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Abstract: Traditional method of cultivating seedling in the field would be more susceptible to natural conditions, espe-
cially in the consistent rainy days. It is effective to solve this problem by industrialized rice seeding. LED is a promising
light source to be used in the seedling factory due to its advantages of light quality, light effects and low—power consump-
tion. To investigate influence of different blue light on the growth of three—leaf stage and five—leaf stage rice seedlings.
Seedlings of Tianyou 998 (Indica) and Shengdao 14 (Japonica) were exposed to the illumination of three blue light
LEDs (450, 470 and 490 nm) under following condition; light intensity (60+5) wmol + m® + s, photoperiod
12 h - d". Then, multiple growth index were evaluated. The results showed that under blue LEDs treatment, in two rice
seedlings of different ages, sound seedling index, root activity and root number increased, carbon and nitrogen metabolic
activity enhanced, as well as the antioxidase activity. Although three blue LEDs treatments have different influences on

the growth of two rice seedlings with different age, rice seedlings grew better under 450 nm illumination. The present re-
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sults suggested that 450 nm or 490 nm LEDs could be selected as an independent or mixed light source for cultivating

rice seedling in practice.
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Table 1  Effects of different blue LEDs on morphological index in two rice seedlings
s oepn K ; 731 ZERERE SRR T RTSETIRON
Devel’?)[iifftal A Cultivar T A Root ﬁf}% Pl.a nt .Stem Fr?'Sh D.ry Soi-iri(?:‘ sti%ling
reatment length height diameter weight weight .
stage (em) number (em) (em) (g) () index
=i KA 998 CK 3.48b 7a 20.92a  0.135ab  0.9396c  0.1764b  0.00115¢
Three-leaf stage Tianyou 988 B450 3.71b 5c 15.35¢ 0.145a  1.1065b  0.1867a  0.00177a
B470 4.81a 5¢ 17.66b  0.133b  1.2637a  0.2137b  0.00157b
B490 3.80b 6b 18.17b  0.132b  1.0362b  0.1751b  0.00131c
XF 14 CK 4.28ab 7a 1451a  0.147d  12562b  0.1767a  0.00179h
Shengdao 14 B450 4.50a 7a 1237¢  0.162b  1.3191a  0.1735ab  0.00227a
B470 4.06b 6b 13.25b  0.171a  1.1490c  0.1677b  0.00217a
B490 3.77¢ 6b 14.02ab  0.155c  1.1158¢  0.1739ab  0.00193b
T F Ak 998 CK 3.24¢ 9l 19285 0.157¢  1.3097¢  0.2573b  0.00210c
Five-leaf stage Tianyou 988 B450 3.43be 13a 1672 0.203a  2.0755a  0.3264a  0.00397a
B470 5.16a 8¢ 18.38a  0.184b  1.5234b  0.2681b  0.00269b
B490 3.76b 8¢ 18.86a  0.153¢  1.3580c  0.2476b  0.00201c
F 14 CK 4.53¢ 9a 22792 0.16lc  1.4207b  0.2005h  0.00142d
Shengdao 14 B450 5.10a 8h 17.16c  0.177b  1.7932a  0.2534a  0.00223b
B470 4.11ab 7e 17.54c  0.190a  1.8158a  0.2659a  0.00292a
B490 3.95b Te 20206 0.163c  1.3318b  0.1921b  0.00183c
Hs b, d KR EERTE 0.05 KF E 2% S AILE, PR

Note : Different letters of a, b, ¢, d, represent significant differences at 0.05 level. Compared within the same column, the same below.
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Table 2  Effects of different blue LEDs on content of photosynthetic pigments in two rice seedlings

25 ) o S 2% % Chlorophyll Klw p 2
Devel‘t’pme“tal Cultivar ngll?tt Chl a Chl b Chl a+Chl b Chla/Chlb Camte?,“;};‘v)
stage ualr - - - - .
® Auery (mg-g'FW)  (mg-g'FW)  (mg-g'FW)  (mg-g'FW) mere
= KA 998 CK 2.764a 0.872a 3.636a 3.169b 5.448a
Three-leaf stage  Tianyou 988 B450 2.452b 0.747b 3.330b 3.284bh 5.172a
B470 2.024¢ 0.554¢ 2.578¢ 3.653a 3.956h
B490 2.118¢ 0.577¢ 2.686¢ 3.668a 4.081b
XF 14 CK 1.658a 0.910a 2.568a 1.842b 3.837a
Shengdao 14 B450 1.933a 0.479h 2.412a 4.037a 3.726a
B470 0.950h 0.249¢ 1.199h 3.816a 1.927b
B490 1.007b 0.269¢ 1.276b 3.750a 2.061b
L Kk 998 CK 6.748a 4.339a 11.086a 1.555b 10.918a
Five-leaf stage  Tianyou 988 B450 4.827b 3.570b 8.397h 1.352¢ 7.860c
B470 4.834h 1.362d 6.196d 3.551a 9.339h
B490 4.338h 2.798¢ 7.137¢ 1.550b 6.266d
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Fig. 1 Effects of different blue LEDs on root
activity in Tianyou 998 seedlings
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activity in Shengdao 14 seedlings
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Fig. 8 Effects of different blue LEDs on soluble

protein content in Shengdao 14 seedlings
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Table 3 Effects of different blue LEDs on carbon metabolism of two rice seedlings in different development stages

S g ) I Leaf #R Root
Developmental B W T TR ) et
stage Soluble sugar Starch Sucrose Soluble sugar Starch Sucrose
(mg - g'FW) (mg-g'FW) (mg-g'FW)  (mg-g'FW) (mg:-g'FW) (mg-g'FW)

= KAt 998 CK 13.38b 26.60c 10.86d 5.88d 41.13¢ 3.97¢
Three-leaf stage  Tianyou 988 18.64a 78.70a 19.55a 15R.35h 60.11b 11.84a
R2 14.43h 10.43d 12.81b 1.31c 58.61b 3.75¢

R3 18.86a 37.71b 11.69¢ 19.34a 93.53a 9.81b

XH 14 CK 8.53a 19.21¢ 6.02¢ 6.38h 86.81a 2.73d

Shengdao 14 g 8.69a 44.39a 10.13a 9.00a 90.68a 6.74a

R2 8.57a 16.98d 7.19b 7.23b 88.02a 5.87b

R3 8.14b 24.60b 6.11¢ 7.09h 86.37a 4.93¢

4 KAl 998 CK 16.03d 20.82d 13.00¢ 12.19bh 31.56¢ 6.68¢
Five-leaf stage  Tianyou 988 g, 21.61c 25.67¢ 15.88h 14.13b 42.76b 7.29
R2 24.23b 31.91b 16.45h 14.47b 44.36h 9.19h

R3 27.03a 39.25a 17.82a 20.31a 48.83a 11.40a

XA 14 CK 10.60c 14.99% 13.99d 5.62d 28.73¢ 6.65d

Shengdaold gy 13.93b 16.67b 16.49¢ 6.51c 32.87h 7.78¢

R2 14.63b 16.67h 18.57h 7.12b 32.87b 8.73b

R3 18.02a 22.28a 20.79a 9.22a 65.25a 9.50a

A AN A B AR i sl o AR R A )
A REiE— 2B 05T . ARRIEK i e BRI RE S =
IRAERE AR 205 07, 5 O RE 4 R AR R A
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77 AR K REAS 5] i A, AS ) i 496 38 1
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AR EA B I RR
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B470 AbEERT 2 SR KRR RO AR N rT AR A
B, x5 E WIS (1999) ABILHISE(2000) 25
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