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L-1 caused a significant increase in the fresh and dry weights of 

the plant compared to the control treatment and the concentration of 20 g L-1 and an 

increased rate of (40.22, 37.19) % and (28.50, 33.34) %, respectively. The significant 

increase may be attributed to the role of the extract in increasing plant height, stem di-
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ameter, number of branches and leaves, and leaf area (Table 2), which was positively 

reflected in increasing the fresh and dry weights of the plant. These results are con-

sistent with [8,9]. 

   The same table shows that spraying with proline acid had a significant effect on all 

the studied traits except for the total chlorophyll content of the leaves, as the concen-

tration of 100 mg L-1 caused a significant increase in the fresh weight of the plant 

compared to the control treatment, with an increase rate of 16.22%. The concentra-

tion of 200 mg L-1 did not differ significantly from them. Both concentrations of 100 

and 200 mg L-1 caused a significant increase in the dry weight of the plant compared 

to the control treatment, with an increase rate of (22.22, 22.38)%, respectively. As for 

the content of the leaves of carotene pigment, the concentration of 100 mg L-1 signifi-

cantly exceeded the control treatment and the concentration of 200 mg L-1, with an 

increase rate of (13.97, 27.07)%, respectively. The increase may be attributed to the 

role of proline acid in increasing the number of leaves and branches and leaf area 

(Table 2), which was positively reflected in the increase in the fresh and dry weights 

for plants. 

Table (3): The effect of foliar spraying with Roselle extract, proline acid, and their 

interaction on Fresh and dry weights of plants and leaf content of photosynthesis . 
Treatments Fresh weight  

of plant (g) 

Dry weight  

of plant (g) 

Total chlorophyll 

in leaves mg.g-1 

Carotene in 

leaves mg 100 

 g-1 fresh 

Average effect of  

Roselle extract gL-1 

0 139.0 26.54 6.23 0.1209 

10 190.7 35.39 5.05 0.1060 

20 136.0 27.54 5.19 0.1122 

LSD 0.05 18.9 3.18 N.S N.S 

Proline acid effect  

extract mgL-1 

0 144.2 25.96 5.23 0.1001 

100 167.6 31.77 6.07 0.1272 

200 154.8 31.73 5.17 0.1116 

LSD 0.05 18.9 3.18 N.S 0.0150 

The effect of  

the interaction  

between  

Roselle and  

proline 

 

0 0 90.4 18.35 6.27 0.1067 

100 138.6 25.68 6.88 0.1310 

200 190.7 35.59 5.54 0.1250 

10 0 183.8 31.66 4.69 0.0930 

100 233.0 45.70 5.27 0.1257 

200 155.3 28.81 5.21 0.0993 

20 0 158.4 27.87 4.75 0.1007 

100 13104 23.93 6.07 0.1240 

200 118.3 30.81 4.77 0.1110 

LSD 0.05 32.7 5.51 N.S N.S 

 

   The increase in carotene pigment may be due to the role of proline acid in reducing 

the harmful effect of salinity and increased the leaf area and the content of carotene 

pigment in the leaves [11,12]. These results are consistent with [13,14,15]. As for the 

interaction between the two study factors, it showed a significant effect on the fresh 

and dry weights of the plant only, as the plants sprayed with the extract of Roselle at 

a concentration of 10 g L-1 and proline at a concentration of 100 mg L-1 gave the 
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highest values for these two traits, reaching (45.70, 233.0) g, respectively, while the 

plants not sprayed with both compounds gave the lowest values, reaching (18.35, 

90.4) g, respectively.  

   Table (4) indicates that spraying with the extract of Roselle had a significant effect 

on the length and diameter of the pod, but did not significantly affect the weight of 

the pod and the percentage of total dissolved solids in the pods, as the concentration 

of 10 g L-1 caused a significant decrease in the length of the pod compared to the 

comparison treatment, with a decrease rate of 6.86%. The concentration treatment of 

20 g L-1 did not differ significantly from them, while both concentrations of 10 and 

20 g L-1 caused a significant decrease in the diameter of the pod compared to the 

comparison treatment, with a decrease rate of (4.23, 3.38)%, respectively. The de-

crease may be attributed to the role of the extract in increasing the vegetative group 

(Table 3.2) as a result of increasing the elongation and division of cells, increasing 

the efficiency of the photosynthesis process, increasing the manufacture of food ma-

terials and their transfer from their manufacturing sites to their storage sites, and in-

creasing the number of pods. Due to the increased competition between them, this led 

to a decrease in their length and diameter. It appears from the same table that the 

spraying treatments with proline acid had a significant effect on all characteristics. 

Under the study, the concentration of 200 mg L-1 caused a significant increase in the 

pod weight compared to the control treatment and the concentration of 100 mg L-1, 

with an increased rate of (15.72, 6.55)%, respectively. 

 

Table (4):The effect of foliar spraying with Roselle extract, proline acid, and their 

interaction on some components of the okra plant 

Treatments Pod weight 
Pod length 

(cm) 

Pod diameter 

(cm) 

Total dissolved 

solids  

percentage  

of pods 

Average effect of 

Roselle extract 

gL-1 

0 3.57 4.66 1.18 1.95 

10 3.56 4.34 1.14 2.13 

20 3.79 4.58 1.13 2.05 

LSD 0.05 N.S 0.12 0.02 N.S 

Proline acid effect 

extract mgL-1 

0 3.66 4.16 1.21 2.18 

100 3.37 4.82 1.11 1.92 

200 3.90 4.60 1.12 2.03 

LSD 0.05 0.23 012 0.02 0.19 

The effect of 

the interaction 

between 

Roselle and 

proline 

0 

0 3.41 4.10 1.26 2.10 

100 3.35 5.15 1.14 1.76 

200 3.97 4.73 1.15 2.00 

10 

0 5.31 4.16 1.23 2.40 

100 2.99 4.40 1.04 1.90 

200 4.18 4.48 1.15 2.10 

20 

0 4.06 4.22 1.16 2.06 

100 3.79 4.92 1.16 2.10 

200 3.54 4.60 1.06 2.00 
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LSD 0.05 0.41 0.21 0.04 N.S 

 

   While both concentrations caused a significant increase in pod length compared to 

the comparison treatment and an increase rate of (10.57, 15.86) %, respectively, 

while both concentrations caused a significant decrease in pod diameter compared to 

the comparison treatment and a decrease rate of (7.43, 8.26) %, respectively. The 

concentration of 100 mg L-1 caused a significant decrease in the percentage of total 

dissolved solids in pods compared to the comparison treatment and a decrease rate of 

11.92%, and the concentration of 200 mg L-1 did not differ significantly from it. The 

significant increase in pod weight and length may be due to the role of proline in in-

creasing vegetative growth (Table 3.2) and increasing carotene pigment, which was 

positively reflected in pod weight and length. This result is consistent with [14] in 

fava beans. As for the decrease in pod diameter and percentage of total dissolved sol-

ids in pods when spraying with proline, it may be due to its role in increased vegeta-

tive growth and increased number of pods, which caused a decrease due to competi-

tion between them for the nutrients manufactured in the leaves and their transfer to 

the pods. 

   As for the interaction between the two study factors, it showed a significant effect 

on the pod weight, length and diameter, as the plants sprayed with the extract of Ro-

selle at a concentration of 10 g L-1 and not sprayed with proline gave the highest pod 

weight of 5.31 g, while the plants not sprayed with the extract of Roselle and sprayed 

with proline at a concentration of 100 mg L-1 gave the longest pod length of 5.15 cm, 

while the plants not sprayed with both compounds gave the largest pod diameter of 

1.26 cm and the smallest pod length of 4.10 cm, while the plants sprayed with the ex-

tract of Roselle at a concentration of 10 g L-1 and with proline at a concentration of 

100 mg L-1 gave the lowest pod weight and diameter of 2.99 g and 1.04 cm, consecu-

tive. 

   Can conclude from this study that to reduce the environmental stresses that okra 

plants are exposed to during the spring season in Basrah Governorate and to increase 

the growth and yield of plants, they must be sprayed with 10 gL-1 of Roselle extract 

and 100 mgL-1 of proline. 
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