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Figure 1- Time of castor irrigation
humidity curve based on field capacity
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Table 1- Physical and chemical traits in experimented soil

P K Fe Mn Cu - Soil

S o mo/ mo/ mg/ mg/ mg/ et mean T e te?(?tljlre depth
0 kg kg kg kg kg 4 4 : (cm)
344 0.172 16 392 7.24 5.72 0.64 10 40 735 1.37 Silty 0-30

loam

Sinleyl jo soliinl 890 dul Seagudr Slaseie -¥ Jouo
Table 2- Useable humic acid traits in experiment

S gl o6 Organic
Name of N% P%
organization

K%  Fe%

Cu% Zn%  Mg% pH Humic acid%

Humi Tech
Germany

5 4 3 0.35

0.17 0.28 0.18 6.85 80
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Table 3- Analysis of variance in studied traits
Sl molie oy 2 09bsls el Mg A e ol
et e ST 3B gomms 3Vl Sy als ails 5 Shos
variation ﬁf ? Glutathione Superoxide Catalase Capsule 100 Seed Seed yield
peroxidase dismutase per plant weight
"_"ﬁ_ 3 0.795™ 0.526" 0.871™ 0.790™ 0.721™ 0.943™
Replication
Stress s 2 6791.11" 4812.77" 3571.25™ 7944.38™ 7498.25™ 315944
Errortas 6 105.32 78.65 245.76 91.89 112.28 48.52
b Jolxe " - - "
Humic acid 3 8502.46 9660.57 5788.39 12876.37 1344156 25740.71
foliar
b Jaloxo
X 6 4647.31" 2871.99 " 2363.11" 3918.66 4899.81 " 1445.38 ™
Stressx
foliar
Errortas 27 7.52 6.69 94.33 48.51 4.85 5.79
(W0 33) Ol i g pud 5.44 6.27 5.89 6.95 5.97 4.79
TN gl 30 s me g I ime i 4y TFFGNS
ns and ** : Not-significant and significant at 1% probability level respectively
Table 4- Mean comparisons the effect of water deficit x humic acid application
on castor studied traits
Jelxo
LSt Jgaes Sload 51 il alf
Ol o9l S Saogan Al 0Slas &l i Go e S " Ay A ‘:"' ’;U
Water deficit ! Seed yield 100 seed Capsule per Catalase 4 S’ggé )G;X.
stress L kg/ha eight nit/gr pro
Humic (kg/ha) weight (g) plant univgrp unit/grpro  unit/gr pro
acid
foliar
Ae 5o syl KT
Cad )b sy - IRNEN 956bc 22.13bc 230.11ab 136.45d 235.42e 3.78f
<y Control
Irrigation at Fi 1170b 23.96b 243.34ab 150.14d 280.11de 5.02de
80% of field F. 1310ab 25.18b 261.65a 173.89cd 352.05d 6.25d
capacity (S1) Fs 1420a 26.91a 292.40a 202.78bc 424.26cd 7.38cd
0 3 syl KT
Cad b o0 Soldglxe 719cd 17.52d 170.24bc 180.18cd 471.49cd 8.02cd
< Control
Irrigation at Fi 894c 19.27cd 18L.77b 209.43bc 594.27hc 9.79¢
65% of field F. 1020bc 20.49¢ 195.36b 247.91b 702.48b 10.84bc
capacity (S2) Fs 1190b 22.74bc 214.49ab 290.05ab 770.36ab 12.29
00 5o okl 09N
)b oy Soldglxe 589de 15.78e 130.68cd 215.78bc 589.13bc 9.44d
<<h Control
Irrigation at Fy 702cd 16.97de 143.85c 249.55b 653.99b 11.96bc
50&3 of field F 846¢ 18.02d 160.78bc 308.12ab 738.91ab 13.81b
capacity (S3) F 957bc 20.84¢ 176.51hc 379.48a 802.85a 16.04a

Dancan’s Test.

Three time foliar F3 2l Jsl=s L 4w Two time foliar Fo sl Jsl=e ,L 5o One time foliar Fy ol Jsl=e Lo
Ayl o e M Soed b (0=0.05) S5lo yg05] el aiies alis g o (slylo a5 slo (uSilee g 2 40
Means in each column followed by different letter (s) are significantly different at 5% probability level, using
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Abstract

To evaluate the effect of humic acid on activity of antioxidant enzymes in castor
bean a split plot experiment based on completely randomize block design with four
replications was carried out at Islamic Azad University, Karaj Branch in 2014.
Treatments were irrigation with three levels [irrigation at 80% of field capacity (S;)
(normal), irrigation at 65% of field capacity (S2) (mid stress) and irrigation at 50% of
field capacity (Ss) (high stress)] assigned to main plots and humic acid with four levels
(without foliar application, one time, twice and three times foliar application) to sub
plots. In this study traits like seed yield, 100 seed weight and antioxidant enzymes were
estimated. The results showed that the effect of humic acid was significant at 1% level
on 100 seed weight and activity of antioxidant enzymes. Mean comparisons indicate
that foliar application of humic acid could compensate relative effect of water deficit. It
was also revealed that the rate of superoxide dismutase, glutathione peroxidase and
catalase were increased with three times of humic acid foliar applications by 38.8, 34.75
and 37.88 percent under mid stress drought and 26.63, 41.15 and 43.14 percents under
high stress drought as compared to control, respectively. Overall, it can be said that use
of humic acid have different physiological effects. Humic acid not only increases seed
yield of castor bean it also have a positive role in reducing water deficit effects and
increasing activity of antioxidant enzymes.

Key words. Castor bean, Catalase, Glutathione peroxidase, Humic acid,
Superoxide dismutase, Water deficit.
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