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Influences of UV Radiation on Growth and Nutritional Quality
of Three Leaf—color Lettuce Cultivars
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Abstract The lettuces of red, purple and green leaves were planted with hydroponics, and the influences of UV radiation on the
spectral absorbance, growth and nutritional quality of the lettuces were studied. The results showed that for the three leaf— color
lettuce cultivars under UV radiation and blank control, the photosynthetic pigments spectral absorbance values were high and changed
drastically in the spectrum of 330-500 nm and 640-690 nm, and were low and changed smoothly in the spectrum of 500-640 nm
and 690-800 nm. For the contents of chlorophylla and total photosynthetic pigment, the green lettuce under UV radiation was not
remarkably different from the reference, in contrast, the red lettuce increased significantly, but the purple lettuce increased notably
only under UV-B radiation. The treatment of UV radiation significantly decreased the shoot fresh weight of the green lettuce, while
remarkably reduced that of the purple lettuce, but didn’t make that of the red lettuce notably different. The shoot dry weights of the
three leaf—color lettuces were lowered greatly under UV radiation. The concentration of phenol for the green lettuce lessened distinctly
under UV radiation, but it didn’ t differ greatly for the purple lettuce. The concentration of phenol for the red lettuce increased
remarkably only under UV=B. The treatment of UV radiation significantly reduced the concentration of flavonoid for the green lettuce,

but didn’t change those of the red and purple lettuces greatly. However, the treatment didn’t change the concentration of anthocyanin
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for the green lettuce, but enhanced those of the red and purple lettuces greatly. The concentration of soluble sugar for the green lettuce

increased notably under UV radiation, and that of the red lettuce was the contrary. But the concentration of soluble sugar for the

purple lettuce enhanced greatly only under UV—-A radiation.
Keywords lettuce; leaf color; UV radiation; nutritional quality

SAME(UV ) JE R AR S0 E B 4y, FEEFR A/
T 380 nm (G HE DX IR, 4 i 4 SRR UV 432 UV-C( <280
nm) .UV-B(280~320 nm) ,UV-A(320~380 nm) . i#id K=
JE TR 380 35 Hb Bk 3% 18T 9 A 58— 4 UV-B FI 4351 UV-A,
UV-A S A REA B A 15 H AR /N, 1 UV-B B A
8 AR RO, e B AT AR R A 4 A B B, A ET A
YA TGN E" . & KEMIERN, UV-B ik
WA K kB AR BRI A, R G rp s P R A S )
EERAF LR ki RE

LR, Tl V5 Y S BOR R Ak B Hl 55 1K
S UV SR 5T AP VE R, 3 b 2 B2 UV 4 S 10k
Wb UV 4R I8, X R A 7= A T B R . K BH 5
SRR PR B R O UV SRS X g S A K 52
M), HLAT S B SR o

EA 5T 24 b T UV-B X84 K A ™ %t Uv-
A FE AT D LIASTRI (8 5% 3 R A REEA T H AT 9 11
TR, AR RN G UV-B UV-A SRS %d g 584k K iy
FEM , DL 3 AR R e SRR, 3 UV 48 AN ]
B T 2 5

1 MRERE
1.1 WRES

20134F2—5 A e RV Bl 2= B IR 5 TR &
JEMF ST TR = AT IR0 . A SR g A (A —
) (R) VA (P) MERI A28 (B RFIA ) (G) TR
B 22°C, KA S S IR & IR A (mmol - L)«
5 Ca(NOs),,0.75 K.S0,,0.5 KH,PO,,0.1 KCI,0.65 MgSO,, 1.0%
107 H:BO,, 1.0x10™ MnSOs, 1.0x10* CuSO,, 1.0x10™* ZnSO,,
5%10° (NH.)eMo;02,0.1 EDTA-Fe,

20134F2 A2S HE W, B W AN E 43 7 15 H RS 4k
I 2K 80 em TE40 em 5 10 em /K IEEHE , FHESE 20 L
FEUL, EER AR SRS 3 HE , FRHERS AR 328k 54 H 23 H XK
BEAE R A S A TR T, REAE R B AT AR EL AT 19 2
3 8Fk.
12 7k
1.2.1 UVERAbE

BEE 2 UV AL HE . UV-A UV-B, 3l oA 3645 L)
—F A SE 30 W.365 nm UV-A 4N, 7351 5 UV-A FRSFHY
LM A (UV-A-G) B A 32 (UV-A-P) (£LI A 32 (UV-
A-R); —H B 5} 30 W.280 nm UV-B4E4MT, 435k UV-B
TS aR A 32 (UV-B-G) M2 (UV-B-P) A3
(UV=B-R) ; —FERHEAT UV GREA TR 431 Sk Xo) B A=

H(CK-G) &M 432 (CK-P) LM 43 (CK-R), 4 A23H
251 3 Hiltf7 UV G B, AR50 BRSR 1.5 h(19:00—20:30)
122 MEHE

20134FE5 H 6 H& 11 HXASEMAEYE G AR S,
BV A FDCE TOCA O RZWOCE AT E . PR
M e T R R T E (R o BRRFEHLIEE 3k, &
R EB ] SRS 5 R SRR AR, L 809%% A i BT $ B
MR AR E G G REWOLE TR S R, R
7E 330~800 nm WG HE , I IO 4R 5 LA 19%Eh i - H
PRBUL TR ) AL 2R e O IR
XFE T LL0.09 g mL 2R RBRIR 5 0] R U R
Je D PR IR O, FET TSR AT s P 5 1

2 HR5H54H
2.1 UVIRSTXT 3 FhM 4 SEX R M A 820

WE PR, 3 Rl A S8R AN R UV A 38 R ) B, o
A Z OB 2 AR FE LA AR AL, #B A 330~500 nm L5
T 556 640~690 nm £1 5 2 4B 1B TR BR IX, L )% 500~
640 nm 4¢ . B KOG 690~800 nm £T0% T4 2 AN HE TR ER
X5 330~500 nm i B A (0 R MR K H AR fb B 1
A X3, 340 nm F1430 nm A0 F H R AIEE — KRG (E ,
SR M T B, 7E 390 nm 1500 nm &b R Em sl . %06
T [X 4% KOG FE R R T 500~640 nm F1690~800 nm i B
TG . 640~690 nm ik X HAT — A GREM ISR, H 054
78 500~640 nm i XA AR WOE R AN, HZ iy
Ko A EZEAE690~800 nm Vi X WG fe /), I HIW
ARAER /N, BRI B A G R WOCRE L, UV 4R 5
SRR LTI A SRR A SO R 45 A IR, UV-B Ak
FRAER A SO EE T X IR (H UV-A B R WO /IN X
B, Hrp UV-BAEEAGLT A S g i AR S e B e K

-a- CK-P
—CK-G

5 )
330 360 390 420 450 480 510 540 570 600 630 660 690 720 750 780
H/nm

B ZSMEERETT 3T & 4 S Rk ih 4%
Fig. 1 Spectral absorbance curves of the three leaf—color
lettuce cultivars under different UV radiations
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Table 1 Influence of UV radiation on content of photosynthetic pigment of three leaf—color lettuce cultivars
e Fe 4 (mg-g™) Lo/ %
S M2k b KiE MR EER M2gRa  MHERD KPP MR

CK-G 0.30° 0.10" 0.07 0.48 63.10" 21.29° 15.70"
UV-B-G 0.38 0.13" 0.09" 0.60° 62.89" 22.35° 14.76"
UV-A-G 0.36° 0.13 0.09" 0.58 62.06" 22.49° 15.45"

CK-P 0.65* 0.22* 0.15" 1.02* 63.68" 21.27° 15.05
UV-B-P 0.76* 0.28" 0.17* .21 62.98" 22.72¢ 114.30
UV-A-P 0.59" 0.21"™ 0.13 0.93 63.22" 22.68" 14.10°

CK-R 0.60" 0.05° 0.20 0.85" 71.01" 5.26" 23.74*
UV-B-R 0.64" 0.22° 0.14" 1.00* 63.48" 22.21" 14.31"
UV-A-R 0.62* 0.20™ 0.15" 0.97" 63.73" 20.94* 15.34"

E R EF RS HE LAARR F AT EFEE(P<0.05), TR,
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Table 2 Influence of UV radiation on spectral absorbance of three leaf—color lettuce cultivars at particular spectrum

fbyH oL
340 nm 380 nm 430 nm 620 nm 660 nm
CK-G 3.38 1.17¢ 1.66° 0.14" 0.82°
UV-B-G 3.29" 1.36% 1.97° 0.16" 1.04°
UV-A-G 2.61° 1.21% 1.93¢ 0.15" 0.99°
CK-P 377" 2.42" 2.96" 0.27" 1.77"
UV-B-P 3.98° 2.79" 347 0.33* 2.13°
UV-A-P 3.66" 1.63 2.52" 0.25" 1.61°
CK-R 3.56" 1.65¢ 2.71" 0.19* 1.60"
UV-B-R 4.00 3.00° 3.05" 0.28* 1.77*
UV-A-R 3.91* 237" 2.99* 0.26" 1.69"
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Table 3 Influence of UV radiation on biomass of three leaf—
color lettuce cultivars
b b 0 77 M [ T /g
CK-G 23.59* 2.36
UV-B-G 15.89" 1.42"
UV-A-G 17.79" 1.31°
CK-P 16.93" 2.05
UV-B-P 20.43" 2.00°
UV-A-P 19.44* 1.843"
CK-R 21.94 1.97°
UV-B-R 18.98" 1.86"
UV-A-R 20.45* 1.842"
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Table 4 Influence of UV radiation on contents of antioxidant substances and soluble sugar
of three leaf-color lettuce cultivars
S/ (0D g™) FEHE T/ (ODss-g™) 175 Z/(AODsan-g ™) AR %
CK-G 3.88" 4.09 0.07° 1.99'
UV-B-G 2.58° 3.60" 0.20° 3.40°
UV-A-G 2.77° 3.79" 0.08° 2.19+
CK-P 423" 4.12° 0.93" 3.49°
UV-B-P 413" 4.12° 1.45° 3.10"
UV-A-P 4.13" 4.11° 1.03" 3.51°
CK-R 4.14" 4.11° 1.45° 3.02"
UV-B-R 4.34" 4.12° 2.78" 2.17¢
UV-A-R 427" 4.12 1.97" 2.71"
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