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Table 1) Some of the physical chemical properties of the soil at the test site

sand (%) silt (%) clay(%) soil texture EC(ds) total nitrogen (%) Organic carbon (%) pH P (ppm) K (ppm)
22 50 28 Silt loam 0.54 0.03 0.25 7.6-7.7 275 489
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Table 2) Analysis of variance of rapeseed cultivars traits effected by water stress and zeolite application

Source of variation df e ;ilggtue per 1o: gifl ?gﬁi per p esfce:n?;lg o seed yield see oil yield tho?,izir;c'i]tseed bic;lic:e?;cal hi?]rc;’:;t

Replication 2 3113871.84%* 10174.3917** 3.4874902** 41798.7% 688.00* 0.24551%* 1053700.8%*  0.0001656*
Irrigation regime (I) 1 288804.75ns 22.5125ns 6.1685378%*  2093449.9%%  O11964.14% 1.725% 84453122.6%%  0.002372%*
(Zze)o”te application 92386.23ns 21.3780ns 0.1765258ns  10310095.7**  3430025.66%* 6.56%* 230100474.0%*  0.0029226**
1z 2 59.57ns 0.0986ns 0.0857915ns 5840.8%* 714.92* 0.4502%* 1307346%*  0.0000449ns
Cultivar (C) 9 2961.17%* 2.0874ns 22864856%*  1130302.8%%  282546.63** 1.353194%* 3626488.6*  0.0006%*

z*C 9 260.41ns 0.0869* 0.1491547** 14144735 3221261 0.071892%* 35830.7%%  0.0000778**
e 18 194.4ns 0.0990%* 0.1756107** 73023.9%%  16624.79%* 0.1103136** 1122403%*  0.0000545%*
1*C*Z 18 200.59ns 0.0590ns 0.1560431%* 101351.1%%  20834.33%* 0.0758179%* 254482.4%%  0.0000258**
Experimental error 108 644.31 0.0350 0.00005 3.9 7.99 0.0000271 308 0.000007

*and ** significant at 5 and 1% probability level, respectively and ns is non-significant.
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Figure 1) Number of seeds siliques per plants in rapeseed cultivars under water stress and zeolite application
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Figure 2) Number of seeds per silique in rapeseed cultivars under water stress different level
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Note: Various cultivars have been compared in different irrigation levels, separately.
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Figure 3) Number of seeds per silique in rapeseed cultivars in zeolite applied and control conditions
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Note: Various cultivars have been compared in zeolite application and control condition, separately.
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Table 3) The effect of water stress and zeolite application on oil percentage of rapeseed cultivars in Firoozkooh climate condition (It should be noted that different cultivars
at each level of irrigation and each level of zeolite were compared separately)

Water stress levels Zeolite Hyola420 Comet SW Hyola410 Karaj2 eagle Kr18 Karajl Ks12 Goliath
control 47.03d 47.27a 47.23b 46.14 i 45.95j 47.12¢ 46.94 ¢ 498 f 46.68 g 46.40 h
Optimum irrigation
applied 46.66 f 46.92 d 47.19¢ 46.23 46549  46.83e  47.26b  47.33a 46.19 46.38 h
control 46.50 ¢ 4638 e 46.34 f 4592 458 h 46.59 a 4653 b 46.37d 46.30 g 46.13h
Irrigation cutting-off at podding stage '
applied 46.84b 46.9a 46.65 ¢ 45.83i 4581 j 46.33d 46.32 e 46.25 f 46.23 g 4595h
Irrigation cutting-off at flowering control 46.60 b 46.5¢ 4597 f 4575 ¢ 45.37j 46.50 d 46.17e 46.71a 4554 h 4550i
stage
g applied 46.81a 46.59 b 46.22 ¢ 46.59 j 46.03 g 46.20 f 46.44 d 46.55 ¢ 4579i 4581h

Table 4) The effect of water stress and zeolite application on seed yield of rapeseed cultivars in Firoozkooh climate condition (It should be noted that different cultivars at
each level of irrigation and each level of zeolite were compared separately)

Water stress levels Zeolite Hyola420 Comet SW Hyola410 Karaj2 Eagle Kr18 Karajl Ks12 Goliath

control  4009.14e  4047.83c  3958.04 f 3669.56 j 3766.141  427196a  414191b  401748d  3858.23h  3878.23¢g
Optimum irrigation
applied  4629.02d  4597.08e  4528.66 f 4389.9 4040.84h  4676.78c  4735.13b  4893.33a 39295 377784

control 3811.09f 390245b  3884.68c  3698.82h 3542.91j 3946.6 a 3870.18e  3880.69d 3785.86 g 3678.53
Irrigation cutting-off at podding stage
applied 4530.08 a 4479.19b 4449.98d 4280.02 g 4178.45h 4297.42 f 4471.05 ¢ 4400.21 e 3940.8 i 37921.0j

control 37209¢c 3675.29d  3591.34f  341838h 3501499 3786.95a 3741.34b  3593.66e 3035.37 i 2964.9 j
Irrigation cutting-off at flowering stage
applied  4291.86d  4147.79e 3984 f 3496.61 i 337298 4649.17a  4508.27 b 43453 ¢ 3627449 3576.31h
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Table 5) The effect of water stress and zeolite application on seed oil yield of rapeseed cultivars in Firoozkooh climate condition (It should be noted that different cultivars
at each level of irrigation and each level of zeolite were compared separately)

Water stress levels Zeolite Hyola420 Comet SW Hyola410 Karaj2 Eagle Kr18 Karajl Ks12 Goliath

control 1812.57d  1839.37c  1796.98 f 1627.86 j 1663.93 i 1935.23 a 1869.28 b 1807.5¢ 1731.23g  1729.98 h
Optimum irrigation
applied 2138.87d 2135.97e 2116.31f 2009.47 g 1866.14 h 2173.31c 2220.67 b 2298.27 a 1801.04 i 1738.67 j

control 1689.88 f 1726.1b 1717.08¢c  1617.07 h 1545.38 174364 a 1707.95d 1706.81 e 1662.099  1609.12 i
Irrigation cutting-off at podding stage
applied 2084.87a  2068.13b  2040.48c  192851¢g 1881.91h 1958.01f 2036.67 d 2001.34 ¢ 17916 17134

L . . control 1641.34b  1619.03d 156348f  1481.05h 1504.88 g 1667.84 a 1635.85¢ 1590.09 e 1309.27 i 1277.7
Irrigation cutting-off at flowering
stage

g applied 1967.85d  1892.28e  1803.29f 1561.13 i 1520.35j 210356 a 2050.01 b 1980.65 ¢ 1626.38g  1604.18 h

Table 6) The effect of water stress and zeolite application on thousand seed weight of rapeseed cultivars in Firoozkooh climate condition (It should be noted that different
cultivars at each level of irrigation and each level of zeolite were compared separately)

Water stress levels Zeolite Hyola420 Comet SW Hyola410 Karaj2 Eagle Kr18 Karajl Ks12 Goliath
) S control 415d 437h 413e 3.78 h 353] 407 f 438a 4.25¢ 3949 3.69i

Optimum irrigation

applied 430e 4741 4.29f 3.82i 3.70j 451d 492a 460¢ 421h 422¢

control 4.40a 439b 428¢c 368i 354]j 4174 415¢ 4.09 397g 3.80h
Irrigation cutting-off at podding stage

applied 446¢ 465a 454D 387j 4041 445d  436f  445e 4229  405h
Irrigation cutting-off at flowering control 3.76 d 357f 3.68¢e 3.37h 3559 4.03b 411a 3.89c 3.06i 293
stage applied 435¢ 452a 441b 3.70] 390h  432d  4.24f 430e  4llg 390i

Y
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Table 7) The effect of water stress and zeolite application on Biological yield of rapeseed cultivars in Firoozkooh climate condition (It should be noted that different
cultivars at each level of irrigation and each level of zeolite were compared separately)

Water stress levels Zeolite Hyola420 Comet SW Hyola410 Karaj2 Eagle Kr18 Karajl Ks12 Goliath

control  170137¢ 1675041  17952.6c  17971.9a  176383e  17964b 17806 d  17486.1f  16832.6h  16541.8]j
Optimum irrigation

applied  195537¢  19088i  20036b  19712d  20056a  19632e  20007c 18896 19584f 19099 h

control 1562600 1569529  16232.9e  164757b  163389d  163844c  165789a 1531621  15737.9f  15308]
Irrigation cutting-off at podding stage

applied 17865 181169  18586c  18479e  18891a  18751b  18546d  18262f 17450 17629 i

o . . control 1471369 1436881  15152.8e  15233.8d  154184a  15383.9b  15357.2c  15040.1f  142481j  14488h

Irrigation cutting-off at flowering stage

applied 169219 16647 i 17854 ¢ 17873 a 17516 e 17855 b 17732d 17356 f 16744 h 16453
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Table 8) The effect of water stress and zeolite application on harvest index of rapeseed cultivars in Firoozkooh climate condition (It should be noted that different cultivars
at each level of irrigation and each level of zeolite were compared separately)

Water stress levels Zeolite Hyola420 Comet SW Hyola410 Karaj2 Eagle Kr18 Karajl Ks12 Goliath

control 0.2425 g 0.2540 d 0.2602b  0.2384h  02550d 0.2674a 02685a 0.2581c 0.2488e  0.2467 f
Optimum irrigation

applied 0.2664 d 0.2675 ¢ 02654e  02533g  02644e 02686b 02716a 02666 025359 0.2575f

cd

control 0.2487 d 0.2539bc  0.2466e  0.2424g 023937 02550b 0.2560a 0.2536c 0.240 h  0.2463f
Irrigation cutting-off at podding stage

applied 0.2621b 02591c  02611b  02560d  0.2509e 0.2621b 02642a 02553d  0.2483f  0.2472f
Irrigation cutting-off at flowering stage control 0.2415 02484b  02442e  02368hi 023577 02516a 02484c 02463d 02378h  0.2399 g

applied 0.2533 b 0.2482 ¢ 02523c  02472f  02462fg 02553a 0.2543a 0.2492d 02452g 0.211lh

Y
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Abstract  To investigate the effect zeolite application in alleviation of Keywords
drought stress in some rapeseed cultivars, a field experiment was conducted 4 \yater stress
based on randomized complete block design in factorial-split plot experiment & drought stress
in Firoozkooh, Iran climate condition. Rapeseed cultivars consist of Krl8, ¢ irrigation regime
Karajl, Ks12, Goliath, Hyola401, Karaj2, Eagle, SW, Comet and Hyola420. * Super-adsorbent

+ cutting of irrigation

Two factors including irrigation levels and zeolite application were placed in
main plots and rapeseed cultivars assigned in subplots. Irrigation was applied in
three levels of normal irrigation, irrigation cutting-off in flowering and podding
stages. Zeolite applied as pre-plant in 8 tons/ha rate along with initial plowing
adding to the soil. The yield components decreased under drought stress
conditions and ultimately led to a significant decrement in seed yield.
Application of zeolite resulted in increasing of seed yield and seed oil content.
The highest seed yield was obtained in normal irrigation regardless of zeolite
application. In zeolite application cases, the Krl18 cultivar had the highest yield,
Eagle cultivar was better in case of zeolite lack. Therefore, in drought stress
condition, it is recommended to use zeolite to prevent seed yield losses in
rapeseed cultivars.

This open-access article is distributed under the terms of the Creative Commons-BY-NC-ND which permits unrestricted non-
commercial use, distribution, and reproduction in any medium, provided the original author and source are credited.

DOI: 10.22034/AEJ.2018.538879

47

(@050



