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Investigation of the effect of zeolite and superabsorbent on some quantitative and biochemical properties
of rapeseed under irrigation cut-off conditions in Shiraz region.
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Tablel: Soil Chemical Characteristics before Planting.
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Table 6- Analysis of variance of yield components under the influence of cut irrigation and zeolite and

superabsorbent.

M.S lay e Sl
S.0vV Ol aolio A >0 g 0 e g o il als e 59

ool df pods per plant  seeds per plant T.S.W
Replication S5 2 1728.229 ™ 1596.28 ™ 0.007
Cut irrigation (A) &bl alad 2 26439.128 * 232643.11" 0.009 ™
Error a a el 4 226.091 289.046 0.012
(Zg;’"t & Super absorbent il ypm 5 Sl 3 85379.622° 91655179  0.134"
Cut irr Zeolit& Super 5% ol codgs; 6
absorbent * (AxB) é!”u Ay e 16501.211"  17962.117" 018"

SH=

Error b b glas 18 236.65 285.1 0.014
cV Oy g 10.22 8.96 3.97

SIS e pae 5 o yd S oS iy 5kl laes 48 IS re cud 4 NS

*, ** and ns, significant at 5%, 1% and non significant, respectively
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Table 5 - Comparison of average interaction effects of cut irrigation and application of zeolite and
superabsorbent on yield components.

Treatment  Ls Ggr )0 95 g o &l ails Jl5e 5
pods per plant seeds per plant T.SW
Ar*B1 2o 4l al o o oLl adad Xl 82.4°¢ 16.2¢ 3.02%¢
Ar*B2 2o il dl e s oLl el X g 99.4° 18.3 be 3.11°%
A1*Bs 2o Ly alo e s o)l gl X L3l 5 99.3° 18.7° 3.09 b¢
Ar*Bs om0 Ly alo o 1 oyl b X Edg) 5 il g 112.6 ¢ 22.62 3572
A*B1 S alo e 1 ol e X sals 67.8¢ 12.7 ¢ 2.98 b
A*B, S al e s o)l b X g 86.2°¢ 15.4 < 3.11%b¢
A2*Bs Bl Al o 5 6Ll adad X 3l e 84.7°¢ 14.2 cde 3.13 %
As*Ba BalS oo 45 o )lT gl X Culg) 5 il s 92.3 bed 17.3 bed 3.482
As*B1 B s Al e 13 6Ll ahad X sl 86.8° 10.8¢ 2.84°¢
As*B; 23 s Al e 13 oyl alad X el 103.4° 13.8¢ 2.96 ¢
As*Bs 20 ez st Al e 1 o)ll ol X L3l e 106.5° 12.9 % 2.93 k¢
As*B4 & (25> al e 0 (6Ll @b X5 5 il s 116.7 ¢ 15.4 cce 3.15°

(B1) asls (A3) 23 (pyo5 ad>yo 10 (5l adad (A2) oo l5 al> s o 5,0l atad (A1) a0 Bl al>yo 0 Lol xlads

(Ba) il yyg +cdsss {B3) wdlx yy5m { B2) e ss;

Cut lIrrigation at stem elongation stage (A1), Cut Irrigation at flowering stage (Az), Cut lIrrigation at poding stage
(As3), Control (B1), Zeolite (B2), Superabsorbent (Bs), Zeolite + superabsorbent (Ba).
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Table 6- Analysis of variance of seed yield, oil percentage and leaf chlorophyll under the influence of cut
irrigation and zeolite and superabsorbent.

M.S lay e Sl
S.0.vV Ol aolio >0 &l o, Slos Oy o0 S J—dg kS
ool df Seed yield Oil percentage Chlorophyll
Replication RS 2 45689.65 "™ 0.059 "™ 4.897 "™
Cut irrigation(A) 6okl adad 2 8659267.61 " 5.167 ™ 124.008
Error a a glas 4 199853.26 0.067 1.869
Zeolit& SUPET il 5 5 <ol 3 7698997.60" 2.0036™ 159.174™
absorbent (B)
Cut irr Zeolit& Super § % Ll ceJgs; 6
absorbent * (AxB) c—f o SERS— 9 TS 2514241 0.242™ 7.986™
Pacxt
Error b b clas 18 5436.10 0.043 2.128
CV i g 16.29 4.36 3.47

*, **and ns, significant at 5%, 1% and non significant, respectively.
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(Quanchang and Cheng, 2008)
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Table 5 - Comparison of average interaction effects of cut irrigation and application of zeolite and
superabsorbent on seed yield, oil percentage and leaf chlorophyll.

Treatment  Ls ails o ,Slee sy o,y S Jedg s
Seed yield Oil percentage Chlorophyll
(Kg.ha) (%) (mg.gr)
Ar*B1 o2 4l alo o o oLl adad X el 2578.2°¢ 39.70 cde 31.284
A1*B; 2o Ly alo e s o)Ll ol X ooy 3099.3° 42.90° 38.61°¢
A1*B3 23 4l alo o s (o)l adad X L3l e 2927.3° 41.70 b 37.45°¢
A1*B4 2o Ly alo e s oLl i X el 5 il g 3528.4 2 44.70 2 39.97bcd
A*B1 S alo e 1 ol e X sals 1678.2¢ 36.80°¢ 33.39¢
A*B; ool Al o s o)l alad X Eodgi; 2267.6¢% 39.404 39.67 b
A2*B3 PAF alo e s o)Ll alad X L3l g 2036.2 ¢ 38.70¢ 39.10 bed
As*Ba BalS oo 45 o )lT @l X Colg) 5 il g 2418.6 « 41.20° 42.56 3¢
As*B B e e o (ol adad X wals 1525.2 ¢ 35.20f 34.15¢
As*B2 23 s Al e 43 ool ali X ey 2078.3 ¢ 38.90¢ 42.11°
As*Bs 5 ey al e 1 5l b X L3l e 1809.3 % 37.80 %f 40.20 b
As*Bs 23 st Al e 13 6T b Xl 5 il e 2269.4 40.10 45.36 2

(B1) asls (A3) 23 (pyo5 ad>yo 10 (5 ] atad (A2) oo k5 al> s o (5,0l atad (A1) a0 Bl al>yo 0 Lol xlads

(Ba) il g +odss; (Ba) w3l s (B2)eolss;

Cut Irrigation at stem elongation stage (A1), Cut Irrigation at flowering stage (Az), Cut Irrigation at poding stage
(As3), Control (B1), Zeolite (B2), Superabsorbent (Bs), Zeolite + superabsorbent (Ba).
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Table 6- Analysis of variance of antioxidant enzyme superoxide dismutase catalase and glutathione peroxidase
under the influence of cut irrigation and zeolite and superabsorbent.

M.S Slape eSilee
S.0V Ol s lie U S POUWIT X VOV JYP ORI LY Y V%) BN [

ol;1df SoD CAT SlassT,, GPX
Replication JSS 2 1.695 " 0.981 M 0.111m™
Cut irrigation(A) &)ko alad 2 169.136 ™ 649.174 ™ 143.344 "
Error a a cllas 4 0.398 0.611 21.480
Zeolit&Superabsorbent(B) 3l e 5 sl 3 112.927™ 397.192" 340.197"
aborbent (;fé? W& SR sl e 8 il s iy 18.65™ 32.65™ 308.129™
Error b b olas 18 0.168 0.349 19.517
C.v OlysS g0 2.68 3.22 2.36

*, **and ns, significant at 5%, 1% and non significant, respectively
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Table 5 - Comparison of average interaction effects of cut irrigation and application of zeolite and
superabsorbent on Antioxidant enzyme superoxide dismutase, Catalase and Glutathione peroxidase.

Treatment  Ls UgemsdanSlpgw VG RER{Ls
SOD CAT slasT, GPX
(u.mgprotien) (u.mgprotien) (u.mgprotien)
A1*B1 oo 4l Al o o (bl alad X sl 15.27 « 27.65° 19.11°
A1*B2 om0 il alo e 1 (ol aad X codys; 11.71 bed 18.96 ¢f 13.28 ¢
A1*Bs oo @l alo e s o)l ala X L3l 50 12.32 % 19.22 ¢ 15.19 «
A1*By 2o Ly alo e 13 oLl ald X el 5 il g 10.21 ¢ 15.47f 11.764
A2*B: oS al> o )3 (6 Lol adad X aals 25.56° 43.282 23.18°
Ar*B2 2ol Al o s o) LT alad X ool 15.28 31.65¢ 16.87°¢
A2*Bs 2l Al o 45 6Ll adad X L3la e 17.17 bed 35.26 ¢ 17.28 bed
A*Bs halS oo 45 o) lT gl X gy 5 il g 12.21 24.98 df 14.36
As*B1 23 st Al e 1 o)Ll alad X sl 19.78° 36.81° 22.65%
As*B2 23 s Al e 43 ool ala X el 13.28 « 22.27 df 13.67 4
As*Bs 25 e st Al e ) o)Ll @l X L3l e 14.39 < 24.18 df 16.26 ©
As*Bs 23 s Al e 45 bl alad X5 o3l e 11.274¢ 20.11°¢ 12.78 ¢

(B1) aals (A3) 23 ez j55 ado o 10 5 Ll a o8 (A2) oo 15 Lo o 5,0l adad (A1) a0 Bl al>yo 0 Lol o b

(Ba) il 5+ (B3) w3l s (B2)eolss;

Cut Irrigation at stem elongation stage (A1), Cut Irrigation at flowering stage (Az), Cut Irrigation at poding stage
(As), Control (B1), Zeolite (Bz), Superabsorbent (Bs), Zeolite + superabsorbent (Ba).
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