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ABSTRACT

Two field experiments were carried out during the two growing seasons of
2001/2002 and 2002/2003 at Mansoura, Dakahlia Governorate to evaluate the effects
of some organic acids i.e. oxalic, citric and ascorbic acids at two levels (750 and 1500
ppm) on growth, vield and some nutrient contents of wheal. The most imporiant
findings indicated that:

Organic acids at 1500 ppm increased plant height, leaf area, spike length,
number of grains/spike, 1000-grain weight, grain and straw yield. The contents of N,
P, K, Fe, Zn, and Mn except Cu in the leaves and grains were also increased.
Ascrobic acid gave a high values in this respect.

High levels of organic acids (1500 ppm) used increased grains and straw
yields by 22.44 and 43.71% over the recommended doses. Moreover, the
concentrations and uptake of N, P, K, Fe, Zn and Mn in leaves and grains of wheat
were increased by comparison without foliar application.

INTRODUCTION

Wheat is the major cerea! crop in the world. The properiies of its
kernel make it the leading cereal for human food. To meet the demands of
the fast growing population in Egypt, increasing grain yield of wheat has been
and still becoming a national necessity. This goai could be achieved through
growing the cultivars of high yield potentiality and following appropriate
agronomic management,

Organic acids are known as a growth factor influenced many
physiological processes such as the synthesis of enzymes, nucleic acids,
proteins and act as co-enzymes in different plants (Abdel-Halim, 1995 and
Tarraf et al., 1999).

El-Greadly (2002) found that the plants treated with ascorbic acid
alone or in combined with ethrel increased main stem length and the highest
early yield.

Root exudates, particularly low molecular weight organic acids, are
capable of forming complexes with metal iuns (Stevenson and Fitch, 1994;
Robert and Berthelin, 1994) and affect on their fixation, mobility and
availability to the plants. Metal-organic acids interactions in the soil plant
system are found Yo be very important for solubilising the metals from highly
inscluble phase in the soil (Cieslinski et al., 1998) and this has become an
area of sustained research.

Montasser (1990) found that spraying of tomato plants with ascorbic
acid gave the best plant growth. Arisha (2000) found that spraying of potato
plants with ascorbic acid gave sigrificantly increase in total dry weight of piant
and total yield with increasing ascorbic acid.
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The present investigation aimed to evaluate the effects of some
organic acid as foliar application on growth, yield and some nutrient contents
of wheat plants.

MATERIALS AND METHODS

Two field experiments were carried out at the Agric. Exp. Stat. located
in Mansoura, Dakahlia Governorate during the two growing seasons
2001/2002 and 2002/2003. Some chemical and physical characters of the
studied scil are presented in Table 1 and were obtained according to the
standard procedures described in Black (1965) and Jackson (1973).

Table 1: Some chemical, physical and available nutrients of the
experimental soil (average of the two growing seasons).

. i -
Soll physical Solil chemical properties (meq/100 g soil) Aval.lable
properties . Cations Anions nutrients
% Ca  [Mg~ [ Na | K |CO, [HCO JCL [S0,| (PPm)
Sand | 10.72 dfg., 117{13 |28 |58 |18 | ~ | 26 [54]| 37 IN®{170
Sit | 412 | pH [82 P26
SAR | 2.84 K ™ [232.6
Clay | 439 espTg 88 Fe™]2.39
oM | 16 | Soil |sity nznTw g'g;
CaCO;| 2.58 [texture]| clay TMGER
4-1: 5 Extract 2-1: 2.5 suspension
3- Extracted by 1% K:SO, 4- Extracted by 1M sodium by carbonate

5- Extracted by 1M ammonium acetate  6- Using DTPA

Wheat (Trticurn  aestivum, L) varlety Sakha 69 grains was used and
sowing at 14™ November 2001 and 2002 in an experiment plots (3 x 4 m).

The experiments were design in randomized complete blocking
design involved 7 treatments. Each treatment was replicated three times. The
treatments were spraying with organic acids i.e. oxalic, citric and ascorbic
acids each at two levels 750 and 1500 ppm, in addition to the control using
(water). The recommended doses of N, P and K were added. Spraying fill
dripping was tock place using Tween-20 as a wetting agent. Two samples
were taking; the leaves were collected from each plot at booting stage and
grains at harvest (6 months from sowing).

The samples were prepared for the determination of N, P, K, Fe, Zn,
Mn and Cu according to Jackson (1973).

All data were subjected statistical analysis according to Gomez and
Gomez (1984).

RESULTS AND DISCUSSION

1. Growth and yield components:

Data in Table 2 show that there are a high significant differences
effect between the two levels of the organic acids used on plant height {at 70
and 110 days), spike length, 1000 grain weight, grain and straw yieid.
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Table 2: Plant height {cm), leaf area {cm?), spike length (cm), number of grains /spike, 1000-grain weight (g}, grain
yield (ard fed') and straw yield (tfed’) of wheat plants as affected by some organic acids (average of

the two qrowiﬂg seasons).

Characters s 2 Spikes No. of | 1000-grain Grain Straw
Plant height (cm) Leaf area (cm’) length | grain/ | weight yield | yield
Treatments 70 days | 110 days | 70 days | 110 days {cm) spike {9} (ard fed”)| (tfed)
Control 65.03 98.78 27.02 29.03 9.95 715 51.33 18.72 318
E Oxalic acid 65.23 107.33 2724 28.30 9.95 73.0 55.27 20.17 379
(=9
§ Citric acid 65.33 106.78 27.19 28.18 10.55 73.0 58.53 21.60 3.83
™ | Ascorbic acid 65.90 107.40 29.83 30.21 1080 | 76.0 58.33 22.08 3.92
Mean 65.49 107.17 28.09 28.90 10.47 74.0 57.38 21.31 3.65
£ Oxalic acid 68.03 108.15 29.95 29,99 11.20 75.0 57.53 21.59 433
[« %
§ Citric acid 69.53 114.03 2922 29.25 11.35 75.0 5767 22.35 463
¥ " Ascorbic acid 69.80 115.03 30.15 3065 13.80 84.5 50.30 22.92 475
Mean 69.12 112.40 29.94 20.96 12.12 78.17 5817 22.29 457
F-test - L N.S N.S - N.S - - -
LSD (5%) 357 167 - - 1.57 - 2.75 1.34 0.49
LSD (1%) - 2.29 - - 5.16 - 3.77 1,84 0.68
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HMowever, the values between treatments regarding to the leaf area and
number of grains/spike were non significant.

Data also indicate that increasing of the foliar organic acids ieveis
were increased plant height, leaf area, spike iength, number of grains/spike,
1000-grain weight, grain and straw yield. Ascorbic acid treatment at 1500 ppm
was the best treatments in this respect.

The highest vaiues of plant height (69.8 and 115.03 cm), leaf area
(30.15 and 30.65 cm?) at 70 and 110 days, spike length (13.8 cm), number of
gramslsplke (84.5), ‘1000-gra|n weight (69.3 gm), grain and straw yield (22.92
“ard fed and 4.75 tfed) respectively, were achieved at 1500 ppm ascorbic
acid treatment.

The percentage of increasing between the mean of two levels for
organic acids were (5.54 and 4.88 %), (6.6 and 3.67 %) for plant height and
leaf area at 70 and 110 days, but in spike length, number of grains/spike,
1000-grain weight, grain yield and straw yield were (15.76, 5.64, 1.38, 4.6 and
18.7 %), respectively.

These results are in harmony with those reported by Wang et a.
(1995) who found that 1 % ascorbic acid and some organic acids increased
1000-grain yield and grain yield. Tarraf ef al. (1989) mentioned that organic
acid is known as a growth factor that influence many physiological process.
Similar results were obtained by Montasser, 1990 and Arisha, 2000,

2- Macro and micro nutrients concentrations in leaves:
Data in Table 3 illustrate that there are a significant differences
among concentrations of macro and micronutrients for leaves.

Table 3: N, P, K (mgl/g) and Fe, Zn, Mn & Cu (ppm) concentrations in
leaves of wheat as affected by some organic acids spraying
{average of the two growing seasons).

Leaves (mg/g) - Leaves {ppm)
Treatments N P K Fe Zn Mn Cu
Control 224 331 {2100 | 10007 | 449 | 52.40 | 13.12

750 Oxalic acid |20.6] 2.90 { 16.00 [ 108.7 316 § 47.70 | 993
ppm Citricacid 122.9| 3.90 | 19.10 | 123.60 ; 61.80 { 4940 | 11.62
Ascorbic acid | 25.4] 4.10 | 2040 | 113.88 | 491 | 52.50 ; 9.38

Mean 229| 3.63 | 18.67 | 11540 { 47.50 { 49.87 ; 10.31
1500 Olsal.ic acid [22.2] 3.20 | 18.00 | 12200 { 65.10 | 6640 | 997
m Citricacid |28.3] 4.20 | 19.80 | 111.50 | 55.50 | 59.40 [ 12.70
PP Ascorbic acid [29.21 4.40 | 22.10 | 136,60 | 73.60 | 76.80 [ 15.80

Mean 26.6] 3.93 | 19.97 | 123.37 | 64.73 | 67.53 | 12.82
F_test i N - iy *h e L]
LSD (5%) 246] 046 | 126 | 543 | 1426 | 844 | 223
LSD (1 %) 338! 063 | 1.73 | 74.41 | 19.54 | 11.57 | 3.05

Organic acids at the high dese led to anincreasing in N, P and K
concentrations in the leaves. These increase reached to 16.16, 8.26 and 6.96
% as the mean vaiue, respectively. Moreover, it was found that using 1500
ppm ascorbic acid was the best treatment on increasing these elements and
reached to 30.35, 32.93 and 5.24% for N, P and K over the control,
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Table 4: N, P, K (mg/g) and Fe, ‘Zn, Nn & Cu (ppm) concentrations and uptake in grains of wheat as affected by
some organic acids spraying (average of the two growing seasons}.

Grains (mgig) Grains (ppm) Uptake (kg fed™) Uptake {gm fed™}
[Treatments N P K Fe Zn Mn Cu N P K Fe Zn Mn Cu
Control 13,74 | 2.06 6.85 84.43 71.75 | 87.75 8.30 2958 [4.43)1475] 21341813 2218] 210
g Oxalic acid [ 16.37 [ 2.08 6.60 93.16 67.50 | 89.32 9.10 3597 [4.82[1531|2537 (1838|2432 248
a Cilric acid | 15.21 2.84 6.78 1058 | 57.90 | 93.05 10.3 3504 (70811691 ]31.02(1895[27.25] 3.02
§ Ascorbic acid] 18.43 | 3.03 6.37 96.78 8220 | 97.82 8.94 4280 |769)16.17]28.85]24.50] 2916 266
Mean 1667 | 265 6.58 98,62 69.20 93.4 9.45 38.24 [6.53[16.13|28.41 (2061|2691 272
Oxalicacid | 17.30 | 2.20 6.60 9940 | 6590 | 9478 6.79 | 42.95 |5.46)16.39 | 28.97 | 19.21 | 27.63 | 1.98
§ § Citicacid | 1930 | 3.10 6.60 94.00 85.50 | 100.2 7.95 4561 )7.97 1584 |28.36 | 25.80 | 30.23 | 2.40
Ascorbic acidf 21.70 | 3.20 7.04 1153 [ @200 { 107.2 1185 | 47.20 [8.43(18.56 | 35.68 | 28.75 [ 33.17 | 3.67
Mean 1977 | 283 6.61 102.9 81.43 | 10073 | 8.86 4525 [7.20]16.96 131002450 [ 3034 268
Flest s = = > - = = = = n s = =
LSD (5%) 0.37 0.28 017 26.39 19.67 25.11 2.60 631 [036] 027 { 146 | 211 | 215 0.18
LSD (1 %) 0.51 0.38 0.23 3617 2696 | 3441 3.56 10.11 059| 042 | 238 | 313 | 328 | o028
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respectively. Rajpal et al. (2001) reported that increased ascorbic acid caused
an increase in NPK. While in the status of Mn, Zn, Cu and Fe the high levels
gave the same trend which the increases the mean values were 69.06, 36.27,
35.41 and 42.35 % in leaves, respectively. Using ascorbic acid gave the high
values by about 36.50, 63.92, 46.57 and 20.43 % in leaves respectively.
These results are in agreement with those obtained by Ibrahim et al. (1987)
and Awad et al. (1999), they mentioned that foliar application is controlled by
fertilizer solubility, rate of penetration and chemical composition of plant
leaves.

4- Macro and micro nutrients concentrations and uptake in grains:

Data in Table 4 show that using organic acids with high dose caused
an increase between the mean values in N, P and K concentrations and their
contents in the grains, reached to 18.6, 6.97, 0.46, 18.33, 11.64 and 5.15%,
respectively. These results are agreement with Rajpal et al. (2001). In grains
the increases reached to 4.34, 17.67, 7.85, 9.12, 19.31 and 12.75% for Fe, Zn
and Mn, respectively.

On the other hand, data show that Cu concentration and its uptake
decreased with an increase the level of organic acid. The best treatment was
1500 ppm ascorbic acid. It increased over control N, P, K, Fe, Zn, Mn and Cu
concentrations by about 36.56, 55.34, 2.77,65.21, 29.48, 22.17 and 42.77,
respectively. Corresponding to 59.57, 90.29, 25.83, 67.20, 58.58, 49.55 and
74.76% for N, P, K, Fe, Zn, Mn and Cu uptake, respectively. These results
are in agreement with Wang et al. (1995)

It can be concluded that spraying with ascorbic acid by 1500 ppm
increased wheat growth and improved its yield.
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