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Abstract

Introduction

From an agricultural point of view, seeds are the starting point of all activities that lead to
crop production. Today, agricultural machinery is one of the most important sources of
environmental pollutants in mechanized farms and pollution caused by them can disrupt
the germination process and plant growth. Therefore, in addition to a variety of
environmental challenges, such as salinity and drought stress, contamination from
agricultural machinery can also be added to germination and seedling growth as a threat.

Materials and Methods

Based on the gray correlation coefficient between the comparison series and the standard
series, a relative series can be created. If y (x_0, x_.i) =y (x_0, x_j), which indicates the
degree of correlation between x_i and x_0, is greater than x_j and x_0; In this case, the
relationship between potential causes and the optimal amounts of decision factors is
shown. In the sense that a larger degree of connection has a smaller effect. Therefore,
increasing the degree of prioritization of risk indicates the potential reasons that need to
be improved. To analyze the risk of gaseous pollutants leaving the tractor exhaust, the
treatment with the lowest gray correlation coefficient should show the highest risk
priority. So that the highest degree of gray connection determines the best state of seed
treatment. The aim of this study was to investigate the effect of pollutants from tractor
exhaust in three different initial life, useful life and burn on canola seed germination. This
factorial experiment was performed based on a completely randomized design with three
replications. Experimental treatments include three different tractor life periods including
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initial life, useful life and wear as the first factor, and treatment for the duration of seeds
exposed to tractor exhaust pollution including zero, 30, 60, 90, and 120 minutes as the
factor. The second was considered.

Results and Discussion

The results showed that the highest values of root and stem length, germination rate
coefficient, germination index, germination rate index and canola seed vigor were
obtained from the absence of exhaust pollution; while the lowest amount of these traits
was related to the treatment of exposure to contamination for 120 minutes and worn
tractor. Conversely, the amount of seed protein and the activity of antioxidant enzymes
catalase and peroxidase increased with increasing tractor wear and duration of
contamination. Calculations based on gray theory showed that the treatment with a lower
rank is the preferred treatment and has a lower risk according to all growth indices
considered for rapeseed. In this study, zero time for different tractor lives without
treatment, the risk was identified. Therefore, it is likely that increasing the exposure time
to the tractor exhaust contaminant will gradually reduce the seed tolerance and poisoning
threshold.

Conclusion

Gray's theory has shown that the duration of exposure is more important than the amount
of contamination. The severity of exposure also varied depending on the degree of
infection. Rapeseed seeds were more sensitive to contaminants from worn-out tractors
than new tractors. The sensitivity of these seeds doubles the need to replace worn-out
machines, service and repair tractors in a timely manner, use clean fuel, and use new or
serviceable tractors.
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Figure 1. Schematic representation of custom-made container to collect exhaust emission

Table 1. Composition of diesel exhaust gases and air ambient

Value

Gas Unit Tractor exhaust Ambient Air

Infant Mortality life Useful life Wear out life
02 % 17.82 18.26 18.45 20
CO2 % 1.89 2.01 2.34 0.72
co mg/m3 1233 (0.107%) 2253 (0.196%)* 2921 (0.255%) 18.32
NO mg/m3 1260.8 2110.7 22185 -
NO2 mg/m3 800.1 859.8 1621.2 0.028
NOx mg/m3 2788.7 4194.1 4850.3 -
H2S mg/m3 14 111 112 -
SO mg/m3 2.9 1651 2101 0.057
Hz ppm 15 16 26 -
E-air % 77.5 78.8 79.7 -
Effg % 73.3 74.4 75.3 -
PM10 pg/m - - - 88
PM2.5 pg/m - - - 134
Ta e 29.2 28.3 31.3 28.3
Tg °C 105.2 1154 102.3 -

Figure 2. Seedling growth measurements using digital image processing
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Figure. 3. The effect of emission exhaust gases on germination factors
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Table 2. Grey relational generation values

Shootlength Rootlength Seed CVG GI GRI Seedprotein CAT POX

Tractor Time of exposure vigor
0 0.33 0.33 0.33 0.33 0.33 0.33 1 1 0.81
Infant mortality 30 0.48 0.45 0.45 0.39 0.35 0.35 0.57 091 1
life 60 0.46 0.52 0.51 0.44 0.36 0.38 0.53 0.71 0.77
90 0.35 0.6 0.54 0.54 0.38 0.43 0.43 0.57 0.62
120 0.43 0.71 0.65 0.62 0.4 0.47 0.33 0.58 0.63
0 0.33 0.33 0.33 0.33 0.33 0.33 1 1 0.81
30 0.42 0.48 047 043 1 0.38 0.86 0.55 0.6
Useful life 60 0.46 0.63 0.6 0.52 0.48 0.42 0.61 043 047
90 0.69 0.73 0.72 0.75 0.42 0.48 0.55 0.4 0.44
120 0.79 0.83 083 1 0.46 0.54 0.38 0.38 0.33
0 0.33 0.33 0.33 0.33 0.33 0.33 1 1 0.81
30 0.46 0.55 054 0.5 0.37 041 0.57 0.51 0.68
Wear out life 60 0.79 0.71 0.72 0.79 0.43 0.49 0.53 045 0.59
90 0.92 0.77 0.79 0.59 0.54 0.69 0.43 0.37 046
120 1 1 1 0.37 0.81 1 0.33 0.33 0.39
Table 3. Grey relational coefficient and grey relational grade values
Tractor
Infant mortality life Useful life Wear out life
Time (min) 0 30 60 90 120 0 30 60 90 120 0 30 60 90 120
GRG 043 045 046 047 051 043 047 049 057 0.64 0.43 052 059 0.63 0.75
Ranking 1 2 3 4 7 1 5 6 9 12 1 8 10 11 13

Table 4. Main effects on mean grey relational grade

Mean Grey relational grade

Factor Level 1 Level 2 Level 3 Level 4 Level 5 Max -Min Ranking
Tractor 0.46 0.53 0.58 - - 0.12 2
Time 0.43 0.48 0.51 0.55 0.63 0.2 1
Table 5. Results of ANOVA on grey relational grade

S.0V df Seq SS MS F P Remarks
Tractor type 2 0.093 0.046 215 0.0 Significant
Time 4 0.0001 0.054 251 0.0 Significant
Tractor 8 0.067 0.008 39

type*Time

Error 30 0.006 0.00

Total 45 13




LUl el b5 4 o ne gl iSTy it Jleb b il
I algiys Sl it oS g 0k, Cud 5 il
3,8 gt JolS pola (Sallex dayles ol (o
» e syell 51 (S plsea Gl Lo
Canng) D58 9 S8 b conlins abaly s G5l e
M08 n G SekeS 5l )k az e ke a4 o)l byl
3 g i Sailex Aoy g eojailex sla,dy sl raiil
Ghorbani et al,, ) s walym in Jiale> jasli asxs
alS rge 515 090§l AL Cuew 5 (Sogll (2008
8 Giadlsz patle ol Jlisa &5 005 o Gl oo
5 S5 US4 el il 4z b el
Qadir & ) s)ls s o slo s b oyl 6,55
Shafiq and ) JL3l 5 i gl b mbs ol (Iqbal, 1991
alox 5l oo Slge zezwi wisls 3,155 45 (Igbal, 2012
o 815 s slaliolle LB 25 Sl 5 505,
Loyl poglle o)l callas o)l azolS o) o 4 giaile>
P50 79,5 GleeaUTL (28,5 )18 (5yme 50 ooy Ll
S g DBl paPlh &5 Sialex oy bawgte 9351
ol (Bayati et al, 2016) o4d o0 Comrne (gjaile>
s & Ul 5aly sl 30 ooy bawste (il iy
Slei slaydy o Giailer anld ggpd 50 a5 ol (sladdy
g g0 Sl 15iS1)5 350 b oo
Sl 5 i o oolis ol g Lasw 08 L 5l LS
S5 5 g hS S5 0 ek i Siglie cans
5 o cleanll b cov HblS o sus bl
Clemens, 2001; ) <ol ooy 3,155 o jiwgh &5
Chehregani, et al., 2004; Chehregani & Kouhkan,
Fewly 50 o iy ol aS oul ool lis 4 (2008
2o Sl ghlo sl g W o adgi oasUT _iss ol 31 4
(Yousefi et al, 2011) s olsjcusgomme § com
ST 55U slap T collad 5 eigy Gl Sial38!
o5t 5 Jlab 3eS] gl il aims ol IS 3
e S Gyt o wblign oS 5 slaneS] i3
wils S5 g9 ol 5 o o b ablis o elis
s9y o lis aSenl pooglle (y5aST Jlb elgil (2l
Js¥se S plgredy ailgs oo taitans ol )0 (ialuST 2
el g as Jee i Cou plalS 5o Glejels
5655 0ean Oles ised plyieas wigled oST (ad cunds
ST I3 IS s a1 T (sloy 5T ol

Db AT & 4SSl Wl e dl e S Gl
el 5 4 el slagily oaly) Sy sl ol
Sodilex oy uals adlhs pl o il g wby ol
(Gl azld (Sialer S cupd Gl A (2l
3 Splez ploy bwgie Al 5 Siailex Copw aSls
S aald 4 o jeiST5 090 b (5185 S8 (5 yme 5o )]
S s slaygise (a5 slwoanll (Saijlsil b
2% @l Sl deys Cwla Sl (nl p g)lie o a3,
5955151 (BB 39 b (8,518 (o yme jo ey (IRl L TS
Wilgi go pol cpl Jdo ol plas 1y g)lo g ralS 92515
Doy 995 (2yme ;o Hi8,S 18 S 0 jedy I (golasl S e
2 oglle (Moreira etal, 2010) ol 590 o il g SUsb
on g0 HFSIE 0 &S (S wSsise S Hea>
390 10 (sow Hlewn S5 SG lsieas il Cassdy wspo < NY
2 Gialez 5o el (L1E aS (g 0 e iS5l 555
(Dekker & Hargrove, 2002) oS o 559> )l
Oial38l bS5 g0 sanll lasls 4 cowlus IS jsbas
53551 31 556 ooty UT ialidl s )5 5 92815 (Fogm
WDbigs H CekeS 32 ke o Hh Dy08 dl Sl
s 055 iy sl cosllaas Jolge 1,8 il
oollasl Jalse 6 I35 556 wud Galidl bl oo ralS
Sl bl Jlgs slean B Ly 5 asle e
(Zafar et al, 2019) sl w»lys pals 55 Jiale>
Van Pijlen ) wl oo pals azals” Jsb )o0 Iy b (eizren
b oo suolS Jgame o Slas a5 o 4 (etal, 1995
oS et Sl el St 3 S (Sl ey
Sy dlez 6 50bsS (Sloy 0,90 15 &S )k o Sl )
osaliv &5 jobplen wilbios )5 65Ul (Gjalen oy
s 2B s pgiST15 090 b (18,5 18 (oyme j0 oS
0lS Coge wilg g alius opl A5 W08 ol Sjale>
Sy oy () ol e 308 Slals a5y
aile 59581 5l (e 90 )0 Sgzge (cew s DLuS S
3550 lygSTy 990y bl polie a5 el (S uSgige
NV S p (S3gmd yes g e yeo gl pee L asllla
il 0,8 St b LS 5 ol 0g doys VOB 5 /)45
Sy & (Siiglnid Slaanl (ogel ;5,0 5 (]



¥4 VEO Sl o o led FO al> o alS cladss

35 S B (oo Gy el a3 @ by e s
L 090800 5o Oloy Do g 555515 g9 Sl gy 0 Helaien
0 Jgazr yo ,d Slao alds 5 55551 090 51 A6 slaeasll
shasols plas Gl yly auses 4 by e gl .cwl ool &l
Rl Sl iz 5 595515 58 lo) Do slajles i
P EFSE (o 423 polie ST ggs xoley e
WDl pae doye G il e

ErSI 5l B ks hmeca; slaSo]
A, 9 Siallex g e Gl 4 Sl g,elaS sleile
S5 Ggrye o] a5 s pSojlail a5 W ls lals
slogarls 4S5l oS5 4 0B & cwl ug slagts,
asllas ol po aiily o bl 2 6 pS e 5 sy 959
Jlie g ol I3 s a5 (uibly s by, S
R i O9e Al jsbay a3l 2l ) e )gS
Silsr Gl alS (oS b 6 S B 6,55 was e
4k (Gl Cepm el (il el (Sl
2 bs ShenSgn 5 SV 5T sl g Oliee %
rd ol ps S0 plaS e ()59 5 Coeal (38,50
becrl 2 oglle ooy bl ganas) 4 6 s> LS
SreSE (655 alrugh (Lol slaygSE Sl ganas,
IS e o 5,8 ley Doe &5 wh et
W Sl D08 oizer Sl St Sogll Ol
Gl @slllas pl jo a5 0g Dglaie G ‘;ole Olyee &
D90 o5 5l i 00gu 8 eSS 513U slveassUl 4y 1315 )4
gy 039w d Slaiile (angad poi) o)k (nl Sl
S5 5 Sb S g jleolinul da)oiS15 a8y 4 e
S oo iz 90 ]y dhe jec0)93 Ll g slaygiST S

Sl ool

S ess Sas g oolew GSle (B i alowgina
Ble 5 ©)laS pole oluils ciagh Cdgle Coles
slir g AWM/Fhiojled 0 cdagh 5b) e (ol
nbeiion Sl ol e

References

5 LIS LS 45 CE 5w olgige cnlpln il il
bls ohg 4 g loa (Fogll 4 Cos aslllae 590 4y
GRIBIL 5 w1095 2 UL (oo Ceaglite I 55551 (25,5
Al s oo (oI T sl il cllid 5 as
55815 59551 5l eads paiie g8 (Sogll I Jool> it
C o sr S Sy slled iz Wl
4 Sy oo Sl 4y g Cenl ol S cnl o S Coegennse
Crge A Ss WWe 5l e S ome yo pley il
00,5 1 el Cragonns 5 ) oo ailin] tals

(1) alal, 5 oolitl b (g 2uS s oy polie
cord )N i azdle Job wzaly) Jsb slaaly lp
($i¥loz e (sl (Gialexr (el (Sialls Sy
J997) 905 aulo jlacnSsy o SUBE w3l b (etisy
ax,0 (V) alal) 5l eolaiwl b g polie (pl @y azgs b (Y
el sy ¥ s 0 o jles (onmad,) g (5SS i
Syse slerd feS A, bl Cul akie &5 pebiles
ol ety eled 4 azgi b yiaS Hhas 6l g e
walllas ol 5 45 0l oo IS s ol ot 488 5 o
A g et g1y it (slajee (sl o ploj Do
Glpaddo e 570 X ley Do oyl 5l e ol aslis
Pl 5 pom ped Sods; ;0 i 4 adgl pee b yeiSTS
3 ¥ oloy Do 4 by e mind g oy 4, Lol a5 18
Ol Do jless Gl 5l m g 092 S pee b 93515 aiBs £
Ol 85 gl eiie 4, o adgl jee b yeiST S AR Es VY
3 88 18 ley Gae A casl STl LS s
Jloio nlply el ot (SS9l i 51 (Sogll (o500
515 53551 a1 S 3 ol il o5 55,
O Cangonmns g 5% Joou albin] palS coge @y 4
5 odal Cowsd s 8 5 S5 pl owyp Sz 008
aslllas (ol o ool a8 57 5la 55 ;535 90 (g, (e
)50 G (grmd 4250 5Nl ol la,is S
el 0dal ¥ Jgax j0 a5 shiyles g 285 13 aulxe
ST Sliee 5l S o 555515 55 5 3l 4 50 ooy S
285 Sl pgo 4y 40 e

Ahmadi, M., Omidi, M., Alizadeh, B., & ShahNejat Bushehri, A. (2021). Evaluation of adaptation and sustainabilit of
winter oilseed rape mutant lines in cold and mild cold regions of Iran by GGE biplot method. Plant

Productions, 44(3), 345-347. [In Persian]



-2 djlf ‘_.;Lmo&.-"U] ).L::> ™S (590 g L».))w‘ e

Amiri, N., Nasirzadeh, F. (2010). Application of FMEA approach to evaluate risk assessment of signaling system
damages, markers, control and metro communications. The 2th International Conference on Recent
Advances in Railway Engineering, Iran University of Science and Technology, Tehran.

Association IST. (2017). International rules for seed testing. Edition: Ziirich.

Bayati, P., Ghobadi, M., Ghobadi, M. E., & Mohammadi, Gh. R. (2016). Establishment of chickpea (Cicer arietinum
L.) Seedlings in Field. /ranian Journal of Seed Science and Technology, 5(1), 27-38. [in Persian]

Bradford, M. M. (1976). A rapid and sensitive method for the quantitation of microgram quantities of protein
utilizing the principle of protein-dye binding. Analytical Biochemistry, 72(1-2), 248-254.

Chehregani, A. and Kouhkan, F. (2008). Diesel Exhaust Particles and allergenicity of pollen grain of Lilium
martagon. Ecotoxicology and Environmental Safety, 69, 568-573 .

Chehregani, A., Majde, A., Gholami, M., Shariatzadeh, M., et al. (2004). Effect of air pollution on some cytogenetic
characteristics, structure, viability and proteins of Zinnia elegans pollen grains. Pakistan Journal Biological
Science, 7,118-122.

Clemens, S. (2001). Molecular mechanisms of plant metal tolerance and homeostasis. Planta, 212, 475-486 .

Dekker, J. and Hargrove, M. (2002). Weedy adaptation in Setaria spp. V. Effects of gaseous environment on giant
foxtail (Setaria faberii) (Poaceae) seed germination. American Journal of Botany, 89(3), 410-416.

Ghorbani, M., Soltani, A. and Amiri, S. (2008). The effect of salinity and seed size on response of wheat
germination and seedling growth. Journal of Agricultural Sciences and Natural Resources, 14(6), 44-52 .

Hemeda, H. M. and Kelin, B. P. (1990). Effects of naturally occurring antioxidants on peroxidase activity of
vegetables extracts. Journal Food Science, 55, 184-192 .

Kader, M. A. (2005). Comparison of seed germination calculation formulae and the associated interpretation of
resulting data. Journal and Proceeding of the Royal Society of New South Wales, 138, 65-75 .

Lijewski, P. and Merkisz, J. (2013). Exhaust emissions from farm tractors operating in urban areas. WIT
Transactions on The Built Environment, 130, 447-453.

Mahmood, M. and Igbal, M. (1989). Impact of vehicular emission on seed germination of some roadside trees
Albizia lebbeck, Peltophorum roxburghii and Dalbergia sissoo. Pakistan Journal of Scientific and Industrial
Research, 32, 752-753.

Moreira, B., Tormo, J., Estrelles, E. and Pausas, ]. (2010). Disentangling the role of heat and smoke as germination
cues in Mediterranean Basin flora. Annals of Botany, 105(4), 627-635 .

Perera, F.P. (2017). Multiple threats to child health from fossil fuel combustion: impacts of air pollution and
climate change. Environmental Health Perspectives, 125(2), 141-148 .

Qadir, N. and Igbal, M.Z. (1991). Growth of some plants raised from polluted and unpolluted seeds. /nternational
Journal of Environmental Studies, 39(1-2), 95-99 .

Rahimi, M., Rabiei, B., Rabiei. M. (2012). Important Morphological Traits on Canola Yield as Second Cultivation in
Guilan. Plant Production, 35(2), 85-98. [In Persian]

Shafei Nikabadi, M., Farkhoden, H., Fallah Sanami, S. (2016). FMEA optimization using combine methods Demtel,
Taguchi and Gray theory analysis. /ndustrial Engineering and Management, 31(2), 73-82.

Shafig, M. and Igbal, M.Z. (2012). Effect of autoexhaust emission on germination and seedling growth of an
important arid tree Cassia siamea Lamk. Emirates Journal of Food and Agriculture, 24(3), PP: 234 .

Tirkan, I. (1988). The effect of exhaust gas on seed germination and seedling growth of cucumber (Cucumber
sativus L.) and wheat ( 7Triticum aestivum L. subsp. vulgare). Journal of Turk Phytopath, 17(2), 81-87 .

Van Pijlen, ]., Kraak, H., Bino, R. and De Vos, C. (1995). Effects of aging and osmopriming on germination
characteristics and chromosome aberrations of tomato (Lycopersicon esculentum Mill.) seeds. Seed Science
and Technology (Switzerland), 23, 823- 830 .

Yousefi, N., Chehregani, A., Malayeri, B., Lorestani, B. and Cheraghi, M. (2011). Effect of the heavy metals on the
developmental stages of ovule and seed proteins in Chenopodium botrys L.(Chenopodiaceae). Biological
Trace Element Research, 144(1-3), 1142-1149 .

Zafar, N,, Igbal, M.Z,, Shafig, M. and Kabir, M. (2019). Effects of Exhaust Pollutants and Garden Soil on Seed
Germination and Seedling Growth of Maize (Zea mays L.) and Sunflower (Helianthus annuus L.). Asian
Journal of Research in Crop Science, 1-7.



