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Table 1. Physicochemical properties of studied soil and biochar.

S &3S ojluil oy s Sk
Parameter Unit Biochar Soil
pH - 8.7 7.8
e sl mS.cm’! 13 1.7
EC
7.
o oS % 53.5 0.54
oC
o % - 31.9
Clay
- % - 42
Silt
o % - 26.1
Sand
cab _ P )
Texture Clay Loam
el JE oy mg kg'! 530.8 253
Absorbable potassium
solawl B ,als
Sl JB a2 mg.kg! 38.6 11.6
Absorbable phosphorus
i meq.I! 1.6 2.6
Ca
il meq.I'! 1.1 13
Mg
FS sl % 46.5 i
Ash content
S o5ee % 31.3 -
Biochar yield

EC and pH of biochar was determined in 1:10 extract.
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Table 2. The interaction effect of biochar and biofertilizer on some growth parameters of Narcissus tazetta var.
Shahla

Biochar > sty 955 &2 5, e J5 olass 5k S ron S5l ks
(%) Biological fertilizer Days to oS Number Flower Fresh Diameter of
flowering Vase of diameter ~ weight of  flower stem
life flowers (mm) flower (g) (mm)
(day)
0 128.66% 7.00° 3.00° 24.46° 1.538 3.93¢
bugla Yo 120.00%  14.66°  4.66b% 2883  2.10f 5,300
20 g Kg'! Mycorrhiza
0 I 05le £+ b b b d d d
. 126.66" 15.00 5.330%¢ 31.11* 2.909 5.67¢
40 g Kg'!' Mycorrhiza
Nitrozist ;g5 125.00°¢ 15.00° 4.330cde 30.8284 3.20¢d 5.67¢
0 131.33%® 13.33¢ 4.000¢ 30.80%¢ 3.00¢¢ 5.76%4
bugla Yo 11500 18.00°  6.00%  32.97% 500 6.45%
20 g Kg'! Mycorrhiza
2 I p5Sule ¥ . .
. 110.66 16.00 6.66 33.63% 5.00* 7.00*
40 g Kg'! Mycorrhiza
Nitrozist o jg s 127.66 13.33¢ 4,664 31.15%4 3.43¢ 5.98b¢
0 128.00" 15.33° 4.00%de 32.702b¢ 3.40¢ 5.67¢
bugla Yo 129.33%  11.00°  4.00% 29389 423 5.94b¢
20 g Kg'! Mycorrhiza
4 25950 ¥ d d d bed
) 136.00° 11.66 3.334 27.84 2.60° 5.86"
40 g Kg'' Mycorrhiza
NitrozZist caws js s 124.33¢ 8.00° 4,00 30.11bd 2.00" 5.194

+ Means with different letters, are significantly different (P<0.01) based on Least Significant Difference (LSD) test.
il o sine S LIS/ Jlos lavs L3 LSD g3l ubaly Sglite slacs > (sl sbacnSibes T

M 1S5 U5 Solshise S Sy (B g st 085 9 5lzen Sy ST Jgax
Table 3. The interaction effect of biochar and biofertilizer on some morphological parameters of Narcissus tazetta
var. Shahla

Nzem sy 955 S gl aly, Jsb &g el
Biochar (%) Biofertilizer Leaf area (cm?) Lengh of root (cm) Height of plant (cm)
0 556.7° 7.66¢ 10.00°
Bsle T 1108.9¢ 1433 20,16
20 g Kg! Mycorrhiza
0 1555k £
il . 1244 3¢ 13.66° 17.33¢
40 g Kg'' Mycorrhiza
Nitrozist <o 59,5 1249.9¢ 11.83% 18.50°d
0 1253.0¢ 12.83b 20.66°
sl ¥ 1211.1¢ 15 24.00%¢
20 g Kg! Mycorrhiza
2 s y55sko £+
T ) 3709.4% 17.33 30.00°
40 g Kg'' Mycorrhiza
Nitrozist o 9,50 725.6% 14.33% 13.834¢
0 841.1¢de 9.33¢ 18.66°
Bogle T 3152.8° 13.16" 26.00°
20 g Kg! Mycorrhiza
4 I )55ske £+
el . 1011.1¢4 12.33% 21.16°4
40 g Kg'! Mycorrhiza
Nitrozist o ;9,00 809.4¢de 14 19.16°4

+ Means with different letters, are significantly different (P<0.05) based on Least Significant Difference (LSD) test.
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Fig.1.The interaction effect of biochar and biofertilizer on leaf fresh (a) and dry (b) weights of Narcissus tazetta

var. Shahla. Means followed by different letters indicate significant differences by Least Significant
Difference (LSD) test at 5% of probability.
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Table 4. The interaction effect of biochar and biofertilizer on some physiological parameters and sodium and
potassium leaf content of Narcissus tazetta var. Shahla
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Effect of Biochar and Some Biologic Fertilizers on Flowering and
Morphophysiological Charachteristics of Narcissus tazetta L. var. Shahla

N. Khosravi, M. Dehestani-Ardakani’, M. Shirmardi, J. Gholamnezhad and F.
Naserinasab!

The aim of this study was to evaluate the potential effects of biological fertilizer (BF) and
biochar (BC) application on flowering and morphophysiological charachteristics of Narcissus.
A factorial experiment based on a completely randomized design was conducted inl2
treatments with three replications. The BC was applied by mixing dry soil at three levels (0, 2
and 4%w/w), whereas the BF was used at four levels (0, 20and 40 g Kg' mycorrhizal
fungi(MF) and Nitrozist biofertilizer). The MF was used in direct contact with the underside of
bulbs and bulbs were dipped in Nitrozist biofertilizer solution for 5 minutes. According to the
results the highest fresh weight of flower, number of flowers, flower diameter, flowering stem
diameter, height, leaf fresh weight, chlorophyll a, b and total leaf and potassium uptake were
obtained in the combined treatment of 2%biochar by 40 g Kg! MF. Generally, in the most of
studied traits, alone use of BF and BC improved the growth and flowering characteristics of
plant compared to the control. However, the best results were obtained in the combined
treatment of 2%BC and 40 g Kg! of MF, while by increasing the levels of BC and BF in
combination with 4%BC and BF the desiered results were not obtained.

Keywords: Bulb, Growth characteristics, Mycorrhizal fungi, Biologic fertilizer, Narcissus.
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