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Table 1- Physical and chemical properties of the soil experimental region

ST e iﬁb NN T NI HE N TSN ol
:2;;:r: gLl A8 Reaction Per:;;age Y o + 9.&? Av:i:ble
depth S.P (d;ji'l) satu(r)eftion of neutral (MS(’]Er;ch'l) E‘)%C) T(EE’Z})N Q:r?;it;?) K 1
(cm) ’ med materials ’ ’ (mg.kg™)

0-20 52 0.44 7.7 24.6 28.1 0.28 3.1 2.5 241

20-60 50 0.49 7.8 25.9 28.0 0.36 24 2.8 234
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Table 2- Analysis of variance (mean of squares) of the some traits of fennel under deficit
irrigation, salicylic acid priming stress and application of brassinostroid

A0 ol (lgx . . : .
Sl ailie Sty Rélati'vei«;: 8 detats D Jebssls JSTif:f )l
[CRd] .
S.0.V. df content chlorophyll a  chlorophyll b chlorophyl Carotenoid

‘ y ok q q kk

2 ’S" 2 430.72 0.0305™ 0.0002" 0.026™ 0.0637

Replication (R)

LAJT ok kK ok ok ok

i "’5 2 1307.41 0.3181 0.2733 1.153 0.9107

Deficit irrigation(A)

Error s 4 9.56 0.0192 0.0001 0.021 0.0046
‘ MLMJ * Kk ok ok ok

el S 1 85.88 0.0857 0.0786 0.328 0.1547

Salicylic acid (B)
S99 gl 2 68.96" 0.0941"" 0.0250" 0.209" 0.0864"
Brassinostroid (C)

A xB 2 0.92™ 0.0120™ 0.0110 0.047" 0.0009™
Ax C 4 229" 0.0323" 0.0005"™ 0.034" 0.0190"
Bx C 2 0.54"™ 0.0006™ 0.0003™ 0.008™ 0.0003™
AxBxC 4 0.61™ 0.0002" 0.0004™ 0.005™ 0.0009"™
Error (s 30 15.77 0.009 0.003 0.0141 0.0043

C.V. (%) )y g g 5.32 11.36 14.52 9.37 7.08

Wbl g 2o )0 S gty Jleix! ok jo o pe BB snias lid (ol ey g
** and *: significant in 1% and 5% level, respectively.
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Table 2- Continued

4> s sLwl o
i 23lin T bt Jalxe sl oubelneys s e S
SOV &3 Anth in Solubl Essential oil Seed vield Essential oil
OV, af nthocyanin oluble sugars (%) €ed yie yelld
‘ y * ok ok ok
.”Sf 2 0.139 0.7485 1.028 24357.9™ 238.35
Replication (R)
LHT ek ek *k *k ek
i ”S 2.054 1.6883 0.299 610074 208.35
Deficit irrigation(A)
Error a5 4 0.039 0.0253 0.023 39016 41.68
| MLM) ok ek *k *k ek
Sl S 1.276 0.4807 1.591 370182.2 794.72
Salicylic acid (B)
Brass‘nomm(dc)“*’”"“"‘*“"” 2 0319 0.0912" 1.993™ 84917.5°  486.28"
A *B 2 0.210™ 0.0738" 0.009" 77160.7" 40.11™
Ax C 4 0.033" 0.0022™ 0.003" 2302.7™ 4.84™
Bx C 2 0.200"" 0.0005™ 0.145" 5996.1™ 41.94™
AxBxC 4 0.035" 0.0005™ 0.007" 2783.1™ 4.11™
Error s 30 0.037 0.021 0.0158 723150 17.77
C.V. (%) &)y gy 6.41 6.53 5.23 15.19 16.99

Al e o0 SO g m Jlio] makaw jo s e ST sdias lis o ey e

** and *: significant in 1% and 5% level, respectively.
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Table 3- Mean comparisons of simple effects of deficit irrigation, salicylic acid priming and
application of brassinostroid on some traits of fennel

o Sl g Y5 b Jessls 5 Jebsls Seigiinyl5
treatrrulent <! chlorophylla  chlorophyllb  Total chlorophyll — Carotenoid
RWC) (mg/g FW) (mg/g FW) (mg/g FW) (mg/g FW)
Deficit irrigation levels Skl oS gl
50 mm 82.62a 097 a 0.51a 1.48a 0.89b
75 mm 75.5b 093 a 0.40b 1.33b 1.17a
100 mm 65.65 ¢ 0.73 b 0.26 ¢ 099 ¢ 0.72 ¢
SA priming levels SA b Soosly 7ok
Control (0) 73.33b 0.84Db 0.35b 1.19b 0.87b

o Sl b b Sy 5y
Priming with SA

75.85a 092 a 043 a 1.35a 098 a

Br application levels  uudg il gium! y (ol Jodoxo z glam

Control (0) 72.52b 0.81b 035b 1.16 ¢ 0.86¢c
108 M 74.85 ab 0.87b 0.40 a 1.26b 092b
107 M 76.41 a 0.96 a 042 a 1.38a 1.00 a

5l (gl e BV woyo gy Jleisl mhans 4o 5SSl o5l el siz e gl S i By > sl sla i Silee
* Means with same letter(s) for each component have not significantly different based on Duncan test at 5%
probability level.
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Table 3- Continued

il gl Jole gldasd  uiliol ausyo als 8 yShos owilwl 0 ySlos

tre;xen ¢ Anthocyanin  Soluble sugars Essential oil ~ Seed yield Essential oil yielc
(mM/g FW)  (mg/g FW) (%) (kg/ha) (kg/ha)
Deficit irrigation levels Skl oS z gl
50 mm 2.94b 193¢ 228¢ 11873 a 2752a
75 mm 336a 2.24b 241b 1054.7 b 2590 a
100 mm 2.69 c 2.54a 2.53a 823.6 c 20.99b
SA priming levels SA b Koonsly gk
Control (0) 2.84Db 214D 223D 939.07 b 2097 b
Sl Sebllio b S 3.15a 233a 258a 1104.7 a 28.64 a
Priming with SA
Br application levels g il goamwl 3 ol Joloxo - glaw
Control (0) 2870 2170 2.08 ¢ 955.44 b 19.82 ¢
108 M 298 b 2.24 ab 238b 1017.56 ab 24.41b
10" M 3.13a 231a 2.75a 1029.61 a 30.19a

5l (gl e BV do o gy Jleisl mlas 4o 5SSl el el siz e gl S i By > sl sla i Sile
* Means with same letter(s) for each component have not significantly different based on Duncan test at 5%
probability level.
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Figure 2- Mean comparisons of interactions of
deficit irrigation and salicylic acid priming on
chlorophyll b content

Figure 1- Mean comparisons of interactions of
deficit irrigation and application of brassinostroid
on chlorophyll a content
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Figure 4- Mean comparisons of interactions of

deficit irrigation and application of
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Figure 3- Mean comparisons of interactions of
deficit irrigation and salicylic acid priming on
total chlorophyll content
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Abstract

Application of plant growth regulators is one way to reduce the adverse effects of
drought stress. To study the effect of different levels of deficit irrigation, salicylic acid
priming and foliar application of brassinostroid on yield and physiological traits of
fennel a split-factorial experiment was conducted based on randomized complete block
design with three replications in 2017 growing season in the Research Station of Bam
Islamic Azad University, Kerman, Iran. Main factor included of three levels of
irrigation (equivalent of 50 mm (Normal), 75 mm and 100 mm of accumulated
evapotranspiration of class A pan evaporation. Sub-plots included: different levels of
salicylic acid priming (1600 umolar), no application of salicylic acid and 3 levels of
brassinostroid including 0 (control), 10® and 10" molar. The studied traits included
relative water content, chlorophyll a, b and total, carotenoid content, anthocyanin,
soluble sugars, essential oil percentage and seed yield. Results showed that deficit
irrigation decreased relative water content, chlorophyll content, carotenoid and seed
yield and increased anthocyanin, soluble sugars and essential oil percent. Priming with
salicylic acid and brassinosteroid application showed positive effects on most of the
studied traits. The highest total chlorophyll content (1.54) and grain yield (1281 kg.ha™)
were observed in non-stress condition with salicylic acid priming. 10 and 10 * M
brassinosteroids increased relative water content by 5.4% and 3.2%, respectively.
Priming with salicylic acid at concentrations of 0, 10® and 10" M brassinosteroid
increased the percentage of essential oil by 8, 24.4 and 13.6%, respectively. Also in
drought stress levels 50, 75 and 100 mm, 4.5, 6.7 and 14% increase in soluble sugars
were observed, respectively, by salicylic acid priming. According to the results of this
study, it seems that salicylic acid priming and brassinostroid reduce some negative
effects of drought stress.

K ey words: Drought stress, Photosynthetic pigments, Plant growth regulators.

1- Ph.D. Student, Bam Baranch, Islamic Azad University, Bam, Iran.

2- Associate Prof., Department of Agriculture, Bam Baranch, Islamic Azad University, Bam, Iran.
3- Member of Young Research Club ,Kermanshah Baranch, Islamic Azad University, Bam, Iran.
*Corresponding Author: mojaraditahereh@yahoo.com



