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ABSTRACT

To investigate the effects of irrigation cutting and different fertilizer on yield and qualitative traits of black cumim an
experiment was conducted as split plot layout based on a randomized complete block design with three replications at
University of Zabol Research Farm during 2016. Main plot included four levels of irrigation cutting; conventional
irrigation, irrigation cutting in between stem elongation to flowering, irrigation cutting in between flowering to
beginning of seed filling period and irrigation cutting in between beginning to end of seed filling period. Subplot was
different type of phosphorous fertilizer including control (no fertilizer application), Azoto-e-Barvar 1, Phosphate-e-
Barvar 2 and triple super phosphate. Interaction effect of irrigation cutting and fertilizer on yield and yield
components, leaf chlorophyll content, carotenoids content, essential oil percentage and yield was significant. The
highest yield and yield components, photosynthetic pigments and essential oil yield were achieved in normal
irrigation along with application of Azoto-e-Barvarl and the greatest essential oil percentage were observed in
irrigation cutting in between beginning to end of seed filling period along with application of Azoto -e-Barvar 1. Seed
yield affected by irrigation cutting in seed filling period and without application fertilizer was 46.76 % less than seed
yield in conventional irrigation along with application of Azoto-e-Barvar 1. In conclusion, to improve the
characteristics of black seed, except for essential oil content, the application of bio-fertilizers along with conventional
irrigation would be appropriate.
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Table 2. Results of variance analysis effect of irrigation cutting and fertilizer type on yield components, yield,
photosynthesis pigments, oil percentage and oil yield of black cumin
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Table 3. Mean comparison interaction effect of irrigation cutting and fertilizer for yield components, yield,
photosynthesis pigments, oil percentage and oil yield of black cumin
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g Phosphate-e-Barvar 2 7.06ab 84.66b 4.07b 394.4la 564.56c 66.6lef 2.23c 0.48bc 0.88g 4.27b
Triple phosphate 6.73bc  8086c  4.25b 384.87b 610.00b 67.00ef 2.24c 0.48bc 0.70i  3.00h
g Control 426i 71.20h 2.71h 289.39fg 391.96i 59.60h 1.92g 0.37h 0.70i  2.48i
kS @ Phosphate-e-Barvar 1~ 5.80e 81.22c 3.28de 317.98e 538.30d 75.07b 1.98g 0.43e 1.21cd 3.86c
&+ Phosphate-e-Barvar 2 6.86abc 72.20h  3.12ef 351.48c 424.06h 72.83bc 2.05ef 0.41fg 1.13de 3.27fg
> Triple phosphate 4.73h  79.00cd 3.55c 360.95c 453.99g 75.44b  2.02f 0.42¢f 0.89g 3.20gh
=z Control 5.12g 66.73i 2.81gh 254.22h 508.17ef 60.92gh 2.06ef 0.40g 0.751  2.19jk
5 § Phosphate-e-Barvar 1~ 5.66ef  76.13f 3.18ef 284.82fg 605.63b 62.60gh 2.08e 0.43e 1.42b  3.78cd
2 & Phosphate-e-Barvar2  5.13g 68.20i 2.99fg 281.43g 547.66cd 63.88fg 2.24c 0.49b 1.26c 21.39f
[ Triple phosphate 6.26d 78.40de 3.30de 298.17fg 550.13cd 89.42a 2.08e 0.42¢f 0.79hi  24.45¢c
o Control 5.06gh 63.26] 2.78gh 214.31g 309.23k 47.98i 1.94gh 0.45d 0.87gh  19.07g
£ @ Phosphate-e-Barvar 1 5.33fg 76.60ef 2.85gh 228.03i 413.97h 63.81fg 2.38b 0.48bc 1.65a 21.21ef
T & Phosphate-e-Barvar2 6.52cd 74.74fg 3.55gh 286.35fg 490.70f 68.48de 2.14d 0.48bc 1.49b 26.34b
Triple phosphate 5.67ef 73.06gh 3.01fg 292.71f 351.83k 70.87cd 2.22c 0.46cd 1.02f 27.8la
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