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

Sasmsduassiuas ns@avinlu wazdnsnisaieii
danmsduaszisaeduiindunsianisdaassivasiomnenalaefmuaunisgalifieamsueulasenled (CO,)
wazn1slanUassnng aandlau (O,) (Krause and Weis, 1991) sl,umi‘vlmaaﬂfjﬂfﬂmié’falm']zﬁLLaﬂu‘dewﬂmﬁzylﬁuimﬁa
filuasendufiud annsvaaeanudn snsnsduassikamwesiinduluriwsn Sanuuanaatusgrsdideddyneadflag
WuT1 NsUIETIvannansuds waznssuiiinsauas 50 wWesidus fanadeliunneiaiu (6.85 uaz 5.56 umol/m?¥/st auasu

Y
Tuda9ia 3) usllAtaaninngsuIsinsauas 70 1Wosidud (5.18 pumol/m?/st) Tnefisnsnnisdunsieviuasluduavii 3 uag 4

Y

A=Y [

9 < ¢ ai as A o~ YY) ¢l <, = <,
wawqﬂamvmlmmamwmiaawmzmmmamaﬂunmﬁmamama‘umaﬂmw 2 Lﬂumammﬂmqmaﬂu %Q@WE!‘U@QI‘UL‘UU

nildlutadunieueniimuaunisdunieiuas lugeuvesivausadunsziuadauinnitluun lnensduaseiuazanade



KHON KAEN AGRICULTURE JOURNAL 49 (6): 1563-1571 (2021)./doi:10.14456/kaj.2021.xx 1567

Tuflonganniu (e, 2563) dauluduaid 4 ndsugnnuinnsadsiivgnnanaudsiisnanisdaunseiuaanniianiade 7.65
pmol/m?/s' (Figure 1A) @onmaseiuanuued Hongjian et al. (2012) la@nwinavesnnudunaswanisiiulauagnsdunsiga
wasvesinay wuhnsldsuauduuad 78 way 100 Wedduddsmalifindsnsmduansiuasgeiian lumsvaaesiaidng
nsWiaunlufis Tudunnsifl 2 ndsugnaesiinduiiugnuuulinssuasiiniede 0.20 pmol m/s/' Gennninnssuidfinsauas
50 Wosiud uaznssuIBTms AT 70 Wosifus dewndUanifl 3 fis 4 nduwuiinssABiilinsisuas waznssuABfinsauas 50
Woesldud fienlalumnsnafunaada uinssdsilinnuanihlimdnsnsdauinluiiy gandinssuisingauas 70 wWedidud
(Figure 1B) ﬁ’g5ﬂﬁﬂ@ﬂhﬂiiﬁ%‘mﬂﬁmimwLLaqﬁé’mwmimaﬁquﬁqm TnefidUamiil ¢ wé’dﬂqﬂﬁﬁ%aga 2.20 mmol/m?/s1
(Figure 10) :nn1snnassaziiuldinanudunasdamalasnsede msidsuiameaisingesiauisudsmwossasins
dapspiiuas Srsnslinuinly waeshsnisme Samsasuwasiananinavilifivuansnsaouausmiansiaiaiuls
fumnsaudae mafldsunannudutugashlifeimsduansiuags wavdsasomsmethifiutue idesnuandy

aaa

Hasenilefidamananisaein laefisnsnisaetasusiunsetunasineglasu (aidy, 2563) Lﬁaamnnssmﬁmqﬂﬂmmﬁqﬁ
ﬂ’ﬂiiLstllJLLE‘NLLaxquQﬁﬁjdﬂ’jﬁﬂiimaggu (565.82 umol/m?/s? uag 28.9 s waldud) LﬁaqmmﬁmaqamwLLamﬁamqasﬁu Ny
methinunluderhligamniveduanas Tnsananufeuiiinnuaueaitly Samadaunluwasnisemethiinuduiug
fu iesannassnsyuaunsideadandouiu dwnnfivldilavinly Asyliansafanisaiet (e, 2563; Edwards et al,

1992)



unuinwm 49 atiudl 6: 1563-1571 (2564)./doi:10.14456/ka}.2021.xx 1568

—&—No shading —#—50 % shading =—#&—70% shading (A)

Ky %
e 12 10.14 a
6 10 *
g . 7.65a
o 8 9.55a ©2 e
©
o 6 —a
[ 5.56 ab 5.96 b
s 4 5.18b .
>
8 2 2.95b 3.15¢
o
£ 0
2 3 4

Weeks after planting

—&—No shading =50 % shading —#&—70 % shading (B)

0.25 * *
0.2a 0.2a

0.2

0.15
0.13b

01 ' o1b

0.05

2 3 4

Stomatal Conductance (mol m2s?)

Weeks after planting

—&—No shading =50 % shading =#=—70 % shading (C)

*
*

KO3 « 2.20a
5
g 2
£ o 1e4b Lo7h 1.40b
5 1.53b —a
o
§ 1!
£ 05 0.85¢ 0.74c
2
S0
2 3 4

Weeks after planting

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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