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The effect of water deficit stress on chlorophyll fluorescence,
photosynthetic pigments, trigoneline and grain yield in fenugreek in
response to zeolite and nitrogen
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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
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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.
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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.

(2015) yrar (2014) yyar
il b s
als Ajgla.ﬁ Ji}_,lf s s
2 eS8 2pS ) 4
R N »e - LT
OSa ERITISS FJFn Fo F. e F F. >-§. okl s
Seed yield £, ] Fertilizer |
(Kg hat) chib Seed yield
(Kg ha)
(mg.g)
VA¥/AD \aTa0] /f5a +/Ybede +/FAR g.o/Y b -scd +/vadef F I
404/%a /598 -/yvef -1oef +mfg 4.¥Na -/od +/vsdef F,
#41/¥C y/++be -/vadef o f AYZY] o0¥/% b +/vaabe +/bed Fs
FAV/5d \/ee -/vacdef -/\abcde «/vscdef o+ Y/F be e +/vvdef F I,
faa/5 cd y/aved -/vvcde +/\vbede +/vadef #.¢/4 b +/4e +/Yocde F,
frorf de vi#sd «/vobed «/\vede «rvodef FFYN C need «rysdef Fs
rya/5efg Y/+-be ALh| «/v\abc +vyabed vy f J/Ya /v F I
fY./vde y/+-be -/frab -/\Abcde - /vvabc vad -/1od +/vsdef F,
vaxfgh y/+<be «/rvbe +/vabed «/vvabe Yvr/y de «/vab «reab Fs
v /vefg y/+-be vyfg -/\scde -/vvefg FAS/Y C -/\vbed +/vbed F, Iy
raf/ade Ve «rvede «\edef «/veef o\o/f be AN «x\def F,
v 0ef Vizds! -/YAdef -/\vbede -/veef v.s0d -ecd yyf Fs
VPV v/ bc «ryede ‘/YFa «/vbede Vevio f ved «vvef F, I5
yve/eghi y/+-be -/vycde +/vvab +/vabcdef Y917 de -/1od +/vacde F,
vao/ohi Y/+-bc «vsbed +/vabed v¥ab v ef v/Ya «/vdabc Fs

sF1. il 5 ctug, dlope W ASW so o 80 alss 5l G sylel=ls 5 la e o)) 5 ctog) alo o o ASW oo B alss 51 G 5kl =13 512 AASW as o Yo adss ) s 5Ll =l
a5 Sl (glatals A O ga3T bl s cdilodd osls OLaS &S e Cog b oS oo S0le O g a5 (ol S 5 U?,l; V) (C5aS s S 53 5 YV 55 25 555 0s)F3 sF2
I 51 e DS Loy ey Jlez|

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.
w5l 5 stugs Al e 33 ASW i 13 90 alsss 51y oW T S 514 ¢ ity 5 sy al e 53 ASW i 5 e adsas 51 ey LT 13 512 AASW i 15 Yo alis 51y 5L T 1L
LI gl sre Dl Ao ) o) Jlez| dﬂm 3 ‘;Sil; laals Lo 05057 ulaal s cilod 0315 O o572l (o9 o b oS L;“.Ag?i\-_.n O g A 5>
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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