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Effects of different light quanlities and illumination
supplement on growth and photosynthetic
rate of rice seedling
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(1. Guangxi Institute of Botany, Guangxi Zhuangzu Autonomous Region and the Chinese Academy of
Sciences, Guilin 541006, China; 2. Guangxi Academy of Sciences, Nanning 530007, China )

Abstract: The transmissivity of rice leaf under the wavelength of 380~800 nm were measured to reckon the absorb-spec-
trum. And rice seedlings were cultured under 12 h of continuous illumination with blue light (47545 nm) ,yellow light
(58545 nm),red light (66015 nm) and white light everyday. Meanwhile, the lights were extraordinarily offered to rice
seedlings grown under natural conditions in daylight, metering the dynamic growth of the plants during this time and
measuring the photosynthetic rates and curves with Li-6400 50 days later. The results showed that the light with wave-
length of 400~500 nm or 680 nm was absorbed stronger by rice leaves. When growing under light with different quali-
ties, the seedlings treated by blue light were much stronger than the others. Growth of rice seedlings was obviously en-
hanced by illumination supplements, Healthy index of seedlings treated by white light 4 h/day was maximal, and the
yellow light 2 h/day treatment was the second. In addition,the photosynthetic rates of the blue light 2 h/day treatment,
the blue light 4 h/day treatment and the white light 4 h/day treatment were improved.
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KRB (Oryza sativa L.) & 253, &8
KHEFPHEIRI @A, AEGTEMEARE 475+£5 nm),
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T il 4 43 4 3959 B9 18 Y6 R A0 38 H 64T (40 w),
1.2 Ak
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M AL TR-80 [ §F /35 5361 8 6 6 1 BE W iR 48 Xt
IR ARG R o B 7E 380~ 800 nm ¥ Bl P AT BT &R

W, AR 28 59 61 HE B 0 A X O [ B 4 o6 R B
X KN

1.2.2 RAXFAARBHGELE KRG T 0 KAREH
FEW 24 hfEF 2 d 5, EFEHFHE I
FRETERBER D, FHETERZEANEWATS
45 nm) . # (58545 nm) . £L (66045 nm) 3} B4k
(LED) M@ B Y6 4T T (AT R4 51 B B R —
ER/PEIE],30+2 CHEF,ERETE 12 h/d,20
dEf BIERELEAEHIRE . AR HESE
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L2.3 At RBYH B E KRG m  EBER K
OB EFFAKEMFETRARRENE R E X
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Fig.1 Transmissivity of rice leaf under the
wavelength of 380~800 nm
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Table 1 Effects of blue light,red light,yellow light and white light on growth of rice seedlings

H i SR BRHE W HEGKE/# SEGE/ B /R s

Age Lioh it Light intensity  Height No. of Fresh Fresh weight Appearance
oD ight quality (mg+m?-st) (cm) leaf blade weight /height PP

20 B 5% Blue light 749 8.4 2.0 0.14 0,017 BB R E

41 3% Red light 1680 8.5 1.2 0.12 0.014 HERAH . BER
# 5% Yellow light 986 8.9 1.2 0.11 0.012 RS . RER
A 5% White light 1074 7.8 1.4 0.12 0.015 HEE B8 6

R 2 HERBEHMERER

Table 2 Growth condition of seedlings under illumination supplement treatments

IR BB E X B 5% White light # % Yellow light 15 5% Blue light 21 5% Red light
Adding light times and CK

items of measurements (0 h) 2h 4 h 6 h 2h 4 h 6 h 2 h 4 h 6 h 2h 4 h 6 h
3= 7d 6.0 11.7 10.9 12,4 9.7 11.7 11.6 11.7 12.0 11.8 11 10.3 10.7
Height (cm) 13d 18.3 21.7 24.0 23.5 25.5 24.8 24,0 22.4 22.0 24.0 25.2 24.7 22.6

20d 21.8 24.2 28,5 24.8 29.5 25.5 24,1 24,2 28.2 27.7 28.0 28.0 25.9
61d 45.0 46.0 52.5 35.4 57.4 51.8 51.1 57.0 50.0 45.1 55.7 49.5 46.5

2 (€ ) 74d 1.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
No. of leaves 13d 2.0 2.0 2.5 2.5 2.5 2.5 2.5 2.0 2.0 2.5 2.5 2.0 2.5
204 3.0 3.0 3.6 3.0 3.4 3.1 3.3 3.1 3.2 3.4 3.4 3.4 3.7
61d 4.0 4.0 4.5 4.0 4.5 5.5 5.5 5.0 5.0 4.5 4.5 4.0 4.5
#E L/ 7d 0,04 0.06 0.06 0.06 0.05 0.05 0,05 0.05 0.05 005 0.05 0.05 0.05
Fresh weight 13d 0.08 0.10 0.10 0.09 0.11 0.11 0.11 o0.10 o0.10 0.11 0.11 0.11 o0.11
204 0.12 0.20 0.24 0,21 0.25 0.20 0.20 0.18 0.18 0.22 0.23 0.24 0.20
61d 1.00 1.10 1.86 0.85 1.65 1.36 1.37 1.53 1.16 1.14 1.39 1.28 1.17
T& GE/#) 7d 0.01 0.02 0.02 0.02 0.01 0,02 002 0.02 002 002 002 002 001
Dry weight 13d 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 002 0.02 0,02
20d 0.02 0.03 0.04 0.03 0,03 003 0.03 0.03 0.03 0.03 0.03 0.03 0.03
61d 0.29 0.32 0.51 0.23 0.43 0.33 0.33 0.41 0.29 0.33 0.37 0.31 0.31

0. B0 HEME 20 8, BUFI{E.  Note: All data are the average of 20 observation value.

2.3 #hExk B B E KRR M FR2AR, 4 FCAL G EERN B RN, RE
2L AARRAARRBHER SN0 AR HEREHLEE A4 hEM86%, Ht2h
2T E L EMEAL B AR 13 d.4 FAELEMK 655,106 2 hiin 53%.,
WY EHRBEHA L X RE, KB EEEL *hFESERAE KRG % 20 d LARTES . 4 FrAb e AL
2006, EAEAHE)E 20~61 d, KL KE  BEOTEHHLXEE 500U E. B 61 X, Bk
Potoxt B EIE R A B, ZF BBt FHIL TEERENNMHEIE 4 b, 762,
2 h X HRBE R WE KR, kB, BE 61 X Ga EREER AN 2~4 h X i B A Bk
B XK R R IR R B VBN 2 h, A B BB R R A B 4h X B AR pR B E A
AFPROEAEETEKRR S 7 d IPE M AR TESRERS. Bl NEFEENAEL R, TE
BB, EIEX 1000 EHM AN EMETI.E  FHBTHOEE RERMNEARNZTHLR
61 d B, X It BB B I B R B R BB AR, A LR EE L RE B 4R B R A L TR BT
23.2ARRRAAR ABEHEEREFN Y0 N AR, FRENFET AEHEEK E—-BA 8L
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Fig.2 Photosynthesis curve of rice leaves after adding light
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