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Effect of Foliar Application of Melatonin on Some Morphological and
Physiological Traits of Sour Orange Rootstock in Salinity Stress Conditions
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Table 1. Analysis of variance for some growth traits of sour orange rootstock as affected by salinity stress and foliar application of melatonin

Gl ey w5 el slis E U o g ala dgb iy dsb E sk, & oSzt osle S
S.0.V. O o pe d.f. Flush number Leaf length  Leaf width Flush length Root length  Leaf moisture Leaf dry matter  lon leakage
Salinity (S) s 4 23.78™ 204.29™ 4453 77.64™ 144.85™ 582.84™ 582.84™ 181.40™
Melatonin (M) s 1 16.90™ 529.98"™ 66.04™ 1.52 80.08™ 2724.11™ 2724.11™ 35.41"
SxM e X (6550 4 9.46™ 165.60™ 20.93™ 15.15™ 32.06" 84.88™ 84.88™ 21.67
Error il gl 30 0.68 4.09 0.54 5.64 8.97 11.83 11.83 0.23
C.V. (%) () S ok s - 19.68 5.66 5.64 6.21 8.29 5.2 10.12 2.26
*and **: Significant at the 5% and 1% probability levels, respectively. Aoy &S g el o )3l gme 5 S a5 %

Table 2. Mean comparison of some growth traits of sour orange rootstock as affected by salinity stress and foliar application of melatonin

oo Soss iy g als Jsb DS pcab, WSSt ol () gp o
(Y50 5,550 Yo ko) wuyy el (e L) S db G ) S, b e (e 5l (o W) as, Jsb  Leaf moisture  Leaf dry matter  lon leakage
Melatonin (uM)  Salinity (mM)  Flush number  Leaf length (mm) Leaf width (mm)  Flush length (cm) Root length (cm) (%) (%) (%)
0 4.75bc 45.10a 17.70a 44.75a 33.80cd 75.77b 24.22d 13.11f
30 6.75a 35.21c 13.62d 37.22b 43.20a 60.70c 39.29¢ 22.79bc
0 60 3.25d 29.14d 10.87e 37.37b 42.15a 54.85d 45.14b 21.55cd
90 2.50d 25.08e 9.12f 36.22bc 39.22ab 52.09d 47.91b 23.03bc
120 0.50e 23.10e 7.82g 36.52bc 29.27d 45.45¢ 54.54a 30.16a
0 3.75¢cd 37.04c 15.02bc 36.80bc 32.22cd 84.64a 15.35e 14.23f
30 5.75ab 42.10b 15.70b 47.10a 39.80ab 73.97b 26.02d 19.78e
200 60 7.00a 42.20b 14.12cd 36.10bc 35.40bc 70.28b 29.71d 20.53de
90 5.00bc 38.07c 13.57d 33.17c 33.45cd 70.80b 29.20d 23.56b
120 2.75d 35.16¢ 13.57d 36.97bc 32.62cd 71.70b 28.32d 23.13bc

I 1 an D3l o3 ey Jlazl b 53 SOl (g dials iz 090 5T el p il on 5T e O3 o G JBli (1,13 4T 0 s a5 (ol ke
Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability level-using Dancan’s Multiple Range Test.
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Table 3. Analysis of variance for some physiological traits of leaf of sour orange as affected by salinity stress and foliar application of melatonin

5T o S5 Olje 0 g Do O30 sl a5, ol Sl LS 35S Fo s o 591555 Shos

S.0.V. Sl ok ae d.f. Transpiration rate  Assimilation rate  Stomatal conductance Vapor pressure deficit Photosynthetic quantum yield
Salinity (S) ) 4 0.32™ 3.88™ 16.32™ 366.28™ 0.020™
Melatonin (M) s 1 0.31™ 8.10™ 5.55 1166.95™ 0.024™
SxM o X s 4 0.70™ 1.70" 30.89™ 651.45™ 0.011"
Error wlT o= 30 0.04 0.57 3.51 39.33 0.005
C.V. (%) (1) O ks s o 23.99 23.49 6.67 6.07 10.94

* and **: Significant at the 5% and 1% probability levels, respectively 53 6 5 gy Jlail o )3 s gme 5 S a5 %
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Table 4. Mean comparison of some physiological traits of leaf of source orange as affected by salinity stress and foliar application of melatonin

G5 Ol e NP P EESTIECER Fnsh a8 > Shas
o e S5t (655 e o 0T o o) (53 pm e 2 Jse 5,500 (43603 e e e k) (UKl 5LS) S 5l S (058 e 5,8 oS 556 s 5 S00)
(Ve 5,50 (Ve o) Transpiration rate Assimilation rate Stomatal conductance  Vapor pressure deficit Photosynthetic quantum yield
Melatonin (uM)  Salinity (mM) (mm H20 m?s?) (umol m?s 1) (mmol m?s 1) (kPa) (um CO2 um photon™!)
0 0.75cde 3.20bcd 27.96b 94d 0.72ab
30 0.82cd 3.00cd 28.00b 101bcd 0.55d
0 60 1.23b 2.20d 31.00a 105bc 0.61bcd
90 0.54de 2.41cd 25.00bc 93d 0.67abc
120 0.46e 3.05bcd 24.00c 93d 0.57cd
0 0.71cde 3.54bc 27.36b 98cd 0.74a
30 0.75cde 4.25ab 28.65b 95d 0.71ab
200 60 0.89c 3.57bc 28.0b 107bc 0.67abc
90 0.68cde 4.02ab 26.00bc 109b 0.64abcd
120 1.65a 4.99a 32.00a 133a 0.62bcd
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Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability level-using Dancan’s Multiple Range Test.
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Fig. 1. Photo of salt effect on sour orange rootstock. A: control, B: 200 pM melatonin

and 90 mM NaCl, C: 30 mM NaCl, D: 90 mM NaCl and E: 120 mM NaCl
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ABSTRACT
Ali Khudady, A., Erfani-Moghadam, J., Ghanbari, F., and Hadadinejad, M. 2022. Effect of foliar application of
melatonin on some morphological and physiological traits of sour orange rootstock in salinity stress conditions. Seed
and Plant 38:433-452 (in Persian).

Soil salinity is one of the major environmental stresses which reduces the growth and
yield of crops by affecting wide spectra of physiological and biochemical processes in
plants. In this study, effect of foliar application of melatonin levels (0 and 200 pM)
under salt levls (0, 30, 60, 90 and 120 mM NaCl) on sour orange rootstock was
investigated. The experiment was carried-out as factorial arrangements in completely
randomized design with four replications in 2020-21 at the research farm of Sari
Agricultural Sciences and Natural Resources University, Sari, Iran. The results showed
that most of morphological and physiological characteristics were affected by salinity
and foliar application of melatonin. Salinity x foliar application of melatonin interaction
effect was significant on most of studied traits including leaf length, leaf width, flush
number, flush length, root length, leaf moisture and dry matter contents of leaf, ion
leakage, stomatal conductance, transpiration rate, of assimilation rate, vapor pressure
deficit and photosynthetic quantum yield. Foliar application of melatonin increased leaf
moisture content, flush number, assimilation rate, stomatal conductance and
photosynthesis quantum vyield, while leaf ion leakage decreased. The highest
photosynthetic quantum yield was recorded in 200 uM melatonin and salinity free
treatment. Foliar application of melatonin under salinity stress conditions improved
most of the physiological parameters. Foliar application of melatonin at different
salinity levels caused significant increases in length and width of flush leaves compared
to the control. Overall, the results of this study showed that foliar application of
melatonin reduced negative effects of salinity stress on growth and physiology of sour
orange rootstock, therefore, it can be considered as an effective approach to mitigate the
adverse effect of soil and water salinity on sour orange rootstock.

Keywords: Sour orange, ion leakage, stomatal conductance, transpiration rate,
photosynthesis.
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