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Biochar as a soil amendment improves soil physical and chemical properties.

Drought stress is one of the most important factors that limit plants growth.
In order to study the effect of biochar on growth and morphological
characteristics of coriander in a fine-grained soil under water stress, one
factorial experiment in Randomized Complete was carried out in the
research greenhouse of Urmia University, Iran. Experimental treatments
included three levels of deficit-irrigation 100, 75 and 50 percent of water
requirement of coriander (al, a2 and a3) and three levels of application of
biochar 0, 2.5 and 5 percent by weight percentage of each pot (b1, b2 and
b3). The results of analysis of variance and comparison of the mean of
measured traits (fresh and dry weight of plant, leaves, stems and roots)
showed that these traits were significantly different under the influence of
different levels of irrigation and biochar application. So that the highest
value of each of these traits was observed in the treatment of complete
irrigation and application of 2.5 percent by weight of biochar (alb2) and the
lowest value was observed in the irrigation treatment of 50 percent of water
requirement and without biochar (a3bl). The highest water productivity
based on fresh (3.26 kg/m®) and dry (0.49 kg/m®) of the coriander was
obtained from a2b2 treatment. So, it can be concluded that the application of
the appropriate amount of biochar reduces the negative effects of moisture
stress and improves plant growth and development indicators compared to
the control treatment. Therefore, it is recommended to use it for the plant in
conditions where the plant is under drought stress or in greenhouses in order
to reduce the amount of water consumed and improve the growth and
performance of the plant.
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Table 1. Meteorological parameters in the greenhouse during the growth of the coriander

Min Tep Max Tep Ave Humidity Ave Tep Ave Pressure Total of Radiation
9] 9] (%) Q) (hpa) (LUX)
5.5 575 28.9 253 861.9 6306318

Sl S Colb s (gl b odlitwl gius odl> jd &8ly enl)l sbivg) deyie SB 5l Jpaze cuiS (4l
il (o) pgf SB L S pl ST cbilis lojl bl e SaSay upu g 135 odlisl (5 eg)0m by,

ol okel (V) Jodo y> odlatl 3y90 S So3ud Slasuiin j (S M auie
Table 2. Physical properties of soil

Soil texture Clay (%) Silt (%) Sand (%)  ps (gricm®)
Silty clay loam 36.7 44.15 19.15 1.2

Celo YF Saody 3,5 lo a0 00 v (glod o b 3 )lid ;5 a5 13,5 oolisl ol Lo jl ylogm and sl
Pl (5515) 065 Lol S5 3k pmige 855 Lawss g 35 31l 5 g aten] gy S5l g
ol ool (¥) Jodo )3 o3kl 3y90 ylgm Sluoguas .cé)S

Table 3. Characteristics of the biochar use it

Rep Property/Description Unit Result
1 Organic materials % 13.89
2 Ratio C/N - 10.20
3 ocC % 8.06
4 Mg % 5.77
5 pH - 8.2
6 EC % 0.2
7 N % 0.79
8 P % 0.14
9 K % 0.17
10 Ca % 4.26
11 Cinder % 24.6
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Table 4. Schematic placement of experimental treatments

First rep albl alb2 alb3 az2bl a2b2 a2b3 a3bl a3b2 a3b3
Second rep a3bl a3b2 a3b3 albl alb2 alb3 az2bl azb2 a2b3
Third rep a2bl a2b2 a2b3 a3bl a3b2 a3b3 albl alb2 alb3
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Table 5. ANOVA (mean squares) of measured data

Mean squares
d Wet Weight (gr) Dry Weight (gr) Water Efficiency (kg/m°)
The whole Stem Leaf Root The whole Stem Leaf Root Based_on Based_on
plant plant wet weight dry weight
Irrigation (1) 2 53847 0036 0013" 014" 1177 000058~ 0.00078" 0.018™ 046~ 0.0088™
Biochar (B) 2 20577 0029”7 0019" 00777 027" 0.00043” 0.00085~ 0.012" 0.79™ 0.026™
Irigation*Biochar (I*B) 4 053"  0018” 00054™ 00018 0036™  0.00036" 0.0022" 00024™  0.0084™ 0.00054™
Error 18 00039 00014 000057 00012 00041 0000044 0.00015 0.0014 0.00022 0.00024
C.V (%) - 0.53 942  17.72 5.76 3.67 16.22 13.67 18.39 0.54 3.78

ns, ** and *: non-significant, significant at p<01/0 and p<05/0, respectively

Table 6. The effect of the amount of irrigation and biochar on measured data water efficiency

Mean squares

Wet Weight (gr) Dry Weight (gr) Water Efficiency (kg/m°)

Treatments of The whole St The whole Based on Based on
em Leaf Root Stem Leaf Root . .

plant plant wet weight dry weight

100%(al) 13.86a 0.47a 019  0.69 2.08a 0.05a  0.04a  0.25a 2.61c 0.39¢c
Irrigation 75%(a2) 12.31b 0.38b  0.11b  0.66a 1.79b 0.04b  0.02b 0.21a 2.90a 0.43a
50%(a3) 9.06¢c 0.34c  0.11b  0.46b 1.36c 0.03b  0.02b 0.21a 2.81b 0.41b
0%(b1) 10.11c 0.31c  0.09b  0.52c 1.56¢ 0.03c 0.02¢c 0.16¢ 2.27c 0.35¢
Biochar 2.5%(b2) 13.16a 0.46a 0.18a 0.70a 1.97a 0.05a 0.04a 0.24a 3.19a 0.47a
5%(b3) 11.97b 0.41b  0.14a  0.59 1.78b 0.05a  0.03b  0.21b 2.87b 0.42b

In each column, different letters indicate a significant difference at the level of 1% probability.

Table 7. The mutual effect of the amount of irrigation and biochar on measured data

. . Wet Weight (gr) Dry Weight (gr)

Irrgation Biochar The whole plant Stem Leaf Root The whole plant Stem Leaf Root
b1l 11.81e 0.44a 0.11cb  0.60dc 1.76dc 0.04bac 0.02de  0.18ha

al b2 15.20a 0.49a 0.23a 0.77a 2.33a 0.06a 0.05a 0.30a
b3 14.5% 0.48a 0.22a  0.69bac 2.16b 0.05ba 0.04b 0.25ba

bl 10.73f 0.29bc 0.08c 0.57d 1.68d 0.03bc 0.02de 0.17b

a2 b2 13.61c 0.48a 0.16b 0.75ba 1.87c 0.05ba 0.03c 0.24ba
b3 12.41d 0.37ba 0.09cb  0.66hdc 1.84dc 0.05ba 0.02de  0.21ba

bl 7.77i 0.22c 0.07c 0.38e 1.24f 0.02c 0.01le 0.13b

a3 b2 10.49¢ 0.41a 0.14ch 0.58d 1.51e 0.04bc 0.03dc  0.19ba
b3 8.92h 0.38ba 0.12ch 0.42¢ 1.34f 0.04bc 0.02de 0.16a

In each column, different letters indicate a significant difference at the level of 1% probability.
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Figure 1. The mutual effect of the amount of irrigation and biochar on water efficiency
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