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Effect of shading and fertilizer application on growth and yield of
vegetable fern (Diplazium esculentum)
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ABSTRACT: The objective of this study was to investigate the optimization of shading and nutrient management on
the growth and yield of vegetable fern (Diplazium esculentum) in 2 months harvesting period to be a guideline for
the farmers who are interested in safety vegetable fern production. The experiment was carried out using a split
plot design in randomized complete block (RCB) with 4 replications. There were 3 levels for main plots; no shading,
shading at 50% and shading at 80%. For sub plots, there were 5 levels; no fertilizer application (control), chemical
fertilizer (15-15-15 + 46-0-0) at a rate of 14.85 kg N/rai (CF14.85N) and cow manure at the rates of 14.85 kg N/rai
(CM14.85N), 29.70 kg N/rai (CM29.70N) and 44.55 kg N/rai (CM 44.55N). The result demonstrated that the higher
shading resulted in an increasing of plant height and plant canopy, whereas the number of leaves were decreased.
However, 50% shading produced the highest marketable front weight. Although the different of fertilizer application
did not affect to the vegetable fern growth, the application of cow manure at the rate of 22.70 kg N/rai gave the
highest of marketable front weight. From the result of the combination factors between shading and fertilizer
application, it could be concluded that 50% shading with the application of cow manure at the rate of 22.70 kg
N/rai was the appropriate management for vegetable fern production, which the highest marketable yield was
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recorded (14.68 g/plant or 183.11 kg/rai/month) and resulted in yield increase of 13 times, compared to the control
(no shading and no fertilizer).
Keywords: cow manure; shading; edible fern
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Table 1 The growth of vegetable fern grown under the different treatments of shading and fertilizer application at

30 and 90 days after planting (DAP)

Plant height Plant canopy Numbers of leaves
Shading Fertilizer (cm) (cm) per plant
30 DAP 90 DAP 30 DAP 90 DAP 30 DAP 90 DAP
Control 34.56 46.06 26.98 43.50gY 2.06 5.31
CF 1485 N 32.18 52.24 27.83 51.25f¢ 2.08 6.13
0% CM 14.85 N 30.71 46.06 27.72 46.44g 1.94 5.75
CM 29.70 N 32.26 52.05 28.59 48.94¢ 2.06 5.31
CM 44.55 N 31.73 48.71 24.88 45.30g 1.88 5.69
Control 41.04 63.10 34.50 61.06ef 2.00 4.63
CF 1485N 38.28 66.50 32.97 69.69cde 2.00 5.44
50% CM 14.85 N 39.73 61.86 35.38 61.16ef 2.00 4.94
CM 29.70 N 41.23 67.69 36.75 63.69de 1.75 4.75
CM 44,55 N 38.24 66.98 36.29 71.88cd 1.63 5.21
Control 67.58 74.60 39.79 85.15ab 1.73 3.65
CF 1485 N 58.75 67.77 39.44 73.72cd 1.65 3.52
80% CM 14.85 N 68.26 80.53 43.59 75.81bc 1.44 3.31
CM 29.70 N 78.80 81.32 51.60 90.56a 1.54 3.67
CM 44.55N 67.73 73.45 43.92 73.98cd 1.77 3.65
F-test for shading x fertilizer ns ns ns ** ns ns
0% 32.29¢ 49.03c 27.20c 47.09¢ 2.00 5.64a
Mean of shading 50% 39.71b 65.22b 35.18b 65.49b 1.88 4.99b
80% 67.64a 75.53a 43.67a 79.84a 1.63 3.56¢
F-test for shading x> x> ** x> ns *x
Control 47.73 61.26 33.76 63.24 1.93 4.53
CF 1485 N 43.07 62.17 33.41 64.89 1.94 5.03
Mean of fertilizer CM 14.85 N 46.23 62.82 35.56 61.14 1.79 4.67
CM 29.70 N 49.77 67.02 38.98 67.72 1.78 4.58
CM 44.55 N 45.90 63.05 35.03 63.72 1.76 4.85
F-test for fertilizer ns ns ns ns ns ns
Mean 46.16 63.26 35.21 64.13 1.83 4.73
CV% 12.97 10.28 15.44 9.33 20.17 13.37

* Significance at the 95% confidence level, ** Significance at the 99% confidence level

Y Mean followed by the same letters are not significantly different at p<0.05 by Duncan’s multiple range test
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Table 2 The yield of vegetable fern grown under the different treatments of shading and fertilizer application at

90-120 days after planting (the first month) and 120-150 days after planting (the second month)

Young frond number per Young frond weight Yield
plant (g/\eaf) (g/plant)
Shading Fertilizer
First month Second First month Second First month Second
month month month
Control 0.49¢e" 0.32h 1.84e 2.36ghi 0.89f 0.75¢
CF 1485 N 1.31bc 0.85d 4.00bcd 3.75cde 5.26¢cd 3.25e
0% CM 14.85 N 0.98d 0.58efg 3.25d 2.88fgh 3.23e 1.66fg
CM 29.70 N 1.06cd 0.78de 3.43cd 3.00efg 351e 2.35ef
CM 44.55 N 1.08cd 0.92d 4.06bcd 3.26def 4.42de 3.02e
Control 1.11cd 1.15¢ 3.51cd 3.74cde 3.89de 4.31d
CF14.85N 1.39ab 1.55b 4.47abc 4.42bc 6.21bc 6.84c
50% CM 1485 N 1.58ab 1.51b 3.46cd 3.95cd 5.22cd 5.97c
CM 29.70 N 1.64a 1.98a 5.31a 6.10a 8.75a 11.85a
CM 44,55 N 1.52ab 1.67b 4.97ab 4.82b 7.48ab 8.11b
Control 0.14f 0.52gh 1.21e 1.95ij 0.18f 1.01g
CF 1485 N 0.14f 0.54fg 1.37e 1.54j 0.19f 0.84¢
80% CM 14.85 N 0.12f 0.49¢h 1.27e 2.21hij 0.16f 1.10g
CM 29.70 N 0.17f 0.55fg 2.06e 2.10ij 0.34f 1.21g
CM 44.55 N 0.14f 0.74def 1.74e 2.15hij 0.25f 1.56fg
F-test for shading x fertilizer ** x> x> ** x> x*
0% 0.98b 0.69b 3.32b 3.05b 3.46b 2.21b
Mean of shading 50% 1.45a 1.57a 4.343 4.61a 6.31a 7.41a
80% 0.14c 0.57b 1.53c 1.99¢ 0.22¢ 1.13c
F-test for shading ** x> x> ** x> x*
Control 0.58b 0.66d 2.18c 2.69¢ 1.65¢ 2.03e
CF14.85N 0.95a 0.98b 3.28a 3.23b 3.89a 3.64c
Mean of fertilizer CM 1485 N 0.89%a 0.86¢ 2.66b 3.01bc 2.87b 2.91d
CM 29.70 N 0.96a 1.10a 3.60a 3.74a 4.20a 5.11a
CM 4455 N 0.92a 1.10a 3.59a 3.41ab 4.05a 4.23b
F-test for fertilizer ** ** ** ** ** **
Mean 0.86 0.94 3.06 3.21 3.33 3.58
CV% 16.45 14.22 16.68 15.67 20.94 19.40

** Significance at the 99% confidence level

Y Mean followed by the same letters are not significantly different at p<0.05 by Duncan’s multiple range test
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