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Effect of mycorhizal symbiosis, application of super absorbant gel, glycine-betain
and sugar beet extract on physiological traits and seed yield of castor bean

(Ricinus communis L.) in drought stress conditions
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Table 1. Physical and chemical properties of the soil in experimental site

Sl o Sl e o Sed 035 7 TS b Eole ail (S SUSe glesl oy
Soil texture Clay (%) Silt (%)  Sand (%) K,Omgkg' P,0smgkg’ Total N (%)  OC (%) (1) TNV pH EC (dS.m™) Saturation percent
P o 42 36 22 320 11.8 0.09 0.9 2.8 7.1 0.7 37
Clay loam

(\“QY}\VQ\) di::; o\.;? Ly oy9d J_,Ja Br) (41},.&‘ u\.’;ﬂj@.&) &LA)T&‘f‘ J.aa ngl...&‘}b Sl -Y J)Jo-

Table 2. Meteorological information at the experimental site (Oshnaviya) during the growth season of castor bean (2012, 2013)

Year Ju 14y 2012 \ay 2013

g sls 2 5 oy s il s < sl Laas
Months ole May Jun Jul Aug Sep May Jun Jul Aug Sep
Rainfall (mm) SaL 156 11 7.1 1.4 29.7 31.3 20.2 0.0 0.0 0.0
Max. temp. (°C) by Slas 27 31 342 35 344 24 33 35 34.4 33
Min. temp. (°C) L il 2.4 54 7.6 9 6/4 -2 5.2 10.4 9.4 3.6
Potential evaporation Sl s 17.09 217.1 2382 271.6 2094 152 221.3 2974 279.6 2475
RH (%) o Sagby, 57 47 50 43 51 59 55 49 53 48
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Table 3. Mean comparison of malondialdehyde content, enzyme activity and plant characteristics of castor bean in interaction effect of drought stress and stress alleviaiting treatments

lasT bl LT 63 0l 35 s> STl g SISy Sl ST oty e T (Sl g &by 5 Slas
Treatments MDA (nmol.g'FW) SOD activity (unit.mg protein™) APX activity (A290.mg protein™) CAT activity (A240.mg protein™) RWC (%) Grain yield (kg.ha™)

“f;ﬁé;tﬁ)ﬁ gt (E;r)u“\;: 17722 419¢ 84.11 53.5d 46.6m 1199.90
Sugj’tj;‘; :;(iract 116.6 f 469 a 1156 b 87.1a 50.7 j 20255k
Gl;j;g“‘bé?;ne 1482b 44.8b 101.6d 784 ¢ 489k 1806.5m

Mycorhizal}, , K. 1303 d 27.1h 66.1 m 423f 492k 1896.5 1

sllp;);ﬁ(f;bem 144.8 ¢ 30.4¢g 68.31 46.7¢ 48.11 1523.0n

“f;ﬁ)g;ﬁ‘:f; ;fé&%éﬁé\ EAL?:S 147.9b 39.1d 93.4e 55.7 53.7i 1529.5n
Sugﬁ’gj‘; ;;‘:ract 1108 g 459a 117.9a 85.0b 56.1f 22799 ¢

Gl;'jf;g;g;ne 116.6 £ 2.7¢ 105.4 ¢ 779¢ 55.1g 2205.1h

Mycorhizal;, , S 1209 ¢ 294 ¢ 77.0 k 454 f 555¢g 214531

Sup;j)ﬁg;bem 1223 ¢ 324f 84.4 i 456 f 543h 2041.5

ratemat 10026, Comieol 87.5h 2481 7161 23.6h 611¢ 2078.1
Sugﬁ’tj;‘; :;(iract 81.6 kl 343¢ 932 f 456 f 62.5cd 2567.5¢

Gl;j;g“‘bé?;ne 81.79 j-1 33.1f 89.5¢ 417¢ 62.7 be 2484.1¢

Mycorhizal}, , K. 83.1i-k 217k 65.9m 19.7 ij 63.1ab 2554.8d

Sup;’;gg;bem 84.3 1 21.1kl 6230 21.1 hi 62.6cd 23732 f

ﬁlié;t:‘:)); A SO EE Contrl 8343 i-k 20.71 51.6p 18.3 jk 62.3d 23518 f
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Gl;’é;;’f,g;ne 80.78 1 229j 6441 21.1hi 63.2a 2585.8 ¢

Ml;cjo}]i:;za 80.251 17.6 m 49.7q 179k 632a 2664.5 b

e 81.796 j-1 17.4m 46.8 1 18.1 jk 62.7 bed 2557.5¢

Super absorbent
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Mean in each column followed by similar letter(s) are not significantly different at 1% probability level, using protected LSD Test
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Fig. 1. Mean comparison of oil content of castor bean seed in drought stress and stress alleviaiting treatments
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Effects of mycorhizal symbiosis, application of super absorbant gel, glycine-
betain and sugar beet extract on physiological traits and seed yield of castor bean

(Ricinus communis L.) in drought stress conditions
Hadi, H.' and A. Kalantar?

ABSTRACT

Hadi, H. and A. Kalantar. 2015. Effects of mycorhizal symbiosis, application of super absorbant gel, glycine-betain and sugar
beet extract on physiological traits and seed yield of castor bean (Ricinus communis L.) in drought stress conditions. Iranian

Journal of Crop Sciences. 17(3): 236-250. (In Persian).

To study the effect of mychorizha, glysin betaein and sugar beet extract on some physiological and
biochemical parameters of castor bean as a second crop under drought stress conditions, a split plot arrangement
in randomized complete block design with three replications was carried out in the Agricultural Research
Station of Oshnaviya, West Azarbijan, Iran, in 2012 and 2013. Drought stress applied at four levels (irrigation
after soil moisture reached to 80%, 70%, 60% and 50% of field capacity) were as assigned to the main plots and
foliar application with glycine betaine (50 mM), sugar beet extract (100%) and water (control) and the use of
super absorbent gel A200 (225 kg.ha'l) and inoculation with mycorrhiza (Glomus mossea) were randomized in
sub-plots. Foliar application of glycine betaine, sugar beet extract and water were carried out at leaf 10 stage of
the plant, and mycorrhiza and super absorbent gel were applied at planting. Mean comparison showed that
increasing stress intensity from 80% to 50% of field capacity decreased seed yield by 49%. The highest
malondialdehyde content (177.2 nmol.gFW) was achieved in severe water deficit stress with spraying water
(control). The highest seed yield (2730 kg.ha') and the highest activity of APX (117.9 A290.mg protein), CAT
(87.1 A240.mg protein) and SOD (46.9 unit.mg protein) enzymes were achieved from foliar application of sugar
beet extract. Therefore, at all levels of irrigation, glycine betain and sugar beet extract treatments through
induction of tolerance mechanisims increased the activities of antioxidant enzymes and thus increased seed yield
compared to control due to decreasing adverse effect of water deficit stress. Therefore, foliar spraying with sugar

beet extract can be suggested to alleviate water deficit stress effect in castor bean.

Key words: Antioxidant enzymes, Castor bean, Drought stress, Foliar application and Second crop.
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