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Background and objectives: Nigella sativa L. plant is native to southern
Europe, North Africa and Asia and has been used by Egyptians and Greek
physicians to treat asthma, headache, nasal congestion, allergy, immune
boosting, blood pressure, digestive problems, rheumatism and intestinal
infections. Plants are faced with various environmental stresses during their
growing period. Each of these stresses have different effects on growth,
metabolism and yield according to the sensitivity level and stage of the plant
growth. Drought stress is one of the environmental factors which has a
major impact on the growth and amount of active substances of medicinal
plants. Management of nutrients consumption along with water consumption
management influences the quantitative and qualitative yield of crops and
medicinal plants. Phosphorus is an essential nutrient required for plant
growth. It helps in root development, plant maturation, and seed growth.
Along with nitrogen and potassium, phosphorus is one of the most important
elements for plant life. Therefore, modern farming is dependent to the use of
phosphorus based fertilizers. Meanwhile, determining the appropriate plant
density requires full knowledge of plant characteristics and its relationship
with environmental factors. This density should have enough space for
operation and harvest. Also, selecting the appropriate plant density depends
on factors such as plant volume, restoration strength, space, weed
competition, planting row spacing, production target, soil conditions and
environmental production capacity. For this reason, this investigation was
conducted to evaluate the effects of irrigation regime, row spacing and
phosphorous fertilizer on yield and yield components of Nigella sativa L.

Materials and Methods: The experiment was carried out as split plot
factorial based on a randomized complete block design with three
replications at the research farm of Ziba Andishan company of Esfahan
during 2017. The main factor was three levels of irrigation regimes
including: 50, 100 and 150 mm evaporation of class A evaporation basin
while 3 levels of phosphorous fertilizer application including: 1) no
amended fertilizer (control), 2) 75 and 3) 150 Kg ha™' Super phosphate triple
and 3 levels of row spacing 20, 30 and 40 cm as factorial were used as
subplots.

Results: The maximum number of seed per capsule (115 number), 1000-
seed weight (2 g) and grain yield per plant (19.2 g plant) were gained from
50 mm irrigation regime, 150 kg ha™! phosphorus and planting row distance
of 30 cm and showed 11.87%, 17.64% and 66.08% increase compared to the
control. Their minimum were related to 150 mm irrigation regime, control
phosphorus and planting row distance of 20 cm, respectively. The maximum
no. capsules per plant (92.9 number) were obtained from the irrigation
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regime of 100 mm, 75 kg ha™! phosphorus and planting row distance of 30
cm and showed 45.93% increase compared to the control. Its minimum
amount was achieved from the irrigation regime of 150 cm, control
phosphorus and row spacing of 20 cm. The maximum grain (5907 kg ha™)
and biological (8650 kg ha') yield were obtained from 50 mm irrigation
regime, 150 kg ha! phosphorus and planting row distance of 20 ¢m and
showed 115.6% and 97.80% increase compared to the control. Their
minimum amounts were achieved from the 150 mm irrigation regime,
control phosphorus and 20 and 40 cm planting row distance. The maximum
harvest index (69.9%) were obtained from the irrigation regime of 100 mm,
control phosphorus and planting row distance of 40 cm and showed 9.38%
increase compared to the control. Its minimum amount was achieved from
the irrigation regime of 150 cm, phosphorus 75 kg ha™! and row spacing of
40 cm. According to the obtained results, the most suitable planting row
distance is 20 cm.

Conclusion: Based on the results obtained at this experiment, it could be
stated that although, by increasing the row spacing and decreasing the
density, the portion of each plant from water, nutrients and light increases
and this causes that the number of seeds per capsule, 1000-seed weight and
seed yield per plant increase, but according to the point that in agronomy,
seed yield is the most important evaluation index and the maximum amount
of this trait was gained in the treatment of 50 mm irrigation regime, 150 kg
per hectare phosphorus and 20 cm row spacing, so in similar conditions this
treatment is recommended.

Cite this article: Badalzadeh, A., Rafieiolhossaini, M. 2023. The effects of irrigation regimes, row
spacing and phosphorous fertilizer on yield and yield components of Nigella sativa L.
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Table 1- Results of variance analysis of the effect of evaluated treatments on no. capsules per plant, no. seed per
capsules, 1000- seed weight and seed weight/ capsule weight of Nigella sativa L.
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Table 2- Results of variance analysis of the effect of evaluated treatments on seed yield per plant, seed yield,
biological yield and harvest index of Nigella sativa L.

(MS) Slesr oS00
hasl
K;OC'V s3l30 Gst 3wl 3 Sae &l s Sas S5 st 2N Sy el
- Seed yield per . Biological .
(df) plant Seed yield yield Harvest index
s
Replication 2 0.23"s 86.98 1.81m 0.0001 "
Sl w5,
Irrigation regimes 2 270.58" 151272.23" 1197.94™ 0.157*
Lo
Error 4 0.37 231.23 1.18 0.0006
b
Phosphorous 2 24.44™ 13074.85" 490.90" 0.0011"s
Sl 3o x s ' ' ' '
Phosphorousx Irrigation 4 093" 664.63" 3123 0.0033"
regimes ' ' ’ '
S Ciysy alols
Row spacing 2 17.26™ 26092.56™ 576.16™ 0.0007"s
2l sy alols x (gL =5
Irrigation regimes XRow
spacing 4 2.09* 4786.61°" 10.76" 0.0007"s
IS sy alslix yind
Phosphorous xRow spacing " " " "
sl sy alols X panix g5kl w5 2.51 1300.42 54.24 0.0026
Irrigation regimes
*Phosphorousx Row spacing 8 1.52" 938.88™ 11.22™ 0.0024™
Lo
Error 48 0.27 148.47 3.39 0.0004
Sl S o o
(o) DS o - 9.12 9.14 6.39 10.99
CV (%)

#% % NS

.M)J&jM)é@JW‘CLM)J)‘Dwﬁj.Jwﬁ%JJ4.3: B
s **%: shows non-significant, significant at 5 and 1 percent level of probability, respectively.
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Table 3- Mean comparison (overall and slice method) of the interactions effect of evaluated treatments on no.

capsules per plant, no. seeds per capsule and 1000- seed weight of Nigella sativa L.

T Sl 2 g) Sd
LS()L:i. = ) o s,y Al 2 JseeS ol BERUERINEY (4,9) ais i 535
. £y
Irrgzﬁn O (ﬁ%w No. ca;sules No. j;i per we()lgilts Z()i
regimes (mm) (1{)2;;?}11((2?11;) Row spacing (cm) per plant capsule
50 mm Control (sl 7+) 20 cm 59.4j-1 (d) 102.1 c-g (d) 1.6e-g (d)
e 00 el (el 30em 693 6. (be) 103.4b-f (c) 1.7 c-e (cd)
(ple £9)40em 6234k (cd) 102.8 b-g (d) 1.8 be (be)
50 mm 75 ke/ha' (sl 1+) 20 cm 66 h-j (bed) 108.1 a-d (a) 1.8¢d (c)
e e 0 JENE T (gt 30em 73 5d-h (ab) 108.1 a-d (a) 1.9ab (a)
(ol £4) 40 cm 68 h-j (bed) 106 a-¢ (ab) 2a(a)
50 mm 150 kg/ha (a5l Y4 20 cm 80.8 b-¢ (a) 111.4a- (a) 1.9ab (a)
e 00 JEN TR (gt 30em 82 5b-d (a) 115a (a) 2a(a)
(epletd40em 69,5 £ (be) 110.5 a-c (a) 2a(a)
100 mm Control (pgle¥)20em  719e-h(cde)  98.6d-h(a) 1.4hj (e)
et el (el ¥+) 30 cm 89.3ab (a) 106.2 a-e (bc) 1.5 g-i (de)
(ile £)40em  80.6b-e (bc)  104.8a-¢ (bc) 1.6 e-g (cd)
100 mm 75 k/ha' (o fle¥)20em  779cg(bed)  106.6a-¢ (bc) 1.5 g-i (de)
et a5 ¢ S Vo (el ¥+) 30 cm 92.9a (a) 112 ab (b) 1.7 d-f (bc)
(ol £4) 40 cm 85.9 a-c (ab) 110 a-c (bc) 1.7 c-e (ab)
100 mm 150 kg/ha (sl 1+) 20 cm 70.8 f-i (de) 99.6d-h (a) 1.7 c-e (ab)
ek S 53 2 558 Vo (sl¥)30em 78 8c-f(bed)  103.9b-f(d) 1.8 cd (ab)
(el £4) 40 cm 66.9h-j (¢) 103.6 b-f (d) 1.8bc (a)
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(e 8le Y4) 20 cm 46n (e) 87.6i (c) 1.4ij (de)
150 mm Control (a5l ¥+) 30 cm 62i-1 (bc) 89.6 hi (bc) 1.4j (e)
Ao e (rgle £)40cm 50,1 mn (de) 93.2 g-i (bc) 1.5 g-i (cd)
(sl 7+) 20 cm 53 1-n (cde) 93.2 g-i (bc) 1.5 g-i (cd)
150 mm 75 kg/ha'! (o5l 74) 30 cm 66.8h-j (b) 94.6 f-i (abc) 1.6 f-h (b)
Ao K2 SV L slt040em 565kem (cd)  96.7e-i (abc) 1.6 e-g (bc)
(e 8le Y4) 20 cm 70.8 e-i (ab) 99.6 d-h (ab) 1.7 d-f (ab)
150 mm 150 kg/ha! (esl¥)30em 78 8c-f (a) 103.9b-f (a) 1.6 e-g (be)
Fou 00 SEr e SASN L sed0em 669 h-j (b) 103.6b-f (a) 1.7 c¢ (a)
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Same letters (in each column for overall mean comparison and in each column and each irrigation regime for mean
comparison of slice method) represent no significant difference at 5% probability level based on LSD test.
Letters outside the parentheses show mean comparison of the overall interactions effect and letters inside the

parentheses show the mean comparison of slice method.
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Figure 1- Mean comparison of the interaction effect of irrigation regimes and phosphorous fertilizer on seed weight/
capsule weight of Nigella sativa L. (a: Control, b: 75 kg h' and c: 150 kg h'!). Means having the same letter have no
statistically significant difference at 5% level based on LSD test.
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Figure 2- Mean comparison of the interaction effect of irrigation regimes and row spacing on seed weight/ capsule
weight of Nigella sativa L. (a: 20 cm Row spacing, b: 30 cm Row spacing and c: 40 cm Row spacing). Means having
the same letter have no statistically significant difference at 5% level based on LSD test.
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Table 4- Mean comparison (overall and slice method) of the interactions effect of evaluated treatments on seed yield

per plant, seed yield, biological yield and harvest index of Nigella sativa L.

&(;%' = lind /fﬁ:) ,u‘ et _;-!/Mb >J/§L,T «ls >f§l«c Siigse 5,5l R
A 72 A (e . LS 2 p5) e 2 s S 5hS) (as3)
Irrigation (s (ﬂ“;.dw Seed yield per (’tgf Biol(A)gicalu Harvest index
regimes Phosphorous Row spacing (cm) plant N Seed yield yield (kg ha'!) (%)
(mm) (TSP) (Kg ha'!) (g plant) (kg ha'!)
(o5l ¥+) 20 cm 10.2n(g) 3416h (e) 5916h (d) 57.7s (i)
50 mm Control (S ¥+) 30 cm 12.6 j-m (cf) 2814k (f) 43141 (f) 65.2h (d)
e e (se5le £4)40 cm 11.9m (f) 19901 (i) 2890 x (i) 68.8¢ (a)
(asle ¥4) 20 cm 13ij (e) 4352b (b) 6345¢ (c) 68.5d (b)
50 mm 75 kg/ha! (8l 30 em 15.6 de (c) 3478 g (d) 5352m (c) 64.9i (c)
A AR e SASVE (L st 40em 14.6fg (d) 24280 (h) 4169t (h) 5821 (h)
150 k/ha <f~*=.;a‘} v+)20 cm 17.7b (b) 5907 a (a) 8650a (a) 68.2¢(c)
50 mm JRAERERS (a5l ) 30 cm 19.2a (a) 4277 ¢ (c) 6832¢ (b) 62.6k ()
S S (esle £4) 40 cm 16¢cd (c) 2667 m (g) 42775 (g) 62.3m (g)
(e sle ¥+) 20 cm 10.5n (g) 3519 f(d) 5638j () 62.41(d)
100 mm Control (o5l T 30 cm 14.9¢f () 3327i(¢) 58901 (d) 56.4u(g)
S e (sa5le £4)40 cm 14 gh (d) 2328p (h) 3327w (i) 69.9a (a)
(asle ¥4) 20 cm 13 ik (e) 43421 (a) 6251 f(b) 69.4b (b)
100 mm 75 kg/ha'! (a8l 1) 30 cm 18b (a) 4007 ¢ (c) 6546 d (a) 6120 (f)
AV eSSV s 40 em 16.5¢ (b) 27451 (g) 5221n(g) 52.5v (h)
150 k/ha <f~*=.;a‘} v+)20 cm 12.4j-m (f) 41 59.<.1 (b) 6234 g (c) 66.7f(c)
100 mm JRAERERS (el 1) 30 cm 14.9¢f (c) 3307ij (ef) 53581 (f) 61.7n(e)
A S Gagsletod0em  128id(ef) 21391 () 46870 (h) 45.62(i)
(s 8le ¥+) 20 cm 59q(f) 1974t (f) 3942u (e) 50y (h)
150 mm Control (a5l ¥+) 30 cm 8p(e) 1778 u (g) 2675y (g) 66.4¢ (a)
A 1o . (sl £0)40 cm 73p(e) 1218 w (i) 19407 (h) 62.7j (b)
(asle ¥4) 20 cm 7.8p (e) 26041 (c) 4520p (c) 57.6t(e)
150 mm 75 kg/ha'! (a8l 1) 30 cm 10.1n (c) 22594 (d) 4467 q (d) 50.5x (g)
A 1o A2 SASVe (L sl 140 em 9.20 (d) 1533 v (h) 3652 (f) 419z (i)
150 ke/ha' (a5l ¥4) 20 cm 121m.(b) 4019§(a) 6840b (a) 58.7q (d)
150 mm 5 eSS Yo (e #le ¥+) 30 cm 13.6hi (a) 3304 (b) 5479k (b) 60.3p (c)
A N0 R Gegslgnd0em  122k-m(b) 20255 (e) 3940u () 513w (h

gy pde s a0l (A3 0 i & seole amlie 6l ol i A 5 05w 2 53 5 IS S0ke aulie ol Ot a 53) S Rie iy

A3l 70 Jlazsl o > LSD O3l el s gme o slis

s e OLES |y s s 4 eoke awglis 5l 05 Gg e 5 NS Llie S S0l anslin 305 O g~

Same letters (in each column for overall mean comparison and in each column and each irrigation regime for mean
comparison of slice method) represent no significant difference at 5% probability level based on LSD test.

Letters outside the parentheses show mean comparison of the overall interactions effect and letters inside the
parentheses show the mean comparison of slice method.
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