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1. Seed enhancement
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Table 1. Codes of seed coating treatments, kinds of coated seed, sticker, filler, fungicide, and
priming applied for seed coating. T1 was the control and seed were not treated

et oS Sihg £ ez oaS  o3be el Sealy

Code of treatment Kind of coat Sticker Filler Fungicide Priming

T1 - - - - -

T2 Coat CMC - Carbendazim Hydropriming

T3 Coat CMC - Carbendazim Humic Acid

T4 Coat CMC - Carbendazim -

T5 Pellet CMC Powder of CMC Carbendazim Hydropriming

T6 Pellet CMC Powder of CMC Carbendazim Humic Acid

T7 Pellet CMC Powder of CMC Carbendazim -

T8 Pellet CMC Powder of CMC - Hydropriming

T9 Pellet CMC Powder of CMC - Humic Acid

T10 Pellet CMC Powder of CMC - -
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Figure 1. The constructed machine for seed coating (upper image). Samples of coated seeds
(lower image).
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Figure 2. Cumulative seedling emergence of different seed coating treatments under different
environmental conditions. The symbols are the actual data and the curves are the results of fitting the
Chapman-Richards model. Coefficient of determination (R?) and root mean square of error (RMSE) are
indicated.
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Table 2. Parameters of Chapman-Richards model to modeling seedling emergence of different seed coating treatments under different

environmental conditions. Parameters of a, b and ¢ are maximum seedling emergence, rate of emergence and shape, respectively. Numbers in
parentheses are standard errors.

RO A B C

Seed treatment C;:()I Df;;n s;i):li:y C;:()I Df;;n s;i):li:y c:;rol Df;;n S;Sli)r?ty
T1 86.01 (1.11)  8531(231)  69.69(1.49)  0.076 (0.009)  0.057 (0.007)  0.055(0.006)  4225.4 (16.32) 585.2 (8.76) 3311.50 (10.73)
T2 84.69 (0.68)  81.38(0.68)  85.89(2.15)  0.094 (0.009)  0.094 (0.009)  0.035(0.003)  42667.6(22.19)  42667.6(29.45)  128.90 (5.63)
T3 90.83 (0.52)  84.89(0.68)  78.77(1.64)  0.098 (0.007)  0.083 (0.009)  0.039 (0.003)  49537.2(23.85)  7959.9 (30.07) 291.80 (3.99)
T4 80.65(0.96)  83.80(1.99)  75.51(2.26)  0.064 (0.006)  0.088 (0.024)  0.035(0.004) 18353 (11.20)  19732.3 (22.38) 86.23 (4.28)
TS 8344 (3.17)  78.09(0.45)  7825(1.80)  0.060 (0.019)  0.058 (0.003)  0.036 (0.003) 982.4 (6.45) 1304.3 (9.23) 313.10 (7.62)
T6 86.67(1.29)  80.97(2.79)  81.68(2.25)  0.094 (0.013)  0.087 (0.030)  0.034 (0.003)  75646.7 (43.94)  7209.2 (15.33) 189.40 (5.30)
T7 87.40 (0.91)  78.65(0.98)  73.37(3.18)  0.062(0.005)  0.095(0.011)  0.031(0.004)  2549.7(1430)  86325.4(33.97)  127.50 (4.31)
T8 83.98(5.03)  74.97(0.83)  67.91(1.19)  0.057(0.029)  0.065(0.006)  0.054 (0.005) 270.2 (5.61) 3234.8 (11.73)  3515.40 (11.03)
T9 8544 (1.07)  86.38(0.68)  83.02(2.37)  0.084 (0.010)  0.060 (0.004)  0.041(0.005)  25084.5(31.39)  1138.7 (7.44) 313.20 (5.83)
T10 7823 (127)  78.50(026)  72.39(1.69)  0.080(0.012)  0.082(0.003)  0.040(0.004)  16818.1(28.33)  26158.2(33.09)  358.20 (4.91)
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Table 3. Mean comparison of seed coating treatment on leaf number, seedling dry weight, and
leaf area in rapeseed under control, drought and salinity conditions, separately

35k Sy olass (p5) a3 539 (o o) S el
Seed treatment Leaf number Seedling dry weight (g) Leaf area (cm?)
sals S S sals S Sog Sals S S
Control Drought Salinity Control Drought Salinity Control Drought Salinity

T1 5.50° 4.38° 2.532 0.0722 0.0292 0.006% 25.992 9.89° 3.32
T2 5312 4.06* 2.76* 0.070% 0.0292 0.008 27.122 9.37* 3.520
T3 5.23? 4.382 2.772 0.0772 0.0312 0.011% 26.25° 10.692 3.86%
T4 5.282 4.18° 2.892 0.068% 0.029# 0.015* 25.602 10.97% 4312
TS5 5.352 4.25% 2.69* 0.070% 0.031* 0.010% 26.08* 10.84* 3.18%
T6 5.29* 4.282 2.532 0.069% 0.0332 0.007° 26.282 11912 2.65%
T7 5.232 4.45° 2.682 0.070% 0.026* 0.009% 26.102 11.36* 3.942
T8 5.35* 4.25° 2.852 0.059° 0.0332 0.009% 25.002 10.96* 2.54b
T9 5.332 4.332 2.792 0.0742 0.0292 0.009% 28.132 10.652 3.58®
T10 5.20* 4.10° 2.532 0.065% 0.0302 0.009% 24.06* 11.20* 3.00%

Al dey0 B mhaw 5o (55l pire Dold S i By gl By e o o
*At each column same letters are not significantly different at 5% probability level Means.
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Table 4. Mean comparison of the interaction of seed coating treatment and pathogenic fungus on
contaminated area and percentage of contamination

el % sles Sodll el Sogll ooy
Fungi Seed treatment Contaminated area (cm?) Percentage of contamination

Fusarium sp. T1 19.75° 83.15°
T2 19.72° 83.06°
T5 13.21# 55.65%
T10 21.80° 91.78°

Macrophomina phaseolina (Tassi) Tl 23.75°¢ 100°
T2 13.52° 56.93°
TS 9.10° 38.322
T10 23.75° 100°

Sclerotinia sclerotiorum Tl 23.75° 100°
T2 22.51° 94.77°
TS 4.84* 20.38*
T10 23.75° 100°

QS e )0 O e )0 (g g Dyl S piie B> glils By gt o o
*At each column same letters are not significantly different at 5% probability level Means.
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Figure 3. The growth of pathogenic fungi of Sclerotinia sclerotiorum (S), Fusarium sp. (F), and
Macrophomina phaseolina (Tassi) (M) in expose to seed coating treatments of T1 and T5.

5 ST 05 Sl 5| oy, apogs LB ol e WLIPNCIRRE:
Oygots AT S Sb 5l slag B JS S5 as ol plias Gdos nl ls 4ol sk
Swl 1y S5 i w28 e jh jl 0 4 O3S g ey Sl S Sl Sl
(e Bl s G2y TO Jlos 4zt )0 59 GBIy A )0 e S SRl Wl e
by losd Gl )3 a5 95 g, B 515 g azals o) Sl Seage b Somaln gy il Ol 1y 0
CMC osls b 5 5inds Jlogi iS5 5 sl Spaged b ST 5 T6 T3 slo Lo § oges ol |, aomaii o i
D A (535 D50l @ Cond Ll h pgerme ;5 azalS 0l g b Sl
&L

Amirkhani, M., Netravali, A.N., Huang, W. and Taylor A.G. 2016. Investigation of Soy Protein—based
Biostimulant Seed Coating for Broccoli Seedling and Plant Growth Enhancement. HortScience, 51
(9): 1121-1126. (Journal)

Anis, M., Zaki, M.J. and Davar, S. 2012. Development of a Na-Alginate-based Bioformulation and its
use in the management of charcoal rotof Sun Flower (Helianthus annuus L.). Pakistan Journal of
Botany, 44(3): 1167-1170. (Journal)

Ashraf, M. and Rauf, H. 2001. Inducing salt tolerate in maize (Zea mays L.) through seed priming
with chloride salts: growth and ion transport at early growth stages. Acta Physiologiae Plantarum,
23:407-414. (Journal)

Ashrafuzzaman, M., Khan, M.A.H., Shohidullah, S.M. and Rahman, M.S. 2000. Effect of salinity on
the chlorophyll content, yield and yield components of QPM CV. Nutrica Journal of Biological
Sciences, 3: 43-46. (Journal)

VY



VWAV Jpgm o)l fpmty Jlo [l o lindos g pgle vyt )% (PRSg slojles S

Avelar, S.A.G., Valéria de Sousa, F., Fiss, G., Baudet, L. and Peske, S.T. 2012. The use of film
coating on the performance of treated corn seedl. Revista Brasileira de Sementes, 34: 186-192.
(Journal)

Ayoubi, N., Zafari, D. and Mirabolfathy M. 2012. Combination of Trichoderma species and
Bradyrhizobium japonicum in control of Phytophthora sojae and soybean growth. Journal of Crop
Protection, 1(1): 67-79. (Journal)

Basra, S.M.A., Farooq, M. and Tabassum, R. 2005. Physiological and biochemical aspects of seed
vigour enhancement treatments in fine rice (Oryza sativa L.). Seed Science and Technology, 33:
623-628. (Journal)

Bittencourt, M.L.C., Dias, D.C., Dias, L.A. and Aratjo, E.F. 2005. Germination and vigour of primed
Asparagus seeds. Scientia Agricola, 62: 319-324. (Journal)

Collaa, G., Rouphaelb, Y., Boninic, P. and Cardarellid, M. 2015. Coating seeds with endophytic fungi
enhances growth, nutrient uptake, yield and grain quality of winter wheat. International Journal of
Plant Production, 9 (2): 171-190. (Journal)

Demir Kaya, M., Okcu, Gamze, Atak, M., Cikili, Y. and Kolsarici, O. 2006. Seed treatment to
overcome salt and drought stress during germination in sunflower (Helianthus annuus L.).
European Journal of Agronomy, 24: 291-295. (Journal)

Earl, H.J. and Davis, R.F. 2003. Effect of drought stress on leaf and whole canopy radiation use
efficiency and yield of maize. Agronomy Journal, 95: 688-696. (Journal)

Farzaneh, S., Soltani, E., Zeinali, E. and Ghaderi-far, F. 2014. Screening oilseed rape germination for
thermotolerance using a laboratory-based method. Seed Science and Technology, 36: 15-27.
(Journal)

Jana, T., Sharma, T., Prasad, R.D. and Arora, D.K. 2003. Molecular characterization of
Macrophomina phaseolina and Fusarium species by a single primer RAPD technique.
Microbiological Research, 158: 249-257. (Journal)

Kephart, K.D. and Wichman, D.M. 2004. Polimer seed coating effect on plant establishment and yield
of fall seeded canola in the northern Great plains. Canadian Journal of Plant Sciences, 84: 955-963.
(Journal)

Khan, M.A. and Gulzar, S. 2003. Germination responses of Sporobolus ioclados: A saline desert
grass. Journal of Arid Environments, 55: 453-464. (Journal)

Latani, S., Taheri, A.A. and Rahnama, K. 2006. Identification and pathogenicity of Fusarium species
isolated from root and crown of potato in Gorgan area. Journal of Agricultural Sciences and
Naturral Resourcs, 13 (3): 115-126. (In Persain)(Journal)

Mabhajan, G., Sarlach, R.S., Japinder, S. and Gill, M.S. 2011. Seed Priming effects on germination,
growth and yield of dry direct-seeded rice. Journal of Crop Improvement, 25: 409-417. (Journal)
Mahdavi, B. and ModarresSanavy, S.A.M. 2007. Germination and seedling growth in Grasspea
(Lathyrus sativus) cultivars under salinity conditions. Journal of Biological Sciences, 10: 273-279.

(Journal)

Martinez, J.P., Silva, H., Ledent, J.F. and Pinto, M. 2007. Effect of drought stress on the osmotic
adjustment, cell wall elasticity and cell volume of six cultivars ofcommon beans (Phaseolus
vulgaris L.). European Journal of Agronomy, 26: 30-38. (Journal)

McDonald, M.B. 1999. Seed deterioration: physiology, repair and assessment. Seed Science and
Technology, 27: 177-237. (Journal)

McDonald, M.B. and Copland, O.L. 1997. Seed production principles and practices. Springer, New
York. 749p. (Book)

Natti, J.J. 1971. Epidemiology and control of bean white mold. Phytopathology, 61: 669-674.
(Journal)

Qiu, J., Bai, Y., Oulman, B. and Romo, J.T. 2006 Using thermal time models to predict seedling
emergence of orchardgrass (Dactylis glomerata L.) under alternating temperature regimes. Seed
Science Research, 16: 261-271. (Journal)

Razavi, S. E., Rahnama, K., Taheri, A. and Sanei, S.J. 2005. Identification of fungi causal agents of
yellow and decay of Lawn in the Gorgan city. Journal of Agricultural Sciences and Naturral
Resourcs, 12 (4): 98-106. (In Persain)(Journal)

VY



VWAV agas o )locs pzey Jlo 105! i Sliios 5 pgle Ohles g (B9d (B

Saadat, F., Ehteshami, S.M.R., Asghari, J. and Rabiee, M. 2015. Effect of seed coating with growth
promoting bacteria and micronutrients on quantitative and qualitative yield of forage corn (Zea
mays L. SC. 640). Iranian Journal of Filed Crop Science, 46(3): 485-496. (In Persian)(Journal)

Schoonjans, F. 2012. Digimizer image analysis, software manual. MedCalc Software publication. 66p.
(Book)

Seefeldt, S.S., Kidwell, K.K. and Waller, J.E. 2002. Base growth temperature, germination rate and
growth response of contemporary spring wheat cultivars from the USA Pacific North West. Field
Crops Research, 75: 47-52. (Journal)

Serrano, R., Macia, F.C. and Moreno, V. 1999. Genetic engineering of salt and drought tolerance with
yeast regulatory genes. Scientia Horticulturae, 78: 261-269. (Journal)

Soltani, A. and Maddah, V. 2010. Simple, applied programs for education and research in agronomy.
Shahid Beheshti University Press. (In Persian)(Book)

Soltani, E. and Soltani, A. 2015. Meta-analysis of seed priming effects on seed germination, seedling
emergence and crop yield: Iranian studies. International Journal of Plant Production, 9 (3): 413-
432. (Journal)

Soltani, E. and Farzaneh, S. 2014. Hydrotime analysis for determination of seed vigour in cotton. Seed
Science and Technology, 42: 260-273. (Journal)

Soltani, E., Galeshi, S., Kamkar, B. and Akramghaderi, F. 2009.The effect of seed aging on seedling
growth as affected by environmental factors in wheat. Research Journal Environmental Sciences, 3:
184-192. (Journal)

Soltani, E., Soltani, A. and Oveisi, M. 2013. Modelling seed aging effect on wheat seedling emergence
in drought stress: Optimizing germin program to predict emergence pattern. Journal of Crop
Improvement, 15(2): 147-160. (In Persian)(Journal)

Soltani, E., Soltani, A., Galeshi, S., Ghaderi-far, F. and Zeinali, E. 2013. Seed bank modelling of
volunteer oil seed rape: from seeds fate in the soil to seedling emergence. Planta Daninha, 31: 267-
279. (Journal)

Springer, T.L. 2005. Germination and early seedling growth of chaffy-seeded grasses at negative
water potentials. Crop Science, 45: 2075-2080. (Journal)

Varier, A., Vari, A.K. and Dadlani, M. 2010. The subcellular basis of seed priming. Current Science,
99: 450-456. (Journal)

1Y F



The effects of seed coating............. Iranian Journal of Seed Science and Research, Vol.5, No. 3, 2018 (103-115)

o

)
'w/../s.w Scien™™

The effects of seed coating treatments on seedling emergence and growth of
rapeseed and the growth of pathogenic fungi
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Abstract

This research was conducted to investigate the effect of seed coating treatments on seedling
establishment of rapeseed under control, salinity and drought stresses and the growth of pathogenic
fungi in Abureyhan Campus, University of Tehran at 2016. To do this, rapeseed seeds (cv. Nepthon)
were coated as 10 different treatments (T1-T10) that they had differences in the kind of seed priming,
the kind of coat, and using the fungicide. Quantification of seedling emergence of coated seeds was
conducted using Chapman-Richards model and seed coating treatments were compared using the
parameter estimates. Results indicated that seed coating treatments in which seeds were primed with
humic acid (T3, T6 and T9) had a better seedling emergence percentage and rate under all three
conditions. The highest seedling dry weight were obtained in T3 (0.0077 g) and T9 (0.074 g) under
control in which seeds were primed with humic acid. Seed pelleting using fungicide had the highest
impact on the reducing fungi growth and all three fungi had the lowest growth in pelleted seeds and
fungicide application. Results of this research indicated that stress condition lead to negative effects on
seedling establishment and growth and application of seed enhancement and coating treatments can
moderate these effects. Totally, among studied treatments, seed pelleting with fungicide and
application of humic acid as priming (i.e. T6) was the best treatment.

Key words: Moisture absorber material, Quantification of seedling emergence, Seed
enhancement
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