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Article Info ABSTRACT

Article type: Background and Objectives: Coronilla varia or crownvetch is belonging
Full Length Research Paper  to the Fabaceae family that is wildly distributed in different parts of Iran.
The rapid spread of roots and shoots, as well as the ability to grow in
stressful conditions, has caused it to be used to control soil erosion.
In addition, the possibility of moving and regrowth has made Coronilla an
appropriate alternative to turfgrass in green spaces. The aim of this study
was to evaluate the response of Coronilla to freezing stress and the effect
of glycine betaine on reducing seedling damage.
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Keywords: Materials and Methods: a factorial experiment was conducted in a
Coronilla, completely randomized design with three replications. Low temperature for
lon leakage, one hour in five levels [25 (control), 0, -5, -10 and -15 °C] were used as the
Physiological response, first factor and spraying with glycine betaine (one day before freezing
Proline, stress) on two levels (0 and 100 mM) was considered as the second factor.
Stress After freezing stress, freezing injury, and physiological (relative water

content, ion leakage) and biochemical (chlorophyll, proline, lipid
peroxidation, protein, and peroxidase) attributes were measured.

Results: According to the results, exposure to freezing temperatures
(-10 and -15 °C) increased the damage to Coronilla shoots. The absence of
the difference between 0 and -5 °C indicates that the temperature of -5 °C
is tolerable for the Coronilla. Foliar application of glycine betaine reduced
leaf damage. The results showed that under freezing stress the relative
water content of leaves and roots decreases. The lowest relative water
content of leaf with 57.18% and 59.02% was related to severe stress at
-10 and -15 °C, respectively. Under freezing temperatures, the amount of
ion leakage of roots and leaves increased, so that under severe stress of low
temperature -15 °C compared to 25 °C, the amount of ion leakage of leaves
increased by 27%. With decreasing temperature, the chlorophyll content of
the leaves first increased at 0 °C compared to 25 °C, then decreased
at temperatures below 0 °C. While the use of glycine betaine (100 mM)
increased the leaf chlorophyll content under freezing conditions. The
results showed that with lowering temperatures, the amount of proline in
leaf and root increased. In addition, foliar application of glycine betaine
increased leaf proline by 7%. On the other hand, freezing stress led to a
decrease in leaf (16%) and root (26%) protein at -10 °C in Coronilla.
In addition, compared to control with lowering the temperature, the high
accumulation of malondialdehyde (leaf, 193%; root, 141%), and the
activity of peroxidase enzyme in leaves (66%) and roots (156%) recorded.
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Conclusion: Based on the results, it can be concluded that physiological
and biochemical traits of Coronilla were affected by freezing stress.
According to the results, leaf vulnerability was higher than the root. Low
temperature caused damage to Coronilla by reducing the relative water
content and ion leakage of leaves and roots. While spraying with 100 mM
glycine betaine reduced the negative effects of freezing stress. Also, foliar
application of glycine betaine effectively alleviates the adverse effects of
freezing injury in Coronilla by increasing the accumulation of compatible
osmolytes such as proline in leaves and roots.

Cite this article: Hatami, Zahra, Roein, Zeynab, Shiri, Mohammad Ali. 2022. Alleviation of
freezing injury to Coronilla varia ground cover by foliar application of glycine betaine.
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Table 1. Results of variance analysis of freezing stress and glycine betaine foliar spraying on physiological and
biochemical traits of Coronilla.
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LeafEL  RootEL  Freezing  Freezing Leaf Root
Leaf Root injuryin  injury in proline proline
RWC RWC
Leaf root
SUg oS . . . . . . . ) o
Freezing 4 1576 303 301.9 259.6 2836 2723”0576  0.00014"  0.00093
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L}:’L:’ v':'-"-i‘j‘f ns i ns * i ns ul hid i
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e
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Sl oS g 2
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* *x " Gignificantly differences at of 5% and 1% of probability levels and non-significantly differences,
respectively.
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(Ao 3) iy y Ol s (Gl smn

Root relative water content (%)

Temperature (°C)

Digss8 sy O o (sl 2 o8y D8 (LT oms 5 (S35 A5 bl 1 nKle amlis ) S
Fig. 1. Mean comparison interaction effect of freezing stress and glycine betaine foliar spraying on root
relative water content of Coronilla.
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Table 2. Mean comparison of freezing stress and glycine betaine foliar spraying on RWC, ion leakage and
proline content of Coronilla leaf.

s Sl o Sl sie SpGn o Srodsn
Treatment Leaf RWC (%) Leaf EL (%) Leaf proline (umol/g FW)
Saip

Freezing stress

25°C 70.30+0.92° 68.28+3.71° 0.106+0.002°

0°C 60.05+0.57" 78.96+2.23° 0.108+0.002™

5°C 62.67+1.5" 79.52+2.12° 0.115+0.005%

-10 °C 57.18+1.13° 84.48+1.46° 0.118+0.003°

-15°C 59.02+1.16° 86.6+3.53" 0.113+0.002%°
Glycine betaine

0 mM - - 0.108+0.002"

100 mM - - 0.116+0.002°

A1 (gls e Nt LSD 0 5e30 Ao ys 0 ezt mhas 55 dizes aslin 55~ sl S b Kile 052w s o

Means in each column, followed by similar letters are not significantly different at the 5% probability level using LSD

(P<0.05) test.
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Fig. 2. Mean comparison interaction effect of freezing stress and glycine betaine foliar spraying on root
electrolyte leakage of Coronilla.
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Fig. 3. Mean comparison effect of freezing stress (a) and glycine betaine foliar spraying (b) on freezing injury
for leaf and root of Coronilla.
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Table 4. Mean comparison interaction effect of freezing stress and glycine betaine foliar spraying on
biochemical traits of Coronilla.
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