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Effects of Light Spectra on Soybean Cotyledonary Node Regeneration System
WEN Tao, JIAO Xue-lei, LIU Xiao-ying, XU Zhing-gang

(College of Agronomy, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: The soybean cultivar Liaoxian 1 was used as the experimental material to determine the effects of different light
spectra on soybean cotyledonary node regeneration. Under six different light conditions, the soybean cotyledonary nodes from
germinated seeds for 7 d were used as the explant and inoculated onto shoot initiation, shoot elongation and rooting medium
-s~", and photoperiod was 12 h light/12 h

dark. The results showed that the 630 nm red light resulted in inhibition of elongation between multiple shoots. Compared with

successively. The photosynthetic photon flux density (PPFD) was 50 wmol +m ~

630 nm red light, 660 nm red light promoted remission of this inhibition noticeably, and resulted in greater growth, chorophyll
accumulation and dry mass of multiple shoots, and greater growth, dry mass and root development of regenerated plantlet.
Green or yellow light added to the complex spectra of red and blue light resulted in inhibition of elongation between multiple

shoots, yellow light aggravated this inhibition. Green light added to the complex spectra of red and blue light resulted in grea-

ter growth, chorophyll accumulation and dry mass of multiple shoots, and rooting of soybean plantlet in vitro.
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Table 1 Major technique parameters of different light spectrum of LED

e b 38 Yt PPFD /pmol »m 2«5 ™! JOEEEE Total PPFD
Light treatment R0 Reeo B G Y /pmol-m =251

Res0 B 36. 49 - 13.51 - - 50
Rego B - 36. 49 13.51 - - 50
Re30 BG 33.75 - 12.50 3.75 - 50
Rego BG - 33.75 12.50 3.75 - 50
Rez0 BY 33.75 - 12.50 - 3.75 50
R0 BY - 33.75 12.50 - 3.75 50
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Table 2 Effects of light spectra on induction of multiple shoots from cotyledonary nodes in vitro

AL T EHER
Light treatment Induction rate of shoots /%

CK 100 0 a

Rgz B 93.33+6.67 a

Reeo B 86.67 +13.33 a

Re30BG 86.67 £13.33 a

Rgg0 BG 73.33+17.63 a

RgzBY 80. 00 £20. 00 a

Reso BY 73.33£13.33 a

T BRI S
Average shoots Induction rate of elongate shoots/%
4.67 £0.33 a 23.41 £3.52 ¢
5.67 £0.88 a 15.08 £2.28 ¢
4.67 £0.33 a 65.00 £5.00 a
5.33+0.88 a 35.00 +£5.00 b
4.00+1.00 a 44.44 +£8.01 ab
7.67£2.33 a 16.19 £4.86 ¢
4.33£0.67 a 33.33£0.00 b

AN[R)/ING FAER R A% R PR IR] 9 22 5 B EE (P <0.05) , TRl

Different letters in columns indicate statistically significant differences (P <0.05). The same bellow.

LED 25635 Ab BRIR], K505 25 fRA RO
FEHBI TR E 2 5. Ry B R BG il Ry BY
A PR ZF AR AR 03 ]2 Rz B Rezo BG T Ry BY 42k
Y 4.31, 1.27, 2.06 £, xR E GGk,
660 nmZI G H 630 nm Z1 3G A AT F 75 5 A
HEZE— UK

Rz BG A B Y ZF K R W 35 KT Regy B A
R o BYARMFR , RBHFE &4 630 nm 215G AR, 7R
fnggtal A E ZEK O T —3, 7E &4 660 nm

ZOERYAL B ZE M AR A B AR 0 Rego B > Rego
BG > Ry BY , IR INERIE sl B YEEI I A AR 2P AR L2
AL, A EOERCR 23
2.2 RiEHHIHTE 1 SMEFERKTME

U2 3 s, LED 2 A 56T6 Ak B 1 it A
2RO R e T Y R T R, R e
JEITHILE , LED 5618 A A T AL R AT
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Table 3 Effects of light spectra on growth of multiple shoots in vitro

4B

Light treatment

HFR
Shoot length/cm

M

Shoot diameter/ mm

kB

Number of leaves

T

Dry mass of shoot/mg

CK 2.21 +£0.06 b 0.89+0.10 d 3.33+0.33 a 3.17+0.71 d
Rez0B 2.26 £0.18 b 1.26 0. 08b cd 3.00 £0.57 a 4.30 +£0.09 cd
Reso B 2.82+0.04 a 1.58 0. 07 ab 2.67£0.33 a 7.13+0.27 b
Rg30BG 2.51 +0.20 ab 1.01 0. 09 cd 2.33+£0.67 a 6.13+0.36 b
Rgeo BG 2.8+0.11 a 1.92£0.12 a 3.00 £0.00 a 9.78 £0.41 a
Rg3BY 2.54 +0.09 ab 1.50 =0. 09 abc 2.67£0.33 a 5.74 £0. 26 be
Rgeo BY 2.78 £0.11 a 1.81 £0.20 a 2.67+0.33 a 7.28 £0.36 b

Reo B AL BRI A A ZE R BRI T8 1o 35 % T
Rg30B 3 Rego BG A0 B g A= 2 ZE M AT 32 I 2% 5 T
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Fig. 1 Effects of light spectra on chorophyll content of multiple shoots in vitro
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Table 4 Effects of light spectra on growth of soybean regenerated plantlets in vitro

Jb3 B eVl T FAHEL A ARG S
Light Plant height Stem diameter Dry mass Number of Main root Root activity
treatment /cm /mm /mg main roots diameter /mm /g g™l -h7!
CK 8.08 +0.51 ab 1.29 +0.07 d 104.30 £6.21 d 5.00+1.00 b 1.33£0.03 ¢ 1.49 +0.09 b
Re30 B 8.94+0.84 a 1.48 £0.03 cd 123.23 +10.48 cd 5.33+0.33 ab 1.43 +0. 10 be 1.73 £0.08 b
Rgeo B 6.48 +0. 82 ab 1.73 £0. 12 abec  165.03 =11. 81 abc 7.33 +0.88 ab 1.94 +0. 35 abe 2.26+0.14 a
Re30 BG 8.66 £0.67 a 1.68 0. 11 be 150.30 £17.99 bed  5.33 £0.33 ab 1.72 +0. 20 abc 1.64 +0.08 b
Reso BG 5.66 +£0.67 b 2.07 £0.07 a 216.33 £23.27 a 8.00+1.00 a 2.07+0.12 a 2.28 £0.08 a
Rz BY 9.01 £0.65 a 1.55 +0. 07 bed 131. 17 £9.76 cd 5.33+0.33 ab 1.45 +0. 06 abc 1.72+0.12 b
Reeo BY 6.67 £0.36 ab 1.88 +0. 11 ab 196.40 +18.70 ab 7.67 £1.20 ab 2.02 +0.22 ab 1.77 £0. 17 ab

Re30B Re3o BG il Ry BY b B (1) 0 55 43 1) K F
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