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ABSTRACT

In order to study effects of various levels of nitrogen and sulphur fertilizers on quantitative and qualitative
characteristics of castor bean (Ricinus communis L.), an experiment was done in 2015 at reaearch farm,
agricultural faculty of Azarbaijan Shahid Madani University, Tabriz-Iran. Experiment was conducted as a
factorial based on randomized complete block design with three replications. Treatments were 4 levels of
nitrogen (0, 50, 100 and 150 kg ha™) and 5 levels of sulphur (0, 20, 40, 60 and 80 kg ha™). Results
indicated that maximum biological and seed yield, seed oil percentage and yield and appropriate
percentage of seed crude protein obtained from applying 100 and 150 kg nitrogen per hectare. In contrast,
application of 40 kg sulphur ha™ was enough to reach maximum amounts in seed yield, HI, seed oil
percentage and oil yield. Application of sulphur fertilizer had not significantly effect on seed crude
protein. Maximum agronomic efficiency of nltrogen and sulphur was achieved when nitrogen and sulphur
were applied at a rate of 150 and 40 kg ha™ (10.73 and 9.17 kg/kg, respectively). Interaction effects of
nitrogen and sulphur showed that applying 150 kg nitrogen by 60 kg sulphur ha™ resulted in the highest
biological yield, seed and seed oil yield in castor bean. The overall conclusion of this experiment showed
that presence of nitrogen and sulphur around the castor bean roots can cause an incease in leaf area,
photosynthesis and biomass during the growing season, seed and oil yield at the end of the growing
season.

Keywords: Fertilizer interactions, Seed yield and its components, Macro-nutrients, Oil crops,
Quantitative and qualitative features.
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Table 1. Meteorological data for Khosroshahr station in 2015.

Average relative humidity

Total monthly rainfall Total evaporation

Month Average temperature (°C) (%) (mm) (mm)
April 10.3 57.1 37.6 115
May 14.9 54.3 50.6 189.9
June 221 39.9 35 306.2
July 274 33.3 0 391.8
August 27.8 28.1 0 3722
September 22.2 435 9.4 2425
October 17.1 53.8 14.1 144.9
November 8.3 72.7 61.9 17.9
December 14 73.7 10.3 0
January 0.5 75.3 11.9 0
Fabruary 11 67.5 7 0
March 7.9 61.1 28.4 0
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Table 2. Analysis of selected soil of the field by texture of loam-sand in 2015.

Soil texture
Depth Clay it sand pH EC Organic Nitrogen Phosphorus Potassium Suphur
samplin dS/m matter % mg/k mg/k %
ping o G oy (ds/m) %) (mglkg) (mgkg) (%)
0-60 cm 10 26 64 7.86 5.86 1.01 0.01 24 591 -

.(ZhOU et al., 2010) Gl 00 Gt Yoy (el j o YA “S_'>)S 6L{04554 u“f‘-‘j 9 b, ‘@}sﬁly d‘;.‘ LS)?"":‘ J.o:u Slw!
The salinity threshold level for emergence and stand establishment of Castor bean has been identified at 7.1 dS m™ (Zhou et al., 2010).
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2. Acroptilon repens L.
3. Convolvulus arvensis L.
4. Echinochloa crus-galli L.
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Table 1. Analysis of variance (Mean of square) of castor bean biological yield, seed yield, HI, seed oil percentage,
seed oil yield, seed crude protein percentage, agronomic efficiency of applied nitrogen and sulphur.

S . Agronomic  Agronomic
S.0. V. df B'OIiz?(;cal Ss:‘;g HI Seed oil Se?glgll Seer(i)tceriL:.'de efficiency efficiency
Y Y y P of nitrogen of sulphur
Block 2 320667 245315 17.63 0.32 53004 13.87 509.48 0.720
Nitrogen (A) 3 75676278 412484~ 326.89”  17.44™  160034™ 14.36 468.60" 73.82"
Sulphur (B) 4  9327146™ 701599  37.43™ 19.48™  215854™ 6.84" 191.53"™ 612.20"
A*B 12 6988257  301551™  98.38" 4.95™ 64143 9.92" 88.19™ 147.69"
Error 38 161368 73255 8.01 1.39 13298 4.47 91.80 62.04
Total 59 - - - - - - - -
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* and ** shows significantly different at 0=0.05 and a=0.01, respectively and ™ is not significantly different.
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Table 4. Application effects of nitrogen and sulphur on biological yield, seed yield, HI, seed oil percentage, seed oil yield, seed
crude protein percentage, agronomic efficiency of applied nitrogen and sulphur.

N . Agronomic  Agronomic
Blol_oglcal Seed yield Seed oil See_d oil Seed cr_ude efficiency of  efficiency
yield ka hat HI o yield protein it £ sulph
(kg ha™) (kg ha™) (%) (kg ha™) (%) nitrogen of sulphur
(kg/kg) (kg/kg)
Nitrogen
(kg ha)
0 8553.3 ¢ 2570.33° 31.30° 43.80 "™ 112551 % 16.42° 0° -
50 10516.7° 2478 ° 23.75° 43.13° 1070.35°¢ 18,562 -1.85° -
100 131102 27233 % 20.95° 4473 % 121821 % 18.07 2 153%® -
150 13226.7%  2853.33%  22.05° 45.60° 1304.722 18.392 10.73° -
Sulphur
(kg ha)
0 10320.8 ° 247458" 26.24° 42.25° 1044.72° 17.89 ™ - 0°
20 10700 ¢ 232958°  22.87° 44> 1024.61° 18.39 ™ - -10.02 ¢
40 11537.5°  2896.67°  26.46° 4517 1309.352 18.13™ - 9.17°
60 11616.7° 2775° 24.16%® 4542° 1261.20 ° 18.35"™ - 408%®
80 12583.3%  2805.42°  22.82°  44.75%® 1258.612 16.56 ™ - 3.44%®
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Means within each column followed by same letter are not significantly different at 0.01 and 0.05 probability level according to LSD.
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Figure 1. Interaction effects between various levels of nitrogen and sulphur on castor bean (Ricinus communis L.) biological yield.
Means within each column followed by same letter are not significantly different at 0.01 probability level according to LSD.
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Figure 2. Interaction effects between various levels of nitrogen and sulphur on castor bean (Ricinus communis L.) seed yield. Means
within each column followed by same letter are not significantly different at 0.01 probability level according to LSD.
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communis L.) harvest index. Means within each column followed by same letter are not significantly
different at 0.01 probability level according to LSD.
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Figure 4. Interaction effects between various levels of nitrogen and sulphur on castor bean (Ricinus communis L.) seed oil percentage. Means within
each column followed by same letter are not significantly different at 0.01 probability level according to LSD.
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column followed by same letter are not significantly different at 0.01 probability level according to LSD.
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Figure 6. Interaction effects between various levels of nitrogen and sulphur on castor bean (Ricinus communis L.) seed crude protein
percentage. Means within each column followed by same letter are not significantly different at 0.05 probability level according to
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