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Table 1. Soil physical and chemical characteristics of the

research farm.

SR Jludo
Characteristics Value
EC (dS.m™) L JURRE 0.676
pH S agal 7.77
0.C %) oS 0.936
N %) OJ9r 0.103
P (mgkg") eI 15.3
K (mgkg™) ey 420

SBcdl

Soil texture
Clay (%) o 36.0
Silt (%) adew 325
Sand (%) o 31.5
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Table 2. Characteristics of used zeolite.
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Cl SOz P05 TiO2z MnO Fe0s
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Fig. 1. Interaction between irrigation and zeolite on hemp leaf area index.
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Fig. 2. Interaction between irrigation and zeolite on hemp leaf weight.
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Table 3. Degree of Freedom and Mean of Squares of Hemp Studied Traits.

(Mean of Squares) wly po il
0 Sis i sl o sl b
UV SCPRP PR gl oo N Sy iy sl =
A &lo canopy » » 9 »
Source of df  eqvield temperature  leafdry  LeafArea  Electrolyte  Relative Water
variation y weight Index Leakage Content of Leaf
cefcat Sso 0 3s4m 344" 546m 032 0.001 ™ 15.68 ™
eplication
ricati ((I')) '3 716" 4854 10987 0.56™ 215" 1162
rrigation
] (IE') plbs 631 0.96 3.88 0.35 0.02 18.59
rror
Sl (Z)(Z) “dEi o, 33 7697 2806™ 090"  2850™ 88.33 "
eolite
Cudgiyx kel
a7y 6 486" 0.54 794° 0537 1237 8.98 "
1*Z
i B lelles ¢ 493 0.20 2.54 0.10 0.007 232
rror
v o) Sl card g 5) 1.02 2171 10.92 0.33 3.01
(0]

* kg

Aoy ) 50 Jleisl maw (o o gee g Yo goe b S g4 g o

s *and **: non-significant and significant at ¢=0.05 & 0=0.01, respectively.
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Table 4. The Correlation Between Hemp Studied Traits.

1 2 3 4 5 6
1. seed yield > ySlos -
2. canopy temperature S sl 0.26" --
3. leaf dry weight S SB35 0.79™ 0.35" --
4. Leaf Area Index Sprbw psls 0.877 0.34" 0.90*" -
5. Electrolyte Leakage Cadg sl el 0.12ms 0.91™ 0.22ms 0.217s -
6. Relative Water Content o gl 0251 91 35" _36" 94" _

of Leaf

**_Correlation is significant at the 0.01 level.
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Table 5- Mean Comparison of Main Effects on Hemp Canopy Temperature.

ol sl le slos

I'rrigation canopy temperature (°C)

40% irrigation requirement B FRWIRS 2 471 a

60% irrigation requirement B RRWIRY 2 45b

80% irrigation requirement & 5k o yo Ae 437 ¢

100% irrigation requirement @,i 355 duoya Ve 41.5d
Zeolite cadgs

0 t/ha SLS 0 o e 45a

5t/ha S jo i 0 4450

10 t/ha S o o Ve 43.5¢

3, K085 b (gl sire S 070,05 o 4o wijle S i By S Bl gt 1o 40 a5 oo Kl
Means within each column with a letter in common are not significantly different at 0=0.05.
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Fig. 3. Interaction between irrigation and zeolite on hemp relative water content.
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Fig. 5. Interaction between irrigation and zeolite on grain yield.

Alizadeh, A., 2008. Plant, Soil and Water
Relationship. Emam reza publication.
Mashhad, Iran. [In Persian].

Bahador, M., Abdali Mashhadi, A.R., Siadat, A.,
Fathi, Gh., Lotfi Jalal-abadi, A., 2015a. Effect
of Zeolite and seed priming on grain nitrogen
content, leaf chlorophyll and traits dependent
to grain yield of Mung bean (Vigna radiata
L.) cultivars. Journal of Plant Process and
Function. 4(11), 137-147. [In Persian with
English Summary].

Bahador, M., Abdali Mashhadi, A.R., Siadat,
S.A., Fathi, Gh., Lotfi Jalal-abadi, A., 2015b.
Effect of seed pelleting and Priming on
protein and seed yield of mung bean (Vigna
radiata L.) varieties in Ahvaz. Iranian Journal

&Ll

of Pulses Research. 6(1), 32-41. [In Persian
with English Summary].

Balota, M., Payne, W.A., Evett, S.R., Lazar,
M.D., 2007. Canopy temperature depression
sampling to assess grain yield and genotypic
differentiation in winter wheat. Journal of
Crop Science. 47, 1518—-1529.

Benjamin, J., 2007. Effects of Water Stress on
Comn  Production. USDA  Agricultural
Research Service. Akron University.

Dadkhah, A., 2010. Salinity effect on
germination and seedling growth of four
medicinal plants. Iranian Journal of Medicinal
and Aromatic Plants, 26(3), 358-369. [In
Persian with English Summary].



YYA2 Slaaal Ve ol ol pole jo ae o i

Gholamhoseini, M., Agha alikhani, M.,
Malakouti, M.J., 2008. Effect of zeolite in
decreasing nitrogen leaching on a sandy soil
under forage rapeseed cultivation. Journal of
Soil Research (Water and Soil Sciences),
23(1), 49-60. [In Persian with English
Summary].

Gholamhoseini, M., Ghalavand, A., Jamshidi, E.,
2007. The effect of irrigation regimes and
fertilizer treatments on grain yield and
elements concentration in leaf and grain of
sunflower (Helianthus annuus L.). Journal of
Pajouhesh & Sazandegi. 79, 91-100. [In
Persian with English Summary].

Gholizadeh, A., Esfahani, M., Azizi, M. 2006.
The study on the effect of different levels of
zeolit and water stress on charactristics and
quality of moldavian balm. Pajouhesh &
Sazandegi. 73, 96-102. [In Persian with
English Summary].

Ghoulam, C., Foursy, A., Fares, K., 2002. Effects
of salt stress on growth, inorganic ions and
proline accumulation in relation to osmotic
adjustment in five sugar beet cultivars.

Environmental and Experimental Botany. 47,
39-50.

Ghoulam, C., Foursy, A., Fares, K., 2002. Effects
of salt stress on growth, inorganic ions and
proline accumulation in relation to osmotic
adjustment in five sugar beet cultivars.
Environmental and Experimental Botany. 47,
39-50.

Golestani, S., Assad, M.T., 1998. Evaluation of
four screening techniques for drought
resistance and their relationship to yield
reduction ratio in wheat. Euphytica, 103, 293-
299.

Husain, M.M., Reid, J.B., Othman, H., Galiagher,
JN., 1990. Growth and water use of faba
beans (Vicia faba) in a sub-humid climate. 1.
Root and shoot adaptations to drought stress.
Field Crops Research. 23(1), 1-17.

Jones, H.G., Corlett, J.E., 1992. Current topics in
drought physiology. Journal of Agricultural
Science. 119, 291-296.

Karimzadeh Soureshjani, H., Emam, Y., Moori,
S.,2011. Effect of post-anthesis drought stress
on yield, yield components and canopy
temperature of bread wheat cultivars. Journal
of Plant Process and Function. 1(1), 38-56. [In
Persian with English Summary].

Lawlor, D.W., Cornic, G., 2002. Photosynthetic
carbon assimilation and associated

YYA

metabolism in relation to water deficits in
higher plants. Plant, Cell and Environment.
25, 275-294.

Levitt, J., 1980. Responses of Plants to
Environmental Stresses. Vol. II, Academic
Press. 2th edition, USA.

Mediavilla, V., Jonquera, M., Schmid-
Slembrouck, 1., Soldati, A., 1998. Decimal
code for growth stages of hemp (Cannabis
sativa L.). Journal of the International Hemp
Association. 5, 68-74.

Miyashita, K., Tanakamaru, S., Maitani, T.,
Kimura, K., 2005. Recovery responses of
photosynthesis, transpiration, and stomatal
conductance in kidney bean following
drought  stress. Environmental and
Experimental Botany. 53(2), 205-214.

Mun~oz-Perea, C.G., Allen, R.G., Westermann,
D.T., Wright, J.L., 2007. Water use efficiency
among dry bean landraces and cultivars in
drought-stressed and non-stressed
environments. Euphytica. 155, 393—402.

Noori, M., Zendehdel, M., Ahmadi, A., 2006.
Using natural zeolite for the improvement of
soil salinity and crop yield. Toxicological and
Environmental Chemistry. 88(1), 77—84.

Pessarakli, M., 2001. Handbook of Plant and
Crop Physiology: Second Edition, Revised
and Expanded, USA.

Ranjbar, M., Esfahany. M., Kavousi. M.,
Yazdani, M.R., 2004. Effect of irrigation and
natural zeolite application on yield and quality
of Tobacco (Nicotiana tabaccum var.
Coker347). Journal of Agricultural Science
1(2): 63-76. [In Persian with English
Summary].

Reddy, T.Y., Reddy, V.R., Anbumozhi, V., 2003.
Physiological responses of  groundnut
(Arachis hypogaea L.) to drought stress and
its amelioration: A critical review. Plant
Growth Regulators. 41, 75-88.

Richard, G.A., Luis, S.P., Lisbon, P. Martin, S.
1998. FAO irrigation and drainage paper No.
56.Crop Evapotranspiration (guidelines for
computing crop water requirements). FAO,
Water  Resources, Development and
Management Service. Rome, Italy 326p.

Rigoberto, R.S., Joseu, K.S., Jorge Alberto, A.G.,
Carlos, T.L., Joaquin, O.C., Kelly, J.D. 2004.
Biomass distribution, maturity acceleration
and yield in drought-stressed common bean



Yva e O o alaals Sydsle i Slio S s el sles Ol 1] Sen 5 0l

cultivars. Field Crops Research. 85(6), 203-
211.

Rosales, M.A., Ocampo, E., Rodriguez-Valentin,
R., Olvera-Carrillo, Y., Acosta-Gallegos, J.
Covarrubias, A.A., 2012. Physiological
analysis of common bean (Phaseolus vulgaris
L.) cultivars uncovers characteristics related
to terminal drought resistance. Plant
Physiology and Biochemistry. 56, 24-34.

Rosales, M.A., Ocampo, E., Rodriguez-Valentin,
R., Olvera-Carrillo, Y., Acosta-Gallegos, J.,
Covarrubias, A.A., 2012. Physiological
analysis of common bean (Phaseolus vulgaris
L.) cultivars uncovers characteristics related
to terminal drought resistance. Plant
Physiology and Biochemistry. 56, 24-34.

Rucker, K.S., Kevin, C.K., Holbrook, C.C.,
Hook, J.E., 1995. Identification of peanut
genotypes with improved drought avoidance
traits. Journal of Peanut Science. 22, 14—18.

Safaei, R., Shiranirad, A.H., Mirhadi, M.J.,
Delkhosh, B., 2008. Effect of zeolite on
agronomic traits of two rape seed cultivars on
drought stress. Journal of Plant and
environment. 15, 63-79. [In Persian with
English Summary].

Selahvarzi, Y., Tehranifar, A., Gezanchian, A.,
2007. Physiomorphological changes under
drought stress and rewatering in endemic and
exotic turfgrasses. Iranian journal of
horticultural science and technology, 9(3),
193-204. [In Persian with English Summary].

Siddique, M.R.B., Hamid, A., Islam, M.S. 2000.
Drought stress effects on water relations of
wheat. Botanical Bulletin of Academia Sinica.
41, 35-39.

Tsadilas, C.D. Argyropoulos, G., 2010. Effect of
clinoptilolite addition to soil on wheat yield
and nitrogen uptake. Communications in Soil
Science and Plant Analysis. 37(15), 2691-
2699.

Wen-zhong, Z., Ya-dong, H., Hong-juan, D.,
2007.  Relationship  between  canopy
temperature at flowering stage and soil water
content, yield components in rice. Rice
Science. 14(1), 67-70.

Zahedi, H., Noor-Mohamadi, Gh., Shirani Rad,
A.H., Habibi, D., Akbar Boojar, M.. 2009.
The effects of zeolite and foliar applications
of selenium on growth, yield and yield
components of three canola cultivars under
drought stress. World Applied Sciences. 7,
255-262.






