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Abstract
The field experimental was conducted during the growth winter season of 2016-2017 at Bo-
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Received tanical garden of Department of Biology, College of Education for Pure Science (Ibn Al-
8/May/2017 Haitham), and University of Baghdad. The experimental aimed to study the effect of different
of foliar application (0, 10, 20) mg.L-1 and vitamin C (0, 50, 100, 150) mg.L-1 and interaction

Accepted of them on some physio_logical (_:haracters of pea (P_isum sativum L.). The results shoyved_that
5/Dec /2017 ABA increased the proline and increased the vitamin C content at 10 mg.L-1. The vitamin C

increased absolute growth rate (AGR), biomass duration, proline, vitamin C content compared
with control plants.
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Introduction

The pea plant (Pisum sativum) belong to Faba-
ceae family [1]. Green peas contains protein,
fiber, carbohydrates, fats, vitamins A, B6 and
C, as well as thymine, folic acid, minerals,
phosphorus, zinc and calcium [2].

ABA is a growth regulator that plays a major
role in influencing the plant's physiological
processes, especially after drought or other
stress. It reduces the permeability of the mem-
branes and causes the closure of the pores [3].
Also, reduces vegetative growth of plants,
dormant seeds and buds and inhibits cell divi-
sion and expands [4]. ABA is synthesized in
the chloroplast and increased their concentra-
tion at stress conditions where it converts the
sugars into starch, resulting closure of the pore
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[5]. Vitamin C (ascorbic acid) is a water-
soluble vitamin that stimulates growth by acti-
vating many enzymatic reactions [6].

Vitamin C is a non-enzymatic antioxidant, the
first line of defense, inhibits cell membrane
oxidation, acts on the ROS snipe from cell [7],
and plays an important role in controlling of
oxidation and reduction processes, particularly
stress resistance [8].

The present study aims to know the response of
pea plant to the foliar application of both the
ABA and vitamin C and their intraction in
some parameters or physiological characteris-
tics of the plant.

Materials and methods
A field experiment was carried out for the agri-
cultural season 2016-2017 in the Botanical
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Garden of the Department of Biology at Col-
lege of Education for Pure Sciences (lbn Al-
Haytham) / University of Baghdad. The exper-
iment was designed according to RBCD. The
experiment consisted of 12 experimental units,
1 m x1 m, at three replicates, seed planted in
lines, 4 holes, and fertilized by urea (46% N) at
average 60 kg. Ha-1 and super-triphosphate
(46% P205) [9]. The treatments were as fol-
lows:

1. ABA 0, 10 and 20 mg.L™.

2. Vitamin C 0, 50, 100 and 150 mg.L™.

Seeds were planted on 15/10/2016 and took the
first harvested on 8/1/2017 and the second har-
vested on 20/2/2017. The physiological charac-
teristics of three replicates were studied to cal-
culate the mean:

1. Crop growth rate (gm.day™) of the according
to the following equation [10]:

CGR = (W2-W1)/(T2-T1)

where:

W1 = dry weight of the vegetative group at the
first period or harvesting of measurement.

W2 = dry weight of the vegetative group at the
second period or harvesting of measurement.
T1 = the age of the plant when taking the first
period or harvesting of the plant

T2 = the age of the plant when taking the sec-
ond period or harvesting of the plant

2. Biomass Duration (gm. Day-1)

Calculated according to the following formula
[11]:

Biomass Duration= (W2-W1) (T2-T1) /2

W1 = dry weight of the vegetative group dur-
ing the first period or harvesting.

W2 = dry weight of the vegetative group dur-
ing the second period or harvesting

T1 = the age of the plant when taking the first
period or harvesting

T2 = the age of the plant when taking the sec-
ond period or harvesting.

3. Estimate the concentration of vitamin C
(ascorbic acid) mg.100gm -1 wet weight: 1 g of
wet leaves were taken and added them 10 ml of
oxalic acid 10.05 M. The samples were placed
in shade for a day and then filtered and then
taken the suspension at volume 2.5 ml and
added 2.5 ml of oxalic acid and 0.5 ml of solu-
tion Ammonium molybdate (5%) and comple-
ments the volume to 25 ml with distilled water.
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The samples are read along a 760 nm wave-
length in Spectrum lab 22 and the correlation
between vitamin C concentration and absorp-
tion values for each concentration was deter-
mined by using the standard curve to calculate
vitamin C concentrations for all treatments

[12].

4. Determination of the concentration of amino
acid proline (ug. gm -1): 0.5 g of wet leaves
was taken and 10 mL of sulfosalicyclic acid
3% was added and then transferred to the cen-
trifuge. 2 mL of suspension was added to 2 ml
of acetic acid and 2 ml of ninhydrin solution
and then placed in a water bath until the ap-
pearance of red color. After that separated by
the mixture device and then calculated the
wavelength at 520 nm by compared with the
standard curve of pure proline to determine the
concentration of proline in the various treat-
ments [13].

Statistical analysis:

The results were statistically analyzed accord-
ing to the SAS program [14] to compare the
calculation averages by using the least signifi-
cant difference (L.S.D.) at the probability level
of 0.05.

Results and discussion

The results of Table 1, indicate a decrease in
crop growth rate (gm.Day™) of pea plant when
treated with ABA, but not significant. For vit-
amin C, this was significantly increased (68.96,
65.51 and 82.75%) for concentrations 100 and
150 mg. L™ compared with the control plants
either interaction was not significant.

The results of Table 2, show no significant dif-
ferences between the treatments when applica-
tion of the plant with ABA at concentrations 10
and 20 mg. L. While vitamin C has a signifi-
cant effect and increased biomass duration with
rate 32.98% for 50 mg.L™ concentration and
with an increase rate of 48.07% for 100 mg.L™
concentration. Also, concentration 150 mg. L™
increased with rate 52.28% compared to con-
trol plants. As for the interaction, it was not

significant between the different treatments.
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Table 1: Effect of foliar application with ABA and vitamin C on the crop growth rate (gm. Day ™) for pea plant.

Concentration of ABA (mg. L™)

Concentration of Vitamin C (mg. L™)

0

50

100

Mean of
concentration of
ABA

0

0.032

0.051

0.061

0.057

10

0.027

0.057

0.050

0.045

20

0.028

0.040

0.048

0.043

Mean of concentration of
Vitamin C

0.029

0.049

0.053

L.S.D.
(0.05)

For ABA

For vitamin C

For interaction

N.S

0.016

N.S

Table 2: Effect of foliar application with ABA and vitamin C on Biomass Duration (gm. Day™) for pea plant.

Concentration of Vitamin C (mg. L)

Mean of

Concentration of ABA (mg. L™) 50

concentration of
100 ABA

0 38.00

43.70 39.80

10 37.80

39.20 36.60

20 38.00

43.80 37.60

Mean of concentration of
Vitamin C 37.90

42.20

L.S.D. For vitamin C

(0.05)

For interaction

5.98

N.S

Table 3: Effect of foliar application with ABA and vitamin C on content of proline acid (mg. gm™ wet weight) for pea

Concentration of Vitamin C (mg. L™

Mean of

Concentration of ABA
(mg. L") 50

concentration of

100 ABA

0 11.72

12.25 10.66

10 13.9

8.33 10.77

20 10.12

12.19 11.81

Mean of concentration of
Vitamin C

11.68

10.92

L.S.D. For vitamin C

For interaction

(0.05) 0.735

The results of Table 3 show the amount of pro-
line increase when sprayed with ABA signifi-
cantly at rate 10.78% for 20 mg. L™ concentra-
tions. While there is no significant increase of
10 mg. L™ concentrations was observed com-
pared to control plants? When treated with vit-
amin C, proline significantly increased in con-
centrations 50 and 150 mg. L* (11.87 and
8.14)% respectively compared to control
plants, while there was no significant increase
in the concentration of 100 mg. L™ of vitamin
C compared to the control plants. For the inter-
action was the highest value and amounted to
13.24 pg.gm-1 wet weight in the concentration
of 20 mg. L-1 for ABA and zero concentration

1.273

of vitamin C, and the lowest rate was 9.20
ug.gm-1 wet weight of zero concentration for
both ABA and vitamin C.The results of Table 4
indicates a significant increase in vitamin C
content in leaves by rete 11.38% for the con-
centration mg. L™. While no change in concen-
tration 20 mg. L™ of ABA compared to control
plants. Vitamin C was significantly increased
when spraying pea plants at rate (40.62, 9.78
and 59.72)% for concentrations 50, 100 and
150 mg.L™ respectively compared to the con-
trol plants. As for the interaction, the highest
value was at concentration 50 mg. L™ for vita-
min C and a concentration 10 mg. L™ in ABA,
while the lowest value was for control plants.
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Table 4: Effect of foliar application with ABA and vitamin C on content of vitamin C (mg. gm™ wet weight) for pea

plant.

Concentration of ABA

Concentration of Vitamin C (mg. L™)

Mean of concen-

(mg. LY 0 50

100 tration of ABA

0 76.00 116.00

105.70 106.30

10 97.30 150.00

85.80 118.40

20 87.30 100.70

94.70 107.80

Mean of concentration

of Vitamin C 86.90

122.20

95.40

L.S.D. For ABA

(0.05)

For vitamin
Cc

For interaction

8.20

7.11

The ABA effects on the metabolic activity and
transfers in different parts of the plant and may
responsible for the state of stunted growth and
acts contrary to proline, oxycin and cytokine
[15]. ABA acts on a slow transformation of
starches into sugars, accelerates the aging of
leaves and their fall and increases the formation
of ethylene due to the environmental stresses
on the plant [16]. It was found that the treat-
ment of wheat plant with ABA at in the elonga-
tion stage results a decrease in dry weight for
vegetative group of the plant [17]. Proline is an
important amino acid that has a role in protect-
ing the plant from free radicals (ROS) and thus
improves the plant's susceptibility to stress
[18]. It was found that the treatment of leaves
of plant wheat with ABA resulted in increased
leaf content of proline [19].Ascorbic acid (vit-
amin C) is catalyst and has a role in oxidation
and reduction reactions and it is a non-
enzymatic antioxidant [8]. It is a defense sys-
tem that protects metabolic processes and acts
as an adjunct to many plant hormones such as
gibberellin, ethylene and salicylic acid and in-
duces to formation of these hormones under
stress conditions [20]. The crop growth rate
and mass duration were significantly increased
because of increase of the dry weight of the
vegetative group. This finding is consistent
with the researchers when application of the
ascorbic acid with different concentrations on
wheat plants [21, 28].The treatment of plants
with ABA puts the plant in a state of chemical
stress. This stress promotes the accumulation
of proline because it is a non-enzymatic antiox-
idant antagonistic to free radicals [23]. Proline
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14.23

works to prepare the plant to tolerance different
stresses and induce the responsible genes to
endurance and the stability of cellular mem-
branes. Vitamin C increases when treated with
various concentrations of this vitamin because
of this vitamin has the ability to snip free radi-
cals directly and indirectly, which is conceder
as the first line of defense of non-enzymatic
antioxidants in plant cells. Also, inhibits oxida-
tion of cellular membranes and maintain the
metabolic processes in the plant and these re-
sults are consistent with Researchers on barley
[25] and on wheat [26].

We conclude from this study that ABA has
been shown to increase the proline content of
plant from vitamin C and has not significantly
affected on the crop growth rate and the dura-
tion of biomass. Vitamin C has increased the
crop growth rate and the duration of biomass
and proline and vitamin C content in treated
plants compared to control plants.

Conclusions

The foregoing concluded that the ABA had no
significant effect in the absolute growth rate
and biomass duration of the pea plant. While
the addition of an increased concentration of
this acid had a positive effect on the leaves
content of proline and vitamin C as well as that
vitamin C had a significant effect on the abso-
lute growth rate and the biomass duration and
leaf content of proline acid and vitamin C.
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