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To investigate the effect of organic fertilizers on the quantitative and qualitative
characteristics of sugar beet under different moisture conditions, a study was
conducted as a split plot experiment based on a randomized complete block
design with three replications in Mahabad city in 2021. Irrigation treatments,
including irrigation after 60 (normal), 90 (mild stress), and 120 (severe stress)
mm evaporation from the class A evaporation pan, and organic fertilizer
treatments (control, vermicompost, manure, and humic acid) were placed in
main plots and sub-plots, respectively. Severe water stress conditions reduced
the content of chlorophyll a (22.82 %) and relative water content (RWC) (24.35
%) and increased the content of proline (47.43%), beta glycine (17.89%),
catalase (21.30 %), malondialdehyde (47.95 %) and water use efficiency (WUE)
(23.83%) compared to normal irrigation conditions. Also, the application of
vermicompost increased the amount of chlorophyll a, RWC, proline, glycine
beta, catalase content, and WUE by 29.11, 20.15, 34.83, 14.98, 13.70, and 21.56
percent, respectively, and decreased the content of malondialdehyde about
18.53% in comparison to control. In this study, the highest stomatal conductivity
(51.01 mol.m?s™"), chlorophyll b content (16.3 mg.g"'FW), carotenoid (4.27
mg.g' FW), roots yield (78.33 tha') and the lowest content of hydrogen
peroxide (0.96 umol.g"'FW) allocated to the vermicompost treatment under
normal irrigation conditions. Root yield showed a positive and significant
correlation with stomatal conductance, chlorophyll b, carotenoid, RWC, and
WUE, but a negative and significant correlation with catalase enzyme activity,
hydrogen peroxide content, malondialdehyde, and sugar content.
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Chlorophyll a Relative  Proline Beta Catalase Malondialdehyde Water use
Treatments (mg g FW) water (mg g glycine (U/mg™! (nmol g! FW1) efficiency
content FW) (mmol g'  protein (Kg/m®)
(%) FW) min)
Irrigation  Irrigation after 60 mm a 2 b b . b b
. 10.12 74.86 0.312 184.00 71.57 21.52 7.39
evaporation (Normal)
Irrigation after 90 mm
evaporation (Mild 8.79° 68.31%° 0.368® 189.17° 79.49° 28.57 7.86°
stress)
Irrigation after 120
mm evaporation 7.81¢ 56.63° 0.460° 216.92° 86.82° 31.84° 9.15
(Severe stress)
Organic Control 7.66° 58.70° 0.310° 184.56° 73.82¢ 31.37° 7.05¢
fertilizers
Vermicompost 9.89° 70.53% 0.418% 212.22° 83.94° 25.55° 8.57%
Manure 9.18 65.24 0.340% 188.56° 77.20% 27.87% 8.04°
Humic acid 8.88* 71.92° 0.461* 201.44% 82.20% 24.45° 8.87°
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. Stomatal Chlorophyll  Carotenoid queroxnde Hydrogen . Sugar
s Organic ) ) dismutase Peroxide  Root yield
Irrigation o conductance b (mg g FW (mg g FW 1 content
fertilizer (mol. ms™) 1) 1) (U/mg (nmol /g (ton ha" ") (%)
i protein) FW °
Irrigation Control 51.012b¢ 1.54def 3.41b<d 734.0¢ 2.84de 61.74 15.72%¢
after 60 mm Vermicompost 54.63% 3.16* 4.27* 935.4%¢ 2.59¢ 78.332 15.71b
evaporation Manure 50.402b¢ 1.90b-¢ 3.78abe 934.5b¢ 0.96f 67.92b¢ 17.862¢
(Normal) Humic acid 53,182 2.26° 4.470 1096.1% 2.70¢% 73.07 13.03¢
Irrigation Control 49.24b¢ 1.61%f 2.91df 972.9bed 4.88° 48.53f% 15.45%¢
after 90 mm Vermicompost 50.702b° 2.13b 3.43bed 915.1¢de 3.810bcd 57.48% 16.59"
evaporation Manure 48.58¢ 1.79%F 3.16%% 784.0% 3.67"¢ 54,524 13.70%
(Mild stress) Humic acid 53.47%® 1.99b<d 3.94% 1001.2% 2.73d 65.92b¢ 16.220«
Irrigation Control 40.52¢ 1.39¢f 2.49¢f 1123.2% 6.46* 42.708 18.24%
after 120 mm  vermicompost 48.82¢ 2.30 3,090 1500.1° 3,180 53.554f 15.26¢de
ev?é’;’r:ion Manure 47.00° 1.32f 2.34% 1135.7b 4.17% 48.59 19.95
Vi .
stress) Humic acid 46.93¢ 1.33¢f 2.168 1372.32 4,320 52.84¢f 15.09¢de
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conductance a b content glycine dismutase peroxide dialdehyde co
| a 0.50%* 1
b 0.46** 0.52%* 1
1 0.41* 0.45%* 0.74%** 1
ontent 0.32%* 0.42%* 0.54%%* 0.69%* 1
-0.28"™ -0.34%* -0.04" -0.18"™ -0.09™ 1
e -0.15™ -0.18™ 0.08™ -0.20™ -0.19™ 0.62%** 1
-0.25™ -0.35%* 0.04™ -0.29™ -0.14™ 0.65%* 0.56** 1
nutase -0.07"™ -0.14" 0.01™ -0.25™ -0.18™ 0.59%** 0.63** 0.66** 1
yxide -0.17™ -0.07"™ -0.30" -0.50** -0.42%* -0.01™ 0.17" 0.27™ 0.25™ 1
X -0.16™ -0.26™ -0.47** 0.68%* -0.56** 0.15™ 0.14™ 0.38%* 0.18™ 0.58%* 1
nt -0.17™ -0.27"™ 0.05™ 0.15" 0.25™ 0.09" 0.03" 0.05™ 0.07™ 0.08™ 0.05™
| 0.40%* 0.19™ 0.63%* 0.72%%* 0.57** -0.21™ 0.26™ 0.35% -0.31ns -0.69%** -0.67** -(
iency 0.25™ -0.26™ 0.14" 0.21™ 0.35% 0.37* 0.36* 0.36* 0.16™ -0.19™ -0.20™ 0
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