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Effects of shading on growth and bulb quality of tulip ‘Strong Gold’
produced on highland of Chiang Mai

3 "y a

4 . o 1 %
Anauned nuadng’, Yuaing dua1?, nunissal Jeyazun’ uae laszen soudee'™

Sukritpong Kamonsit', Chaiatid Inkham?, Kanokwan Panjama’ and Soraya Ruamrungsri'*

L nipIvivmansuas Ugimans anzinugsaIans unIneg1aeideala 1. iealna 50200

! Department of Plant and Soil Sciences, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200
2 g 1iuideInermansuasalulad ummeasivealn 1. (Feslul 50200

2 Science and Technology Research Institute, Chiang Mai University, Chiang Mai 50200, Thailand

uNnAnge: Vl’Ja‘lJL‘U‘ulimaﬂﬂiuLﬂ‘VIWJVIﬁ”IﬂEU‘Vl’Nﬂ’]'Em umam%mEﬂummﬂiaﬂﬂiummﬂau 215 musﬂimaﬂ WIANNLEILAY
ammuuuwuwaﬂuﬂsumﬂl‘mamﬂamwiumsmammwuﬁmaﬂ Lmewmmmmu maqﬂﬁuamwLmﬂwauwuﬁﬂuammu
asm"l,iﬂmmamimwmawawﬂmwmuawaa muumwmamummmaﬂiumﬂLwaﬂwwammmawmmawaqmamamﬁ
Wiuls N13a3199s wagnsdunsgiuauesiiafy wug Strong Gold Imaﬂﬂmmswmum 3 sgaulann Dlinsraias (Aud
LEARAE 568.67 pmol/mz/sz) )Wimlmé’wmsziw 50% (AL uLANRAE 388.09 pmol/m?/s?) wag )WiNLmeamww
70% (PuuugRds 100.09 pmoL/mZ/S )7 0.90m 2.1Tedlm vuANUgIUTENa 1,000 wasilesedutmeia ammmaaa
FNNTNAADY 254 DA waLTod AU UGUINEYIN1SNRABY 63.9 % THUHUNITNARDILUUANANYTITIUIY 3 NTTUTT
n3313%ag 20 Gm smav 19 Uuwﬂmaua AUy Iaulusiedy ARty MansINsduATIwLEs 8n51n1silaUndin
U $ns1nsaeth dhuinanvesi umummwaam P lnldenuy amew‘mﬁimamwﬂulamiwlﬂﬂmaaﬂwwmﬁsum
Whistler (1964) mamsmamwum n3uIETINTIuEs 50 Wesidus wﬂﬁmwuﬁwimmmﬂuiatmmwlﬂﬂmamw Yweinan
LLa‘“u’]‘M‘UﬂLLMQ‘UENWJW‘HSLQ&EJ aamaﬂ fe 227.1 nfusier 9.37 uar 3.01 nfu AUy drusuuiluidiiuduliunndneiu
n551A%aY Fauniswsnauas 50 Wesidus mmmvamamiﬂaﬂmaﬂuuwummLwawammuuwwawamaﬂm

ANENALY: N13A319W; YUIAWD; NITFUATIZINAS; ADILLTULLES

ABSTRACT: Tulip is an important commercial flower bulb crop which annual turover of tulip in the world market was
about 215 million euros. Although light and temperature on highland of Thailand has high potential for tulip bulb
production, but it was necessary to adjust lighting for related temperature. However, the research involved this topic
was rarely reported. This research was aimed to study the effects of shading on growth, bulb formation and
photosynthesis of tulip ‘Strong Gold’. Three levels of net shading i.e., 1) no shading (average light intensity is 568.67
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umol/m?/s%), 2) 50% net shading (average light intensity is 388.09 umol/m?/s?) and 3) 70% net shading (average light
intensity is 100.09 pumol/m?/s”) were studied in Hod district, Chiang Mai, at 1,000 m above sea levels with average
temperature of 25.4 °C and RH 63.9 % (during the experimental). The experimental design was completely randomized
design (CRD) with 3 treatments and 20 replications (1 bulb per replication). Plant height, number of leaves per plant,
SPAD unit, photosynthetic rate, stomatal conductance, transpiration rate, bulb fresh and dry weights, number of new
bulbs per plant, and total non-structural carbohydrate (TNC) were measured. The results indicated that plants grown
under 50% net shading had the highest TNC content, fresh and dry weights of bulb (227.1 mg/bulb, 9.37 and 3.01 g,
respectively). Number of new bulbs were not significant difference among treatments. Therefore, 50% net shading is
suitable for growing tulips on highland of Chiang Mai.

Keywords: bulb formation; bulb size; photosynthesis; light intensity
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Table 1 Plant height of ‘Strong Gold’ tulip grown under different shadings for 5 weeks after planting

Treatment Plant height (cm)

1 WAP! 2 WAP! 3 WAP! 4 WAP! 5 WAP!
1) No shading 4.6b 7.4c 12.1c 13.9c 13.6c
2) 50% shading 5.2a 10.8b 21.9b 24.9b 25.2b
3) 70% shading 5.4a 14.0a 30.9a 36.1a 36.4a
%CV 10.10 11.88 11.50 12.06 12.45
LSD .05 0.47 1.17 2.29 2.76 2.06

Means with different letters in the same column are significantly different at P<0.05 by Duncan's multiple range test

WAP = Weeks after planting

Table 2 Leaf color intensity of ‘Strong Gold’ tulip grown under different shadings for 5 weeks after planting

Treatment Leaf color intensity (SPAD unit)

2 WAP 3 WAP! 4 WAP' 5 WAP'
1) No shading 65.4 71.7a 72.9a 72.4a
2) 50% shading 64.2 64.6b 62.3b 62.3b
3) 70% shading 61.1 60.2¢ 52.2c 46.8c
%CV 6.73 8.19 11.52 7.10
LSD 405 NS 7.59 6.60 5.92

!Means with different letters in the same column are significantly different at P<0.05 by Duncan's multiple range test,
NS Not significant

WAP = Weeks after planting
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Figure 1 Photosynthetic rate (A), Stomatal conductance (B) and Transpiration rate (C) of tulip growing under different

light shading. * indicate significant difference at P<0.05
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Table 3 Fresh weight, dry weight, number of new bulbs per plant and total non-structural contents in ‘Strong Gold’

tulip bulb grown under different shadings after harvesting. (7 weeks after planting)

Treatment Fresh weight (g)! Dry weight (g)' Number of new TNC content
bulbs per plant (mg/bulb)!

1) No shading 6.28 b 217b 1.57 12757 b

2) 50% shading 9.31a 301 a 1.30 227.10 a

3) 70% shading 6.33 b 1.97 b 1.11 120.86 b

cv 26.19 24.03 24.28 22.67

LSD 405 1.74 0.52 NS 13.71

IMeans with different letters in the same column are significantly different at P<0.05 by Duncan's multiple range test.
NS Not significant
WAP = Week after planting
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15 cm ,

No Shading 50% Shading 70% Shading

Figure 2 Tulip plants grown under different light intensity conditions i.e., 1) no shading, 2) 50 % shading and 3) 70 %
shading at 5 weeks after planting

No Shading Shading 50% Shading 70%

Figure 3 Tulip bulb qualities under different light intensity conditions i.e., 1) no shading, 2) 50 % shading and 3) 70 %
shading at 5 weeks after planting
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