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The effect of water deficit stress on chlorophyll fluorescence,
photosynthetic pigments, trigoneline and grain yield in fenugreek in
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Abstract. In order to determine the effects of water deficit stress, nitrogen fertilization and zeolite on chlorophyll
fluorescence, pigments, trigonelline content and seed yield in, a split factorial experiment was laid out in a randomized
complete block design with three replications. Five irrigation regimes were randomly applied to the main plots.
Subplots included six treatments and consisted of a factorial combination of three nitrogen fertilization (untreated plots,
vermicompost at a rate of 2.7 ton ha* and nitrogen chemical fertilizer at a rate of 11 kg.ha*) and two zeolite rates (0 and
9 ton.ha®). The results demonstrated that (Fm), (F.), (FW/Fm), chl a, b, total chl content and also seed yield were significantly

Received +07.02.2018/ Revised 20.08.2018/ Accepted 26.08.2018/ Published 01.08.2019 VWM O/ e HLESTAYAV #70F 5 Jy /AFAV/ O/YA oSl AYAFANIA 123 55

229/¥Y4


mailto:modaresa@modares.ac.ir
mailto:modaresa@modares.ac.ir
http://dx.doi.org/10.29252/nbr.6.2.229
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.2.13.0
https://system.khu.ac.ir/nbr/article-1-3083-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-18 ]

[ DOR: 20.1001.1.24236330.1398.6.2.13.0]

[ DOI: 10.29252/nbr.6.2.229 ]

Baghbani-Arani et al. The effect of water deficit stress on fenugreek

et p 2l o8 i A1l 5 )T L2

reduced by water deficit stress, wheras minimum fluorescence (Fo), carotenoid and trigonelline concentrations were
increased. In addition, the highest F./Fm, chl a+b content and the lowest Fo and carotenoids were observed when
irrigation was done after unloading 40% of ASW. In most treatments vermicompost increased the yield (by 25.51% and
98.32% in 2014 and 2015, respectively) and grain trigonelline concentration (7.46% in 2014) in Fenugreek. Mild water
stress with vermicompost treatment is recommended for the production of trigoneline from Fenugreek seeds.
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Table 1. Physico-chemical spicifications of soil in the experimental site and chemical spicifications of vermicompost.

QYA YYATFe ¥ 5Lt & ale  apsle ;8 g sloasily

T I e QJT Sl ge
o . Bad RBEPeY .
. e e B oH
: . (dS/m)
mgkg  MIKOK gk CN N () Orgenic Texure
mater(%)
. S
YIAS ry. Yo AN s VIE VM VAY e _
Soil
VFeo VY FA 1710 CAF - vise  a/e - oS 03

Vermicompost

1) sl 3550 S 55 55 35 0 et LS 5 doyn =Y J9da
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Table 3. Analysis of variance for the main and interactive effects of irrigation (1), fertilizer (F) and zeolite (Z) on Chl
fluorescence, pigments, trigonelline and seed yield in fenugreek.
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Table 4. Irrigation regime (1) x zeolite (Z) x fertilizer (F) interaction on Chl fluorescence, pigments and trigonelline in
fenugreek.
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1:: Irrigation at 20% of ASW; I, ls: irrigation at 40% of ASW during the vegetative and reproductive stages respectively; 4, Is: irrigation at 60% of ASW
during the vegetative and reproductive stages respectively; Fi, F,, Fs: (Zero nitrogen, 2.7 ton.ha® vermicompost, 11 kg.ha™ Urea). Means within a column
followed by the same letter are not significantly different at the level of 5%.
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Table 5. Irrigation regime (1) x fertilizer (F) interaction on Chl fluorescence, pigments and seed yield in fenugreek.
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1:: Irrigation at 20% of ASW; I, l5: irrigation at 40% of ASW during the vegetative and reproductive stages respectively; 14, Is: irrigation at 60% of

ASW during the vegetative and reproductive stages respectively; Fi, F, Fs: (Zero nitrogen, 2.7 ton.ha™ vermicompost, 11 kg.ha* Urea). Means within a
column followed by the same letter are not significantly different at the level of 5%.
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Table 6. Irrigation regime (I) x zeolite (Z) interaction on Chl fluorescence in fenugreek in 2015.
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I1: Irrigation at 20% of ASW; I, I3: irrigation at 40% of ASW during the vegetative and reproductive stages respectively; 4, Is:
irrigation at 60% of ASW during the vegetative and reproductive stages respectively. Means within a column followed by the same
letter are not significantly different at the level of 5%.
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Fig. 1. A. Zeolite x Fertilizer interaction on Fv/Fn. B. seed yield in 2015.
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Fig. 2. A. Irrigation regime effect on Fv/Fn in 2014. B. and trigoneline in 2015.
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11. Irrigation at 20% of ASW; 12, I3. irrigation at 40% of ASW during the vegetative and reproductive stages, respectively; 14, 15. irrigation at 60% of
ASW during the vegetative and reproductive stages, respectively.

Means within a column followed by the same letter are not significantly different at the level of 5%.
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