
agricultural practices were  [ollowed in  the
experimental  fields  throughout  the  growing
scason. Bulbs werce harvesied (June, 15) when the
leaves turned yellowish green and had started
withering, The bulbs were kept on the open oor
to cure for three days. Ten bulbs (rom each
treatment were laken randomly o determine the
bulb character measurcments. Total yield per
hectare, average weight of bulb, bulb diameter,
neck diameter and bulb height were recorded.
Dala were subjecled to analysis ol variance
(ANOVA) by MSTAT-program and mcans were
scparated wsing Duncan’s Multiple Ranges Test
(DMRT) with P<{).05 (Lentner and Bishop, 1993).

3. RESULTS AND DISCUSSION
3.1. The separate effects of planting date and
plant spacing on onion

Datla of the separate etfects ol planting date and
plant spacing on onion yield, average bulb weight,
neck thick diameter, bulb diameter and bulb
height are presented in Table (1). Planting date
significantly (P< 0.05} aftected the yield of onion
and the average bulb weight. There was
significant (P< 0.05) decline on onion yicld per
hectare and average bulb weight with delaying the
time of planting. The highest yield {17.09 ton ha’
"y was produced with the earliest planting date
(Dce. 1), while the lowest yield (3.95 ton ha ™)
was produced with the latest planting date (Feb.
1). Determined, average bulb weight had similar
trend. The largest bulb weight (126 gm) was
obtained with the earliest planting date (Dec. 1),
while the smatlest bulb weight (33 gm) was
obtained with the latest planting date (Feb. 1). In
general, bulb characters as neck thick diameter,
bulb diameter and bulb height were significantly
{P< .05) decreased with delaying planting date
from Dec. 1 1o Feb. 1. The latest planting date
showed the lowest onion yield and the smallest
bulb weight may be due to the short period
allowed for growth. Such results confirm the
findings of many researchers (Madisa, 1994; Rizk
et al., 1996; Gonzalcz et al., 1997; Derawadan et
al., 2002; Bhuiya er al, 2003; Adekpe et al,
2007; Al-Moshileh, 2007). They reported that late
planting date resulted in lower yicld and smailer
bulbs and thick necks as compared with early date.
Also, Brewester et al. (1977) reported that sowing
date was critical in determining yiclds of over
wintered onion crop. According lo Brewcester et
al. (1977) the plants must be sufficiently large to
survive the winter and to establish a larpe leal
canopy carly in spring. It mcans that onion plant
mus{ attaine higher vegetalive growth in early
planting, which possibly leads to the development
of larger bulbs and higher yield.

Table (1): The separate effects of planting date and plant spacing on cured bulb yield, average bulb weight
and bulb characters of onion grown under rain-fed in semi-arid conditions.

Treatment Bulb yield Average bulh weight Neck thick Bulb diamelerJ Rulb height (cm})
L. (onha™) | (gmbuih’?) diameter (cm) (cm)

Planting date

Dec. 1 17409 a 126 a n 0.70 a 73 a 5.79a

Dec. 15 13.96 ah 97 h 0.53 b 7.0 a 540 b

Jan. 1 13.46 b 97b 035 ¢ 64 b 538hb

Jan. 15 9.15¢ 59¢ 0.27 cd 58¢ 5.02¢

Feh. 1 3.95d 33d 1 0.25d 5.0d 4.85 ¢

Piant spacing (¢m) ]

10 [ 16.69a  74c¢ 1 035¢ 60b 519a

15 11.49 b 77¢c 041 h 6.1b 520a |

20 9.74 ¢ 8 b 0.44 b 65a 5.40a

25 8.97 ¢ 103 a 0.48 & 644 536a |

*Means having differem letters within each columm of cach factor afe significantly ditferent at 5% level of probability according to DMRT
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Plant spacing had significant (P< 0.05) effcct

on bulb yield per ha (Table 1). It is cvident that

increasing plant spacing from 10 to 20 cm
significandy (P< 0.05) reduced bulb yicld, while
further increase to 25 ¢m did not cause additional
reduction in bulb yield of onion. The highest yield
(16.69 ton ha ') was recorded at 10 cm spacing,
whercas the lowest yield was recorded at 20 and
25 cm spacing. Furthermore, wide planl spacing
had significantly (P< 0.05) increased individual
bulb weight, neck thickness and bulb diameter,
but had no eflect on bulb height. Planting of onion
at 20 and 25 cm spacing produced larger bulbs
compared with planting at 10 and 15 cm spacing.
The present results agreed with the findings of
many researchers  (El-Habasha et al., 1985;
Weerasinghe and  Fordham, 1994; McGeary,
1983; De Visser and Van Den Berg, 1998 Kanlon
et al., 2003). They reported that total onion yield
was increased as the plant spacing decreased and
average bulb weight as well as bulb diameter
increased with increased the plant spacings. In
general, the increase in onion bulb yield per unit
area under the higher plant densities might be due
mainly to the increase in number of bulbs in wnit
arca {El-Gamilt, 1996; El-Habasha er ul., 1985;
Islam et af. 1999; Khan et «f., 2003). In addition,
with wide distance, the competition belween
onion plants are minimized and consequently
encouraged the capacity ol onion plants in
building metabolites and increased both diameter
and weight of bulb (El-Gamili, 1996). Onion
plants grown at the wide spacing received more
soil water, mineral and solar radialion under less
interplant competition which promoted vigorous
growih resulling in positive bulb traits (Khan et
al., 2003).

3.2. The interaction effects of planting date and

. plant spacing on onion

Data of the interactive effects of planting date
and plant spacing on onion yicld and average bulb
weight are presented in Table 2. Maximum onion
bulbs yicld (23.71 ton ha ') was obtained [rom
early planting date (Dec. 1) with closer plant
spacing (10 cm). On the other hand, the lowest
onion bulbs yield was obtained from the latest
planting date (Feb. 1) with plant spacing more
than 10 cm. In general, within each planting daie,
cach increase in plant spacing resulted in a
reduction in onion bulbs yield. Moreover, bulb
yield was decreased when planting dale was
delayed at all plant spaces. On contrary to bulb
yield, average bulb weight signilicantly (P< 0.05)
increased with increasing plant spacing within
cach planting date. To produce higher yield in
onion, onion transplants had o be planted al early
time (Dce. 1) which allowed development of
large vegetative parls {(Madisa, 1994; Gonzalez ef
al., 1997; Derawadan et al., 2002, Bhuiya et al,
2003; Al-Moshileh, 2007). The present results
agree with carlier findings of (El-Gamili, 1996;
El-Habasha et al., 1985; Islam et al. 1999; Khan er
al., 2003). They indicated that the production of
high onion bulb yicld per unit area under the high
plant densities is attributed mainly to the increase
in the number of bulbs in unit area.

Data of the interactive effects of planting date
and plant spacing on bulb diameter, neck thick
diameter and bulb height are presented in Table 3.
Bulb diameter, neck thick diameter and bulb
height were significanily (P< 0.05) higher when
transplants were planted on Dec. 1 at all plant
spaces and on Dec. 15 at 25 cm plant spacing
comparcd with other trcatment combination. The

Table (2}: The interaction eftect of planting date and plant spacing on cured bulb yield and
average bulb weight of onion grown nader rain-fed in semi-arid conditions.

Plant spacing (cm)
Planting date 10 | 15 ! 20 | 25
Cured bulb vield (ton ha ™)
Dec. 1 23.71 a* 17.83 ¢ 13.91 de 1.291 ¢
Dec. 15 1733 ¢ 16.08 cd 11.33 efg 1.108 eigh |
Jan. 1 20.50 b 12.25 efg 11.50 efg 9.59 fghi
Jan. 15 14.42 ef 8.50 hi B.A7i 7.50i
Feb. 1 9,50 ghi 2.77j 378 3.75]
Average bulb weight (gm bulb ™)

Dec. 1 105 de 124 he 131 ab 147 a
Dec. 15 89 efg 107 cde 114 bed 145 a
Jan. 1 98 ef 82 g 97 def 114 hed
Jan. £S5 47 hj 50 ij 64 hi 75 gh
Feb. 1 3 jk 24k 37 jk 36 jk

*Means having different letters within each interaction of cach parameter are significantly
ditterent at 5% level of probability according to DMRT
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Table (3): The interaction effect of planting date and plant spacing on bulb
characters of onion grown under rain-fed in semi-arid conditions.

. Plant spacing (vm)
PI:::mg 10 15 200 | 25
¢ Neck thick diameter (cm)

Dec. 1 0.63 b 065 h 0.70 ab .83 a
Dec. 15 04.43 cd 0.58 be 9.55 be 0.55 be
Jan. 1 0.35 de 0.33 def’ .35 de 0.38 de
Jan. 15 0.l5¢g 0.28 defg 0.33 def 0.33 def

Feb. 1 0.18 fg 0.23 efg 0.28 0.33 def

defg
Bulb diameter (cm}
Dec. 1 6.9 be 7.3 ab 7.3 ab 7.6a
Dec. 15 6.5 cd 7.0 ab 7.2 ab 7.3 ab
Jan. 1 6.4 cd 62d | _65cd 6.4 cd
Jan. 15 521y 57ef 63d 6.0 de
¥eb. | 53fu 44h 53t 49gh |
Bulb height (cm) i

Dec. 1 5.65 abe 5.70 abe 5.70 abg 6.10 a
Dec. 158 5.00 def 5.43 hede 5.45 bed 5.73 ab
Jan. 1 5.73 ab 5.25 bedef 5.45 bed 5.08 cdef
Jan. 15 4.78 f 4.83 def 5.40 bed 5.08 cdef
Feb. 1 } 4.80 ef 4,79 ef 4.98 def 4.83 def

*Means having different letters within each interaction of each parameter are significantly
different at 5% level of probability according to DMRT.

competition between onion plants at wide spacing
arc minimized and consequently encouraged the
capacity ol onion plants in building metabolites,
and increased both diameter and weight of bulb as
mentioned  carlier by several researchers (El-
Gamili, 1996; Khan et af., 2003). Also, Onion
plants grown at the wide spacing received more
-s01l waler, minceral and solar radiation under less
interplant compelition which promoted vigorous
growth resulting in positive bulb traits (Khan ef
al., 2003},

In conclusion, the maximum yicld of onion in
the closet spacing was duc 10 the highest number
of plants which led to the highest yield. But the
size of bulb in the close! spacing was small. The
best onion yield in terms of quantity and quality
was obtained when onion transplants were planted
on Dee. 1 or Dec. 15 at closed spacing (10 ¢cm)
under semi-arid conditions of Jordan.
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