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Abstract

P. amboinensis is a bulbous ornamental plant valued for its white flowers, long scapes, and broad
dark-green leaves, making it suitable for use as cut flowers and potted plants. However, domestic cultivation
often results in stunted leaves and leaf scorch due to excessive sunlight, which limits photosynthesis and
reduces bulb size. This study hypothesized that regulating light intensity through shading could enhance plant
growth and nutrient accumulation in the bulbs. The experiment evaluated the effects of three shading levels—
full sun (no shading), 50% shading, and 70% shading — using a Completely Randomized Design (CRD). The
study was conducted from March to December 2024 at the Agricultural Technology Research Institute,
Rajamangala University of Technology Lanna, Lampang. Shading significantly improved vegetative growth.
Both 50% and 70% shading increased petiole length, leaf length, and leaf width compared with full sun, with
petiole length increasing by 1.52 and 1.35 times (p < 0.01), leaf length by 1.17 and 1.18 times (p < 0.05), and
leaf width by 1.12 and 1.16 times (p < 0.05), respectively. The 70% shading treatment produced the most
vigorous growth, showing significant increases in leaf greenness (1.37x), bulb fresh weight (2.76x%), and bulb
diameter (2.10x%) relative to full sun. In contrast, bulbs grown under full sun accumulated significantly higher
concentrations of phosphorus, potassium, and magnesium than those under 50% and 70% shading, exceeding
the 70% shading treatment by 1.76x%, 1.65%, and 1.41x (p < 0.01), respectively. Overall, the results indicate
that 70% shading is the optimal level for promoting growth and bulb quality in P. amboinensis. Further studies

should examine long-term shading effects on flowering performance to support efficient commercial production.
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Table 1 Experimental environment light intensity, temperature, and relative humidity.

Light Intensity in Greenhouse Month 2024. (Lux)

Treatment. Mar. Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec.
T1 58,557 54,000 49,533 35,393 48,440 83,967 41,417 10,440 34,077 25,617
T2 24,260 12,743 29,653 10,520 10,167 30,300 20,873 3,380 13,917 11,490
T3 13,210 6,080 16,463 4,787 9,227 22,467 13,800 1,183 9,033 6,630

Temperature in Greenhouse Month 2024. (C°)

T1 36.17 4227 3483 3387 3770 3813 3123 3133 3227 32.60
T2 36.10 4013 3273 3240 3567 36.73 30.23 2983 2980 30.60
T3 36.50 3960 3230 31.83 3453 3543 2080 30.27 2947 29.33

Relative humidity in Greenhouse Month 2024. (%)

T1 27.33 3323 6850 54.67 5010 53.20 66.90 47.67 62.63 53.17
T2 2667 3863 72.03 60.70 53.53 59.083 7323 51.00 7110 55.17
T3 2033 3950 74.00 6223 5640 6163 7493 5233 7177 57.13

Notes: T1 = No shading T2 = 50% shading and T3 = 70% shading
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MIWsILESANNNT senalidanuenaly uazanunisluiundwaudadoununslinsouss
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Figure 1 (A) = Comparison of the leaf sizes from P. amboinensis. grown under different shading conditions at
110 days after planting. (B) = The growth of P. amboinensis. under different shading conditions at 170 days

after planting; T1 = No shading T2 = 50% shading and T3 = 70% shading.
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Table 2 Effects of different shading levels on petiole length, leaf greenness, number of leaves per plant, petiole

diameter, leaf length and leaf in P. amboinensis.

Petiole length Leaf Number of Petiole Leaf length Leaf width
Treatment (cm) greenness leaves per diameter (cm) (cm)
(SPAD unit) plant (cm)

No shading 2227 +294b 2442 +206c  5.30 £3.20 1.01 + 1.06 19.84 + 2.94b 22.13 £ 2.87b
50% shading 2791 +113a 27.95+3.77b  5.00 £ 1.25 1.04 + 0.68 2327 +1.13a  24.81 = 1.62ab
70% shading 30.11 £ 3.77a 33.39 + 2.60a 7.50 £ 5.48 1.02 £ 1.58 23.45 +3.77a 25.57 + 3.89a
F - test ** * ns ns * *
P-Value 0.001 0.000 0.28 0.88 0.01 0.04
CV. (%) 15.86 10.14 62.98 11.40 12.78 12.18

Notes: ns = non-Significant difference, * = Significant at p < 0.05, ** = Significantat at p < 0.01

mswausslussaufiansiudaiwinm LLa:Lﬁuc\hug{uﬁﬂmwaaﬁaﬁlﬁuifummﬁu (nasian) vas
uwsgy wudn mInTauEsRvndusna lidvinnein LLazLﬁumuguﬁﬂmwaw“’amﬂ%umwLﬁaLﬁﬂuﬁ'u
m3linssuss Tafaaaninminianesnswsouss 70 % Ao 181.89 + 42.98 g FW Gefisintinannnindu
ﬁﬁgﬂimvlaimﬂmm 2.67 LN (p < 0.01) LLa:mmﬁ'sLﬁumuﬂuﬁﬂmwaaﬁaﬁlﬁmfummﬁm (ﬁé’aﬂgn) U4
MINTIIUES 70 % Ao 25.26 + 11.57 mm s’fﬁﬁLéfmhuguﬁnmoﬁ"smnﬂhﬁuﬁﬂQﬂi@]ﬂvl,ajm'mm 2.10 11 (p
< 0.05) (Table 2)

mwnsuasluszeufinanansnuds (%) anudu waztinninuiineswa wuimswnasianndls
fnada (%) Audu uazihminuimasiadafisunumslinsouss Taoaads (%) ANusuamIawuen
Tdwa9uas NIALURAWTIIULES 50 LAz 70 % fia 74.88 + 10.32, 75.61 + 0.23 LAz 72.81 + 0.76 % ANNUAGL (p
> 0.05) ULAZALARLIIRINURIVDINIALUNGT LINTIIUTS NIALUAWTILED 50 UWa 70 % Aa 38.47 + 22.66,
60.75 + 11.35 WAz 78.88 + 11.09 g DW enN&GU (p > 0.05) (Table 3)

Table 3 Effect of shading on bulb weight, bulb diameter, moisture content and dry weight of P. amboinensis bulb

Treatment Bulb weight (g FW) Bulb diameter Moisture content Dry weight (g DW)
(mm) (%)

No shading 65.89 + 28.93c 12.05 £ 7.94b 74.88 + 10.32 38.47 + 22.66

50% shading 110.79 + 57.83b 17.56a + 8.79b 75.61 £ 0.23 60.75 + 11.35

70% shading 181.89 + 42.98a 25.26 + 11.57a 72.81 £ 0.76 78.88 + 11.09

F - test ** * ns ns

P-Value 0.00002 0.02 0.84 0.06

CV. (%) 37.51 52.29 8.03 26.91

Notes: ns = non-Significant difference, * = Significant at p < 0.05, ** = Significantat at p < 0.01
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1.32 Uaz 1.41 1111 (p < 0.01) enw&1aU (Figure 2), (Table 4)

D

Figure 2 (C) = Comparison of the bulb sizes from P. amboinensis. grown under different shading conditions.
(D) = Comparison of the internal characteristics from P. amboinensis. bulbs grown under different shading

levels: T1 = no shading, T2 = 50% shading, and T3 = 70% shading, at 330 days after planting.

Table 4 Effects of different shading levels on the concentrations of nitrogen, phosphorus, potassium, calcium,

and magnesium in the bulbs of P. amboinensis.

Treatment Nutrient concentrations in the Bulbs.
Nitrogen Phosphorus Potassium Calcium Magnesium

(mg/g DW) (mg/g DW) (mg/g DW) (mg/g DW) (mg/g DW)
No shading 4.57 £ 1.54 0.95+0.13% 11.91 £ 0.972 2.74 + 0.1 2.69 + 0.05%
50% shading 325+152  0.63+0.11° 7.85 + 0.41° 2.76 + 0.09 2.04 +0.13°
70% shading 281+ 148 0.54 + 0.01° 7.24 £ 0.79° 2.57 £ 0.10 1.91 £ 0.10°
F - test ns * * ns **
P-Value 0.39 0.005 0.001 0.12 0.0002
CV. (%) 42.72 14.13 8.44 3.72 4.52

Notes: ns = non-Significant difference , ** = Significantat at p < 0.01
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