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Effects of ultraviolet-B radiation on growth, yield and quality of pakchoi ( Brassica campestris
ssp. chinensis) CHEN Lan, WU Zhen®, JIANG Fang-ling, XU Lei, WANG Jia-qgian ( Horticulture
College of Nanjing Agricultural University, Nanjing 210095, China), J. Plant Resour. & Environ.

2008, 17(1) : 43 —47 .

Abstract: Plant growth, yield and quality of pakchoi ( Brassica campestris ssp. chinensis Makino )
treating with 0.4, 0.5 and 0.6 W - m ? ultraviolet-B( UV-B) irradiated 2, 3 and 4 h - d successively
for 7 days were studied in greenhouse. The results showed that there were not significant difference in
fresh weight, height, leaf number, dry matter content, chlorophyll content, soluble sugar content and
nitrate content of pakchoi between treatment groups and control group after 35 d of stopping irradiated ,
however, V. content increased and soluble protein content decreased in treatment groups. After irradiated
with UV-B, the percentage of pakchoi plant of hypocotylar length above 2 cm was significantly lower than
the control, which indicated that UV-B irradiation treatment has a significant effect on controlling plant
overgrowth. The best treatment condition is that pakchoi is irradiated 2 h + d ™" with 0.4 ~0.6 W « m ~2
UV-B successively for 7 days since cotyledons fully opened, which can be effective on controlling
overgrowth and enhancing V. content, while will not induce decline on yield and quality.
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Table 1 Effect of UV-B irradiation on fresh weight and dry weight of pakchoi ( Brassica campestris ssp. chinensis Makino )"

fam et A 10 AR bR i 8 S L/ ARl AR T R R g
BE/W-m? [@/h-d7! Fresh weight at different times Dry weight at different times
Irradiation Irradiation
intensity time 14 d 21d 28 d 35d 14 d 21d 28d 35d
0.4 2 1.06ab 3.89abc 9.65abc 13.07a 0.08a 0.20abe 0.38bc 0.88a
0.4 3 0.94ahc 4.49ab 10.75a 15.17a 0. 06abc 0.24ab 0.49ab 0.77ab
0.4 4 0. 84bcd 2.76cd 6.89¢cd 11.69a 0. 06abc 0.15¢cde 0.37be 0.58ab
0.5 2 1.05ab 3.49bcd 10.77a 13.00a 0.07a 0. 18bed 0.59a 0.81a
0.5 3 1.02ab 3.72abed 9.85ab 13.00a 0.08a 0.21abc 0.37be 0.83ab
0.5 4 0. 66cd 3.39bed 7.79bed 10. 86a 0.04bc 0.13de 0.29¢d 0.42b
0.6 2 0. 90abcd 3.49bcd 9.0labc 12.51a 0.06a ' 0. 18bed 0.37be 0.86a
0.6 3 0.95abe 3. 57abed 9.01abc 12.81a 0.06ab 0. 18bed 0.35cd 0.73ab
0.6 4 0.59d 2.65d 6.07d 11.84a 0.04c 0. 10e 0.23d 0.55ab
CK 1.18a 4.73a 11.18a 15.77a 0.07a 0.27a 0.51a 0.89a

DCK: H%E HREHE Natural light in greenhouse; [A]3 AR F/FERTE P =0.05 7k¥tx5%&%f§m§#ﬁ§ﬁ§ﬁiﬂ§ Different letters in

the same column indicate the significant difference at P =0.05 level by using Duncan’ s Multiple Range Test. -
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Table2 Comparison of some growth indexes of pakchoi ( Brassica campestris ssp. chinensis Makino) by UV-B irradiation after 35 4"

ﬁpﬁﬁ/w m 2 Hﬁg'fﬂi“‘é]/h o kRS /om 3 FYHRER/ % B/ g B/ %Y Percentage?)

I)jradlat.lon Irra(_hatmn Height Leaf Dry matter Yield

intensity time number content A B
0.4 2 21.2ab 5.5ab 7.5a 653.5a 21.5bc 2.3¢
0.4 3 25.0a 5.9ab 5.2ab 758.5a 30.3ab 11.1b
0.4 4 22.0ab 5.4ab 4.6ab 584.5a 16.9bc 0.0c
0.5 2 22.0ab 5.7ab 6.9a 650.0a 29.7ab 4.1c
0.5 3 23.43b 6.1a 6.3ab 650.0a 28.3ab 5.5bc
0.5 4 21.0ab 5.3b 3.8b 592.0a 9.5¢ 0.6¢
0.6 2 22.7ab 5.2b 6.9a 625.5a 28.4ab 5.0¢
0.6 3 22.6ab 5.5ab 5.9ab 640.5a 32.8ab 5.8be
0.6 4 20.1b 5.6ab 4.8ab 543.0a 6.9¢ 0.0c
CK 22.4ab 5.8ab 5.2ab 788.5a 41.5a 23.7a

DCK. 2% BRI Natural light in greenhouse; RIF B A EEEERAAE P =0.05 KEEREESHERLREER B FE Different letters in

the same column indicate the significant difference at P =0. 05 level by using Duncan’ s Multiple Range Test.

P A FTHRMKEKRT 1 em 93

#k Plant of hypocotylar length above 1 cm; B: TRkl B A TF 2 om {948k Plant of hypocotylar length above 2 cm.

%3 UV-BREES XAARHAHERSROER"
Table 3 Comparison of chlorophyll content of pakchoi ( Brassica
campestris ssp. chinensis Makino} by UV-B irradiation after 35 4"

R HR S B

BN m e kg™ Content Chla/
Irradiation  Irradiation Chlb
monsity _ time Chla Chib Total
0.4 2 0.67a 0.31a 0.98a 2.22a
0.4 3 0.95a 0.46a 1.41a 2.08a
0.4 4 0.87a 0.3%a 1.26a 2.25a
0.5 2 0.70a 0.32a 1.03a 2.18a
0.5 3 0.85a 0.40a 1.26a 2.13a
0.5 4 1.02a  0.44a  1.46a  2.36a
0.6 2 0.79a 0.37a 1.16a 2.15a
0.6 3 0.92a 0.43a 1.33a 2.16a
0.6 4 1.04a 0.47a 1.50a 2.23a
CK 1.03a 0.50a 1.54a 2.10a

DCK. RE K 4R ¢ B8 Natural light in greenhouse; [ i) A =
BRREP=0.05 KFLELMERHERERRERER
Different letters in the same column indicate the significant difference
at P =0.05 level by using Duncan’ s Multiple Range Test.

2.4 UV -B RB&x/hAFERBENRN

UV - B BESHAL S 35 d, b A /NEARE
WO RIBRE 4, hiFR4 TLFE R, X BAUPEHZE
oA VAR, U 0.34 g - kg7, BERT
0.4W -m?UV-BEH3h-d'.05W -m™
UV-BHEESS2 h-d'#10.6 W-m™>UV-B RS
3 h-d'K4h-d 441, KB UV - B BRI
E/NEER A VoS R ERE AR K VoS’
ERARE.

HEARALUF L, FLABL /DA FEHE

BERSWRERARE,(HE UV - B IRETH E K
R FI TR, LL0.6 W - m™ UV -B
4 h - d AN ERNTBERSERR, B
2 1.19% , 9 AMALBELL A 6 A AbTBLLIY /N TR
MRHEARSEEERTHE, 05 W -n™
UV-BRE2h-d  ALIMARKMK(1.02 8- kg™'),
PLBH UV - B B AT /DA S E A RS & T
M, ZREBEMHMNGERER, FLAIA/PEKN
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NTE N

%4 UV-BESE3S XAERTERREFOLR
Table 4 Comparison of main quality indexes of pakchoi ( Brassica
campestris ssp. chinensis Makino) by UV-B irradiation after 35 d"’

AR
i mgt Ved  URER moms pimas

BE/W -m~% [E/h B/ kg! és:%g:: i/g-kg'li/g-kg’l
Il:!adiat.ion ].rra('iiation Ve sugar Solub.lé Nitrate
intensity time content content protein content
content
0.4 2 0.46ab 0.70bc 1. 16abc 1.13a
0.4 3 0.57a 0.46bc 1. 14bed 1.37a
0.4 4 0.42ab 0.77abe  1.13bed 1.16a
0.5 2 0.56a 0.37¢ 1.02e 1.18a
0.5 3 0.46ab 0.90ab 1. 16abc 1.18a
0.5 4 0.46ab 0.87ab 1.17ab 1.30a
0.6 2 0.54ab 0.75abc  1.08cde 1.18a
0.6 3 0.55a 0.67be 1.12bed 1.25a
0.6 4 0.57a 1.19a 1. 06de 1.12a
CK 0.34b 0.78abc 1.22a 1.21a

D CK. 852 H AR Nawral light in greenhouse; [W%] & #A 5
BEREP=0.05 KELBERFERERRERBE
Different letters in the same column indicate the significant difference
at P=0.05 level by using Duncan’ s Multiple Range Test.
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