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B AN A REANRET L2400 W)t R ANRER S ERF(Y)
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umolm?2 st 2 Y 5 494.6 pmolm? st Aot e g £ 8 5 3 & 30cm 2 W % 682.9
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BN = 8 R 2. 330nNm-850 nm Z fF R k4@ 20 M F SR A B R i 0 fe )
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AR RN kT AcR 30 ik W Rz =¥ ¢ B ERA A S S 69W/M
2. 70WIm? 2 64W/m? > = 52 R#-55W/m? -~ 64 W/m?2 2 60 W/m?2g Y 54pit » B ik
M5 BIW/M?~52W/m? % 50W/m? > &2 W 2 BEF LR o AFLWHRTp = pE=
By PHFERBERA 34WM?33W/m22 31W/m?» = 5 B W28 W/m? ~ 28 W/m? ~
26W/m? > Y R B F A i : 12W/m?2 s 11W/m? 2 12W/im?2 > F2 W kL § BF L 8 -
BEEYWERZPAZPE-EERAE SWM2-45W/m?2 s 42 Wim? s Fex 3508 8 3
AT, @ B RN Rk FRASRFAEFLE -

m\W BY @B OR
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plastic film

B 1 FF ~FF 2 P2 ez pET 10 24 (High position) ~ 100 = 4
(Middle position) 2 &3+ & 30 = 4 (Low position)*> @ % pF2_ PPFD -
W:24 po e Y. £ R -BES PHWE Rizd Pw
I: Standard error
Fig. 1. The PPFD under the yellow, blue and red plastic film and white net at 10 cm (High
position), 100 cm (Middle position) and 30 cm above the ground (Low position) in sunny
weather. W: white net control group, Y: yellow plastic film, B: blue plastic film and R:
red plastic film.
I: Standard error
z: Mean within the same letters are not significantly different by fisher’s LSD test at 5%
level
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B2 f¢ ~Fd2cd YW 3z pET 1024 (A)~100 24~ (B)2 4w 30
2 4 (C) »+ 330-850 nm 2 15 BB k3 o

W:24 p v e~ Y. § 6 ¥ B ¥ Rl d ¥l

Fig. 2. The spectrum of 330 -850 nm under the yellow, blue and red plastic film and white net at

10 cm (High position), 100 cm (Middle position) and 30 cm above the ground (Low

position) in sunny weather. W: white net control group, Y: yellow plastic film, B: blue

plastic film and R: red plastic film.
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B3 Fd ~Fd2d PR 3tz ET 1004 100 24 2 g 30 24 2

=k (A) - EX(B)2 ik %(C)
W.24BU.‘=P?1QLF3§..=E_‘ DR R BIES AN s Rk d Rl

Fig, 3. The light quality of red light(A), blue light(B) and far red light(C) under the yellow, blue
and red plastic film and white net at 10 cm (High position), 100 cm (Middle position) and
30 cm above the ground (Low position) in sunny weather. W: white net control group, Y:
yellow plastic film, B: blue plastic film and R: red plastic film.
I: Standard error.

z Mean within the same letters are not significantly different by fisher’s LSD test at

5% level
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Fig. 4. The red light/blue light ratio and red light/ far red light ratio under the white net with
yellow, blue and red plastic films at 10 cm (High position), 100 cm (Middle position) and
30 cm above the ground (Low position) in sunny weather. W: white net control group, Y:
yellow plastic film, B: blue plastic film and R: red plastic film I: Standard error.
Z: Mean within the same letters are not significantly different by fisher’s LSD test at 5%

level
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21 Zfappd BT 2022 #3731 p 240 22p R PEF > BK - TR
2 RR
Table 1. The maximum, minimum, average temperature and humidity under the net with three
coloured plastic films from March 31 to April 22, 2022.

Temperature Humidity
treatment (°C) (%)
Maximum  Average Minimum Maximum  Average Minimum
W ? 40.4 24.0 12.3 99.4 74.6 29.2
Y 40.1 24.5 13.2 98.4 72.2 28.3
B 39.6 23.8 12.9 98.6 75.2 334
R 42.3 24.6 12.8 95.7 73.4 34.9

Z:W: white net control group, Y: yellow plastic film, B: blue plastic film and R: red plastic film

12 ZEES LHWT R TP EE R 2EFH F2 2 KH
Table 2. The growth of Pak-Choi 'Lyu Di' and 'Cyuan Sheng' under covered three coloured plastic
films in net house.

A JadL TRE Eink ErE Eic g e
(cm) (cm) (cm) (% /plant) (@) (9)
s w? 16.8bY 5.1a 11.0b 8.3ab 22.8b 2.6a
Y 18.9a 5.8a 11.7a 9.7ab 45.7a 3.1a
B 16.2b 6.2a 10.5b 7.6b 23.1b 2.4a
R 17.3a 6.0a 11.9a 10.3a 43.2a 3.1a
>R W 15.8b 5.3b 9.3b 10.6a 24.1b 3.4a
Y 18.5a 6.8a 12.0a 10.0b 47.2a 3.5a
B 17.3ab 6.4ab 11.0a 10.3a 40.1a 3.9a
R 18.2a 6.2ab 11.6a 10.0b 45.7a 3.7a

Z:W: white net control group, Y: yellow plastic film, B: blue plastic film and R: red plastic film
¥: Mean within the same letters in each cultivar are not significantly different by fisher’s LSD
test at 5% level
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FHOFS e P AEE R ESHRBFEA 0L 30 SR FHY FERY B W
5549 ppm A7 F & % 0 W i 2390 ppm A F S E VAL R 2 £ R R B 502716 ppm A ¥
B ¥ & W 1332ppm 2 Y 5 1134ppm § A ¥ A B R F 9 ¥ E 402 B A 3190
ppm &8 W 4 536 ppm S i F S A B 5 £ e 02 B 5 1688 ppm A 0 &2 W i 527.9
ppmli Y’f'§54305ppm" BELR .

PTG F TG FAE G Y 1244 cm? BB 2 2 B 9979 om? A

2= )‘%F"S‘éﬂ BEG AV RWLU07TCMEFE M W 5 FREEFLE "2

o FREe M~ HEa 0 W2 1083cm? ~ 102.2cm? 5 F & 1< > H # AJLF & 8
AP v Eo AR ANFLE(Z 4

FHG FBH 2 2B CEHE AR R 4 SR FH Y FAE Y w2 348 kg/m?
M¥bd  He AR algFil o 2379 FAEYW Y 2 250 kg/m* &3 » W
B i 1.92kg/m? > 2 H 8 grd Rl R E LR o

i
7
¥

23 DS PR TN REFPA LRGN E IR FHE Fre Y AEERE EY AR
Bz iz‘i
Table 3. The nitrate of the fourth leaf and petiole of Pak-Choi 'Lyu Di' and 'Cyuan Sheng' under
covered three coloured plastic films in net house.

= fh EL Eoarl ph EYAER
(ppm) (ppm)

3 w? 2390.4 bY 13329 b
Y 34755 ab 11348 b
B 5549.2 a 27164 a
R 47109 a 22937 a

B W 536.5 b 527.9 b
Y 28176 a 4305 b
B 3190.1 a 1688.2 a
R 22572 ab 806.5 ab

Z:W: white net control group, Y: yellow plastic film, B: blue plastic film and R: red plastic film
¥: Mean within the same letters in each cultivar are not significantly different by fisher’s LSD
test at 5% level
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A4 Z R WRETNRFAPRBGEEE2ETHI FREFCEEEGH -
w2 AL

Table 4. The total leaf area, single leaf area, specific leaf area, and yields of the fourth leaf and
petiole of Pak-Choi 'Lyu Di' and 'Cyuan Sheng' under covered three coloured plastic
films in net house.

e fd FedZ RE® EEEaf wEw R AT
(cm?) (cm?) (cm*g) (kg/m?)
e W? 1046 aY 126.0 a 400.2 a 246 b
Y 1244 a 128.3 a 401.8 a 348 a
B 979 b 1289 a 4024 a 248 b
R 1140 a 110.7 b 3725 a 275 b
>R W 1083 b 1022 b 3224 a 192 b
Y 1248 ab 1248 a 3522 a 259 a
B 1319 a 128.0 a 3349 a 257 a
R 1298 a 129.8 a 3474 a 2.46 ab

Z:W: white net control group, Y: yellow plastic film, B: blue plastic film and R: red plastic film
¥: Mean within the same letters in each cultivar are not significantly different by fisher’s LSD
test at 5% level.

i

- SRS RPN 2 kSR R
Kp B EREF P SRR T S F i A B e 0 ® % PE §ORET 0 MO8 bk 3
755 PE AT S REFEREEE LA fh o ks eiR & (Cozzolino
etal.,2020) o kAT FIPFI WREEMR N REFT PN RRE > ABERPIP TP
FT 10 24100 24 R g oG 30 24 T fEAE R R RIBE S ] E RS
é%*‘i?‘r 5 i’:}*f-%'é%g)i??ﬁ—g‘ﬁxr% R S ﬁ‘:ﬁﬁ'“‘“b e E kAR R K 30%:.
Mola % 4 (2021)41* 2 # PE 4 @5 R s 4 AR R K E > A 9" 17 kB A 3%
26% - = f5F 4 RRERETFIRI P FI PR AR N k2
ZR 0 F 9 PRk B UK T Bk £ 400-480 nm £ % Sk £ 500-600 nm § P
BT fE o ok LB 600-700 nm eiT B w2k E kg o E5 R 90 580-630 nm gk £ E Lo
¢ % #495-580-630 Nm ik FLdk H o fr i A R/B A Bz PR B ¥ ¢ PHNE R L 4.8
512 47 ¢ WA F L 2425245 Fé A s 1818 19 RIFR %
FEeRe oW i F 161615 F ¢ FH - Fd PR 2 g

WLESY Z R
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AP AL R A 1.3-15(F 4) ) v cRARE R E TR F LR kg ftk s
fE% 3247 o
S PR RBERZRAE

CAET AN TEERA S EREZMEREF > BEAS TEES LR BE
(2018)F 5 & 4L 5o > 7 ¢ 11-12 BB 5 N BB T % 5 2°C o A2ESkdcH SA & * 24 P i
S RBEAIREES PRBEEF R AT R 2 TEHEERLET L R A R R R
Ao AT SRR ARLIBREE BV FRY NE BN TIEFR YW R
e i 0.5°C 0.6°C - 36 ff (2006)*~ 5 MM vk P 4838 A E ¥ 4 2 B AL KRB H 2
BREFEFLRBAAen TREADER - FIEEDIF NI F2 2 FEALH BT

BBV “533—” F\ v X B ﬁiﬁrﬁ y X E3—£F\ "EF",,, xﬁ;}{l}fz i ;)g_ﬁ 'F*;‘i{k'?);?’; , rﬂ
FEFREPEEE G L2 BANAIARFE A _A;g&;ggip@ﬁ,ﬁim
FNERL G I PR A e

Z ARG WORMN R & AR

TEKS 53F 52 FEH?.?:@_SV&'JPE SR T PR 4 ol B 4 A E R
(Runkle and Heins, 2001) = 472 3 41 % % i d 410w Fa0 Y W FR L P B0 1
FHnE RS F Atk £ o P FerARERREN B lmtn gk
Freph FERTaRM v A% FRAEDLE o dod 12 "BE FH
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CHFmE L BFEF o FR(425-490 nm)F A @ E % F A5~ F IR 3 s drd| T Sadh
i TE(KimetaI 2004)  FXEF P EIrflmir il £ o 2a PEESF ORE CEF L
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mEILGE > Thwe 3 4 (2020) 1 @ # R4  RB v 15 > HavFWRE L 2 > o ff~
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RN R d TR T BRI R R ehp R a0 30%0 o

ARk oA 42 WP SHERAZEAE Y2 ﬁﬁ?mt.}iw L RN O AR
1332 ppm % 2390 ppm - fiR[Z ke R G M o R FHY ERRWE Bk R T T
% 120 umol m? st > 54z 4500 ppm 2 b oo Frrd g PRI hoif B E KRR R
€ Bp g 2 R ,fi R o

Ed AR AEFAADER RO F IR FR N BTk fr kB A
B RprE e Mg B 22 6 2R { B g (Lillo et al, 2001) - 5%
Vol ki e A B TR FRECPT AR E Y FERARAZEANES
PF]F o AS FAeR K E Y P Ay D e R el BB R RIS 125 8 0.5 % (Appenroth
etal.,,2000) o p*t » AdRfe T Z A L kT U KA MRBER FEEZEIY ARE
F#EF 3 4 (Bliznikas et al., 2012) -

FEYi o FHO ¥ %“%ﬁﬁww g d AT s Apt T > ER R E
Flogg 4 » RIBW & F @ fethkd £ 25 Kﬁﬂﬁkli v R i d 2 YRR &P
AR oA BT fﬁ‘ﬂﬁﬁfi”‘ R R e J g ”rp s'; ¢ WG AZEIRE
25 BRIV AREZ N T A AT AER Y R PN AFERE X
HERABRBEER -

< ?Je
%% 2008 HHEMMFE* HF2R2 A7 c W2 P FXFFE 7 LA
% o 43pp.
BLF SV ECHEACFEFTR Z Y o208 B AFTE AL RHAARES o
AERREFATFEREREREFTE R~ BT 214:47-53

Appenroth, K. J., R. Meco, V. Jourdan, and C. Lillo. 2000. Phytochrome and post-
translational regulation of nitrate reductase in higher plants. Plant Sci. 59(1): 51-56.

Bliznikas, Z., A. Pukauskas, G. Samuoliene, A. Viroile, A. Brazaityte, J. Jankauskiene,
P. Duchovskis, and A. Noviékovas. 2012. Effect of supplementary pre-harvest LED
lighting on the antioxidant and nutritional properties of green vegetables. Acta
Hortic. 939: 85-91.

Cozzolino, E., D. Mola, I. Ottaiano, L. EI-Nakhel, C. Mormile, P. Rouphael, and Y. Mori.
2020. The potential of greenhouse diffusing cover material on yield and nutritive
values of lamb’s lettuce grown under diverse nitrogen regimes. Italus Hortus. 27:55—
67.

Franquera, E. N. and R. C. Mabesa. 2016. Colored plastic mulch effects on the yield of

73



-74-

lettuce (Lactuca sativa L.) and soil temperature. J. Agr. Sci. Technol. 3(3): 155-159.
Lillo, C. 2008. Signalling cascades integrating light-enhanced nitrate metabolism.
Biochem. J. 415: 11-19.
Mola, I. D., L. Ottaiano, E. Cozzolino, L. Sabatino, M. I. Sifola, P. Mormile, E. N.
Christophe, R. Youssef, and M. Mori. 2021. Optical characteristics of greenhouse
plastic films affect yield and some quality traits of spinach (Spinacia oleracea L.)

subjected to different nitrogen doses. Hort. 7(200): 1-15.
Iglesias - Bartolomeé, R., C. A. Gonzalez, and J. D. Kenis. 2004. Nitrate reductase

dephosphorylation is induced by sugars and sugar-phosphates in corn leaf segments.
Physiol Plant. 122(1): 62-67.

Kim, H. H., G. D. Goins, R. M. Wheeler, and J. C. Sager. 2004. Stomatal conductance of
lettuce grown under or exposed to different light qualities. Ann. Bot. 94: 691-697.

Rizwan, M., S. Ali, M. lbrahim, M. Farid, M. Adrees, S. A. Bharwana, and F. Abbas. 2015.
Mechanisms of silicon-mediated alleviation of drought and salt stress in plants: a
review. Environ. Sci. Pollut. Res. 22(20): 15416-15431.

Santamaria, P. 2006. Nitrate in vegetables: toxicity, content, intake and EC regulation. J.
Sci. Food Agric 86(1): 10-17.

Smith, H. and G. C. Whitelam. 1997. The shade avoidance syndrome: multiple responses
mediated by multiple phytochromes. Plant Cell Environ. 20(6): 840-844.

Son, K. H. and M. M. Oh. 2013. Leaf shape, growth, and antioxidant phenolic compounds
of two lettuce cultivars grown under various combinations of blue and red light
emitting diodes. Hortic. Sci. 48: 988-995.

Thwe, A. A., P. Kasemsap, G. Vercambre, F. Gay, J. Phattaralerphong, and H. Gautier.
2020. Impact of red and blue nets on physiological and morphological traits, fruit
yield and quality of tomato (Solanum lycopersicum Mill.). Sci. Hortic. 264: 109-185.

Zheng, Y. J., Y. T. Zhang, H. C Liu, Y. M. Li, Y. L. Liu, Y. W. Hao, and B. F. Lei. 2018.
Supplemental blue light increases growth and quality of greenhouse pak choi
depending on cultivar and supplemental light intensity. J. Integr. Agric. 17: 2245-
2256.



-75-

Influences of Coloured Plastic Film on The Growth of
Pak-Choi (Brassica chinensis Linn)

Ting-Yu Chung”  Yu Sung?

Key words : Coloured plastic film ~ Pak-Choi ~ Light quality - Light intensity - Fresh weight

Summary

In this study, three colored plastic films of red, yellow and blue were covered in the white
net and two varieties of Pak-Choi 'Lyu Di' and 'Cyuan Sheng' were cultivated in the net room for
40 days. The plant growth, facility temperature and humidity, and environmental spectrum were
investigated. The light intensity could be reduced by about 140 umol- m s in the net room. The
light quality was changed by covering the red, yellow and blue coloured plastic films . The yellow
plastic film could reduce the proportion of blue light by about 30%, and increase the
environmental R/B ratio to 150% compared with white net and other coloured plastic films. The
shoot fresh weights of Pak-Choi 'Lyu Di' and 'Cyuan Sheng' under yellow plastic film were the
highest, 45.7 g and 47.2 g, respectively, and the nitrate content in the petioles of both cultivars
were lower than 3500 ppm. The yields of Pak-Choi 'Lyu Di' and '‘Cyuan Sheng' under yellow
plastic film were 3.48 kg/m? and 2.59 kg/m?, which were significantly greater than the control
group with the white net of 2.46 kg/m? and 1.92 kg/m?, respectively.
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