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Table 1. The analysis of variance of the effect of sulfur on morphological traits on promising L17 canola line
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Figure 1. The mean comparison of sulfur effect on plant height in gromising L17 canola line. The columns with the
same letters have no significant difference at probability level of 1%. The numbers in columns as percentage shows
the portion of each trait from 100 parentage and numbers without unit indicate the exact content of each trait.
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Figure 2. The mean comparison of sulfur effect on number of capsule in main stem in promising L17 canola line. The
columns with the same letters have no significant difference at probability level of 1%. The numbers in columns as

percentage shows the portion of each trait from 100 parer;]tage_ and numbers without unit indicate the exact content of
each trait.
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Figure 3. The mean comparison of sulfur effect on total number of capsule in promising L17 canola line. The
columns with the same letters have no significant difference at probability level of 1%. The numbers in columns as

percentage shows the portion of each trait from 100 parer%tage_ and numbers without unit indicate the exact content of
each trait.
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Figure 4. The mean comparison of sulfur effect on number of seed per capsule in promising L17 canola line. The
columns with the same letters have no significant difference at probability level of 1%. The numbers in columns as

percentage shows the portion of each trait from 100 parer%tage_ and numbers without unit indicate the exact content of
each trait.
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Figure 5. The mean comparison_of sulfur effect on combinator height in promising L17 canola line. The columns
with the same letters have no significant difference at probability level of 1%. The numbers in columns as percentage
shows the portion of each trait from 100 parentage and numbers without unit indicate the exact content of each trait.
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Figure 6. The mean comparison of sulfur effect on capsule hei
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Figure 7. The mean comparison of sulfur effect on seed yield in promising L17 canola line. The columns with the

same letters have no significant difference at probability level of 1%. The numbers in columns as percentage shows
the portion of each trait from 100 parentage and numbers without unit indicate the exact content of each trait.
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Table 3. the correlation coefficient of the studied traits in promising L17 canola line under different sulfur treatments

Slaas
> o P R s FEBRURIEe {t3)] (3]
ﬁ:& abolie iy ol gl f;jz{: bl.efJ)i o9 ols ;)? )E.,L,J
&l 5,Slas \
&l s o3 Y )
olS elas,)| Ata A7 \
ol als o cpmyes sl /5F I ofoyY )
olS 5 oy ygs S Sl IV N -[BYA -I5¥Y \
olS )3 54y ol <[¥SA -IY¥Y o[- ¥Y Y —/yy- )
O )| ofeen IA- -+/-a NAa+ VA% Yoo \
2SoleS gl —-]evY YY —e]e5e NARS) —/¥YY NARE Mg )

Sloasaios ol 5l emelcwna claasl  luly

oY 3 Seigsze ao g 5 v slo e
Do )b@‘m ,\.o)b& Jl.o.:}‘ @@u 5 I}lf L17 u;‘;;’u,ul
hAl¢ W%‘ﬁf)w@)’r’ﬁﬁu‘"“ PARS dL‘b)Lw"
a5 Glao woMleas idhy lis &by 5)Sles (59, »
» ua..'>)9> sy 6u.a>)9> JLl ).lg iy mlzf &LOJ)‘ ld
ooy sl ol o syes JS olawr 5 ol adle
b 4 oy b Wy b 2 Sles Cho b Suwod
Yoo @355 slojled 38 dlyie sk ool 5l Jols
S5 0lie plie Gl caa 1) IS e Soks Y-
LIS L17  isw sl cpY g5y p a5 opl 0 ol

Lo yd iy g o yd S Jlois] o (D i Sy () sime i g v

g By LiSly o8 Wlod)S )15 (gouate (pdine

dinl s ilike lio s )l S dilike (gladS
256 (w0 4 Ab (Egn g oEgy chile o)Slae
5 Oioyw Bl aline sladllas )3 (FYNYAY) 2 olite
S AD oyp @B Olge Dl g LIS 3 Shee 358
38das 23,555 JlSa oSS Ve (S 51 S il
0,595 S o adllas )3 (V) 300 IS (489, 9 5 e
38es il g 3)Sdas () osle 5 oglusbigs 6 55L
Sl (Sl gls 8 ab b)) Vel a4y 1518
TAN g VAVE oinds ol s 469y (clgime g 4l 5 ,Slas
ey pSeLS Frr Bpae 1 0 sald L dwlis
S22 5 Ve g oskslias JUSs p pSekS ¥ 0SS

oanl ehja cladely (o bal cpl 5l 6 5,8 o (V) 290 JT ool
25 oolaswl

&be

1. Abdollahi Hesar, A., O. Sofalian, B. Alizadeh, A. Asghari and H. Zali. 2020. Evaluation of some

9.
10.

11.

autumn canola genotypes based on agronomy traits and SIIG index. Journal of Crop Breeding, 12(34):
151-159.

Ahmad, A., I. Khan, N.A. Anjum, I. Diva, M.Z. Abdin and M. Igbal. 2005. Effect of timing of sulfur
fertilizer application on growth and yield of rapeseed. Journal of Plant Nutrition, 28: 1049-1059.
Ahmad, G., A. Jan, M. Arif, M.T. Jan and R.A. Khattak. 2007. Influence of nitrogen and sulfur
fertilization on quality of canola (Brassica napus L.) under rainfed conditions. Journal of Zhejiang
University-Science B, 8: 731-737.

Awad, N.M., A A. Abd EI-Kader, M. Attia and A.K. Alva. 2011. Effects of nitrogen fertilization and
soil inoculation of sulfur-oxidizing or nitrogen-fixing bacteria on onion plant growth and yield.
International Journal of Agronomy.

Baybordi, A. 2010. Effects of salinity on yield and component characters in canola (Brassica napus
L.) cultivars. Notulae Scientia Biologicae, 2(1): 81-83.

Besharati, H. and R. Matlabifard. 2015. Evaluation of the effect of sulfur application and Thiobacillus
on some soil chemical characteristics and yield of canola in wheat-canola rotation system. 29: 1688-
1698.

Doroudian, H.R., H. BesharatiKelayeh, A.R. FallahNosrat Abad, H. Heidary Sharif Abadi, F. Darvish
and A. Allahverdi. 2010. Study of absorbable phosphorus changes in lime soils and its impact on corn
yield. Agricultural Modern Knowledge (Modern Knowledge of Sustainable Agriculture), 6(18): 27-
35

Elferjani, R. and R. Soolanayakanahally. 2018. Canola responses to drought, heat, and combined
stress: shared and specific effects on carbon assimilation, seed yield, and oil composition. Frontiers in
plant science, 9: 1224,

FAOSTAT. 2018. http://www.fao.org/faostat/en/#data/QC.

Gohargani, J. and A. Moezzi. 2014. Organic matter, sulfur and Thiobacillus sp. affected yield and
yield components of canola (Brassica napus L. var. Hyola-401). International Journal of Biosciences,
5(11): 154-60.

Grant, C.A., G.W. Clayton and A.M. Johnston. 2003. Sulphur fertilizer and tillage effects on canola
seed quality in the Black soil zone of western Canada. Canadian Journal of Plant Science, 83: 745-
758.


http://www.fao.org/faostat/en/#data/QC
http://dx.doi.org/10.52547/jcb.12.36.205
https://jcb.sanru.ac.ir/article-1-1168-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-15 ]

[ DOI: 10.52547/jch.12.36.205 |

Yy WA lioj V7 0ylasds /235193 Jlw [ £ly5 lolS oMol aolicings

12.Grant, C.A., S.S. Mahli and R.E. Karamanos. 2012. Sulfur management for rapeseed. Field Crops
Res, 128: 119-128.

13. Grant, J.J. and G.J. Loake. 2000. Role of reactive oxygen intermediates and cognate redox signaling in
disease resistance. Plant Physiology, 124: 21-29.

14.Jackson, G.D. 2000. Effects of nitrogen and sulfur on canola yield and nutrient uptake. Agronomy
Journal, 92: 644- 649.

15.Jamal, A., Y.S. Moon M.Z. Abdin. 2010. Sulphur - A general overview and interaction with nitrogen.
Auwstralian Journal of Crop Sciences, 4: 523-529.

16. Khan, A.A. 2017. Canola yield and quality enhanced with sulphur fertilization. Russian Agricultural
Sciences, 43(2): 113-119.

17. Keyhanian, A.M., H. Mobaser, M. Samdaliri, S. Bakhshipor and S. Mohammadi. 2012. The effect of
seed usage and different levels of nitrogen fertilizer on quantitative and qualitative properties of
canola in second cultivation after rice in west of Mazandaran. Crop Physiology Journal, 4(15): 43-57.

18.Ma, B.L., Z. Zheng, J.K. Whalen, C. Caldwell, A. Vanasse, D. Pageau, P. Scott, H. Earl and D.L.
Smith. 2019. Uptake and nutrient balance of nitrogen, sulfur, and boron for optimal canola production
in eastern Canada. Journal of Plant Nutrition and Soil Science, 182(2): 252-264.

19. Majidian, M. 2014. Effects of zinc, boron and sulfur on seed oil, yield and activity of some
antioxidant enzymes in rapeseed. Journal of Plant Production Research, 21(3): 135-152.

20.Malhi S.S. and K.S. Gill. 2007. Interactive effects of N and S fertilizers on canola yield and seed
quality on s-deficient Gray Luvisol soils in northeastern Saskatchewan. Canadian Jouranl of Plant
Sciences, 87: 211-222.

21. Malhi, S.S. and K.S. Gill. 2006. Cultivar and fertilizer S rate interaction effects on canola yield, seed
quality and S uptake. Canadian Journal of Plant Science, 86: 91-98.

22.Malhi, S.S., Y. Gan and J.P. Raney. 2007. Yield, seed quality and sulphure uptake of Brassica oilseed
crops in response to sulfur fertilization. Agronomy Journal, 99: 570-577.

23. Mansoori . 2012. Response of canola to nitrogen and sulfur fertilizer. The International Journal of
Agriculture and Crop Sciences, 4: 28-33.

24. Mirzashahi, K., M. Pishdarfaradaneh and F. Nourgholipour. 2010. Effects of different rates of
nitrogen and sulfur application on canola yield in north of Khuzestan. Journal of Research in
Agricultural Science, 6(2): 107-112.

25. Mostafavirad, M., Z. Tahmasebi Sarvestani, M. Modarres Sanavy and A. Ghalavand. 2011.
Evaluation of yield, fatty acids combination and content of micro nutrients in seeds of high yielding
rapeseed varieties as affected by different sulfur rates. Electronic Journal of Crop Production, 4(1):
43-60.

26.Rahimiyan Z. 2012. Effect of sulfur and thiobacillus with organic matter on quantitative and
qualitative traits of canola. Crop Physiology Journal, 3(12): 19-27.

27.Rameeh, V. 2015. Assessment of combination capability of progressive canola lines according to
yield and its component. Seed and Plant Production, 1-31: 667-679.

28.Rameeh, V. 2015. The progressive assessment of canola lines in fields of Mazandaran province.
Research Achievement for Improvement Crop Production, 1(2): 13-22.

29. Rameeh, V., M. Niakan and M.H. Mohammadi. 2019. Sulfur effects on sugar content, enzyme activity
and seed yield of rapeseed (Brassica napus L.). Agronomia Colombiana, 37(3).

30. Rameeh, V.A. and M.B. Salimi. 2015. Effect of different nitrogen rates on phenology, plant height,
yield components and seed yield of rapeseed (Brassica napus L.). Journal of Qil Plant Production,
2(1): 1-12.

31.Rehman, H.U., Q. Igbal, M. Farooq, A. Wahid, I. Afzal and S.M.A. Basra. 2013. Sulphur application
improves the growth, seed yield and oil quality of canola. Acta Physiologiae Plantarum, 35: 2999-
3006.

32.Sakari, A., M.R. Ardakani, K. Khavazi, F. Paknejad and Z. Moslemi. 2012. Effect of Azospiillum
lipoferum and Thiobacillus thioparus on quantitative and qualitative characters of rapeseed (Brassica
napus L.) under water deficit conditions. Middle-East Journal of Scientific Research, 11(6): 819-827.

33. Salahi Farahi, M. and F. Seyedi. 2016. The effect of combination of sulfur with Thiobacillus, and zinc
on yield, yield components and oil percent of canola (Brassica napus L.) CV RGS003 in Gonbad
region. Journal of Oil Plant Production, 2(2): 35-46.

34. Salvagiotti, F. and D.J. Miralles. 2008. Radiation interception, biomass production and grain yield as
affected by the interaction of nitrogen and sulfur fertilization in wheat. European Journal of
Agronomy, 28: 282-290.

35. Sattar, A., M.A. Cheema, M.A. Wahid, M.F. Saleem and M. Hassan. 2011. Interactive effect of
sulphur and nitrogen on growth, yield and quality of canola. Crop Production and Environemnt, 2: 32-
37.

36. Schere, W.H. 2001. Sulfur in crop production. European Journal of Agronomy, 14(2): 81-111.

37.Seyed Sharifi, R. 2012. Study of yield, yield attribute and dry matter accumulation of canola (Brassica
napus L.) cultivars in relation to sulfur fertilizer. The International Journal of Agriculture and Crop
Sciences. 4: 409-415.


http://dx.doi.org/10.52547/jcb.12.36.205
https://jcb.sanru.ac.ir/article-1-1168-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-15 ]

[ DOI: 10.52547/jch.12.36.205 |

m¥ IS LAT Sisessel (oY 5)Skas 5 (Sijglsyoe Slaogad | (S 23,555 308 e

38. Sharma, D.N., V.K. Khadar, R.A. Sharma and D. Singh. 1991. Effect of different doses and sources of
sulphur on the quality and yield of mustard (Brassica juncea L.). Journal of Indian Society of Soil
Science, 39: 197-200.

39.Singh, R. and B.S. Sinsinwar. 2006. Effect of integrated nutrient management on growth, yield, oil
content and nutrient uptake of Indian mustard. Agricultural Science, 76(5): 324-332.

40.0ghan, H.A., A.H. Shirani Rad and F. Shariati. 2020. Inheritance of winter oilseed rape fatty acid
under normal and late sowing conditions. Journal of Crop Breeding, 12(35): 113-124.

41.Varényiov4, M., L. Ducsay and P. Ryant. 2017. Sulphur nutrition and its effect on yield and oil
content of oilseed rape (Brassica napus L.). Acta Universitatis Agriculturae et Silviculturae
Mendelianae Brunensis, 65(2): 555-562.

42.Wang, J., S. Kaur, N. Cogan, M.P. Dobrowolski, P.A. Salisbury, W.A. Burton, R. Baillie, M. Hand,
B.C. Hopkins, J.W. Forster and K.F. Smith. 2009. Assessment of genetic diversity in Australian
canola (Brassica napus L.) cultivars using SSR markers. Crop and Pasture Science, 60(12): 1193-
1201.

43.Zhong, L., C. Hu, Q. Tan, J. Liu and X. Sun. 2011. Effects of sulfur application on sulfur and arsenic
absorption by rapeseed in arsenic-contaminated soil. Plant Soil and Environment, 57: 429-434.


http://dx.doi.org/10.52547/jcb.12.36.205
https://jcb.sanru.ac.ir/article-1-1168-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-15 ]

[ DOI: 10.52547/jch.12.36.205 |

Journal of Crop Breeding Vol. 12, N0 36, Winiter 2021 ............ocoeiierriereieeinieinistees s eaeseeesenesnaseeeseneaneesnsesiesneseensnans 215

Management of Sulfur Application some Morphological Properties and Yield of
L17 Promising Canola Line

Soraya Ghasem Beiki', Parastoo Majidian®, Vali Allah Rameeh®, Mahyar Gerami*and
Bahram Masoudi®

1- Graduated M.Sc. Student, of Agricultural Biotechnology, Sana Institute of Higher Education, Sari, Iran
2- Assistant professor, Crop and Horticultural Science Research Department, Mazandaran Agricultural and Natural
Resources Research and Education Center, Agricultural Research, Education and Extension Organization (AREEO),
Sari, Iran (Corresponding author: parastoomajidian63@gmail.com)

3- Associate professor, Crop and Horticultural Science Research Department, Mazandaran Agricultural and Natural
Resources Research and Education Center, Agricultural Research, Education and Extension Organization (AREEO),
Sari, Iran
4- Assistant professor, Horticultural Science Department, Sana Institute of Higher Education, Sari, Iran
5- Assistant professor, Seed and Plant Improvement Institute, Agricultural Research, Education and Extension
Organization (AREEO), Karaj, Iran
Received: September 28, 2020 Accepted: December 8, 2020

Abstract

This study was conducted to evaluate the effect of sulfur on morphological traits of
promising L17 line of canola at Mazandaran Agricultural and Natural Resources Research and
Education Center-Baye Kola Research Station based on randomized complete block design with
three replications in 1397-1398. In this research, the different traits such as plant height, number
of pods in main shoot, total number of pods, number of seed in pod, combinatory height, pod
height, oil content, protein content, oil yield and protein yield were measured. The obtained
results from analysis of variance showed that the effect of all sulfur treatments on the traits
studied were significant at level of 1%. The resultant outcomes of mean comparison exhibited
that the sulfur treatments of 200 and 300 kg/ha had the highest effect on the above mentioned
traits. In addition, the correlation results indicated that seed yield had the most and positive
correlation with 1000 weight seed (0.831), total pod (0.672) and number of pod in main shoot
(0.649), respectively. Thus, it is possible to use these traits as selection criteria for further crops
improvement of promising L17 line of canola.
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