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Impact of Cultivars and Planting Dates on Yield
of Onion Bulbs
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ABSTRACT

Two promising onion cultivars, namely; Texas Yellow Grano 502 and Giza
Synthetic cultivars were planted in two years at three planting dates from late
September to early December. Early planting in September produced the highest yield
and the largest weight per bulb. In the combined analysis, the average yield was 38.663,
22.133, and 11.692 tons per hectare and the mean bulb weight was 130.56, 74.58, and
38.27 g in the early, medium, and late planting dates, respectively. Texas Yellow Grano
502 produced a higher yield than Giza Synthetic. The average yield ranged from 27.552
to 31.530 tons/ha for the former and 17.563 to 20.007 tons/ha for the latter. The
combined analysis showed that cultivar X planting date and planting date X year
interactions were significant.

INTRODUCTION

Several studies on the relationship between yield of onion bulbs and date of planting
were reported from different parts of the world. In the Ukraine, Usik and Batsei (12)
showed that planting in mid-November produced 269, higher yields than in mid-April.
Early studies in Bulgaria by Petkov et al. (9) indicated that higher yield was obtained
from February and March plantings relative to September and November. Recent
studies by Minkov and Todorov (7) showed that yields declined as sowing was delayed
from March to April. Vik (13) found that transplanting on April 20, advanced maturity
by 10 days compared to May 9. In India, Singh and Singh (10) planted onion during
the period from October to January. Early sowing favoured leaf, root, and bulb
growth, and gave the highest yield. Joshi et al. (6) transplanted onion seedlings from
November to January. The highest yield was obtained from November transplants.
Yield decreased with the delay in transplanting. Extensive experiments were conducted
in U.S.A., where onion cultivars were seeded at different dates. In Illinois, Hopen and
Peterson (4) found that late sowings gave the highest yield in 2 years, but in the third
year yield was highest from early sowings. In Texas, Fuqua and Howell (3) showed that
with autumn seeding the optimum date was the last week in September. In Egypt,
Moursi et al. (8) investigated the effect of planting from August to October. The yield
decreased in September and October plantings.
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Texas Yellow Grano 502 and Giza Synthetic cultivars were used in the present
investigation since they were among the most promising cultivars in the Libyan
Jamabhiriya (1, 14). A suitable planting date of onion is not well documented. Thus, a
knowledge on the performance of these two cultivars at three planting dates was
urgent. This would be necessary to reveal the proper time for planting onion in Tripoli
area.

MATERIALS AND METHODS

A split plot experiment with four replications was conducted at the University
Research Farm in Tripoli, in the two successive seasons 1976-1977 and 1977-1978. The
two cultivars, namely, Texas Yellow Grano 502 and Giza Synthetic were allotted to the
main plots. Plants were grown from transplants that were raised in a seedbed. The
sowing and transplanting dates and the seedlings age at transplanting during the two
seasons were as follows:

1976-1977 19771978
Planting Seeding Trans- Age of Seeding Trans- Age of
date planting seedlings, planting seedlings
days days
First Sept. 21 Feb. 3 135 Oct. 2 Feb. 4 125
Second Oct. 18 Feb. 26 131 Nov. 2 March 5 123
Third Dec. 8 March 21 103 Dec: 3 April 1 119

The three planting dates occupied the subplots. Plot size was 6 m? and consisted of 5
rows 4 meters long and 30cms apart, and 10 cms between plants. Fertilization and
irrigation were applied as commonly practiced.

Late in the growing season, maturity dates, ie. date at which 507, or more of the
tops fall down, were recorded.

The number and weight of singles, doubles, and off-coloured bulbs were recorded at
harvest. Yield is expressed as marketable yield which consists only of single bulbs. Data
were analysed by the analysis of variance with covariance adjustment on plant
population.

The weight of single bulb, as a measure of size, was determined by dividing weight of
single bulbs by their number. Data were analysed by the analysis of variance.

Yield data and weight of single bulb from the two years were combined into an
overall analysis of variance.

RESULTS AND DISCUSSION

Yield

The first, second, and third planting dates referred to seeding from late September to
early October, from late October to early November, and in early December, res-
pectively. The period elapsed between planting dates was approximately one month.
Mean monthly temperature and range of photoperiod in Tripoli area are shown in
Table 6. Seedlings were transplanted as soon as they reached the proper size. This
coincided with an age which ranged from 103 to 135 days. The difference in seedling
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Table 1 Yield of onion bulbs as affected by two cultivars grown in 1976-
1977 and 1977-1978 seasons.

Adjusted mean yield of cultivar

Years Texas Yellow Grano Giza Synthetic F
T/ha T/ha

1976-1977 31.530 20.007 26.011*

1977-1978 27:552 17.563 20.393*

Combined

Analysis

Cultivars 30.313 18.013 44.842%*
1976-1977 1977-1978

Years 27155 21170 9.315*

CXY - — 0.055 NS

age was attributed to the apparent cessation of seedling growth during the very cold
months from December, January to February. Low temperatures prevailed and
averaged 14.0, 12,6, and 13.6°C, respectively.

The effect of cultivars on the yield of bulbs is presented in Table 1. Significant
differences in yield between cultivars were found in each year. The combined analysis
showed highly significant differences between cultivars. Texas Yellow Grano 502 gave a
higher yield than Giza Synthetic. The average yield ranged from 27.552 to 31.530
tons/ha for the former and 17.563 to 20.007 tons/ha for the latter. The effect of year was
significant. A higher yield was produced in 1976-1977 than in 1977-1978. The
interaction between cultivars and years was not significant.

As to the effect of planting date, there were highly significant differences in each year
(Table 2). The highest yield was obtained from the first planting date. In the combined
analysis, the yield was significantly affected by planting date. In the combined analysis,
the yield was significantly affected by planting date, and years X planting dates
interaction. There was a decrease in yield by lateness in planting from September to

Table 2 Yield of onion bulbs as affected by three planting dates of
cultivars grown in 1976-1977 and 1977-1978 seasons.

Adjusted mean yield in year

Planting date 1976-1977 1977-1978 Mean
T/ha T/ha T/ha

First 42.260 35.865

Second 25913 15932

Third 9.133 15.875

F 47.178%* 44.493*+

L.S.D. (0.05) 6.363 4983

Combined analysis

First 42.868 34.460 38.663

Second 26.627 17.640 22.133

Third 9.223 14.160 11.692

F 5.632% 93.005%*

L.S.D. (0.05) for planting dates = 3.770
2PDin | year= 5.333

2 years at 1 PD= 5935
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Table 3 Yield of onion bulbs as affected by cultivar X planting date in 1976-1977 and
1977-1978 seasons.

Adjusted mean yield of cultivar

Planting date Texas Yellow
Grano Giza Synthetic
T/ha T/ha
1977-1978
First 47.617 24.115
Second 21.367 10.495
Third 20.790 10.962
F 5.239*
L.S.D. (0.05) for: 2 PD for 1 cultivar = 7.047
2Catl1PD = 8.655
Combined analysis
First 48.403 28.923
Second 27.502 16.765
Third 15.407 7978
F 5.541*
L.S.D. (0.05) for: 2 PD for 1 cultivar = 5.333
2Catl1PD = 5935

December. The average yield was 38.663, 22.133, and 11.692 tons per hectare in the
first, second, and third planting dates, respectively. The interaction between planting
dates and years excerted significant differences on yield. The yield in the first planting
date (September) proved its superiority relative to the other dates.

The interaction between cultivars and planting dates significantly affected the yield
of bulbs in 1977-1978, but was not significant in the preceeding year (Table 3). The
combined analysis however, showed that the effect of this interaction was significant.
Data for one cultivar planted at various dates indicated that the yield of Texas Yellow
Grano 502 was highest, with an average of 48.403 tons per hectare, in the first planting,
and lowest with an average of 15.407 tons per hectare in the third planting. The same
trend was found to Giza Synthetic that yielded 28.923 and 7.978 tons per hectare in
the first and third planting dates, respectively. When the two cultivars were compared
at the same planting date results showed that Texas Yellow Grano 502 out-yielded
Giza Synthetic at each date.

The coefficient of variation for cultivars ranged from 17.92 to 26.307,, whereas that
of planting dates had a range from 20.07 to 22.447%.

Our results agree in general with the findings of El-Murabaa et al. (2) who worked
under Tripoli conditions.

Weight of single bulb

Data on the effect of planting date on this trait are presented in Table 4. Significant
differences in bulb weight existed due to the effect of cultivar and planting date. This
was true in each year. The combined analysis showed significant differences between
cultivars. The bulb of Texas Yellow Grano 502 was greater in weight than that of Giza
Synthetic. The average bulb weight was 99.77 g for the former, and 62.50 g for the latter
cultivar. Significant differences existed between planting dates. The highest weight was
produced at the first planting date. Bulb weight was also affected by cultivar X planting



Table 4 Effect of planting date of two onion cultivars on single bulb weight, g, during 1976-1977 and 1977-1978 seasons.

1976-1977 1977-1978 Combined analysis
Cultivar Planting date Mean Planting date Mean Planting date Mean
First Second  Third First Second  Third First Second Third
Texas 169.53 10607 3039 101.99 14969 7685 66.14 97.56 159.61 9146 48.26 99.77
Yellow
Grano
Giza 118.25 7244 18,63 70.1 84.07 4299 37.94 55.00 101,52 5771 28.28 62.50
Synthetic
Mean 144.25 89.25 2451 11688 5992 52.04 130.56  74.58 38.27
Cultivars:
F 13.72* 18.79* 27.81**
LSD 0.05 27.46 31.23 15.39
Planting dates:
F 111.08** 46.38** 22.22%%
LSD 0.05 17.52 16.00 11.24
CX planting date:
F N.S. NS. 6,27
LSD 0.05
2Catl1PLD 25.64
2PID.for 1 C 15.89
Year X planting date:
F 17.55%
LSD 0.05
2 PDin | year 15.89
2 yearsat 1 PL D. 2564
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Table 5 Date of maturity in 1976-1977 and 1977-1978 seasons, and for the two seasons combined: days from transplanting to maturity, extra days of growth as
compared with third planting date, yield, gain per day after standardization, and actual gain per day.

Texas Yellow Grano 502

Giza Synthetic

Planting | Date of  Days Extra Yield Contr.  Gain Actual | Date Days Extra Yield Contr.  Gain Actual
maturity  from days T/ha of per gain of from days T/ha of per gain
trans. of plant- day per mat. trans. of plant- day per
to growth ing day to growth ing day
mat. date T/ha mat, date T/ha
Third June 84 0 15.407 16.87 0.00 0.00 June 92 0 1978 14.87 0.00 0.00
15, 22 22,
30
Second June 101 17 27.502 3012 0.78 0.711 June 113 21 16.765 31.24 0.78 0418
9,11 22,
24
First May 28, 116 32 48.403 53.01 L13 1.031 June 136 44 28.923 53.89 0.89 0476
June 1 17,

22

cel
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date and year X planting date interactions. For each cultivar, the weight of bulb was
larger at the first planting date than at other plantings. When the two cultivars were
compared at a specific planting date only the first planting date produced a greater
bulb weight than other plantings. In regard to year X planting date interaction there
was a decrease in single bulb weight by lateness in planting. This tendency was
pronounced in 19761977 season.

The coefficient of variation of single bulb weight ranged from 24.58 to 31.52%, and
from 18.70 to 19.26%, for cultivars and planting dates, respectively.

The average date of maturity for 1976-1977 and 1977-1978 seasons and number of
days from transplanting to maturity for the two seasons combined are given in Table 5.
Plants of each cultivar reached maturity within one to three weeks regardless of time of
planting because they started bulbing at the same time with the onset of the minimum
photoperiod. Plants of each cultivar in each planting date matured within one week
when the two seasons were compared. Evidently, Texas Yellow Grano 502 showed
some earliness as compared with Giza Synthetic. If the third planting date was taken as
a standard, then as the planting date became earlier, from third to second date, the gain
per day for Texas Yellow Grano 502 was 0.78 and the actual gain was 0.711 tons per
hectare per day. As planting date moved from the third to the first date, the gain per
day was larger being 1.13, and the actual gain per day was 1.031 tons per hectare. This
trend for Texas Yellow Grano 502 deviates to some extent from that of Giza Synthetic
where the actual gain in yield per day was 0.476 and 0.418 tons/ha for the early and
intermediate plantings, respectively.

Early studies by Thompson and Smith (11) showed that bulbing in onion is
determined by the interaction of day length and temperature. Bulbing occurs when
minimum photoperiod and temperature requirements are met. If the plants at bulbing
are of small size, low yield results because of the formation of small mature bulbs.
According to Jones and Mann (5), when plants begin to bulb, the formation of new
leaves and roots almost cease and the entire plant enter into a state of rest.
Subsequently the growth of bulb depends on the leaves already present when bulbing
commences.

The two cultivars used in the present study are short day cultivars. Texas Yellow
Grano 502 was slightly earlier than Giza Synthetic. This may be attributed to relatively
longer minimum photoperiod required for bulbing of the latter. Variation in maturity

Table 6 Mean temperature “C, and range of photoperiod, hr, for

Tripoli area.
Month Mean temperature  Range of photoperiod
G hr
January 12,6 10.13-10.40
February 13.6 10.45-11.32
March 15.5 11.37-12.33
April 18.3 12.41-13.32
May 20,9 13.37-14.15
June 243 14.18-14.29
July 259 14.27-14.03
August 26.6 13.57-13.11
September 25.7 13.04-12.09
October 226 12.02-11.07
November 18.2 11.01-10.23

December 14.0 10.20-10.11




134 M. W. EL-SHAFIE AND W. A. WARID

date from year to year of a given cultivar may be attributed to temperature. Maturity
will be delayed if low temperature prevails. If temperature exceeds the minimum, the
bulbing process will be more rapid and maturity is hastened. Following the recorded
monthly photoperiod and temperature (Table 6), it was evident that the two cultivars
under study started bulbing in February and March. Early planting of both cultivars
resulted in higher yields because it permits the development of large size plants before
bulbing starts.

Texas Yellow Grano 502 gave a higher yield than Giza Synthetic in both seasons
because weight per bulb produced by the former was higher than that of the latter.
Single bulb weight is considered an important yield component in onion.

Future research should be focused on the effect of planting in August and September.
Different age of seedlings within a given planting date should also be tested.

LITERATURE CITED

1. El-Shafie, M. W. 1979. Onion varietal test under Libyan conditions. Libyan J.
Agric. 8 (in press).
. El-Murabaa, A., M. Dehem, and E. Fhema. 1979. Quantitative and qualitative
evaluation of onion cultivars for the season 1977-1978 at Seidi AlMasri Station.
Tech. Bull. No. 1. Onion Improvement Project. A.D.I., Tripoli (in press).
3. Fuqua, M. C. and G. R. Howell. 1975. Variety and planting date trials of spring
and fall-field-seeded onions in the rolling plains of Texas. Progress Report,
Texas Agric. Expt. Sta. No. PR-3301.
4. Hopen, H. J. and C. E. Peterson. 1974. Seeding rates, cultivars, and planting
methods for small processing onions (Allium cepa L.). Illinois University Agric.
Expt. Sta. Bull. No. 749.
5. Jones, H. A. and L. K. Mann. 1963. Onion and Their Allies. Interscience
Publishers, Inc., New York.
6. Joshi, R. P, R. D. Singh, A. K. Singh, and K. P. S. Phogat, 1976. Effect of differed
sowings on bulb production of onion var. Pusa Red. (Hort. Abstracts No.
10187, 1976).
7. Minkov, 1. and I. Todorov. 1978. High quality sowing of onions grown as an
annual crop. (Hort. Abstracts No. 5434, 1978).
8. Moursi, M. A., K. M. El-Habbasha, N. A. N. Eldin, and M. M. A. Magd. 1975.
Effect of sowing date and seed rate on the growth and yield of direct sown onion
(Allium cepa L.) plants. Egyptian J. Horticulture 2:243-256.
9. Petkov, M., B. Khristov, and S. B. Chvarov. 1975. Determination of a suitable
sowing date for onions grown as an annual direct-sown crop. (Hort. Abstracts
No. 3938, 1975).
10. Singh, D. P. and R. P. Singh. 1975. Studies on the effect of time of sowing and age
of seedlings, on growth and yield of onion (Allium cepa L.). (Hort. Abstracts No.
3125, 1975).
11. Thompson, H. C. and Ora Smith. 1938. Seedstalk and bulb development in the
onion (Allium cepa L.). Cornell Univ. Agric. Expt. Sta. Bull. 708.

12. Usik, G. E. and S. 1. Batsei. 1975. Characteristics of yield production by autumn-
sown onions. (Hort. Abstracts No. 4850, 1975).

13. Vik, J. 1976. Experiments with onion group transplants, onion sets and other
factors influencing an early onion crop (Allium cepa L.). (Hort. Abstracts No.
295, 1976).

(8]



IMPACT OF CULTIVARS AND PLANTING DATES 135

14. Warid, W. A. and S. Fallah. 1974. Plant bolting, bulb size, and marketable yield as
indices of adaptability of onion cultivars. Proceedings of the XIX International
Horticultural Congress, Vol. 1B. Warszawa.

Jadl & Jpadl Lo il sy il 56
dpgnll e gy oy LI By e S
k)

et b S 5my 00 glamgly AL LBy 1) By fall S 2 ) Lo o (nds )
3 ESA d of Wkl Codyl L mamsd Bl B e S5l o0 AR el ge B plasialyy (sl
Jpas! Jaugs O s Swtsall Gl Jowll Wi S dladl 03y STy Jpast Jol ol pazm
U3y bl WALYY ¢ VE.0A « Ve .0% Al Oy Jawge OIS HLSGl Lo 11,94Y ¢ YY, Y FASAY
o ol Ypag 00 ¥ gl g laSS Caall asly Via L J1dl e 85kl dadly 5,500 Ayl Al
b B By el L ¥y 01 1 YV,00Y p Iy Al Jpad 715 Com oS 05 i)
Joldly de i slay Canall (o) OF 3] Slas V1 o) Ll L Ul U Ye e ey 1Y 0

s SIS Aty Aoyl Slaws




