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Abstract

A field experiment was carried out during the spring season of 2022 at Research Station
No.2, College of Agriculture, University of Anbar. The experiment followed a
randomized complete block design (RCBD) in a split-plot arrangement with three
replications to study the effect of four concentrations of Glycine Betaine acid (0, 50,
100, 150 mg L1), denoted as GB2, GB3, and GB4 respectively, on some biochemical
traits of mung bean under water stress conditions. The water stress levels were S1
(irrigated with 100% of available water, serving as the control treatment), and S2, S3,
and S4, representing depletion rates of 25%, 50%, and 75% of available water,
respectively. The results showed that the GB4 concentration was superior in total
chlorophyll content in leaves (1.677 mg g1), relative water content (55.7%), proline
content (124.74 pg g), catalase enzyme activity (22.84 units ml™?), and peroxidase
enzyme activity (28.42 units mI™%). The water stress treatment S1 excelled in giving the
highest values for total chlorophyll content in leaves (1.842 mg gl), relative water
content (60.9%), proline content (144.38 pg g1), catalase enzyme activity (29.69 units
ml), and peroxidase enzyme activity (34.07 units mIY). The interaction between water
stress level S1 and GB4 concentration resulted in the highest rates for total chlorophyll
content in leaves (1.930 mg g?), relative water content (67.2%), proline content
(186.30 pg g?), catalase enzyme activity (35.13 units mI?), and peroxidase enzyme
activity (35.19 units ml™2).

Keywords: Glycine betaine, Water stress, Mung bean, CAT, POD, Proline.
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Table 1. Effect of water stress and glycine betaine (GB) and their interaction on chlorophyll content
(milligrams per gram) during spring season 2022.

The results in Table 1 indicate significant differences between water stress and glycine betaine (GB),
while no significant differences were recorded for the interaction between them for leaf chlorophyll
content. Water stress treatment (4S) showed significant superiority, gave highest average for leaf
chlorophyll content 1.842 milligrams per gram, differing from the other water stress treatments.
Meanwhile, treatment (S1) recorded the lowest chlorophyll content 1.415 milligrams per gram. the
results of the same table indicate the superiority of concentration (4GB), recorded highest average of
leaf chlorophyll content 1.677 milligrams per gram, while concentration (GB1) recorded the lowest
average 1.495 milligrams per gram.
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Table 2. Effect of water stress and glycine betaine (GB) and their interaction on leaf relative water
content (%) during spring season 2022.

The results in Table 2 indicate significant differences between the means of water stress and glycine
betaine (GB), while no significant differences were recorded for the interaction between them for leaf
relative water content. The water stress treatment (1S) showed significant superiority, 60.9%, differing
significantly from the other treatments. treatment (S4) recorded the lowest average for leaf relative water
content 39.1%. Similarly, the results of the same table indicate the superiority of concentration (GB4),
which recorded highest average for leaf relative water content at 55.4%, while concentration (GB1)
recorded the lowest average at 43.4%. Concentrations (GB2) and (GB3) did not differ significantly, both
gave the same average 50.7%.
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Table 3. Effect of water stress and glycine betaine (GB) and their interaction on proline content during
spring season 2022.

Treatment with water stress (4S) showed the highest average proline content, reaching 144.38
micrograms per gram, and differed significantly from the other treatments. The first level of water stress
recorded the lowest average proline content at 89.85 micrograms per gram. Similarly, the results of the
table demonstrated the superiority of concentration (GB4), which gave the highest average proline
content (124.74 micrograms per gram) and was significantly higher than the other treatments.
Meanwhile, concentration (GB1) recorded the lowest average proline content at 103.04 micrograms per
gram. The results of the interaction between water stress (S) levels and (GB) concentrations differed
significantly, as the interaction between water stress level (S4) and (GB4) concentration gave the highest
average proline content, reaching 186.30 micrograms per gram, while the interaction between water
stress level (S1) and (GB1) concentration gave the lowest average proline content at 86.74 micrograms
per gram.
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Jalaly Glycine Betaine KVES LSD 0.05

1.576 0.833 0.800

Table 4. Effect of water stress and glycine betaine (GB) and their interaction on CAT content during
spring season 2022.

Treatment with water stress (4S) exhibited the highest average CAT content, reaching 29.69 units per
milliliter, and differed significantly from the other treatments. Treatment with water stress (S1) recorded
the lowest average CAT content for this trait at 14.46 units per milliliter. There were no significant
differences between the levels of water stress (S2) and (S3). The results also indicated the superiority of
concentration (GB4) for the trait of CAT content, where it gave the highest average of 22.84 units per
milliliter, while the first concentration (GB1) recorded the lowest average CAT content at 17.12 units
per milliliter. There was no significant difference between concentrations (GB2) and (GB3), which
recorded averages of 19.92 and 19.52 units per milliliter, respectively. Furthermore, the results of the
interaction averages showed a significant difference between the study factors, as the interaction between
the level of water stress (S4) and concentration (GB4) yielded the highest average CAT content at 35.13
units per milliliter, while the interaction between the level of water stress (S2) and concentration (GB1)
recorded the lowest average for the trait at 12.74 units per milliliter.

Glavgia o digine CNA) g9 5 Jgaall mil cui :(POD) Peroxidase syl ddlad o
@Y (2 POD anl (g5l Lagiy dalall Ligine 3958 o oI5 (GB) Sl (S) (Al) alga)
il POD ol (gginal davssia ol el Cun clbadl & o (Sy) Sl slgaV] (Gsine Gsi5
s e 8355 19.88 4Ly POD davssie il (S1) AL slea¥) (s5ine hacly 1" e 5255 34.07
Sl slea¥) I Jgemnad) ol (e dais POD sl Lgiag 52uSY) clabime 00585 50L3 () lld
alassil Lol o0l) ) oy bl e Law Do) 2088 W) (il Caeds A Bad) sdall (sS5 Cases Laa
ol (e dial (GBy) 385 (st () dnsdts Joanll il cyyldl . lgie aliilly 3all sl saliadll
1" Je 5255 28.19 (GB3) 585 oo caliay ol g ! "a 5ang 28.42 ly bassia e} aels POD
(GB) _ss I lls (ghans -1 "da 8125 24.81 314 POD Jlaussia 8l (GB)) 35 s con b - Lisina
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daxs ) (POD) ol laosll o3 (pog kel 280 iyl lilll b g o) Jilaog Jagiiig Janis 3
ROS Les I JBY) Ll e

2 amisall POD @ Leglalaig (Glycine Betaine) (aalay Alal) algay) A5 Y

2022
(S) ey Jaw giall (" AlLaile) Glycine Betaine j:S) 3 (S) ¥ cilalasa
GB4 GB3 GB2 GB1
19.88 21.10 20.96 19.87 17.59 S1
24.30 25.92 24.14 24.01 23.11 S2
30.57 31.90 31.76 30.61 28.01 S3
34.07 34.75 35.91 35.11 30.52 S4
28.42 28.19 27.40 24.81 GB b giall
Jaladl) Glycine Betaine Agay LSD 0.05
N.S 1.289 0.994

Table 5. Effect of water stress and glycine betaine (GB) and their interaction on (POD) enzyme content
during spring season 2022.

The results of Table 5 revealed significant differences between the averages of water stress (S) and
concentrations (GB), while no significant differences were recorded for the interaction between them
for the peroxidase (POD) enzyme content in the leaves. The water stress level (4S) outperformed the
other treatments by giving the highest average POD content of 34.07 units per milliliter, while the water
stress level (S1) yielded the lowest average POD content at 19.88 units per milliliter. The results of the
table also indicated the superiority of concentration (GB4) for the trait of POD enzyme content, giving
the highest average of 28.42 units per milliliter, which was not significantly different from concentration
(GB3) at 28.19 units per milliliter. Meanwhile, concentration (GB1) recorded the lowest average for
POD at 24.81 units per milliliter. This is attributed to the role of (GB) in activating and enhancing
defense mechanisms in plants exposed to water stress, including the POD enzyme, which works to
mitigate the effects of reactive oxygen species (ROS).
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