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ABSTRACT

Nitrate uptake in plants is very important due to environmental concerns and the quality of agricultural products. On
the other hand, photosynthetic efficiency is considered as the principal indicator of plant growth and yield, therefore
the ability to sustain crop stability in different environmental conditions is crucial. In this study, some physiological
characteristics and nitrate accumulation were investigated using y-aminobutyric acid (GABA) and calcium lactate in
lettuce of Dimayo cultivar. For this purpose, GABA solutions with three concentrations (0, 0.5 and 1.5 mg/l) and
calcium lactate with three concentrations (0, 1 and 2 %) and their interaction were used, as foliar spraying during two
times including after seedling transplant and two weeks later. This factorial experiment was performed in a
completely randomized design in the greenhouse. GABA treatment of 1.5 mg/l + calcium lactate 2% showed the
highest yield, total chlorophyll and relative water content. However, the highest ion leakage and nitrate accumulation
were obtained in the leaves of control plants. Also, the lowest amount of nitrate accumulation was measured in
GABA treatment with a concentration of 1.5 mg/l, which reduced the amount of nitrate accumulation compared to
control plants by four times.

Keywords: Chlorophyll, iceberg, ion leakage, relative water content.
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Table 1. Results of analysis of variance of the effect of organic treatments on some physiological characteristics and
yield of lettuce ‘Dimayo’.

Mean of squares

Source of variation df Total chlorophyll Head yield Ion leakage Relative water content
GABA 2 98.76** 24.741%* 0.075%* 314.77%*
Calcium Lactate 2 83.18%* 13.211%* 0.123%* 531.44%*
GABAX Calcium Lactate 4 5.82% 3.2508* 0.0045* 41.555%

Error 18 1.434 0.814 0.0011 14.22
C.V. (%) 7.565 4.831 6.4606 4.861

oy ) g 0 Jlis o ;o o g Solad gl pre Dglas 99 o i Ay e

s

ns, *, **: Non-significantly difference and significantly difference at 5 and 1 % probability level, respectively.
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Table 2. Results of analysis of variance of the effect of organic treatments on nitrate accumulation and photosynthesis
of lettuce ‘Dimayo’.

Mean of squares

Source of variation df Net photosynthesis rate  Stomatal conductance  Nitrate accumulation  Nitrate reductase activity
GABA 2 1643.81%* 176.56** 562.64%* 0.0028**
Calcium Lactate 2 141.26%* 133.340%* 2240.39* 0.000022*
GABAX Calcium Lactate 4 0.063* 0.2349* 30219.83** 0.00028**

Error 18 423.01 111.08 451.25 0.000004
C.V. (%) - 18.58 13.69 3.0225 5.2186
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ns, * , **: Non-significantly difference and significantly difference at 5 and 1 % probability level, respectively.
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Table 3. Mean comparison the effect of y-aminobutyric acid and calcium lactate on some charachteristics of lettuce

‘Dimayo’.
Treatments GABA Total chlorophyll Head yield Ion leakage Relative water
Calcium lactate (mg/g FW) (ton/ha) (%) content (%)

0 10.34° 16.11°¢ 49.67° 66.89 ©

0 0.5 12.64 ¢ 17.16 % 38.92° 67.31 %
1.5 15.36 ¢ 26.24° 35.64° 84 °
0 12.249 17.13¢ 31.33 69.89 9

1 0.5 14.55°¢ 17.65¢ 36.60° 71¢
1.5 20.2° 27.63 % 30.62¢ 87.71°
0 15.06° 17.709 31.08 85.67°

2 0.5 13.31¢ 24.45°¢ 26.67° 86.01°
1.5 25.01° 28.11° 23.50" 90.01°
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Means in each column followed by similar letter(s) are not significantly difference at 5% probability level using Duncan test.
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Table 4. Mean comparison the effect of y-aminobutyric acid and calcium lactate on some charachteristics of lettuce

‘Dimayo’.

Treatments Net photosynthesis rate ~ Stomatal conductance  Nitrate accumulation Nitrate tye(.ituctase
Calcium lactate GABA  (umol CO, m>.s™) (mol CO, m?.s™) (mg/kg FW) (M ‘;%:‘gﬁ FW)

0 10.03 ¢ 0.147 1348° 0.02¢

0 0.5 11.47 0.17°¢ 645.90¢ 0.06°

1.5 15.45° 0.28° 3394F 0.09*°

0 10.96 9 0.17% 1246° 0.03°

1 0.5 1131°¢ 0.18¢ 512.09¢ 0.04°

1.5 16.04° 0.27 389.52 1 0.08°

0 11.01° 0.15¢ 1125°¢ 0.03°

2 0.5 11.98 ¢ 0.21°¢ 528.25°¢ 0.05¢

1.5 15.25° 0.25° 376.4° 0.09°

5185 (gl e Dgles wuo 0 B Jlais s 50 5SSl (yge3] el it S i By, slls a5 Sla Sl gt 2 50
Means in each column followed by similar letter(s) are not significantly difference at 5% probability level using Duncan test.
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