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Table (1) Characteristics of humic acid used in the research

ol gl ey eS| S B ! o 5 el
Trade name K20 Fluvic acid Humic acid
40— S
e %5 %15 %80
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Table (2)Soil physical and chemical characteristics using in the experiment

(OM) (%) (as ) JT s3Ls 1.78
(Sand) (%) (40,3 v, 27
(Silt) (%) (1)) d 48.5
(Clay) (%) (1s,3) 2 24.5
(Texture)=st, Silty loam
:2)pH 7.2
(EC) (dSm?) K SUrcytas ol 1.15
(CCE)(%) Jstas plS b 5 15.5
(CEC)(cmolc kg?h) sl Jsls o b 17.7
( Total nitrogen) %) (we,3) S 055 2 0.056
(Phosphorus)mg kghoie L6 ius 10.4
(Potassium) (Mg Kg™) Cior L6 pls 219
(DTPA extractable Fe)(mg kg?) DTPAL 5 s las T 1.44
(DTPA extractable Zn)(mg kg?) DTPA L ¢, ojlae <3, 0.46
(DTPA extractable Mn)(mg kg?) DTPAL 5 o lae ;% 0.34
(DTPA extractable Cu)(mg kg?) DTPAL ,5 s lae e 0.44
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Table(3) Means comparison of application methods and different levels of humic acid on growth
parameters of canola

T Jale sl E 5058 6l 5055 E , eSas 03 6l it 03
Ey WS e G508 5 509 (S 530
Experiment Leaf wet Stem Leaf dry weight Stem dry
factor Leaf weight(gr plant) wet weight (gr plant?) (or F‘)’;’;:E[Jrl‘)t
No. (gr plant?)
Ll 7.5% 2.20¢ 2.20' 0.22¢ 0.47"
Blank
SO an
Soil application
1 g kg soil 7.5% 3.25¢% 3.079 0.30¢ 0.83f
2 g kg soil 8.252 2.83¢ 3.44f 0.32¢ 0.96¢
4 g kg! soil 8.252 3.17¢ 4.81°¢ 0.31° 0.98¢
;SJ‘;‘.T Lo e
With irrigation
water
1000 mg I 7.5% 2.69¢ 4.09¢ 0.31° 1.07¢
2000 mg I 7.5% 3.432 5.922 0.35% 1.532
4000 mg I* 7.52 3.37% 5.17° 0.372 1.320
Pl
Spraying
0.1% 7.752 2.29¢ 2.84h 0.25¢ 0.758
0.2% 7.502 2.80¢ 3.57f 0.32¢ 0.96¢
0.4 % 8.252 3.27% 4,354 0.35% 1.21°¢

ot oy O Jlazt o 3 Sl gmn 3 g Sblad wlie Cog e 2 (51 Ot a5
Numbers followed by the same letter are not significantly different (P<0.05)
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Table (4) Means comparison of application methods and different levels of humic acid on
concentration and uptake of iron in canola

sl ele oAl ckle oAl ode oAl cble oAl ode Aoy ool Zble oAl okl
2R IS e S k) pe S ksl e S kel (SAS e 8L «ls
Experiment (¢SS Sz p £ S (FAs  SaspSus iron eSS k)
actor iron (oS Iron (oS concentration root( (Y
concentrations concentrations £ma ka't
1 Iron uptake Iron of mg kg) Iron
of leaf(mg kg™) . ofstem .
of leaf ( mg kg* (mg kgt) of leaf ( uptake concentration of
dry plant) mg kgt dry seed( mg kg)
plant)
aals _
120.50! 26.65° 54.62f 29.96" 66.752 171.439
Blank
S e
Soil
application
1 g kg soil 175.521 53.97« 63.25¢ 52.49f 66.75% 270.82¢
2 g kg! soil 180.54" 59.13¢ 73.12¢ 70.29¢ 672 290.50°¢
4 g kg soil 192.31f 60.09¢ 78.25° 76.50¢ 672 290.50°¢
b e
é)‘:iT
With
irrigation water
1000 mg I 185.07¢ 58.76°¢ 62.75° 67.298 66.752 253.50¢
2000 mg I 304.61° 72.63° 852 130.672 66.252 321.25?
4000 mg It 193.508 73.04° 68.044 90.15° 66.252 290.75P
Hydsls
Spraying
0.1% 201.49¢ 50.344 63.12° 47.339 66.752 201.50f
0.2% 226.62° 73.09° 69.534 66.74¢ 672 210.25¢
0.4 % 245.462 87.782 75.37°¢ 91.66° 672 210.25¢

St Loy O Jlaz| c!a..:).s Dl g oM pe }ilih..y wlie O, Qlad ol Osw 2 5o
Numbers followed by the same letter are not significantly different (P<0.05)
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Table (5) Means comparison of application methods and different levels of humic acid on
concentration and uptake of phosphorous in canola

oiulasT Jals b Sl b e cble b e JERCIGRA als i cble
(M)b)u’fﬁ (OL_f BE] {ﬁ)u’fj wd (OL_\? BE cjf)‘@\-w (A y3) 4l (Ao y3)
Experiment P concentration P uptake of (4w 3)il. P uptake P P
factor of leaf (%) leaf(gr plant) leaf (grplant™) of concentration of concentration of
. root (%) seed (%)
concentration
of steam (%)
dals
0.14" 0.031f 0.17" 0.8" 0.1429 0.705f
Blank
S o e
Soil
application
1 g kg soil 0.20f 0.062% 0.42¢ 0.35f 1954 0.785¢
2 g kg! soil 0.24¢ 0.080° 0.50¢ 0.48¢ 0.285° 0.832¢
4 gkg* 0.29° 0.090° 0.56° 0.54¢ 0.4052 0.865°
soil
b pan
é)‘:iT
With
irrigation water
1000 mg I 0.21¢ 0.069¢ 0.42¢ 0.45° 0.165° 0.832¢
2000 mg I 0.402 0.1432 0.722 1.112 0.216° 0.8972
4000 mg I* 0.37° 0.1382 0.69° 0.91° 0.217¢ 0.895%
i sl
Spraying
0.1% 0.15" 0.037° 0.29¢ 0.219 0.155f 0.705f
0.2% 0.179 0.056° 0.35f 0.33f 0.165° 0.701f
0.4% 0.18¢9 0.069¢ 0.36f 0.44¢ 0.170° 0.717¢
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Numbers followed by the same letter are not significantly different (P<0.05)
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1 Zhen et al.
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