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Carbon Nanotubes, multiwalled

Carbon purity: min. 95 %

Number of walls: 3-15

Outer diameter: 5-20 nm; Inner diameter: 2-6 nm;
Length: 1-10 pm

Apparent density: 0.15-0.35 g/cm3

Loose agglomerate size: 0.1-3 mm
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Table 1- ANOVA for seed germination indices under different treatments of seed priming in sugar beet.

S ate 5T a o e o SSLe F Sl o b
S.0.V df Mean Square CV (%)
ayy Jsb Treatments (s L 31 1.450 13.45
Root Length Error a7 sls 64 .933™
Total s 95 1.554
s Jgb Treatments sl 31 61.091 38.18
Shoot Length Emor ;T sl 64 10.253"
Total s 95 5.958
5058 Treaments s ls 2 163 15.47
Fresh Weight Error z,bT et 64 3529
Total s 95 046
oSest 03, Treatments L. 31 001 36.13
Dry Weight Emor LT s 64 2.246"
Total s 95 .0004
S Wl s Treatments ,lLs 31 4769 13.44
Speed of Germination Error s, sles 64 8.478"
Total 95 562
S aler Aoy Treatments sl 31 151.349 09.70
Percent of Germination Emor LT s 64 4.036"
Total s 95 37.500
s Treatments sl 31 8133.225 27.40
Vigor Error ;T st 64 17.846"
95 455.740

Total Js

NV C VPR =
ns: Non-significant, *and**: Significant at % 5 and 1% probability levels, respectively.

cb);)lsk;‘m%;q:**}*‘)b@mﬁb:ns

8 yiir 5y a9 )ken 56 5 Siml s )ked Lol 42 samn 53 G54 sla et b il 425 s -Y Jader
Table 2- ANOVA for seed germination indices in treatment groups of nanohydropriming and hydropriming

of the sugar beet seed.
Sl Ty Sl Sl F Sk b
S.0.V df Mean Square CV (%)
i) b Treatments (s ,les 1 136 .088™ 13.45
Root Length Error b7 glas gg 1535
Total Js
s Jgb Treatments s ,los 1 350.132 17.097" 38.18
Shoot Length Error b7 lls gg 20.479
Total s
505 Treatments ts,les 1 .235 2.844™ 15.47
Fresh Weight Error 2L ;7 sl gg 083
Total s
St 05 Treatments b ls 1 .000 .058™ 36.13
Dry Weight Error b7 glas gg 000
Total Js
) e S Treatments s ls 1 93.389 97.060” 13.44
Speed of Germination  Error z,b;T sl gg 962
Total Js
&5 4l Aoy Treatments s ls 1 2520.500 51.829™ 09.70
Percent of Germination  Error z,b;T s gg 48.631
Total Js
a Treatments  ls 1 37508.688  14.463" 27.40
Vigor Error st ;T sl gg 2593.496

Total Js

.A.p)bdia_)wjac;;&):)bu;‘.ugﬂ:;m.:**j*u!;&w:ﬂb:ns
ns: Non-significant, *and**: Significant at % 5 and 1% probability levels, respectively.



\la¥ DOI: 10.22034/ijsst.2017.108219

3 17.00 11.00
! 4
# 16.00-
% %s 10.50
4§ E 15007 18
4 % 3 E 10.00
B = 14.007 T
3 78
L o =
) 1 13.00 RO 9507
= =
[=] "6 8
S 12001 S& o001
% @
11.00= =
T I 5.50-
Hydropriming  MNanchydropriming |__ [
Water vs NanoTreats u el s s U Hydropriming  Nanohydropriming
Sinal o0l Gilke Water vs NanoTreats ;2 Saal g s 65U
Slua TSTPLIT Jilda
b
j c 210.00]
o .
‘%ﬁ 90.00 j
i.E ‘% 200.00
4 E 5700 3
‘3 3 s 180.00-
iy u 2
%3 B4.00 ?‘_ 180.00
5% 5
C O 51.00 S 17000
8o =
= I 160.00
78.00 : : I I
- - Hydroprimin MNanohydroprimin
Hydropriming  Manohydropriming yarep g Varop g
A . . . Water vs NanoTreats el u s s
Slral gt JilBe 3 Slranl gy g3 Saazl pgobb Jilia
Water vs NanoTreats d

lasles 03 5 (@) il 4 5 «(€) G300 oy (D) Sl oo (@) a5 Ls Jsb sls o Kls awlin - Ko
sl 0 56 3 Dlho 4k 5Kl el J b Lho oy (Conly Co) il 5 5m 56 5 (G Cons) Sy 55000

A SV

Figure 1- Mean comparison of the shoot length (a), germination speed (b), germination% (c), and vigor (d)
groups hydropriming (left) and Nanohydropriming (right). Except for the shoot length, rest of the averages
are higher in Nanohydropriming.
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Table 3- ANOVA for shoot length, germination speed, germination%, and vigor under treatments of
MWCNT concentrations and priming time.

@337 s

Sl e Sk F

Sl wte Sl o b
S.0.V df Mean Square CV (%)
il J b Treatments  s,ls 11 40.704 2.993" 35.97
Shoot Length Error il sles %) 13.602
Total J
) Al o Treatments s Ls 11 4.662 11.0417 9.49
Speed of Error 2T glas 673(1) 422
Germination Total 5
S 4wl Aoy Treatments s ls 11 111.091 2.944” 7.60
Percent of Error a7 sles %) 37.733
Germination Total 5
a Treatments  s,ls 11 13634.073 10.020” 27.14
Vigor Error LT sles ?2 1360.718
Total Ji

.M‘)bs‘_i{)u\..p):chzcla,a)b)‘.}ksbu%;QZ**}*Q)DL}J\MJ_@ZHS
ns: Non-significant, *and**: Significant at % 5 and 1% probability levels, respectively.
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Figure 2- Mean comparison of shoot length (a), speed of germination (b), germination%, and vigor under
MWCNT concentrations and priming time treatments. Arrows indicate the position of the priming with 40
ppm MWCNT for 18 hours.
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