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Abstract

Introduction

Soil salinity and alkalinity seriously affect about 932 million hectares of land globally, reducing
productivity in about 100 million hectares in Asia. Plants in alkaline soil must cope with
physiological drought and ion toxicity, and also maintain intracellular ion balance and regulate
pH outside the roots. Alkaline stress result into decrease in chlorophyll concentration, stomatal
conductance and transpiration rate and inhibite the growth of plant. Nitrogen sources affect the
pH of nutrition solution, which can affect plant growth, so nitrate increases the pH of nutrient
solution while ammonium decreases pH of nutrition solution.

Materials and Methods

In order to evaluate the effect of nitrogen sources on vegetative growth, physiological and
chlorophyll fluorescence of white and purple garlic genotypes under sodium bicarbonate stress,
an experiment was carried out as factorial base on completely randomize desigen with three
factors; sodium bicarbonate at three levels (0, 10 and 20 mM), nitrogen sources (5 mM
ammonium sulfate, ammonium nitrate and calcium nitrate in nutrient soulotion) and genotypes
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(white and purple) with three replications in 2017 in Greenhouse of Faculty of a Agriculture,
University of Vali-e-asr Rafsanjan.

Results and Discussion

The results showed that shoot and root fresh and dry weight decreased by increasing sodium
bicarbonate from 10 mM to 20 mM in nutrient solution and application of ammonium nitrate
and ammonium sulfate sources decreased the negative effect of sodium bicarbonate on shoot and
root fresh and dry weights. Among nitrogen sources, ammonium sulfate produced the highest
soluble sugar content in both garlic genotypes. Proline content was enhanced by increasing
sodium bicarbonate concentration in nutrient solution. The highest photosynthetic pigments
were absorbed in plant that nourished by ammonium nitrate and ammonium sulfate,
respectively. The sources of nitrogen, sodium bicarbonate and their interaction had no significant
effect on chlorophyll fluorescence parameters, but genotype had significant effect on these traits.

Conclusion

According to the results of this experiment, the use of ammonium sulfate and ammonium nitrate
sources has a better performance on growth and yield of garlic under bicarbonate stress
conditions.

Keywords: Alkalinity, Allium sativum, Ammonium, Nitrate, Soilless culture
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Table 1. Interactive effects of nitrogen sources and bicarbonate levels (Alkalinity stress) on morpho-physiological in two genotypes of garlic in hydroponic culture
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. . £ 3 2 s g o zS zS 3 °s g
Garlic Nitrogen sources g % § = >3 é = -5 (_ED o g-uc-n gL; S L; ;g L; > E
- ~ S = o S S s 3 S =
genotype (5 mM) £~ i % LE g x % é Ex § Ex g % Ex a
E 58 z% 08: e = @ O © E S
N [%2]
0 3.70f 1.63* 4.79° 0.50° 1.18*¢ 913.8>¢ 271.9>¢ 370e 1185.7% 1.88°¢
Calcium nitrate 10 3.63f 1.5%¢ 4.34° 0.49° 1.19*¢ 607.1¢" 180.71%" 27.46%¢ 787.8fn 1.84f
20 3.90f 1.582 3.46° 0.55%  1.35° 469.19" 13.469" 17.989" 48259 0.68
0 10.26*  1.22%¢ 3.79¢ 0.39  0.79"¢ 736%f 218.879%f 30.03¢¢ 954.8% 1.79¢
White  Ammonium nitrate 10 8.28  1.39% 2.78f 0.26%  1.16%¢ 680.3%9 199.984¢ 32.51°f 880.21 0.46
20 5.85%  (.820%f 2.159 0.47° 1.20%¢ 494.7" 146.49™ 22.53f 641.19" 0.94"
0 1.56%  0.043 3.26° 0.07¢ 0.83*¢ 692.1%9 205.8%9 22.38°" 897.9° 0.841
Ammonium sulfate 10 9.40%  1.48° 5.912 0.67% 1.29% 629.4°h 187¢h 29.5%¢ 816.41 0.66
20 4.25f 0.70f 3.97¢ 0.11%  1.24%c 3334 99.47! 14.66 " 432.8' 1.67°¢
0 6.07¢ 0.920f 2.02¢ 0.16%  0.47° 1036.280c 308.083¢ 43.12° 1342.2" 1.22°9
Calcium nitrate 10 6.63¢ 0.63f 2.07¢ 0.15%  1.13%¢ 615.7¢" 182.08°" 39.060¢ 797.7% 2622
20 4.40f 0.74f 0.80! 0.11%  0.7% 685.2¢¢ 200.83%9 65.01° 886" 0.687
0 4.11f 0.78° 1.42" 0.15%  1.12%¢ 1259.2* 370.6° 40.51% 1629.8? 0.26'
Purpule  Ammonium nitrate 10 7.96° 1.652 2.06¢ 0.22%  0.79%¢ 649N 192.75" 30.76° 841.7 0.90 M
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Ammonium sulfate 10 5.92%  (.83%f 1.340 0.19%  1.29%® 839.1°% 245.45¢ 32.37"f 1005.9% 2.43"
20 4.73%  0.70 1.98¢ 0.05¢ 1.30%® 562.4f 166.82" 25.83%" 729.29" 1.60°

Means with different letters show significant differences at P<0.05 (Duncan).
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Figure 1. Interaction of sodium bicarbonate
levels and garlic genotypes on relative water

content in hydroponic culture
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Figure 3. Effect of garlic genotypes on the quantum efficiency of photosystem I1
in hydroponic culture
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