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Effect of water deficit stress and foliar application of zinc sulfate on physiological and
morphological traits and oil yield of coriander (Coriandrum sativum L.)
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ABSTRACT

Field experiment was carried out as split-plot based on randomized complete block design with three replications
in 2017, to evaluate physiological and morphological performance and oil yield of coriander, in response to water
limitation and foliar application of zinc. Treatments were four levels of water supply (irrigation after 70, 100, 130
and 160 mm evaporation from class A pan) and three levels of zinc foliar application (control (foliar application of
water), foliar application of zinc with 3 g ZnSO,4/L (Zn1) and foliar application of zinc with 6 g ZnSO,/L (Zn2)).
Irrigation and foliar application treatments were allocated to main and sub plots, respectively. Decreasing water
availability resulted in decreasing leaf relative water content and chlorophyll content. However, proline content of
leaves enhanced under limited irrigation conditions. Mean leaf chlorophyll content significantly enhanced by
exogenous spray of zinc with 6 g ZnSO,4/L, compared with control. Decreasing water supply led to reduction in
plant height, stem diameter, number of leaves per plant and grain yield. Foliar application of zinc with 6 g
ZnSo4/L caused significant increase in plant height and grain yield. Oil percentage in the grains of coriander
increased as a result of water deficit, but grain oil yield decreased with increasing irrigation intervals. Oil yield
significantly enhanced by foliar application of zinc with 6 g ZnSO,/L. There was no significant difference between
3 and 6 g ZnSO,/L foliar application of zinc. Therefore, regarding to beneficial effects of zinc on grain and oil
yield of coriander, foliar application of 3 g ZnSO4/L recommended for the study area and the similar regions. This
would become more important under conditions where water availability is limited.
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Table 1- Physical and chemical analysis of the site experiment soil

Fe Zn K P N (%) Soil Sand Silt Clay H Depth
(mg/kg) (mg/kg) (mg/kg) (mg/kg) 0 Texture (%) (%) (%) P (cm)
8.6 0.92 318 17.7 0.06 Sandy 61 25 14 7.76 0-30
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Table 2. Analysis of variance for morphological and physiological traits and grain yield of coriander under drought
stress and foliar application treatments

Mean of squares

SOV d Relative water Proline Chlorophyll Plant height _Stem Leaf per Lateral Grain yield
content content diameter plant branch
Replication 2 7.56 2380.3 13.237 15.87 0.041 2.18 0.163 3851.8
Irrigation (1) 3 154.12 ** 157007.2 ** 74.22 ** 611.74 ** 0.463 **  47.94 ** 7.709 ** 464011.5 **
Error (a) 6 9.49 150.63 12.552 5.86 0.056 0.139 0.001 3867.6
Foliar (F) 2 8.41 19882.5 ** 49.889 ** 29591 ** 0.078 3.21 0.168 16771.1*
Fxl 6 297 2764.6 ** 1.789 3.44 0.018 0.809 0.044 758.3
Error (b) 16 11.37 402.97 3.032 9.88 0.065 8.17 0.112 4083.1
C.V (%) 4.35 4.4 7.07 7.61 9.47 15.03 5.72 16.46
woys S g gy Jloid g 3 o sias i 5
*and **: Significant at 5% and 1% probability level, respectively.
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Figure 1. Effect of irrigation treatments on relative water content of coriander
Different letters indicate significant difference at p< 0.05 (Duncan test).
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Figure 2. Proline content of leaves of coriander under different irrigation intervals in response to zinc
foliar application
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Zny and Zn,: foliar application of zinc with 3 and 6 g ZnSo,4/L respectively
Different letters indicate significant difference at p< 0.05 (Duncan test).
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Figure 3. Effect of irrigation treatments (a) and zinc foliar application (b) on chlorophyll content of

leaves of coriander
Different letters indicate significant difference at p< 0.05 (Duncan test).
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Figure 4. Effect of irrigation (a) and zinc foliar application (b) treatments on plant height of coriander
Different letters indicate significant difference at p< 0.05 (Duncan test).
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Figure 5. Effect of irrigation treatments on stem diameter of coriander
Different letters indicate significant difference at p< 0.05 (Duncan test).



wolio (g9, lilpe (LAl sle 5 (SbS i SlissS Glaly W

25 -

ab

15 4

10 -

Number of leaves

bc

70

100

130 160

Irrigation intervals (mm)
kg)L,,J Slewd as STy 50 il Wy 0 Sy dlaws (1w Slee -7 loged
(HSSls o&n}") ol 70 Jlaisl mhas jo jlo gine BB [ Slis Siglase By >
Figure 6. Effect of irrigation treatments on number of leaves per plant of coriander
Different letters indicate significant difference at p< 0.05 (Duncan test).
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Figure 7. Effect of irrigation treatments on number of lateral branch per plant of coriander
Different letters indicate significant difference at p< 0.05 (Duncan test).
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Figure 8. Effect of irrigation (a) and zinc foliar application (b) treatments on grain yield of coriander
Different letters indicate significant difference at p< 0.05 (Duncan test).
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Table 3. Analysis of variance grain oil percentage and yield of coriander under drought

stress and foliar application treatments
Mean of squares

S.0.V. df Oil percentage Oil yield
Replication 2 0.005 47.57
Irrigation (1) 3 11.891 ** 6853.66 **
Error (a) 6 0.038 44.77
Foliar (F) 2 0.394 251.62 *
Fxl 6 0.055 13.64
Error (b) 16 0.157 55.85
C.V (%) 3.65 17.16
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* and **: Significant at 5% and 1% probability level, respectively.
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Figure 9. Effect of irrigation treatments on oil percentage of coriander
Different letters indicate significant difference at p< 0.05 (Duncan test).
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Figure 10. Effect of irrigation (a) and zinc foliar application (b) treatments on grain oil yield of coriander
Different letters indicate significant difference at p< 0.05 (Duncan test).
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