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Effect of application of zeolite and nitrogen fertilization on growth, seed yield
and water productivity of fenugreek (Trigonella foenum-graecum L.) under
drought stress conditions
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Table 1. Physico-chemical properties of soil in the experimental site and chemical properties of vermicompost

S il S s JTslse i O omS b - AT &3
Soil texture  EC (dS.m™?) pH Organic matter (%) N (%) C:N P(mgkg?) K(mgkg?) Fe(mgkg?) Zn(mg.kg™?)
s A 1.82 7.35 1.98 0.06 0.099 35 320 3.86 0.84
Soil Sandy loam
e - 9.25 7.65 - 084 165 48 72 14000 170
Vermicompost
(Ao 3) ooliil 5550 S 55 53 592 50 (ploand SLS 5 =Y Jgulr
Table 2. Chemical composition of the used zeolite (%)

s ST GBSt aTaSTes N S S ASI A STly e ST e TSI ST mle S| g dnS| S ST
TiO2 MnO Fe203 Cl SO3 P20s SiO2 AL203 K20 Na20 MgO CaO
0.03 0.04 1.5 _ _ 0.01 65 12.02 3 1.08 0.1 2.3
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Fig. 1. Maximum and minimum air temperatures (°C) and precipitation (mm) during the growing season of

fenugreek (2014 and 2015)
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Table 3. Mean comparison of plant height, seed yield and yield components of fenugreek in irrigation x fertilizer treatments

yrqy \FF
2014 2015
dﬁtwj ﬁl:;ﬁh& 4;,3@5;)1 d\;:ﬂ«;
swbiTel,ls  Plantheight 6wy s odeslaw O pabslaw Seed yield Plant height ol 4l sl Gy OMEsla O s als sl Seed yield
Treatments (cm) Pod.plant ! Seed.pod (kg.ha't) (cm) No. of branches Pod.plant ! Seed.pod ! (kg.hat)
11F1 42.2cde 17.5b 5.5ef 605.2b 40.9def 13.3bc 16.7ab 6.1bcde 714.8b
11F2 46.7ab 20.3a 7.7ab 903.1a 45.0bc 14.2ab 19.5a 7.7a 959.6a
11F3 47.2ab 17.3b 5.4ef 554.6b 46.2ab 14.2ab 15.3b 6.0bcde 601.2c
12F1 39.7def 13.2c 7.2abcd 502.4bc 38.9efg 10.5def 14.5bc 5.8cde 481.1d
I2F2 43.3bcd 17.0b 6.1cde 604.9b 41.8de 11.7cd 14.7bc 5.8cde 495.6 cd
I2F3 48.0a 17.8b 5.8def 442.2¢ 48.4a 12.2cd 14.5bc 5.3e 415.4 de
I3F1 39.3ef 6.2¢e 4.4f 124.2f 36.6gh 12.7bc 9.7ef 6.8abc 329.6efg
I3F2 43.8bc 10.8d 5.7¢f 301.8d 39.8def 15.3a 11.8cde 5.8cde 420.0de
I3F3 44 3abc 10.5d 5.3¢ef 273.2de 42.4cd 10.8de 10.3def 5.5de 278.2fgh
1aF1 36.7fg 9.7d 7.9a 416.24c 34.9h 8.8fgh 11.5cde 5.4de 330.2efg
laF2 42.7cde 14.7c 7.3abc 515.4bc 38.9efg 9.7efg 13.5bcd 6.3bcde 394.9de
laF3 37.3fg 11.0d 5.4ef 306.5d 40.5def 8.8fgh 10.0 ef 6.4bcd 340.5ef
IsF1 34.7gh 3.7f 6.2cde 147.5f 33.5hi 7.7h 6.29 5.8cde 141.7i
IsF2 41.8cde 7.0e 6.2bcde 266.2de 38.1fg 10.5def 6.29 6.9ab 224.3ghi
IsF3 31.2h 6.8e 5.2¢f 181.7ef 30.8i 8.5gh 7.0fg 5.9bcde 195.5hi

oo s (St s 25 =15 514 ¢ e alinal JB Cogby Ao pn Froadis 1 e )W T (cal) 5 oo gs Al e po (St Cads 25 s Sa=13 512 ¢Sl aslinal BB Cub )y Ao pa T alss 1 ey ol T 25 =l
(a))\)l'_(n):@f,l_.(\\ (s 3aS n 9 S 55 5 YV (058 55 555 03) Fay F2 s FraSTs astinal i o by do s $+ adisd 51 s 6)WT el 5 oo s)
Ll (5 ls e gl M}J@J\a}\c’a.a):&g\:d‘ulﬁ.L'.?.Q‘,AjTunLa\j.!4.\51‘:.,\..5a:':bﬁd{ﬁﬁug})f\fgd‘hﬁ\:na}wfjﬁ
11: unstressed at vegetative and reproductive stages, Irrigation at 60% of ASW; Iz, Is: mild stress and irrigation at 40% of ASW during the vegetative and reproductive stages
respectively; ls, Is: severe stress irrigation at 20% of ASW during the vegetative and reproductive stages respectively; Fi, F2, Fs: (Zero nitrogen, 2.7 ton.ha! vermicompost, 11
kg.ha Urea)
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test


https://dor.isc.ac/dor/20.1001.1.15625540.1396.19.3.5.5
http://agrobreedjournal.ir/article-1-792-en.html

[ Downloaded from agrobreedjournal.ir on 2026-02-22 ]

[ DOR: 20.1001.1.15625540.1396.19.3.5.5 ]

A48 5l o ol A(,M,',;.u?‘"a\x\ o5 pole dems”

555 0T Slsles ol 126 Cos O
355 LT 5 e85 b bl iKen 5558
Cd gy ool JIaSAAF Jle ys jm i 413
Lt S0l dnslin 555 )l me CME 5 il sl
Goles SLS 5 51 ja cdle 95 a5 a8 sls Ol
Cel St 85 5 S graS s Sl eslinal (5L T
e 5 alls sluws g a5 g s e sl il 3!
)Juﬁ):;'}wﬂxﬁdﬁzﬁﬁéldfqupf
5 S gaS a5 e ol e (25 0 Ll 0
5630 Y ladsisr) duT Cowsan o 55
S s S 5,8 55 (Bazazi et al., 2013) o, Kas
03 COLe 3 wils dldal g &5 g 5> O sldaT o iy
L s T Gy (25 Oy oyl o s
als sldas g 45 g )3 CODNE sldad (RS Db Aol 8l
23 Bl Eal S (gyls ae p s ba (VLS o
Oy 45 g 33 OO sl 03, Shes (g5l Ols
23 O sluw ST Cul S5 LB Lcsls 1 el
N tpeions g 5 sbos (pits 51 oo Nl 5 0 Gy
3 50 wls 5, Shes 1 &5 5 53 4ls sldas 3 /b
23 e sl alS (Dadrasan et al, 2015)
5 LS Sl (ool il pube 51 3L Ll 5 0 4
6l 31w Jaals 5 ail OT 5508 31 s LOT oy
9 g 0390 IS I AL WIS e IO s
;.)Tajﬁaf.hllfi):hd\sﬁjd‘ﬂc)'ygly A
OL,LSan 5 Ol ,sls (Bazazi et al., 2013) a_il
4S 45,8 o,lS ;-5 (Dadrasan et al., 2015)
Sol3 e s sbas kit s Slas sl 5 4l > Shes
5355 S 0 9558 (sl =0 pU Ly
sl jralS Cel Sis a5 g 5 g LT
Al s als Hla 09 g asls sldas gas g yo e
B0 LT 53 a8 olajles LT J2ulasT 53 55 oo
ot 355 U )30 5 S5 g 35S Ao
:IMjQﬁJ:J)A&:\MaMQﬁML&JW
AS W05 S 1S momen LOT L5 ST W 1y ails

t)y\dug\;u;w‘,&);p?,g\a~,va
233 Sialal 5 sls Sl A3 YE/O 5 VYA O e
L sldn o (gyls e S GV 40 5 ol T
Sl 3l ST s a3 0Ly LOT sl alds 5 Lol
Ay (g o> SehB ) P e 4 055 525 O3 e
L olS (psasls fouiley (5550 pate nl 4 allid
5 i S s atls 5 L Ll e g enls il
(i 53 31 0 5 1y o 2L gl il
ST a3 ) Al s 5 Slas (g1 S

Cos g (Sday U Gy slins (b 55 58 55
ol 8 1,5 T Glasles ool 31,50
St a1 L o J i) La o Kile aglie gl
S (2l Jol 0 53 o st ) (S 25
590 3 o it Bl 2alST Sua, U S,
55100 L () aals 5l 55 sl Jlo 53 Sy b
5558 e sl d) glaslas 5o p 95 dw 5o 5
3 330AY L 15 Jlws 55 Jgl Jaw 55 0T (o a8
odalive 59,4F L (s 513) cla,les 5 (}Jdl_w))
Wiy s les 18 O Cmsby 35S s S
2 i L g il oS (oolual s Slas 5830y
Olazst L ¢ ALE el s Lac b Olast L
sl ALE GLa0 sy 58 5 Lad S pes S s
L R
.(Blum, 1988)

Sl (Bazazi et al., 2013) 0, Kan 5 <5l
U 5oy oldn el el Sis [iis aS & S
Rl L s et S alla s s S, 5 pa kS
Jgame Ciils p Ol o Siss Jiis Sl d
sl il ol 055 bl slac—s 55
S s S 5,158 s (Parsa et al., 2011) Of,1es
3 e el S S g (S 25
1y 3550 53 (S ks 6 5, ol ol 355
sl uia\f

o3 als slus 5 4 g 55 M slaas L 93,2 s


https://dor.isc.ac/dor/20.1001.1.15625540.1396.19.3.5.5
http://agrobreedjournal.ir/article-1-792-en.html

[ Downloaded from agrobreedjournal.ir on 2026-02-22 ]

[ DOR: 20.1001.1.15625540.1396.19.3.5.5 ]

035 35S 55 Do pan 1"

053,555 5 85 el byl 5 a5 Slas gl 5 4l 5 Ses 550k aulie —F J gl

Table 4. Means comparision of seed yield and yield components of fenugreek in irrigation, zeolite and nitrogen fertilizer treatments

il glasles Sl L sl Cls p Larls P NS T) als 5 Sles T s, Sh, b s,
Treatments No. of branches Harvest index (%) 1000-seed weight (g) Seed yield (kg.hat) Water productivity (kg.ha t.mm™) Days to maturity
ray \raF \ray \raF \ray \raF ey \reF yray \Ya¥ yray gl
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
Ih 15.4a - 35.4a 48.5a 9.0a 9.9a - - 1l.1a 1.2a 105a 99a
I2 13.6a - 37.5a 42.9b 7.9b 8.9b - - 1.0ab 0.9b 97b 99a
I3 15.7a - 17.9b 30.7¢c 7.5b 7.9c - - 0.6¢c 0.88bc 92c 94b
la 10.1b - 37.3a 35.7b 7.8b 7.9c - - 0.9b 0.8c 92c 99a
Is 10.6b - 18.8b 19.6d 8.7a 7.5¢ - - 0.6¢c 0.59d 83d 94b
Z1 - 10.5b 27.4b 33.4b - - 372.5b - 0.7b 0.7b - -
Z - 12.0a 31.3a 38.3a - - 446.9a - 0.9a 1.0a - -
=1 13.3a - - 30.4b 8.5a - - - 0.7b 0.8b - -
F2 13.8a - - 39.9a 8.4a - - - l.1a l.la - -
F3 12.1b - - 34.2b 7.7b - - - 0.7b 0.76b - -

(el s ey A e s (S s 25 =5 5 14 Ss aslinal LB by o ys Bk 1 e LT ool 5 (e o e s (S G 25 G ga= a5 la oS slinal BB Csby do s Y adi 1 e (oleT 2 05 =l
(0,9 5t s pf,l_.( VY (Cn gaS” oy S8 53 5 YAV 0552 58 09b):F3 5 F2 5 FLeS T oslizal 16 o sby doyn 94 alss 51 g s)lT
Ll (5 ls pme gl M);@Jblcﬂaﬂ): ;SJ\; slals JJ%Q_,;)TJL«\J.!“UH.LL 31> Olas &S e J)fbfs_\.au._il.f O & )3
I1: unstressed at vegetative and reproductive stages, Irrigation at 60% of ASW; Iz, I3: mild stress and irrigation at 40% of ASW during the vegetative and reproductive stages respectively; I,
Is: severe stress irrigation at 20% of ASW during the vegetative and reproductive stages respectively; F1, F2, Fs: (Zero nitrogen, 2.7 ton.ha* vermicompost, 11 kg.ha* Urea).
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
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Table 5. Means comparison of number of pod.plant? and number of seed.pod! of fenugreek in

irrigation x zeolite treatments

b3l sl \ay \¥a¥
Treatments 2014 2015
&gy O slus 0 T HE NP Gy 5> N Sluay e s als sl

I1xZ Pod.plant Seed.pod ** Pod.plant Seed.pod !
11Z1 17.7a 5.8bcd 16.1a 6.8ab
112> 19.1a 6.6abc 18.2a 6.4abc
1221 14.4b 6.5abc 12.8b 6.1abcd
122> 17.5a 6.3abc 16.3a 5.2e
1321 8.0e 5.4cd 9.9¢c 5.6cde
1322 10.3d 4.9d 11.3bc 6.5abc
1421 12.0c 6.4abc 11.2bc 5.9cde
142> 11.5¢cd 7.4a 12.1bc 6.1bcd
IsZ1 5.8f 4.9d 6.5d 5.4de
IsZ> 5.9f 6.9ab 6.3d 6.9a

5 ey ade e pn (Sist Gt i cd =13 512 ¢ ST eslinal BB Cu sk deoys Yo adss I ey 6T (i Os =1
3o ol T il 5 oy o a3 (S ks (25 =15 514 ¢ oS il L o gby doyn Fr adss 1 ey oW T (il
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Ll (5,15 ma

11: unstressed at vegetative and reproductive stages, Irrigation at 60% of ASW; Iz, Is: mild stress and
irrigation at 40% of ASW during the vegetative and reproductive stages respectively; la, Is: severe
stress irrigation at 20% of ASW during the vegetative and reproductive stages respectively; Z1 and Z2

(0Oand 9 tha™).

Means in each column followed by similar letter(s) are not significantly different at 5% probability

level, using Duncan's Multiple Range Test
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Fig. 2. Interaction effect of zeolite and fertilizer on seed yield of fenugreek (2015)


https://dor.isc.ac/dor/20.1001.1.15625540.1396.19.3.5.5
http://agrobreedjournal.ir/article-1-792-en.html

[ Downloaded from agrobreedjournal.ir on 2026-02-22 ]

[ DOR: 20.1001.1.15625540.1396.19.3.5.5 ]

w035 75 358 5 S5 S pan

S sl e ¢ gland (glas ST 51 aigs o3lizal
5 ST e G b 516055525 Lo e ol 5L 0
@S il e Coanl 3l 0T (g 52T 5 (5,5 sk
(ol dlw 53 55 aS 515 OLES [t g5 ol
ALS Slis s me talS el Sis i
Ab el s o Cond (SL)l 3550 sl el
S5 I B 5 S 3peS ey 9 35S B n
fBs ks wBly J e (Sis A5 it 51 (i
Q.\_&J_?aU;J_:bA_fsb“Ubfjaé.b'—ﬁ
COE sldw zalS 5 S, U iy Jsb
23 e 3 It Yzt 5oL S 55 il sliw
Ol 3, S 2alS (6 2hw 50 ils Ol Ly,

il alles

Reference

(Khosravi et al., 2014) ol,LSKes 5 (9 —mst
St S 05358 S pan RIS s S 1S
b s s a5 Gl T S LS
s 80T Sl el s ool a5
D335 035 oal 5 Ylanmt oS iz sls 5l LaoT
3ol S ssm e i b 55 e O e
3 (s gy Ay > d\awwcoTcﬁiwwt.\p
T O e o1l 55 4 )3 5 olS g 15
3ol Woﬁ&&esujd\sdgj&lﬁ

& 5 domS
5 53 g kS Jle 53 059,55 5 T

Sg et o g bdisl e AE Sl

oslaiwl Sy CL.A

Baghalian, K., Sh. Abdoshah, F. Khalighi-Sigaroudi and F. Paknejad. 2011. Physiological and

phytochemical response to drought stress of German chamomile (Matricaria recutita L.). Plant Physiol.

Biochem. 49: 201-207.

Baradaran, R., M. Shokhmgar, Gh. Mousavi and E. Arazmjo. 2013. Effects of irrigation regime and nitrogen

on yield and grain component yield of fenugreek. J. Hort. Sci. 27(3): 295-300. (In Persian with English

abstract).

Bazazi, N., M. Khodambashi and Sh. Mohammadi. 2013. Effect of drought stress on morphological

characteristics and yield components of fenugreek. Journal of Crop Production and Processing. 3(8): 11-22.

(In Persian with English abstract).

Blum, A. 1988. Plant Breeding for Stress Environments. CRC Press Inc., Boca Raton, Florida, USA.

Dadrasan, M., M. R. Chaichi, A. A. Pourbabaee, D. Yazdani and R. Keshavarz-Afshar. 2015. Deficit

irrigation and biological fertilizer influence on yield and trigonelline production of fenugreek. Ind. Crops

Prod. 77: 156-162.

Eskandari, M., and A. Astarayi. 2006. Effect of different organic materials on plant growth characteristics and

total biomass and grain weight of chickpea (Cicer arietinum L.). Journal of Iranian Agronomy Research.

5(1): 19-27. (In Persian with English abstract).

Fallah, S. and M. Nazari. 2012. The effect of biofertilizers and zinc sulfate on growth and yield drug plant

fenugreek under drought conditions in Shahrekord region. Environ. Stresses Crop Sci. 5(2): 147-159. (In

Persian with English abstract).


https://dor.isc.ac/dor/20.1001.1.15625540.1396.19.3.5.5
http://agrobreedjournal.ir/article-1-792-en.html

[ Downloaded from agrobreedjournal.ir on 2026-02-22 ]

[ DOR: 20.1001.1.15625540.1396.19.3.5.5 ]

A48 5l o ol A(,M,',;.u?‘"a\x\ o5 pole dems”

Gholamhoseini, M., A. Ghalavand, A. Khodaei-Joghan, A. Dolatabadian, H. Zakikhani and E.
Farmanbar. 2013. Zeolite-amended cattle manure effects on sunflower yield, seed quality, water use
efficiency and nutrient leaching. Soil Till. Res. 126 (2013): 193-202.

Habibpour-Kashafi, E., M. H. Gharineh, A. Shafeinia and M. Rozrokh. 2015. Effect zeolite levels on
chlorophyll fluorescence red bean (Phasaeolus vulgaris L.) under drought stress. Crop Physiol. J., Islamic
Azad University Ahvaz, 7(28): 19-32. (In Persian with English abstract).

Haj Seyed, M. R., Hadi and H. Rezaee Ghale. 2016. Effects of vermicompost and foliar application of amino
acids and urea on quantitative and qualitative yield of chamomile (Matricaria chamomilla L.). Iran. J. Medic.
Arom. Plants. 31(6): 1058-1070. (In Persian with English abstract).

Hassanzadeh, E., M. R. Chaichi, D. Mazaheri, S. Rezazadeh and H. Naghdi Badi. 2011. Physical and
chemical variabilities among domestic Iranian fenugreek (Trigonella foenum-graceum) seeds. Asian J. Plant
Sci. 10(6): 323-330.

Hatfield, J., T. J. Sauer and J. H. Pruger. 2001. Managing soils to achieve greater water use efficiency. A
Review. Agronomy. 93: 271- 280.

Hazrati, S., Z. Tahmasebi-Sarvestani, S. A. M. Modarres-Sanavy, A. Mokhtassi-Bidgoli and S. Nicola.
2015. Evaluation of light intensity and water deficiency stress with application of zeolite on physiological
and phytochemical functions of Aloe Vera medicinal plant, Ph. D Thesis, Faculty of Agriculture, Tarbiat
Modares University, Iran. (In Persian with English abstract).

Ippolito, A. J., D. D. Tarkalson and G. A. Lehrsch. 2011. Zeolite soil application method affects inorganic
nitrogen, moisture, and corn growth. Soil Sci. 176(3): 136-142.

Kar, G., A. Kumar and M. Martha. 2007. Water use efficiency and crop coefficients of dry season oilseed
crops. Agric. Water Manage. 87: 73 — 82.

Karimi, S., M. Nasri and F. Ghoshchi. 2013. Investigation of drought stress on agro-physiological indices of
sunflower (Helianthus annuus L.) with zeolite application tested in the region of Varamin. Int. J. Agric. Sci.
3(12): 894-903.

Khosravi, M., S. Gh. Mousavi and M. J. Seghatoleslami. 2014. Effect of irrigation interval, Nitrogen fertilizer
rate and plant density on morphological traits, yield and water use efficiency of fenugreek (Trigonella
foenum-graecum L.). Iran. J. Medic. Aroma. Plants 30(5): 673-691. (In Persian with English abstract).

Lima, D. L. D., S. M., Santos W. H., Scherer R. J., Schneider A. C., Duarte E. B. H Santos and V. I.
Esteves. 2009. Effect of organic and inorganic amendments on soil organic matter properties. Geoderma.
150: 38-45.

Manivannan, S., M. Balamurugan, K. Parthasarathi, G. Gunasekaran and L. S. Ranganathan. 2009.
Effect of vermicompost on soil fertility and crop productivity - beans (Phaseolus vulgaris). J. Environ. Biol.

30(2): 275-281.


https://dor.isc.ac/dor/20.1001.1.15625540.1396.19.3.5.5
http://agrobreedjournal.ir/article-1-792-en.html

[ Downloaded from agrobreedjournal.ir on 2026-02-22 ]

[ DOR: 20.1001.1.15625540.1396.19.3.5.5 ]

03528 5 g5 e ST

Mehrafarin, A., Sh. Rezazadeh, H. Naghdi-Badi, Gh. Noormohammadi, E. Zand and A. Qaderi. 2011. A
review on biology, cultivation and biotechnology of fenugreek (Trigonella foenum-graecum L.) as a valuable
medicinal plant and multipurpose. J. Medic. Plants. 10(37): 6-24.

Mokhtassi-Bidgolia, A., M. Agha Alikhania, M. Nassiri-Mahallati, E., Zand, J. L. Gonzalez-Andujard and
A. Azarie. 2013. Agronomic performance, seed quality and nitrogen uptake of Descurainia sophia in
response to different nitrogen rates and water regimes. Ind. Crops Prod, 44: 583— 592.

Movahhedy-Dehnavy, M., S. A. M. Modarres-Sanavy and A. Mokhtassi-Bidgoli. 2009. Foliar application of
zinc and manganese improves seed yield and quality of sunflower (Carthamus tinctorius L.) grown under
water deficit stress. Ind. Crops Prod. 30: 82-92.

Nazarideljou, M. J. and Z. Heidari. 2014. Effects of vermicompost on growth parameters, water use efficiency
and quality of zinnia bedding plants (Zinnia elegance ‘Dreamland Red’) under dsifferent irrigation regimes.
Int. J. Hort. Sci. Technol. 1(2): 141-150.

Parsa, M., A. Ganjali, E. Rezaeianzadeh and A. Nezami. 2011. The effect of supplemental irrigation on yield
and growth indices of three chickpea (Cicer arietinum L.) in Mashhad. Iran. J. Field Crops Res. 9(3): 310-
321. (In Persian with English abstract).

Roy, S., K. Arunachalam, B. Kumar Dutta and A. Arunachalam. 2010. Effect of organic amendments of soil
on growth and productivity of three common crops viz. Zea mays, Phaseolus vulgaris and Abelmoschus
esculentus. Appl. Soil Ecol. 7: 39-46.

Sadeghzadeh-Ahari, D., M. R. Hassandokht A. K. Kashi, A. Amri and K. H, Alizadeh. 2010. Genetic
variability of some agronomic traits in the Iranian fenugreek landraces under drought stress and non-stress
conditions. Afr. J. Plant Sci. 4(2): 12 — 20.

Shafighi, A., A. Pazouki and D. Eradatmande Asli. 2014. Alleviation of water stress in fenugreek (Trigonella
foenum-graecum L.) using different PGPR application methods. Adv. Environ. Biol. 8(24): 275-280.

Tunctirk, R., A. E. Celen and M. Tunctiirk. 2011. The effects of nitrogen and sulphur fertilizers on the yield

and quality of fenugreek (Trigonella foenum-graecum L.).Turk. J. Field Crops. 16, 69-75.


https://dor.isc.ac/dor/20.1001.1.15625540.1396.19.3.5.5
http://agrobreedjournal.ir/article-1-792-en.html

[ Downloaded from agrobreedjournal.ir on 2026-02-22 ]

[ DOR: 20.1001.1.15625540.1396.19.3.5.5 ]

A48 5l o ol A(,M,',;.u?‘"a\x\ o5 pole dems”

Effect of application of zeolite and nitrogen fertilization on growth, seed yield and
water productivity of fenugreek (Trigonella foenum-graecum L.) under drought
stress conditions

Baghbani Arani, A.%, S.A.M. Modarres-Sanavy 2, M. Mashhadi Akbar Boojar 3
and A. Mokhtassi Bidgoli*

ABSTRACT
Baghbani Arani, A., S.A.M. Modarres-Sanavy, M. Mashhadi Akbar Boojar and A. Mokhtassi Bidgoli. 2017. Effect of
application of zeolite and nitrogen fertilization on growth, seed yield and water productivity of fenugreek (Trigonella

foenum-graecum L.) under drought stress conditions. Iranian Journal of Crop Sciences. 19(3): 239-254. (In Persian).

To study the effects of drought stress, nitrogen fertilization and zeolite on some morphological, phenological
and agronomic traits of fenugreek, a split factorial experiment was laid out in randomized complete block design
with three replications in 2014 and 2015 growing seasons at research field of Tarbiat Modares University,
Tehran, Iran. Five irrigation regimes (non drought stress; mild drought stress during the vegetative and
reproductive stages, respectively; severe drought stress during the vegetative and reproductive stages,
respectively) were randomized in main plots. Subplots were six factorial combinations of three nitrogen
fertilization levels (untreated plots, vermicompost fertilizer at a rate of 2.7 ton.ha* and Urea fertilizer at rate of
11 kg.ha'l) and two zeolite levels (0 and 9 ton.ha). Results showed that in both growing seasons, drought stress
significantly decreased all traits in comparision with control, and vermicompost fertilizer and zeolite reduced the
negative effects of dought stress. The highest seed yield was obtained in non-water stress with vermicompost
(903.1 kg.ha'l) and application of zeolite and vermicompost (568. 09 kg.ha?). In the first growing season, grain
yield declined by 24% and 76% with increasing deficit water stress in vegetative and reproductive stages,
respectively.In the second growing season, these decreases were 31% and 54%, respectively. It was concluded
that application of vermicompost and zeolite extended the duration of availability of water and nitrogen and led

to increase seed yield and its component as well as water productivity in fenugreek.

Key words: Drought stress, Seed yield, Urea, Vermicompost, Water productivity and Yield components.
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