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Table 1. Anova of measured traits of radish cv. Vikima under humic acid and MS fertilizer based on mean square.

Total Tuber
Leaf Tuber Tuber Tuber Tuber . Total Leaf Fresh Leaf Degree of Source of
Leaf Sulphur Fructose Sflj_iire?f Sucrose Sulphur Diameter Anthocyanin Carotenoids chlorophyl| Leaf areq) v';;'e;:t weight numbers freedom variation
0.0015 8.26 051 * 0.0017 ™ 0.0013* 0.61™ 3.12™ 1054.05™ 6809.51 ™ 155™ 249" 125" 277" 2 Block
0.000077 ™ 212™  00050™  00013"  000042" 18.95* 7.40" 384.89"™ 51197.45° 387.10* 9.33° 222° 133" 1 H”m(iac) aid
ns ns ns ns ns ns ns = w5 wE ns MS fertilizer
0.00065 347 0.15 0.0012 0.00056 15.17 3.055 2457.74 22842.07 935.34 14.62 148 0.79 7 ®)
0.00049"™ 4477 016™  000065™ 000083 18.99 8.60 2628.07 2063017 * 840.36* 3058 ** 081* 023" 7 axb
0.00040 3.22 0.023 0.00070 0.00030 3.10 347 1101.46 9726.79 12.84 2.33 0.28 0.79 30 Error
11.28 0.49 4.59 14.42 11.14 6.17 8297 8.43 10.06 9.46 10.64 20.52 13.27 CcvVv
ns; Non-significant; * Significant at P<0.05, ** Significant at P<0.01
=Y Jouz aols!
Continued Table 1.
Tub Leaf Total Lesf leaf Chlorophyl Led Tuber D
Tuber Skin Tuber uer Tuber ot b Chlorophyll ~ Anthocy | eqf dry Skin Tuber Root egree .
Glucose Anthocyanin Skin Dry weight sugar Sucrose Glucose a anin weight Sulphur Fructose length of Source of variation
4 thickness yweg g freedom
0.0075 " 458™ 0.0023 ™ 0.014* 0.0051 " 0.0018 ™ 0.0018 ™ 24.54 ™ 3892.57 ™ 465™ 0.00051 ™ 0.000077 ™ 0.00010 ** 0.07™ 2 Block
0.0021 ™ 1.66"™ 0.081 ** 0.18 ** 0.15 ** 0.0006 ™ 0.0049 0.44" 269.59 ™ 250™ 0.071* 0.0019 * 0.000043 * 1.47™ 1 Humic acid (a)
ns
0.0053 " 3.76™ 0.023" 0.021 ** 0.013 = 0.0050 ™ 0.0010 ™ 5435.31™ 42739.22™ 357™ 0.011* 0.00043 ™ 00 29 0.71"™ 7 MSfertilizer (b)
ns ns
0.0083 ** ns 0.027 * 0.027 ** 0.0078 ** 0.011 ** ns ns ns ns 0.013* ns
5.97 0.0020 1115.02 64181.57 8.92 0.00046 0.0 57 1.0028 7 axb
0.0017 3.045 0.0089 0.0030 0.0010 0.0022 0.0010 758.50 7914.59 1.66 0.0014 0.00083 0.000006 0.54 30 Error
11.21 6.71 5.53 9.37 7.84 2354 24.84 11.62 11.13 16.23 12.55 11.14 6.29 8.97 cv

ns; Non-significant; * Significant at P<0.05, ** Significant at P<0.01
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Table 2.The characteristics main effect of means square of radish cv. Vikima, under humic acid and MS fertilizer

Leaf Glucose (mg g*FW) Tuber Skin Sulphur (mg g*FW)  Tuber Fructose (mg g™*FW) Treatments
0.13% 0.18% 0.04% None humic acid
0.112 0.17° 0.03° Humic acid

Means followed by the same letter in each column do not differ significantly at 5% probability level according to Duncan test.
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Table 3. The Interaction effects of measured characteristics of radish cv. Vikima under humic acid and MS fertilizer

Tuber Sulphur (mg kg Skin Tuber Anthocyanin Total Chlorophyll Leaf area Carotenoids Tuber Fresh weight Leaf Freshweight(g MS Treatments
'Fw) (mol g*FW) (ug g*FW) (cm?) (g g'FW) (g per plant) per plant) (%)
0.13° 0.000068 ® 1010.26 ®* 21.889 403.16 ®* 13.71 74 154°¢ 0
0.16° 0.00013 ¥ 1132.52 *¢ 24.35™ 399.70 ¢ 10.16 ¢ 151° 2
017® 0.000028 ° 907.38 % 42.97 % 332.75¢ 12.28 % 2.96 > 4
0.16%® 0.000026 ° 907.78 % 26.60 19 37475 13.45 b« 1.86% 6  Nonehumic
0.15° 0.00014 ® 1076.91 3847 433.94%® 12,72 2.12 % 8 acid
0.14" 0.000046 ° 1172.182 3950« 42927 15.59 ¢ 2.54 bede 10
0.192 0.000026 ° 978.13 ¥cde 30.72¢ 398.82 ¥ 10.88 % 2.07% 12
0.14" 0.000030° 934.89 49,652 382.24 ™ 21.922 427° 14
0.14° 0.000090 ® 922.57 3031 380.67 ™ 20.202 2.47 P 0
0.14° 0.000041° 978.47 ¥ 36.96 365.73 ™ 15.66 2.16 2
0.14" 0.000050 ° 845.78° 3458 % 376.83% 13.07 % 2.07% 4
0.14° 0.000077 ® 902.09 % 40.94 > 379.69 13.41 2,810 6 Humic acid
017® 0.000062 ° 859.002 © 4832 395.66 ** 13.77 b 2.84 b 8
0.15° 0.00010 ® 947.52 b 43.44 3¢ 384.89 % 13.54 P 356% 10
0.15° 0.00010 ® 894.96 ® 4327 ¢ 363.93 ™ 16.49° 3.27%* 12
017%® 0.00019 2 1151.80 ® 39.85 ™ 454,672 12,28 % 3.27%¢ 14
Means followed by the same letter in each column do not differ significantly at 5% probability level according to Duncan test.
=Y Jgue aolol
Continued Table 3.
uoer ucose uper uoer otal sugar (mg Crose ry ul |ameter
Tuber Gl Tub Tub Leaf Total Leaf Su leaf d Tuber diamet MS Trestments
(mg g*FW) Skin thickness (mm) Dry weight (g) g'FwW) (mg g*FW) weight (g) (mm) (%)
0.38 1.64%¢ 0.44°7 0.42™ 0.23™ 0.23 9" 2558 0
0.28° 1.69%® 046" 0.652 0.21° 0.209" 23.05¢ 2
0.29°¢ 1.782 0.49 % 0.45° 0.17% 0.31 o 31.03® 4
0.34 1.802 0.65 ™ 0.43° 0.16™ 0.229" 20.88%® 6 None humic
0.40 #° 1.65%° 0.48¢ 0.45° 0.13¢ 0.17" 2851 8 acid
0452 152" 0.60 ™ 0.45° 0.17 0.27 %9 28.91 % 10
043%® 1752 045' 0.592 014 0.24 24.41 ¢ 12
0.31% 1.48° 0.47¢ 0.45° 0.362 0.44%® 32.66° 14
0.39 @ 1.832 0.58 0.44° 0.2174 0.37% 30.06® 0
0.42 % 1772 0.54 o 0.42 ¢ 0.17% 0.31 o 2928 ® 2
0.35 %% 167 % 053 0.35% 021" 0.27 9 2581 4
0.39 @ 1.802 0.58 0.32¢ 0.28% 0.33¢® 3041%® 6 Humic acid
0.33%* 1762 0.57 * 0.33¢ 0.22 b 0.35°¢ 29.50 ® 8
0.36 2 1722 0.73%® 0.34¢ 0.18™ 0.462 30.77%® 10
0.42 #° 1.68% 0.78% 0.35™ 0.20 0.35™ 20.30%® 12
0.39 ¥« 1752 0.802 0.33¢ 0.17% 0.32 % 2917 ® 14

Means followed by the same letter in each column do not differ significantly at 5% probability level according to Duncan test.
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ABSTRACT

Introduction: The Murashig and Skoog (MS) culture medium is highly nutritious and
has complete macro and microelements. Humic acid contributes to nutrients
absorption and causes the growth and development of the plant. In this research, the
growth and yield of radish (cv. Vikima) in the field was investigated using humic acid
in combination with MS medium.

Materials and Methods: Humic acid in two levels (0 and 1.5 g/m?) and MS fertilizer
in eight levels (0, 2, 4, 6, 8, 10, 12 and 14%) were used as factorial experiment based
on randomized complete block design with three replications.

Results and Discussion: The results showed that with the use of MS fertilizer, the
number of leaves, tuber sucrose, tuber sulfur, total chlorophyll and tuber total sugar
increased compared to the humic acid. Application of 14% MS fertilizer increased the
diameter of the tuber to 32.66 mm. Using humic acid in combination with 14% MS
fertilizer, the amount of anthocyanin in the tuber increased to 0.00019 mol/g on fresh
weight. In the interaction effects of humic acid and MS fertilizer, increasing the fresh
weight of the leaf, the leaf area, the fresh weight of the tuber and the diameter of the
tuber was recorded. By applying humic acid and 10% complete fertilizer, leaf dry

weight reached to the highest level (0.46 g).

Conclusion: Humic acid as a supplement to MS fertilizer had a good effect on radish
growth. Humic acid supplemented with MS medium (up to 14% concentration) has

proper effects on radish growth.

Keywords: Anthocyanin, Leaf, Tuber, Chlorophyll, Sulfur.
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