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ABSTRACT

Effect of four levels of biochar (0, 25, 50 and 75 ton ha™) produced from wheat straw and three levels of irrigation
(100, 75 and 50 % of crop water requirement) on growth and yield of faba bean was determined in completely
randomized design in the greenhouse. The result showed that after faba bean reached maturity, the maximum plant
height and leaf area index obtained in 25 ton ha™ biochar treatment. Also, maximum faba bean yield was also
obtained in 25 ton ha™ biochar. The result of irrigation regimes treatments showed that the crop height and leaf
area index decreased by application of deficit irrigation. Faba bean growth and yield were also significantly
declined under deficit irrigation. Therefore, it can be concluded that application of biochar (as a soil amendment)
in low levels may have a positive effect on crop yield and its components. Further, under biochar application of 25
ton ha™, the use of deficit irrigation in 75% of crop water requirement is recommended as it did not cause any
significant decline in crop yield.
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Tablel: Some of physical and chemical properties of used soil and biochar

Na K Mg N EC pH Bulk density
mg I meq I % dsm* gcm?®
Soil 2.18 0.65 5.10 0.02 0.66 7.44 153
Biochar 1.67 48.04 3.80 0.25 9.30* 8.18* 0.25
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Figure 1: Variation of faba bean’s height (cm) for different levels of biochar (B) and irrigation (I)
during growth period (days after sowing (DAS)). (a) Irrigation level of 100% crop water requirement

(l100%), (b) irrigation level of 75% crop water requirement (l-sy), (C) irrigation level of 50% crop water
requirement (Isqy). Bars indicate standard error of the mean.
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Figure 2: Variation of faba bean’s leaf area index (cm? cm) for different levels of biochar (B) and
irrigation (1) during growth period (days after sowing (DAS)). (a) Irrigation level of 100% crop water

requirement (l1g00), (b) irrigation level of 75% crop water requirement (I459), (C) irrigation level of 50%
crop water requirement (Isqy). Bars indicate standard error of the mean.
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Table 2: Number of pod per pot, number of seed per pod and 100 seed weight (g) (mean * standard error)
of faba bean for different levels of biochar (B) and irrigation (I).

Biochar levels Irrigation levels

Number of pod per pot

Number of seed per 100 seed weight (g)

pod
T100% 7+0.58 ™ 17.67+1.45™ 8.1+15°
l7s 6+0.58 12.0+1.53 ¢ 70.9+2.5"
Bo Isos 3+0.33 ¢ 8.33+1.2" 39.241.0 ¢
5.44°¢ 12,678 63.74
L100% 10+0.58 ® 20.33+2.4 % 81.6+1.72
B ([ 12+1.53° 23.67+0.882 76.741.53 %
» [ 9+0.88 17.0+1.53 40.7+0.9 ¢
10.44 4 20.334 66.34
L100% 9+0.33 ® 20.33+1.2%® 53.7+4.1°¢
I7506 8+0.88 ™ 21.67+1.76 ® 44.1+3.3¢
Bso Isos 7+1.0% 17.33+1.86 ™ 37.121.4°
8.22°8 19.78 A 4508
l100% 8+1.2" 12.67+0.88 % 54.8+2.6°
B [ 7+0.33 % 14.0+0.58 4144351
Is0% 6+1.45 8.67+1.2F 26.4+15°
6.89 B¢ 11.78 © 407 ¢
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In each column, similar small and capital letters indicate no significant difference at 0.05 probability levels between
interaction effect of treatments and main effect of biochar, according to Duncan test.
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Figure 4: (a) Variation of faba bean’s seed dry weight and (b) above-ground straw dry weight (g pot™) for
different levels of biochar (B) and irrigation (I) during growth period. Similar small letters indicate no

significant differences (p < 0.05) between the interaction effects of treatments (irrigation xbiochar). Bars
indicate standard error of the mean.
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