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Abstract

The objective of this research was to study the effects of pre-harvest spraying of calcium on the
growth, yield, and postharvest quality of sunflower microgreens. The experiment was designed using a Factorial
in Completely Randomized Design with two factors: 1) Two types of calcium (calcium lactate and calcium
chloride, CaCl,) and 2) Five levels of calcium concentration (0, 0.04, 0.4, 0.8, and 1.6%). Calcium solutions
were daily sprayed to sunflower microgreens during 4-6 days after seed sowing and microgreens were
harvested at 7" days, packed in plastic tray and stored at low temperature (10+2°C 80+2%RH) for 24 days.
Results indicated that type of calcium had no significant effect on plant height, shoot weight, root length, or leaf
length. However, it significantly affected on yield that spraying with calcium lactate solution causes sunflower
microgreens to have higher yield than CaCl, spraying. Regarding calcium concentration, the 0.04 and 0.4%
resulted in higher yield than the other levels. As for the postharvest quality during 24 days at low temperature
storage, calcium spraying has been shown to slow down weight loss and maintain quality. Sunflower
microgreens sprayed with calcium lactate solution have a lower weight loss than CaCl, solution, and in addition,
calcium solution at 0.40 and 0.04% reduce weight loss, slow down leaf color change, and reduces bruising and
decay of leaves and has better overall quality than other treatments, When considering interaction between
calcium type and concentration levels, it was found that calcium lactate at 0.04 and 0.4% had higher yield and
lower weight loss than the other treatments, as well as the lower production costs and higher profit than the

other treatments.
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Table 1 Effect of preharvest sprayed with calcium lactate and calcium chloride on growth and yield of sunflower

micro greens.

Stem Root Leaf Yield
Treatment Height Weight Length Length Width )
(gltray) (g/m’)
(cm) (9) (mm) (mm) (mm)

Calcium Type (A)
Calcium lactate 11.91 0.85 6.92 16.52 10.59° 105.46° 1,7012
CaCl, 11.60 0.80 6.80 17.50 11.822 94.40° 1,523°
F-test ns ns ns ns * * *
Concentration (B)
0% 10.99° 0.84° 6.53° 16.86% 10.89° 104.06%° 1,678°
0.04% 11.47° 0.86° 8.06° 16.88% 11.16% 112.78° 1,819°
0.4% 12.44° 0.89° 7.56%° 17.69° 11.762 107.41° 1,732°
0.8% 12.942 0.85° 5.92° 16.86° 10.96% 92.32 1,489°
1.6% 10.97° 0.70° 6.21° 17.08% 11.25% 83.10° 1,340¢
F-test « « . . « . «
AxB
Calcium lactate 0% 10.99% 0.84° 6.53° 16.86% 10.89¢ 104.06%° 1,678.39%°
Calcium lactate 0.04% 11.35¢ 0.84° 8.06° 16.47%° 10.68% 116.04° 1,871.612
Calcium lactate 0.4% 12.30%° 0.91° 7.38% 17.62° 11.09° 113.20° 1,825.81°
Calcium lactate 0.8% 13.37° 0.89° 6.04° 15.28° 9.98° 107.91° 1,740.48°
Calcium lactate 1.6% 11.55% 0.80° 6.57° 16.38% 10.30° 86.11%° 1,388.87™
CaCl, 0% 10.99% 0.84° 6.53° 16.86% 10.89¢ 104.06%° 1,678.39%°
CaCl, 0.04% 11.59% 0.87° 8.07° 17.29° 11.63° 109.52° 1,766.45°
CaCl, 0.4% 12.55% 0.82° 7.73%® 17.77° 12.42° 101.62° 1,639.19°
CaCl, 0.8% 12.50° 0.82° 5.80° 17.83° 11.94° 76.74° 1,237.90°
CaCl, 1.6% 10.39° 0.60° 5.85° 17.78° 12.20% 80.08° 1,291.61°
F-test « « * * « * «
CV (%) 10.59 22.40 30.70 10.94 13.06 16.56 16.56

Remarks: Mean in the same column followed by different letters were different significantly by DMRT and

* = significant different at probability level 0.05, ns = none significant different.
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Table 2 Effect of preharvest sprayed with calcium lactate and calcium chloride on weight loss of sunflower

microgreens during storage at low temperature (10+2°C, 80+2%RH) for 24 days.

Day of storage

Treatment

7 14 21 24
Calcium Type (A)
Calcium lactate 2.57 5.14 8.42° 9.97°
CaCl, 2.43 5.53 9.14° 11.95%
F-test ns ns * *
Concentration (B)
0% 2.49% 6.39° 9.89° 11.772
0.04% 2.73° 5.04%° 8.42°% 10.13°
0.4% 2.812 5.41% 8.37° 9.98°
0.8% 2.19° 4.77° 8.38° 11.60°
1.6% 2.26° 5.07% 8.83% 11.33%
F-test * * * *
AxB
Calcium lactate 0% 2.49a 6.39° 9.89° 11.77°%°
Calcium lactate 0.04% 2.86% 4.93% 7.82% 9.18°
Calcium lactate 0.4% 3.20° 5.79%° 8.46% 9.12°
Calcium lactate 0.8% 1.77° 4.04° 7.36° 9.59%°
Calcium lactate 1.6% 2.52° 4.58% 8.55% 10.20%°
CaCl, 0% 2.49° 6.39° 9.89° 11.77%°
CaCl, 0.04% 2.612 5.16%° 9.01%° 11.08%°
CaCl, 0.4% 2.43° 5.03% 8.23% 10.843>°
CaCl, 0.8% 2.612 5.50% 9.40% 13.62°
CaCl, 1.6% 2.01° 5.56%° 9.112 12.45%
F-test * * * *
CV (%) 27.09 28.98 18.10 18.87

Remarks: Mean in the same column followed by different letters were different significantly by DMRT and

* = significant different at probability level 0.05, ns = none significant different.
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Calcium lactate Caleium chloride

Figure 1 Sunflower microgreens that were preharvest sprayed with calcium lactate and calcium chloride then

packed in plastic trays and stored at low temperature (10£2°C, 80+2%RH) for 24 days.
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Figure 2 Quality as color change (A) appearance (B) and overall quality (C) of sunflower microgreens
after preharvest sprayed with calcium lactate and calcium chloride then packed in plastic trays and

stored at low temperature (10+2°C, 80+2%RH) for 24 days.

Table 3 Greenness value (SPAD unit) of sunflower microgreens after preharvest sprayed with calcium lactate

and calcium chloride then packed in plastic trays and stored at low temperature (10£2°C, 80+2%RH) for 24 days.

Day of storage

Treatment

0 7 14 21 24
Calcium Type (A)
Calcium lactate 46.56° 52.17° 52.95° 50.01° 49.23
CaCl, 50.00° 53.34° 52.05° 48.49° 49.96
F-test * * ns * ns
Concentration (B)
0% 43.67° 46.44° 55.932 52.30° 48.30°
0.04% 47.27° 55.66° 49.41° 47.96™ 49.40%
0.4% 49.56° 52.68° 49.81° 50.88° 50.50?
0.8% 49.99° 55.92° 53.18° 46.88° 49.80%
1.6% 50.89° 53.11° 54.18° 49.24° 49.94°
F_test * * * * *
AxB
Calcium lactate 0% 43.68¢ 46.44° 55.932 52.30° 48.30°
Calcium lactate 0.04% 43.10¢ 55.20°° 49.09° 48.58% 50.132°
Calcium lactate 0.4% 47.65° 53.04c¢¢ 50.21°° 51.78% 50.782
Calcium lactate 0.8% 46.70° 51.00¢ 57.382 48.88% 48.59
Calcium lactate 1.6% 51.68%° 55.20°° 52.13° 48.54% 48.34°
CaCl, 0% 43.68¢ 46.44° 55.932 52.30° 48.30°
CaCl, 0.04% 51.45% 56.12° 49,73 47.34¢ 48.68™
CaCl, 0.4% 51.47%° 52.32¢ 49.41° 49.98" 50.22%
CaCl, 0.8% 53.28° 60.83° 48.98° 44.89° 51.02°
CaCl, 1.6% 50.09° 51.02¢ 56.232 49.93% 51.55°
F_test * * * * *
CV (%) 26.83 32.41 24.02 19.72 7.40

Remarks: Mean in the same column followed by different letters were different significantly by DMRT and

= significant different at probability level 0.05, ns = none significant different.
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Table 4 Total chlorophyll content (mg./g fw.) of sunflower microgreens after preharvest sprayed with calcium
lactate and calcium chloride then packed in plastic trays and stored low temperature (10+2°C, 80+2%RH) for

24 days.

Day of storage

Treatment

0 7 14 21 24
Calcium Type (A)
Calcium lactate 0.028 0.028° 0.040° 0.0372 0.030
CaCl, 0.031 0.0322 0.040° 0.035° 0.030
f-test ns * ns * ns
Concentration (B)
0% 0.025 0.025° 0.0.36° 0.041% 0.029°
0.04% 0.029 0.0.322 0.042° 0.037° 0.033?
0.4% 0.032 0.036° 0.0.542 0.043° 0.033?
0.8% 0.030 0.037° 0.037° 0.0.28° 0.028°
1.6% 0.031 0.020° 0.030¢ 0.0.31° 0.026°
F-test ns * * * *
AxB
Calcium lactate 0% 0.025° 0.025% 0.036¢ 0.04130° 0.029%°
Calcium lactate 0.04% 0.030% 0.026% 0.037¢ 0.037°¢ 0.033?
Calcium lactate 0.4% 0.0272° 0.035"° 0.050° 0.043% 0.0332
Calcium lactate 0.8% 0.028% 0.031% 0.043° 0.031¢% 0.028%
Calcium lactate 1.6% 0.029%° 0.024° 0.032% 0.036% 0.026°
CaCl, 0% 0.025° 0.025% 0.036¢ 0.041%¢ 0.029%
CaCl, 0.04% 0.028% 0.039% 0.047" 0.037°% 0.033?
CaCl, 0.4% 0.038° 0.036°%° 0.0582 0.044° 0.033?
CaCl, 0.8% 0.031% 0.043° 0.031% 0.026° 0.028%
CaCl, 1.6% 0.033% 0.016 0.028° 0.026° 0.026°
F_test * * * * *
CV (%) 22.24 58.77 55.04 41.68 23.15

Remarks: Mean in the same column followed by different letters were different significantly by DMRT and

* = significant different at probability level 0.05, ns = none significant different.
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Table 5 Analysis of unit production costs of sunflower microgreens that were preharvest sprayed with calcium

lactate and calcium chloride.

Cost (Bahtlmz) Yield Income Profit

Treatment , N ,

Media Seed Calcium Total (g/m°) (Baht/m") (Baht/m”)
Calcium lactate
0% 2.00 104.84 0.00 106.84 1,678 335.68 228.84
0.04% 2:00 104.84 0.58 107.42 1,872 374.32 266.90

2.00

0.40% 104.84 5.81 112.65 1,826 365.16 252.51
0.80% 2:00 104.84 11.61 118.45 1,740 348.10 229.64
1.60% 2.00 104.84 23.23 130.07 1,389 277.77 147.71
CacCl,
0% 2.00 104.84 0.00 106.84 1,678 335.68 228.84
0.04% 2.00 104.84 0.06 106.90 1,766 353.29 246.39
0.40% 2.00 104.84 0.65 107.49 1,639 327.81 220.32
0.80% 2.00 104.84 1.29 108.13 1,238 247.55 139.42
1.60% 2.00 104.84 2.58 109.42 1,292 258.32 148.90
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