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Table 1- Physical and chemical properties of the farm soil

SB cél o o o O9rw  yhed oLy So Solas
Soil Sand Silt Clay N P K Organic ¥ S Sl
texture (%) (%) (%) (ppm)  @PM  (ppm)  carbon(%) P EC (ds/m™)

) oy
Clay 30.8 53.75 15.5 0.06 11.83 202.5 0.44 7.9 2.68
loam

portbogil ;5L 03ml SIS (Sl wdsiig)lS 5 oIS Jdg,lS s D @ g IS Guilly w505 -F Jguxr
Table 2- Analysis of variance of the chlorophyll aand b, total chlorophyll and carotenoid of
winter oil seed rape leaves affected by of selenium nanoparticles

Mean of Squares  wils yo yusileo

Ol et @l a8

SOV. ol a Judg ks b Judg t5 J5 Jedg s et
" Chlorophyll a Chlorophyll b Total Chlorophyll  Carotenoid
sl (Block) 2 0.289" 0.054 ™ 0516 0.020 ™
powilwsili (Selenium nanoparticles)y 2 0.525" 0.233" 1.437" 0.073"
s (Error) 4 0.017 0.032 0.012 0.008
Slpdi o o CV. (%) 4.85 12.31 2.70 4.36

Adl e I e g 0o 0 S oo iy Jleizl a0 o gae oI S NS g s ok
* ** and nsare significant at a probability level of 5%, 1% and non-significant, respectively.
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Figure 1- Effect of selenium nanoparticles on chlorophyll a (a), chlorophyll b (b), total
chlorophyll (c) and carotenoid (d) content of oilseed rape leavesin field conditions
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Table 3- Analysis of variance the effects of selenium nanoparticles on physiological, agronomic
and yield characteristic of winter oil seed rape

Mean of Squares Ol o opuSilbeo

. a> 3o _ . w o s w“ .
e’ lie 3T O o Sl gyl bl kb e gasly SR0DE Wnodb
SO.V. J = Plant St Number of Number of - Number of
df ” an Stem UMber ot od per  seed per
RWC height diameter branch plant plant
< ols (Block) 2 3.001™ 0.618™ 0.003 "™ 1.062"™ 34.157™  0.063 ns
o 12.128 71.283 1.090 15.602 1975.231 24.243*
(Selenium nanoparticles)
W (Error) 4 1.273 1.173 0.003 1.132 26.178 2.187
Ol i cy o CV.(%) 141 1.00 1.55 11.53 4.00 7.36
Y Jous aslol
Table 3- Continued
Mean of Squares il yo (il
ax e .
Ol i’ 2alio o alg jo JSoslee Al o, Slas . -
oolsT 4l 538 559 cdbpsle Lo
SOV. df 1000 grain gl ghe a2ty avest ST = A "g’f )::‘
yield Total _3t/|eld per Gram_ineld P& index Il percent  Oil'yi
unit area unit area
< ols (Block) 2 0.029™ 1561.87 ™ 24.671™ 2.56 "™ 0.956™ 523.857 ™
9 2 .L; * *x *k * * %
. Foees . 2 0.489 17647.097 6441.499 17.001 0.684™ 126041.6
(Selenium nanoparticles)
W5 (Error) 4 0.046 381.008 14.474 1.519 1220 2208.678
Ol ppti wg o CV. (%) 5.06 2.33 1.24 3.37 2.67 3.70

BBl o 0 gre g 0o 0 S oo iy Jleizl mhaw o lo g (oS 54 NS g e
* ** and nsare significant at a probability level of 5%, 1% and non-significant, respectively.

82 1 a 2 54
) mm
N @ 2 . © 2
] a -
i iio — 41 b —
5 8 ) b ¢
3 — 5 108 -
L 3 79 q =
= w o= 06
5 & P
w3 784 b T2
N ~ L an. c I I | | | | |
\‘] e~ - 104 > I I | | | | |
el = = I I | | | | |
o = I I I | | | | |
a 77 4 ~— - ] I I I | | | | |
I I I | | | | |
75 4 [ || | | 0
0 25 50 0 25 50 O 5 55
(/L) oyl o (/L) oyl (L) ppis s
Nano selenium (mg/L) Nano selenium (mg/L) Nano selenium (mg/L)

o5y SIS (€) il ko (D) g2 £l (@) S 2 T (s s57me 2 poibiosil 3L Y S
Figure 2- Effect of selenium nanoparticles on RWC (@), plant height (b) and stem diameter (c) of
oilseed rape
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Figure 3- Effect of selenium nanoparticles on number of branch (a), number of pod per plant (b),
number of seed per pod (c) and 1000 grain weight (d) of oilseed rape
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Figure 4- Effect of selenium nanoparticles on biological yield (a), grain yield (b) and harvest index
(c) of oilseed rape
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Abstract

To investigate the effect of foliar selenium nanoparticle applications on the
agronomic and yield characteristics of winter oilseed rape, with three levels (0 (control),
25 and 50 mg.L ™) at two growth stages (6-8 leaves and 50% flowering) at the research
farm station of the University of Mohaghegh Ardabili during 2018-2019 was studied.
The results showed that the selenium nanoparticle applications increased the
photosynthetic pigments and the relative water content (RWC) of the leaves
significantly. Foliar spraying with 50 mg.L™ selenium nanoparticle increased in the
chlorophyll a and b and total chlorophyll content by 37.04, 44.51 and 39.68%,
respectively, as compared to the control treatment. On the other hands, selenium
nanoparticle application increased the plant height, number of branches and stem
diameter viaimproving the photosynthetic pigments content and RWC of winter oilseed
rape significantly. The biological yield, harvest index and seed oil content of 25 and 50
mg.L™ of selenium nanoparticle treatments were significantly higher than those of the
control. The foliar spraying of oilseed rape plants with selenium nanoparticle
applications improved the grain yield throught increase in the number of pods per plant,
the number of seeds per pod and the 1000 grain weight significantly. Thus, the highest
improvement in the grain yield per unit area (about 34.16 %) was obtained with
application of 50 mg.L™ selenium nanoparticles in comparison with control treatment.
In general, the application of 50 mg.L™ selenium nanoparticles had a positive and
significant effect on the physiological (photosynthetic pigments content and RWC) and
agronomical characteristics at plants, as to the plant height, branches number, stem
diameter, the number of pods per plant, the number of seeds per pod, the 1000-grain
weight and seed oil content of winter rape.

Key words: Chlorophyll, Grain yield, Oilseed crop, Selenium nanoparticles.
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