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Table 1- Chemical characteristics of studied experimental soil site
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Cu Zn Mn Fe K P pH il S oS 09
SB SB Js
ods B Organic Total
Available Soil EC Carbon TNV Nitrogen
1 texture 1
mg kg’ dS m %
2.8 1.7 5 76 364 8 Clay 5 0.95 0.7 5.1 0.06
loam
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Table 2- ANOVA of the effects of deficit irrigation, nitrogen levels and bulb size on seed yield and reproduction
traits of onion (Allium cepa var. Ghooli gheseh)

a0 o FKey) S U 59, dlass
O gl T iaSles ey oS L pma
sl Eow P oS el
Early Inflorescenc Number of Days to
S.0.V df Sesd yield 3 . inflorescence in beginning of
maturity e diameter .
bulb flowering
Replication 2 14394.57™ 0.128™ 0.826™ 0.362™ 19.04™
Factor -A 3 297321.2% 0.82" 1.124" 0.489™ 12.375™
Factor-B 3 49872.2"™ 0.105" 0.809™ 0.268™ 0.042™
Interaction AxB 9 17791.25™ 0.027™ 0.173™ 0.195™ 4.153™
Factor-C 1 1389633.5"  0.020™ 0.521™ 34.8" 330.042"
Interaction AxC 3 25801.94" 0.07™ 0.116™ 0.381™ 9.375™
Interaction BxC 3 12381.53™ 0.056™ 0.094" 0.025™ 1.375™
Interaction AxBxC 9 12731.8™ 0.038™ 0.249™ 0.304™ 10.634™
Error 32 25355.06 0.036 0.266 0.356 10.00
S me pis g 1o ) 9O o ,d (gyd gme iy 4 NS [ g FH K

*, ** and ns: Significantly at 5% and 1% and non-significant
(& s 03050 =C ¢ 55558 7 shws =B s lul oS 7 shu =A)
(C = Bulb size ;B= Nitrogen levels ;A=Deficit irrigation levels)
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Table 3- Effect of Irrigation times on seed yield and reproduction traits of Onion (Allium cepa var. Ghooli gheseh)

3 0,5dos

Sl : e 39; SIS ks 50 SIS slaws &9 U 59, dand
; 2 PS5 9ks) o . -
Sk (w22) (o i) e 2
Irrigation Seed yield Earl).f Inflorescence diameter . Number of . D.ays. to
times (kg/ha) maturity (cm) inflorescence in beginning of
5 (%) bulb flowering

I, 659.41a 27.91b 7.94a 3.69a 66.33a

I, 590.13ab 29.6b 7.76a 3.35b 60.08a

I; 581.12b 40.75b 7.56a 3.48a 67.33a

Iy 398.9¢ 63.44a 7.45a 3.45a 67.17a

Sl god (P<0.05) s sre BT (gyls gty 55 S o By b slasl
Numbers followed by the same letter are not significantly differentns (P<0.05)
(Ta=(2l5 g9y ¢ 3= pals ol £ To=)ds (05 (5 £ 1=l (53l
(L= Beginning of flowering ;I;= End of flowering ; I,= Milking stage of seed; I;=Full Irregantion)
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Table 4- Effect of nitrogen levels on seed yield and reproduction traits of Onion (A/lium cepa var. Ghooli gheseh)

Ojars Tobw 7423 Sdos b9y oSSR M Sl g, sl
(U2 0 o 5oks) (B2 e 55kS)  (dep) (e tl) Eov A gy
Nitrogen levels Seed yield Early Inﬂ.o reseence Number of D.ays. to
(kg/ha) (kg/ha) maturity diameter inflorescence  beginning of
& 5 (%) (cm) in bulb flowering
No 493.26a 4842a 7.5b 3.4a 67a
Ny 579.64a 39.41b 7.59ab 3.5a 67.17a
N, 597.7a 35.66b 7.92a 3.44a 67.75a
N3 558.95a 38.2b 7.71ab 3.64a 67a

Kbl god (P<0.05) o xe BMET (glyls gty 40 Syt By b slasl
Numbers followed by the same letter are not significantly differentns (P<0.05)
(Ng=0; N;=75; N,=150; N5=300 kg/ha)
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Table 5- Effect of bulb size on seed yield and reproduction traits of Onion (4/lium cepa var. Ghooli gheseh)

o 0311 FRYEYIINS 09 ol 5 ks ol U5 slaws U 39y 3laxi
(o S) (U2 205 9k5)  (a0)) (50 S) Ew 2P P g9
Bulb size Seed yield m]i:lrz Inflorescence inii\(l) l;:lc):;coef in beDifl{lsiI:O of
(cm) (Kg/ha) urity diameter (cm) g g
(%) bulb flowering
bl 437.07b 40.1a 7.75a 2.89b 69.1a
b2 677.7a 40.75a 7.61a 4.1a 65.37b

bl god (P<0.05) o xe BMET (glyls gt o 40 Syt By b lasl
Numbers followed by the same letter are not significantly differentns (P<0.05)
(b1=5-7; b,=7-9 cm)
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Table 6- Interaction between nitrogen level and bulb size on seed yield and reproduction traits of Onion
(Allium cepa var. Ghooli gheseh)

O39r Lok 2338 w9y b USkE Sl S alas U g, dla
Eowoildly  ((USa e Soks) (o) (o Hlw) (o BN g9 5
Nitrogen level Seed yield Earl).r Inﬂ.orescence . Number of . D.ays. to
& bulb size (Kg/ha) maturity diameter inflorescence in beglnnn.lg of
(%) (cm) bulb flowering
Nob; 399.34¢ 50.27a 7.6ab 2.82b 69a
Nob, 587.195ab 46.59a 7.39b 4a 65b
N;b; 468.66bc 35.48a 7.66ab 2.85b 68.67a
N;b, 690.61a 43.34a 7.52b 4.15a 65.67b
N,b, 467.47bc 37.61a 8.05a 2.85b 69.67a
N,b, 727.93a 33.72a 7.8ab 4.02a 65.83b
Nsby 412.83¢c 37.05a 7.7ab 3.06b 69a
N;b, 705.07a 39.34a 7.73ab 4.23a 65b

Kbl god (P<0.05) o xe BT (ghyls gty 40 Syt By b slasl
Numbers followed by the same letter are not significantly differentns (P<0.05)
(N0=0; N1=75; N2=150; N3=300 kg/ha) (b;=5-7; b,=7-9 cm)
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Table 7- Interaction between irrigation times and bulb size on seed yield and reproduction traits of Onion
(Allium cepa var. Ghooli gheseh)

s &l ole 23 3,8os d9) ol g5 kS 2 3T U5 slass Eoyd U 39, dlasi
Cowojladl (S 13 0,55k5) (a0 ) (0 ) Co Pl
Irrigation . Early Inflorescence Number of -

times & bulb Sele(d /yhleld maturity diameter inflorescence in Daﬁ ::Ogvee%?lnlng

size (Kg/ha) (%) (cm) bulb &
I)b, 569.09b 23.59a 8.05a 2.99¢ 67.83ab
I;b, 749.73a 32.24a 7.83ab 4.39a 64.83d
Lb, 447.18b 31.48a 7.92ab 2.89¢ 69.33ab
Lb, 733.08a 27.72a 7.61ab 3.82b 66.83bcd
I3b, 427.24bc 38.44a 7.61ab 2.77¢ 69.33ab
I;b, 735a 43.07a 7.52b 4.2abc 65.33cd
I4b, 304.78 66.9a 7.44b 2.93¢ 69.83a
Ib, 493b 59.97a 7.46b 3.98ab 64.5d

b god (P<0.05) s sre BMST (yls gty 55 S o By b slasl
Numbers followed by the same letter are not significantly differentns (P<0.05)
(L= 285 g9y ¢ [i= aalS (bl ¢ =)0 s gyt ¢ L= JalS” (5)L)
(L= Beginning of flowering ;I;= End of flowering ; I,= Milking stage of seed; I;=Full Irregantion)
(b1=5-7; b,=7-9 cm)
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Table 8- Interaction between irrigation times and nitrogen level on seed yield and reproduction traits of Onion
(Allium cepa var. Ghooli gheseh)

9 &kl slile; 23 3,Skes wwid9) oSl gEshE bl S olaas U ) sl
0395 (LU y2 0,5 5k5) (m2y9) (i (lw) (< A £
irrigation times & ed yield Early Inﬂ?rescen . Number of . D.ays. to
nitrogen (Kg/ha) maturity ce diameter inflorescence in begmmr.ng of
(%) (cm) bulb flowering

1IN, 501.24bcde 37.9a 7.71ab 3.59ab 66.67ab
IIN; 744.41a 28.27a 7.82ab 3.63ab 66.67ab
IIN, 741.59a 22.34a 8.15a 3.85a 66b
I1N; 650.38ab 23.14a 8.08a 3.69ab 66b
LN, 584.82abcde 30.35a 7.73ab 3.17b 67ab
LN, 574.07abcde 31.7a 7.67ab 3.46ab 67.67ab
LN, 633.93ab 19.04a 8.09a 3.19ab 70a
I,N; 567.7abcde 3731a 7.56ab 3.59ab 67.67ab
L3N, 502.39bcde 48.96a 7.33b 3.26ab 68ab
LN, 619.74abc 36.71a 7.34b 3.7ab 66.67ab
N, 592.52abced 42.78a 7.71ab 3.32ab 67.33ab
5N, 609.83abcd 34.54a 7.88ab 3.64ab 67.33ab
I4N, 384.59% 76.49a 7.22b 3.59ab 66.33ab
LN, 380.32¢ 60.95a 7.51ab 3.21ab 67.67ab
1IN, 422.76¢cde 58.5a 7.73ab 3.33ab 67.67ab
I4,N; 407.89de 57.8a 7.34b 3.64ab 67ab

bl god (P<0.05) o gxe BT (ghyls gt 2 40 Syt By b slasl
Numbers followed by the same letter are not significantly differentns (P<0.05)
(Ta=(2l5 g9y ¢ 3= pals ol £ To=)ds (05 (5 £ [i=el8" (5l
(L= Beginning of flowering ;I;= End of flowering ; I,= Milking stage of seed; I;=Full Irregantion)
(Np=0; N;=75; N,=150; N3=300 kg/ha)
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Introduction: Water stress limits crop production throughout the world and contrary to other limiting factors
(acidity, sodicity and salinity). It is highly variable within growing season and from year to year. Plants response
to water deficit at morphological, anatomical and cellular levels by modifications allowing them to avoid stress
or increase tolerance. When supply of water is limited, crop management practices that improve water stress
resistance can benefit plant growth and improve water use efficiency. Onion seed production has high
requirements in inorganic fertilizers. The applied amount depends on the type and fertility status of the soil. The
use of inorganic fertilizers is common in onion production. Onion is responsive to nitrogen fertilizer. The bulb
refers to a fleshy structure serving as storage organ, and containing simple and sugars, sulfur, protein and
nitrogen compound containing flavor precedents as well as a significant amount of water in the swollen cells
producing the bulk of the bulb scales. In order to evaluate the effects of deficit irrigation, nitrogen levels and
bulb size on seed yield and reproduction traits of onion (Allium cepa var. Ghooli gheseh), was conducted in
Zanjan areas.

Materials and Methods: In order to study the effects of nitrogen levels, bulb size and water tension at
various growth stages on onion seed yield (Allium cepa var. Ghooli gheseh), an experiment was conducted in
Zanjan University in 2014. The experiment was strip split plot with a randomized complete block design with
three replications. Water tension was applied at the beginning of flowering, end of flowering, as well as the
milking stage of seed by avoiding irrigation at those stages. The obtained seed yield was compared with that of
control or treatment with normal irrigation (no water tension). The irrigation treatments including control were
located on horizontal plots and vertical plots allocated to nitrogen levels (0, 75, 150 and 300 kg N ha™") and bulb
sizes (5-7 and 7-9 cm diameter). Traits such as days to inflorescence emergence, days to flowering, number of
inflorescence per plant and seed yield were measured. All data were subjected to analysis of variance (ANOVA)
using SAS 9.3 software. When F test indicated statistical significance at P< 0.01 or P < 0.05, the least significant
difference (LSD) was used to calculate the means.

Results and Discussion: The effect of water tension on seed yield and days to seed ripening were significant
at 1% probability level. Water tension at milking stage of seed, end of flowering and beginning of flowering
reduced seed yield in comparison with the control and yield decreased by 10.5, 12 and 39.5%, respectively. The
highest seed yield (659.4 kg ha™) was obtained in the control. Although the main effect of nitrogen was not
significant, application of 150 kg N/ha increased inflorescence diameter, percentage of fertile florets and seed
yield about 5.6, 4.9 and 20%, respectively in comparison with the control (NO). Application of nitrogen up to
150 kg ha™' significantly increased days to seed ripening. Days to inflorescence emergence, days to flowering,
number of inflorescence per plant and seed yield were affected significantly by bulb size. In onions, many
factors such as bulb weight, cultivars, spacing, date of planting, climate, soil, besides fertilizer application seem
to affect seed yield and quality. Moreover, according to Mishra, (1994), applying nitrogen has been revealed to
enhance the number of umbels per plant in onion. Based on Islam et al. (1998), the larger sets associated with the
closest spacing resulted in the highest bulb yield. Smaller set with zero nitrogen level led to the maximum
number of single bulbs. The closest spacing with 120 N/ha resulted in the highest bulb yield, as well. The highest
bulb yield from the combination of larger sets and closest spacing was equal to 120 kg N/ha. Smaller sets and the
closest spacing zero N level yielded the highest number of single bulbs.

Conclusion: For onion seed production in climatic conditions similar to those in Zanjan areas, application of
normal irrigation, bulb diameter of 7-9 cm and 150 kg N ha™ are recommended.
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