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Table 2. Measured functional groups from different acid humic sources (mmol.g?1)

o T sald 398 Y e TR la
Humic acid type Sogad Sl £ 95 Sludge” Manure™ Biochar 200" Biochar 400"
Phenol groups Sod ey, 2.9 9.8 5.6 8.68
COOH groups JonS 9355 slrog S 13 18 11 0.32
Total acidity 55w auwl 4.2 11.6 6.7 9.00
Sz C e sz T gglS LS 5 g mlio claails S SLOE®

*Waste wood and paper industry, **Cow manure, ***\Wood Plane tree.
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Table 3. Results of absorption ratios at different Wavelengths by different humic acid sources
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YPE Soged Sl €9 (Eg) (E4) (E5) (E6) (E3/E5) (E4/E6)
Sludge ox 146 0365 0155 0078 7.86 467
295
0.92 0252 0117  0.058 7.86 434
Manure ole
Biochar Veeolzen 2.8 0319 0.48 0.086 5.76 3.70
200
Biochar Feeolron 1.86 0.401 0.21 0.082 8.81 4.89
400
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Table 4. Analysis of variance (Mean Squre) of application forms of humic acid extracted from different sources on plant parameters

Ol gl golilazye gy Spola dle Job 509 SlS iy S o3
S.0.V dF number Leaf Height Fresh weight Dry weight ~ Ash weight
It cibeat 1057166  122.0300%  29.6962*  4.4655*  0.0364*
Humic acid (HA)
o O y0 092 11 2.7000* 7.4500* 0.1657ns 0.7905* 0.0598*
Application form (AF)
3 5X S0 Ko
o0 09N Teent 4 11.7833* 10.8009* 9.9424* 0.4268* 0.0141*
AFxHAT
Error Uas 20 0.5333 0.3437 0.1883 0.0191 0.0001
CV% O gk g pud 3.0727 2.2723 3.3158 4.8187 5.7251
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Table 4. Continued alol .f Jguo
Olydd glo @3l5T 420 @ hdeyls D hdels U5 Judoyls  abeinlS shed el
S.0V dF Chl. a Chl. b Total chl.  Carotenoid P K
i abeas 4 10.456*  10.982* 19171 5374 00035 49.31*
Humic acid (AH)
o 2o 092 11 8.889* 6.147* 42.198* 6.552* 0.0001* 6.01*
Application form (AF)
097X Sr0 g sl
P 4 14.375* 3.524* 12.402* 0.725* 0.0001*  4.33*
AFxHA
E rror s 20 0.143 0.070 0.134 0.063 0.0000 0.16
CV% Ol gt g g 3.07 5.64 227 4.43 6.53 1.69

Mg m e NS 5 0o,0 ) 50 Jloiol mhaw ;o o ge ol 5 4y s o

*and ** denoted significance at the 5 and 1% level; ns is not significant
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Table 5. Comparison of the mean of humic acid application forms on morphological parameters of plant

S 039

. o ) ) Bl Job Drv weight FuSS 59
Spavoymi  Aig 0 Sy las Height y el Ash weight
Application form Leaf number (cm) (g.pot™) (g.potd)
_ sl 24.00° 25.30° 2.71b 0130
Foliar
SE Span 23.00° 26.308 3.032 0.212

Soil application

i o ire Dglds sl o0 B e j0 Sils ygejl 5l eolitul b g jo 40 sl Bgy> b slagSile
Means with the same letters in each column are not significantly different by used Duncan test at level 5%
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Table 6. Comparison of the mean of humic acid extracted from different sources on morphological parameters of plant

o ) ) alw Job 709 SS 039 PSS 59
Sorogad dwl £ digy 50 Sy ol Height Fresh weight  Dry weight Ash weight
Humic acid type Leaf number (cm) (g.pot?) (g.pot?) (g.pot?)
Control i 17.00¢ 18.80¢ 9.53¢ 1.74¢ 0.09¢
Sludg o 27.002 30.612 14.63° 3.41° 0.11¢
Manure ol 38 22.00¢ 24.28¢ 12.94¢ 2.244 0.262
Biochar 200 Yoo slagw 27.002 27.40° 15.272 3.852 0.24p
Biochar 400 Foo ylogu 25.00° 27.90° 13.05¢ 3.11° 0.16¢

D o ire Dlas gl o 10 B e 50 S5l yael 5l eolainl b gt o p0 alie Ly > b sl SKilo
Means with the same letters in each column are not significantly different by used Duncan test at level 5%
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Table 7. Comparison of the mean effects of interactions between application forms and humic acid extracted from
different sources on morphological parameters of plant

) . ) ) o e Job P 039 SLS 3y S 059
Spanogxi  Sawged el Ay 0 Spol Hejght  Freshweight  Dryweight  Ash weight
Application form  Humic acid Leaf number (cm) (g.pot?) (g.pot?) (g.pot?)
ald 17.00¢ 17.78f 9.769 1.65¢ 0.09¢9
Control
o 25.00° 29.91° 14.10% 2.91° 0.10
Sludge
etk ol 29 22.00¢ 24.20¢ 12.47¢ 2.28¢ 0.15¢
Foliar Manure
o Tl 28.00° 25.23¢ 14.19° 3.96° 0.17¢
Biochar 200
AR 28.00° 29.38P 15.28" 2.74° 0.12¢
Biochar 400
2ald 17.00¢ 19.83¢ 9.319 1.84¢ 0.09¢9
Control
o 28.002 31.312 15.16° 3.928 0.11¢f
Sludge
e ol2 355 22.00% 24.36¢ 13.41¢ 2.20¢ 0.38°
Soil application Manure
o Vol 27.00° 29.56" 16.35° 3.73° 0.30°
Biochar 200
o Feolaee 23.00°¢ 26.41° 10.83f 3.48 0.19°
Biochar 400

D I ire Dlas g1yl ao 10 B mhaws 50 5SSl yael 5l eoliinl b gt o p0 alie Ly > b sl SKilo
Means with the same letters in each column are not significantly different by used Duncan test at level 5%
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Table 8. Comparison of the mean of humic acid extracted from different sources on chlorophylls and K and P
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mg.g ! fresh weight-----------------n--oo- 1
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Biochar 400 , 11.45°¢ 5.73 17.01 5.96 0.09*  26.282
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Means with the same letters in each column are not significantly different by used Duncan test at level 5%
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Table 9. Comparison of the mean of humic acid application on chlorophylls and K and P concentration in shoots

B s T s s el
Application . . a Chl.b s Carotenoid P K
form Syanogxi  Chla Total chl.
mg.g™ fresh weight Hg.g*t
Foliar b elxe  12.832 4.99 17.29? 6.13% 0.072>  24.47°
Soil application ~ SL Gpao  11.74° 4.08° 14.92° 5.20P 0.076>  23.58°

A o sime Dglds (s o0 O mlav 43 S5l fyge;l 5l eslatwl b (w50 alie By b sl Sileo
Means with the same letters in each column are not significantly different by used Duncan test at level 5%
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Table 10. Comparison of the mean effects of interactions between application forms and humic acid extracted from
different sources on chlorophylls in shoots

B pao 092
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ppféie:]qlon Humic acid type Chl. a Chl.b Total chl. Carotenoid
mg.g* fresh weight
Control bl 9.64¢ 2.939 12.37" 457"
Sludge o 12.60¢ 4.19% 17.46° 6.447c
«s""%IJ’*’“ Manure olooss  13.39° 3.73¢ 16.84¢ 6.01
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Biochar 200  Ye* ylzgw 15.672 6.69° 20.252 6.81%
Biochar 400  F+* ylrgw 12.86" 7.408 19.55° 6.85?
Control bl 9.46° 2.789 13.669 3.57¢
Sludge o 15.432 3.54f 15.37¢ 5.05¢
S S onure o oss 13430 4.51¢ 16.25¢ 5.949
Soil application
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Biochar 400  ¥f++ ;l>gw 10.05¢% 4.07% 14.47° 5.07¢
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Means with the same letters in each column are not significantly different by used Duncan test at level 5%
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Fig. 2. Comparison of the mean effects of interactions between application forms and humic acid extracted from

different sources on P concentration in shoots
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