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ABSTRACT

A field experiment was carried out as a split-plot based on an RCB design with three replications in 2020.
Treatments were four levels of water supply (irrigation after 70, 100, 130 and 160 mm evaporation from
class A pan) as main plots and three levels of foliar application (control (water spray), foliar application
of 1 mmol salicylic acid (SA) and 1 umol brassinosteroid (BRs) as sub plots. Water deficit stress resulted
in 20.6% and 21.6% decrease in chlorophylls a and b content, and 62.9% increase in leaf carotenoids, but
leaf proline content increased under water stress. The mean chlorophyll a content increased (11.4%) with
SA application. Decreasing water availability increased the activity of catalase, peroxidase, and ascorbate
peroxidase and polyphenol oxidase by 3.2, 1.7, 1.9 and 3.1 times, respectively. The activity of these
enzymes increased by 14.4, 16.6, 8.8 and 6.8% respectively with SA application and increased by 17.6,
12.2, 8.8 and 19.9% respectively by BRs application. Grain yield and oil percentage and yield of
coriander seed decreased under drought stress (75.1% and 15.4%, respectively), which resulted in a
decrease in oil yield (78.9%). Qil yield was increased by SA and BRs (22.4 and 11.2% respectively). SA
foliar application showed a significant advantage in comparison to BRs in the most of the traits,
especially grain yield. Therefore, the application of SA can be introduced as a suitable treatment to
improve coriander grain and oil yield.
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Table 1. Physiochemical analysis of the experiment site soil

Fe Zn EC Soil Sand Silt Clay Depth
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Table 2. Variance analysis of some physiological traits of coriander affected by drought stress and growth
regulators

Mean of squares

SOV df Proline Carotenoid Chlorophylla  Chlorophyll b Catalase Peroxidase Ascorbate Poly_p henol
peroxidase oxidase
Replication 2 305.36 ** 0.0006 ** 0.0004 0.0012 ** 0.001 0.0002 0.00006 0.003
Irrigation (1) 3 266091.88 ** 0.1004 ** 0.0615 ** 0.0138 ** 6.791 ** 0.5975 ** 5.893 ** 25.63 **
Error (a) 6 21.25 0.000008 0.0005 0.00002 0.002 0.0011 0.013 0.003
Regulator (R) 2 6782.69 ** 0.0025 0.0247 ** 0.0014 0.212 ** 0.0775 ** 0.263 ** 0.412 **
Rx1 6 1420.25 * 0.0005 0.0003 0.00002 0.019 * 0.0027 0.009 0.014
Error (b) 16 434.73 0.0009 0.0019 0.0011 0.005 0.0057 0.02 0.012
C.V %) - 4.56 8.31 5.48 9.62 4.73 7.64 5.14 3

*and **: Significant at 5% and 1% of probability levels, respectively.
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Figure 1. Proline content of coriander leaves affected by different irrigation intervals in response to
growth regulators
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Table 3. Means of physiological traits, grain and oil yields of coriander affectd by irrigation levels and hormone

Ascorbate
. . peroxidase Polyphenol .
Carotenoid Chlorophyll a Chlorophyll b Penrﬂloxniz‘:.sir(:flt (mmol oxidase (unit carsgr:uzlr?a\tes Anthocyanin Grain yield ercce?rzlta o Oil yield
(mg/g FW) (mg/g FW) (mg/g FW) gpr T ascorbate mg protein! 3{ 7 (umol g* fw) (gm?) P 9 (kg hat)
min™) idi - it (mg.gdw?) (%)
oxidized mg min™)
min?)

Irrigation
Iy 0.27b 0.87a 0.37a 0.74c 157¢ 1.79d 297c¢ 5.6d 638.78 a 11.78 b 75.41a
I, 0.28b 0.85a 0.38a 0.82¢c 3.01b 261lc 3.13c¢ 594 ¢ 465.35b 12.98a 60.58 b
I5 0.47 a 0.77b 0.33b 1.08 b 341a 442b 459b 6.87b 239.96 ¢ 10.76 ¢ 2591c
Iy 0.44a 0.69 ¢ 0.29¢ 131a 3.04b 551a 5.67a 742a 158.42d 9.96d 15.86 d

Regulator
Control 0.36 a 0.76 b 0.34a 09b 259b 3.38¢c 3.89b 6.25b 343.25¢ 11.15a 39.96 ¢
brassinosteroid 0.37a 0.78 b 0.34a 101la 2.86a 3.75a 412a 6.46 ab 376.41b 11.37a 44440
salicylic acid 0.39a 0.84a 0.36a 1.05a 2.82a 3.61b 425a 6.66 a 407.23 a 116a 48.92a

e e e VP g VY Ve Vel Lol e e s g s da dy i las SSls (glasels iz ygeil Gell g aus o il Jleisl s 10 00 b (5l e NS (st o 40 S i gy gl sl Sile
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Different letters in the same column indicate significant difference at P < 0.05 (Duncan multiple range test). I, I, ls, l4: irrigation after 70, 100, 130 and 160 mm evaporation, respectively.
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Figure 2. Changes in catalase enzyme activity affectd by different irrigation intervals in response to
growth regulators
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Table 4. Variance analysis of some physiological traits of coriander affected by drought stress and growth
regulators

Mean of squares

SOV df carggf:l;/?ilr?ﬂes Anthocyanin Grain yield Oil percentage Oil yield
Replication 2 0.008 0.016 278.89 0.03 8.04
Irrigation (1) 3 14.76 ** 6.329 ** 428661.11 ** 15.388 ** 7140.08 **

Error (a) 6 0.014 0.018 86.37 0.065 3.83
Regulator (R) 2 0.398 ** 0.508 ** 12283.81 ** 0.585 240.56 **
Rx1 6 0.011 0.018 469.71 0.042 12.43
Error (b) 16 0.033 0.064 637.91 0.248 25.77
C.V (%) - 4.46 3.93 6.72 437 11.42
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2 5 hol slhs pleol 51wy poie0 Dlan ST 6l bosls (il ly 4300 mls jo Lol 5 )8 las o iy Jdo a4 =
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*and **;

A oz (£,8 5 hol slas pleol
Significant at 5% and 1% of probability levels, respectively.

Since the minor error was more than the main one in the results of the data variance analysis, pooling of the main and minor error
(pooling) of the most of the examined traits was used to increase the degree of freedom of the error and the power of the test, and
the significance of the treatments for the traits was measured based on the new error derived from the main and minor errors

integration.
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