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Effect of organic and inorganic fertilizer on
growth and yield of Kaentawan
(Helianthus tuberosus L.)
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Abstract

Kaentawan is a tuber crop and a related species to sunflower. The tubers contain mostly inulin as
carbohydrate reservoir and it is used in a versatility ways such as human food, animal feed, and raw material for
high fructose syrup and ethanol. The knowledge of its responses to fertilizers under growing conditions in Thailand
is limited. The objective of this study was to investigate the effects of cattle manure and chemical fertilizers on
growth and yield of kaentawan. Treatments consisting of no fertilizer, 1000 kgs of cattle manure, 25 kgs of 12-24-
24 chemical fertilizer, 50 kgs of 12-24-12 chemical fertilizer were laid out in a randomized complete block design
with 4 replications. Fertilizers were applied at 15 days after planting (DAP). Data were recorded for SPAD
chlorophyll meter reading (SCMR), plant height, stem diameter at ground level, stem diameter at middle stem, leaf
area (LA), leaf area index (LAI), number of tuber/plant, above ground dry weight, tuber dry weight, total soluble
solid index (Brix) of tuber and stem and harvest index at 60, 70 and 90 DAP.

Cattle manure and chemical fertilizer had no effect on SCMR, plant height, Brix, number of tubers/plant
and HI. Twenty five and 50 kgs of chemical fertilizer grade 12-24-12 gave the highest stem diameter at ground level
(0.63 and 0.53 cm, respectively) at 60 DAP and the highest stem diameter at middle stem at all sampling dates. The
highest above ground dry weight was also achieved at these rates at 60 DAP (127.7 and 107.0 kg/rai,
respectively). Applications of 25, 50 kgs of chemical fertilizer grade 12-24-12 and 1000 kgs of cattle manure yielded
the highest tuber dry weights of 416.75, 466.80 and 465.7 kg/rai, respectively, at 90 DAP. These treatments also
gave the highest tuber fresh weight of 1637.75, 1913.25 and 1896.75 kg/rai, respectively.

Keywords: Kaentawan (Helianthus tuberosus L.), organic fertilizer, inorganic fertilizer
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Table 1 Physical and chemical properties of Yasothon soil series
Soil depth
Soil properties
0-15 cm. 15-30 cm.

Physical properties1/

sand (%) 95.93 95.93

silt (96) 3.07 3.07

clay (%) 1.00 1.00
Chemical properties

pH (1:1 H20) 5.71 6.47

EC (1:5 H20) 0.039 0.033

organic matter(9)* 0.68 0.64

total nitrogen (%) 0.050 0.048

available phosphorus (ppm.)* 34.40 36.42

potassium (ppm.)”/ 47.57 38.46

calcium (ppm.)” 346 445

' Hydrometer , ¥ Wet oxidation, ¥ Micro-kjeldahl, * Bray II and ** Amonium acetate

Table 2 Analysis of nutrient in cattle manure.

Nutrient Value
Total N (%) 2.628
Total P (%)% 0.523
Total K (9)* 2.001
Total Ca (%) 0.698
Organic Matter (9)" 52.24
PH (1:2.5 HO) 7.03
EC (1:5 HO) 4.50

" Micro-kjeldahl, ¥ Wet oxidation, * Amonium acetate and, * Wet oxidation
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Table 3 Plant height and SPAD Chlorophyll meter reading (SCMR) of kaentawan as affected by

different rates of cattle manure and chemical fertilizers at 60, 75 and 90 days after planting

(DAP)
treatment Plant height (cm.)" SCMR"
60 DAP 75 DAP 90 DAP 60 DAP 75 DAP 90 DAP
1. No fertilizer 38.70 42.90 42.80 51.18 45.05 43.08
2. Cattle manure (1,000 kg/rai) 45.78 45.15 45.45 49.60 47.78 44.50
3. Fertilizer 12-24-12 (25 kg/rai) 47.08 45.20 45.95 50.38 45.10 41.93
4. Fertilizer 12-24-12 (50 kg/rai) 49.10 47.05 46.80 49.00 46.10 43.03
F-test ns ns ns ns ns ns
C.V. (%) 14.13 8.89 8.59 4.87 6.01 5.50

Y ns = non-significant
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Stem diameters at above ground and at middle stem levels of kaentawan as affected by
different rates of cattle manure and chemical fertilizer at 60, 75 and 90 days after planting
(DAP)

Treatment Stem diameters at above ground Stem diameters at middle stem
(cm.)" (em.)Y
60 DAP 75 DAP 90 DAP 60 DAP 75 DAP 90 DAP
1. No fertilizer 0.43 0.38 b 0.38 0.43 b 0.30b 0.35b
2. Cattle manure (1,000 kg/rai) 0.48 0.48 ab 0.53 0.45b  0.40 ab 0.38 b
3. Fertilizer 12-24-12 (25 kg/rai) 0.53 0.63 a 0.65 0.63 a 0.50 a  0.48 a
4. Fertilizer 12-24-12 (50 kg/rai) 0.63 0.53 a 0.55 0.60 a 0.48a 0.48a
F-test ns *k ns *k * *
C.V. (%) 22.76 27.89 27.68 13.47 21.89 13.93

1/

means with the same letter (s) are not significantly different by Duncan’s multiple range test (DMRT)

ns, *, ** = non-significant and significant at 0.05 and 0.01 probability levels, respectively.
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Table 5 Leaf area and leaf area index of kaentawan as affected by different rates of cattle manure

and chemical fertilizer at 60, 75 and 90 days after planting (DAP)

Treatment Leaf area per plant (cm®)" Leaf area index (LAI)"
60 DAP 175 DAP 90 DAP 60 DAP 75 DAP 90 DAP
1. No fertilizer 707.00 ¢ 789.50 846.00 b 0.29 ¢ 0.32 0.34 b
2. Cattle manure (1,000 kg/rai) 1013.50 bc 1005.75 1215.75 a 0.41 bc 0.40 0.49 a
3. Fertilizer 12-24-12 (25 kg/rai) 1621.756 a 1275.00 1259.25 a 0.65 a 0.51 0.51 a
4. Fertilizer 12-24-12 (50 kg/rai) 1357.50 ab 919.50 1531.75 a 0.54 ab 0.37 0.61 a
F-test * * * ns *
C.V. (%) 28.20 30.95 18.82 28.22 31.06 18.92

1/

means with the same letter (s) are not significantly different by Duncan’s multiple range test (DMRT)

ns, ¥ = non-significant and significant at 0.05 probability levels, respectively.
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Table 6 Above ground dry weight and tuber dry weight of kaentawan as affected by different rates

of cattle manure and chemical fertilizer at 60, 75 and 90 days after planting (DAP)

Treatment Above ground dryweight Tuber dry weight
(kg/rai)" (kg/rai)"

60 DAP 75 DAP 90 DAP 60 DAP 75 DAP 90 DAP
1. No fertilizer 56.88 b 60.35 92.95 168.00 b 224.00 350.75 b
2. Cattle manure (1,000 kg/rai) 83.47 ab  73.70 115.75 182.50 b 262.50 465.75 a
3. Fertilizer 12-24-12 (25 kg/rai) 127.70 a  82.73 122.30 268.30 a  299.25 416.75 ab
4. Fertilizer 12-24-12 (50 kg/rai) 107.03 a  71.88 132.65 264.30 a  308.50  466.80 a
F-test * ns ns w ns *
C.V. (%) 31.75 31.23 25.42 14.68 19.80 10.35

1/

means with the same letter (s) are not significantly different by Duncan’s multiple range test (DMRT)

ns, *, *¥* = non-significant and significant at 0.05 and 0.01 probability levels, respectively.

Table 7 Total soluble solid index (brix) for tuber and stem of kaentawan as affected by different

rates of cattle manure and chemical fertilizer at 60, 75 and 90 days after planting (DAP)

Treatment brix (stem)" brix (tuber)"
60 DAP 75 DAP 90 DAP 60 DAP 75 DAP 90 DAP

1. No fertilizer 20.00 13.25 - 27.00 a 21.95 19.63
2. Cattle manure (1,000 kg/rai) 18.63 18.40 - 28.38 a 22.85 18.33
3. Fertilizer 12-24-12 (25 kg/rai)  19.00 12.08 - 28.13 a 20.95 19.25
4. Fertilizer 12-24-12 (50 kg/rai)  19.13 17.80 - 24.13 b 22.98 20.08
F-test ns ns - * ns ns

C.V. (%) 10.74 28.14 - 6.67 7.87 9.43

1/

ns, * = non-significant and significant at 0.05 probability levels, respectively.

means with the same letter (s) are not significantly different by Duncan’s multiple range test (DMRT)
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Table 8 Number of tuber and harvest index (HI) of kaentawan as affected by different rates of cattle

manure and chemical fertilizer at 60, 75 and 90 days after planting (DAP)

Treatment number of tuber per plant" harvest index (HI)"

60 DAP 75 DAP 90 DAP 60 DAP 75 DAP 90 DAP

1. No fertilizer 7.3 7.3 8.5 0.77 0.79 0.79
2. Cattle manure (1,000 kg/rai) 9.3 7.3 8.0 0.70 0.79 0.80
3. Fertilizer 12-24-12 (25 kg/rai) 9.0 8.5 8.5 0.69 0.78 0.78
4. Fertilizer 12-24-12 (50 kg/rai) 10.8 10.0 8.5 0.74 0.82 0.78
F-test ns ns ns ns ns ns
C.V. (%) 25.10 18.52 18.98 6.68 3.32 4.29

Y 'ns = non-significant

Table 9 Tuber fresh weight of of kaentawan as affected by different rates of cattle manure and

chemical fertilizer at 60, 75 and 90 days after planting (DAP)

Treatment Tuber fresh weight (kg/rai)"
60 DAP 75 DAP 90 DAP

1. No fertilizer 758.00 b 978.50 1,431.75 b
2. Cattle manure (1,000 kg/rai) 909.75 b 1161.25 1,896.75 a
3. Fertilizer 12-24-12 (25 kg/rai) 1209.25 a 1260.50 1,637.75 ab
4. Fertilizer 12-24-12 (50 kg/rai) 1196.50 a 1298.75 1,913.25 a
F-test * ns *

C.V. (%) 17.08 18.88 12.74

" means with the same letter (s) are not significantly different by Duncan’s multiple range test (DMRT)

ns, * = non-significant and significant at 0.05 probability levels, respectively.
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