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Table 1- Mean square for different traits of W.coagulans landraces under the effect of
irrigation regimes and foliar application of zinc oxide nano particles

O s goco @oll a4z S 5 b Sl ()9
S.0.V. df Leaf area Dry matter
Landrace (L) XYY 3 8183727 1.5373%*
Spray (S) b Jslxo 1 38.250824** 0.0005™
Irrigation regimes (I) s kel slops 3, 2 09.376489** **0.7449
(SxL) by Jgloraxossd 3 65.1714™ 0.0239™
AxL) 65T slaps ixodg5 6 05.12422* 0.0600*
AxS) kel o jyx b ko 2 32.39209%* 0.0481™
IxSxL) s kel (s §yx il Jolmoxoags 6 72.3579" 0.0157"
Error Ws 48 62.5134 0.0215
7 Ol s o (C.V0) 08.17 14.32

el oy S gy Jleixl mhaw )8 (g I pixe 5 lo pixe pas ailis oS Sy i g % NS
ns,* and ** = not significant, significant at probability level of 0.05 and 0.01, respectively.
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Table 2- Mean square of different traits of w.coagulans under the affect of water deficit
stress and foliar application of zinc oxide nano particles

a0 R . . K1 P
Ol i R N b Judsls il iyl
S.0.V. ‘sd f) Chlorophyll a Chlorophyll b Anthocyanin Carotenoid
Landrace (L) 039 3 0.033%* 0.076** 0.0114 0.04™
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Lol ol s W1 Y
sl slemixibdylaesy o 0.028%* 0.016%* 0.0012%* 0.01"
(IxSxL)
Error (s 48 0.004 0.005 0.0003 0.02
1, & yods s (C.V.) 2.728 6.848 9.0877 5.73
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ns, * and ** are non-significant and significant at the 5 and 1% probability level respectively.
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Abstract

In order to evaluate the effect of water deficit stress and foliar application of zinc
oxide nano particles on morphophysiological characteristics in Withania coagulans L.
landraces, a factorial experiment in a completely randomized design with 3 replications
was setup. The experiment included various irrigation regimes (control), (medium
stress), (severe stress), four landraces (Fanuj, Khash, Saravan and Sarbaz), with and
without foliar application of zinc oxide nano particles. The experiment was conducted
in green house of the faculty of Agriculture, Tarbiat Modares University, during 2018-
2019. The highest leaf area (538.92 cm?) was related to Sarbaz in control irrigation and
the lowest leaf area (245.88 cm?) was related to Khash in severe water deficit stress.
Based on the comparison results, the mean of maximum plant dry weight (1.76 g) was
related to Sarbaz and control irrigation and the lowest plant dry weight (0.63 g) was
related to Fanuj and severe water deficit stress. Also, the highest amount of chlorophyll
a (2.55 umol.g™) was related to Khash, control irrigation and foliar application of zinc
oxide nano particles. The highest amount of chlorophyll b (1.26 pmol.g™") was related to
Fanuj, control irrigation and foliar application of zinc oxide nano particles, which was
not significantly different from other landraces. Also, the lowest amount of chlorophyll
b (0.62 umol.g™) was related to Khash, severe water deficit stress and without foliar
application of zinc oxide nano particles. Sarbaz had the highest amount of anthocyanin
(0.3 pmol.g) in the treatment of severe water deficit stress and lack of foliar
application of zinc oxide nano particles, which was not significantly different from
Saravan. Also, the lowest amount of anthocyanin (0.146 umol.g™") was related to Fanuj
in the treatment of severe water deficit stress with foliar application of zinc oxide nano
particles. Severe water deficit stress reduced the amount of traits tested. Also, the
Sarbaz showed good tolerance to water deficit stress conditions compared to other
landraces. The foliar application of zinc oxide nano particles also improved plant
growth and increased some of the tested traits under stress conditions.

Key words: Anthocyanin, Chlorophyll, Withania coagulans, Water deficit, Zinc
oxide nano particles.
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