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Abstract

In this study, the effects of nano capsulated of rye extraction in biocompatible polymer chitosan/alginate with non
nonocapsulated extraction on dodder and purslane seeds were evaluated as a factorial arrangement on completely
randomized design at Science and Research Branch, Islamic Azad University in 2019. Type of extraction (nanocapsulated
and non capsulated), type of tissue (shoot and root) and different concentrations (0, 6.25, 12.5, 25, 50 and 100%) were
evaluated on germination percentage, germination rate, radicle and plumule length, radicle and plumule fresh weight. The
results showed that the particles were relatively spherical with a smooth surface and the shoot and root extractions had
particle sizes of 113 and 350 nm and 71.4 to 129 nm, respectively. Impressive effects of non capsulated of rye extraction
were stronger on purslane than dodder. Nano-extraction of shoot and root reduced germination of dodder seed to zero at
concentrations of 25, 50 and 100%. The highest germination percentage of purslane seed (78.26%) in control treatment
was significantly different from other treatments. Shoot and root nano extractions caused complete inhibition of purslane
seed germination at concentrations of 25, 50 and 100%, which were significantly different from other treatments. Increasing
concentration of rye extraction increased the inhibition percentage of studied traits of both weed and nanocapsulation
increased allelopathic effect of rye extraction on studied weeds.
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Figure 1- Images of SEM microscope from spherical particle formation of root extraction (right)
and shoot (left) extraction of ryegrass
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Table 1-The analysis of variance (mean of squares) for tissue type, extraction type and extraction
concentrations and their interactions on germination components of dodder
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Table 2- Mean comparison of interaction effects of organ type, extraction type and extraction concentration
on germination percentage and germination rate of dodder
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Table 3- Mean comparison of interaction effects of extraction type and extraction concentration
on studied traits of dodder

) (1) o slas il Mean &t
bes g . e, Jsb il Jsb raly; 505 el 5 035
Extraction type C;fgﬁf:;%gn Radicle Plumule Fresh weight ~ Fresh weight of
length (mm)  length (mm)  of radicle () plumule (g)
0 13.8a 15.17a 0.0076 a 0.0074 bc
6.25 12.67 ab 12.07 abc 0.0066 ab 0.0065 ¢
o b 12,5 10.07 bc 9.3 cde 0.0058 bc 0.0057 ¢
Non nanocapsulated 25 8.49¢ 8 de 0.0052 bed 0.0047 ¢
50 7.79¢ 6.63 ef 0.0047 cde 0.021b
100 441d 245 f 0.0045 cde 0.043a
0 8.77¢ 1551a 0.0036 de 0.01 bc
6.25 10.78 abc 11.31 bed 0.0032 e 0.006 ¢
o 5k 125 8.75¢ 14.53 ab 0.0041 cde 0.011 be
Nanocapsulated 25 Oe 0g of Oc
50 Oe 0g of Oc
100 Oe 0g of Oc
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Means with the same letters do not have significant difference based on Duncan’s Multiple Range Test
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Table 1- The analysis of variance (mean of squares) for tissue type, extraction type and extraction
concentrations and their interactions on germination components of purslane

Mean squarescls, o -,Ske

5 2 $
a3 " g 3 % = ES o é g
i e Y S c - 2 - g 3w e
Sov s 1a g 4§ {5 2% I3
. af S5 LXE 22 73 =) 35
7 2 7 S 23 ] 5
38 SE 43 "5 bz b e
£ o - 3 %
[ <5 b (<]
(U] o T
RHIFpY
o 1 14445 882 0.293"™  0.435"  0.00000024"  0.0000001"
Tissue type
Ehadiés 1 22617 3741.1* 5440 34.16% 0.000081** 0.000049°
Extraction type
e 5 48246 170L7*  737.1*  648.6° 0000048  0.000011°
Extraction concentration
o lass ¢ XalLl N
S “‘, 1 567 60.5° 0.067 " 2 0.00000003"  0.00000008"
Organ typex Extraction type
e & 5 2548.8*  689.4*  13g9n 1370 0.0000039*  0.0000007°
Extraction typex concentration
cble x alul
. e . 5 5123«  132.2+ 3.69 " 0.24"™  0.00000013"  0.0000003"
Tissue typex concentration
Cble x o lae & 5 x alll - o
) e e ) 219.2* 5143+ 3.2 0.925"  0.00000032"  0.00000002"
Tissue typex Extraction typex concentration
Oiile;T el
48 3.6 10.11 8.08 1.64 0.0000009 0.00000024
Error
C.V ol eis o 5(%) - 419 7.21 6.47 5.33 5.24 4.77

)‘)6;"‘ Q)UI r-l; s W SER Ry Jk}‘ch.ﬂjéjbgsu Q)US 9.:3}?4{1“‘5*
*, ** significant difference at 5% and 1%, respectively. ™: not significant difference
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Table 5- Mean comparison of interaction effects of organ type, extraction type and extraction concentration
on germination percentage and germination rate of purslane

Mean ;K.
(1) oylae Chale
Y oslas ¢y 54 g &
T'C tt Extracti Ct Extraction il e St
ISsue type X{raction type concentration Germination (CTPRERIRES)
percentage Germination rate
0 78.26 a 4,36 a
6.25 69.16 h 1l6e
NV 12.50 48.83 p 1.35ef
Non nanocapsulated 25 68.26 i 3.8 a-d
50 59.16 j 1.4 ef
e 100 35.83 1.15 ef
Shoot 0 78.26 a 4.36 a
6.25 49.16 | 1.2 ef
L 12.50 52.83r 0.95 f
Nanocapsulated 25 Os 0g
50 0s Og
100 Os O0g
0 78.26 a 4.36 a
6.25 74.76 ¢ 343cd
ot 4 12.50 49 m 16e
Non nanocapsulated 25 76.33 ¢ 4.26 a
50 74.26 f 3.23d
i 100 48.5n 155e
Root 0 78.26 a 436 a
6.25 73.76 ¢ 3.23d
L 12.50 480 1.45 ef
Nanocapsulated 25 0s 0g
50 0s Og
100 0s Og
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Means with the same letters do not have significant difference based on Duncan’s Multiple Range Test
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Fig. 3— The effect of extraction concentration on length of radicle and plumule of purslane
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Table 2- Mean comparison of interaction effects extraction type and extraction concentration
on studied traits of purslane

e 5 (1) oylae ;.u; . Mean . SiL. .
Extraction type Extraction R S s el s 00
concentration Fresh weight of radicle Fresh weight of plumule
0 0.0056 a 0.0036 a
6.25 0.006 a 0.0031 a
okl 5t 12.5 0.005 a 0.0032 a
Non nanocapsulated 25 0.001 cd 0.0019 b
50 0.0014 cd 0.0018 bc
100 0.0015 cd 0.0018 bc
0 0.004 ab 0.002 b
6.25 0.003 bc 0.0023 b
ol g 12.5 0.001d 0.001c
Nanocapsulated 25 0od od
50 0d 0d
100 0d 0d
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Means with the same letters do not have significant difference based on Duncan’s Multiple Range Test
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