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Effects of different light qualities on growth and photosynthetic
characteristics of Bletilla striata seedlings in vitro
WANG Tingting, ZHAN Zhuo, MA Jian, CHEN Yiqun, LI Yang®

( Fujian Zhongke Biotechnology Co., Lid., Quanzhou 362400, Fujian, China )

Abstract; Bletilla striata has a very low natural reproduction rate, and tissue culture is one of the main ways of its
seedling reproduction. In order to explore an efficient artificial light environment for improving the quality of B. striata
and shortening its seedling time, the growth and photosynthetic characteristics of B. striata seedlings under different
light qualities were studied. The results were as follows: Increasing the proportion of blue light (2R1B1G) in the
background of red and blue light was conducive to promoting the growth and biomass accumulation of B. striata, and
its bulb size was positively correlated with the proportion of red light; The chlorophyll contents and net photosynthetic
rate were significantly increased and the development of roots and leaves were accelerated when adding 25% green light
(2R1BIG) in the background of red and blue light. All these results indicate that plant height, bult diameter,
chlorophyll concent, P, and root development are all the best under 2R1B1G treatment. Therefore, the light quality
2R1BI1G is recommended as the best light quality recipe for the seedlings of B. siriata.
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H X ( Bletilla striata) 5 2 BF M @ £ 4F 4 &
ARERARAEY) , 2 h EAL G R 2548, 8 H F I
ko AR WL, A R AR AR RBIR YT SR
8 I H A AR R 4 Bl MR R FH 1B (4% 3 75 45, 2005 ;
Rl IR 45,2011 ), STAFE K, B & F1 R T 5 55 5K 1Y
P B AR G B0t B RS, S O A AR TR
VR SR Wl K A, 45 1 5 30 Oy B S AR 3 1) B
AR Z — (57 [, 1992) | [R]85 51 A
(Wi f BT A Sh Al W I B B2 5 A 29 ) R4 R s (i
BB b EAEY SR ZE 522 ,1999) . BT &
FhTEMRZFL, F AR B0 i AR 0 r 2 — (i fE
TAF,2016) , B HLER R, FH D) e 28 B R AL
GLEAE N Rk — (A R BAL, HaAr,
AW ERET M EA N AT ALK
PRH R MR T T 1 A B T RIASOR

ANTHHERAEEHMZOHEARZ —, B
P B W R IE S A O G A B W AR A
(Haliapas et al., 2008 ; Macedo et al., 2011 ;#4745
2015;FhH 45 ,2017) . H T, 4185 8 0 A = vh LA9E
AT R EEORIR, BEE 2 R AR KR, A
TAMERIBFIECE H 2 ECAT % S i ol )8 | &
e A K LED RAT ., wr AWF
RERY A A A 5 i is 55 5 1,
LED T b9 AT A B A B R i (&
f#,2016 ; Mohlakola, 2017) , WNifH 45 (2018) ik Ny
LED FboYCAT A B F AR AL 85 W I Sl B
RS ARG, B AL R4
W, AT AR 4L R A R EE FR Lk Y i, A
S R 0 o ' T A A B A A A A — R Y 22
5 RIS 2 BB IS £ 564 1 I A R 0 Bk 5 A OB
(X FFA545 2004) ,{H Robin et al. (1994) WF5T % FH
TR LB 2156 5 S 2T M il T 1 75 W 2E o A 1
AERZETT RS I, BT, LED S6RFE A AL H
H e R I A s OF A A5 (2016) B
57 LED o fe (1 B s A R s b
B R AV R e, 2T AR v B T AR AR
KAEAR B, B (%) Sk 92 k-5 52 By 1 A8 7
FFE A — 2 228 T LA, AR 58 LA 3 B
AL LED JEA I IR, #R 9 11 B 41 55 B A2 AN )
JEAb PR T AR RO A RR T T S R R A b
B GRS 7, DA O AR 7 e i e SR L
SETT AR B P B R R RN A 1 R R IR AR
PALFIS KIS

1 M5 7 &

1.1 iR Ie#F# R BE 5

LR AE H M ( Bletilla striata) iR 56 A48 18 56
T 2018 4F 3—7 A fEm & HRHVEY R A R A
FIGAE W) P2 BIF 5T 5 20 15 Ol AR W) o 52 86 5 HEA T
PR & B 97 TR A5 — B 1 e R 4
B (0.3 em 247 ) B B0 3R 5 (kR G 1Y
1/2MS 559558 ) RS SR AL A A 12 K, i E
TR T 15597, B F2 0 [H 2 100 d, B
HEES 23 °C/20 °C %8 )28 SR 55% ,CO, ik
& A 400 pmol - mol ™ |
1.2 EIRE AL IR

FEAk Y™ S5 i 41 35 1k B AR A B AR kAT
JEHRKE %, LB AT I Xt B (CK) , 52 & 6 4> LED
YA FE (£ 1) 1RIB(Red : Blue=1 : 1),
2R1B .3R1B 4R1B .2R1B1G( Red : Blue : Green=
2:1:1)FM2RIB2G, LED kT H & @4 b RHE
YIeA A FRA R A B0 A, Hh 206 (R) 6 (E )k
£k 660 nm W (B) BIIEAE K R 450 nm G856
(G)WE{EITK N 526 nm, JEHEGEE ) (50+5) wmol -
m? - s JEHREE A 12 h - d7 B 6RAL B
B0 M M B (120 BR) ,EHE 3R K
%9 om B, EATHH G TR S 8 bR FOG A Rk HE AR B9
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1 ARAXRLBHATFES T (P2 pmol » m” + s7)

Table 1  Photon number distribution of different light
quality treatments ( Unit; pmol + m™ + s™)
Trfftfnﬂenl R B G

CK(HIT) 50
1R1B 25 25 0
2R1B 34 17 0
3R1B 39 13 0
4R1B 40 10 0
2R1BIG 25 13 13
2R1B2G 20 10 20

1.3 MEME S A%

1.3.1 B AaARegm 2 A B FEEALER 20 #E
SRS W S E R AR R e
IR ZE RN, K5 (2014) MK 50 (B IE
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FECRM 0.75) AT, MEZ ARG, H4i
LA 105 CHYMLAE AT 30 min, 78 75 C1HIE T4
48 h, FRHCTEE

1.3.2 &A% ey J&ETF 09:00—11,30 B
AT BELE R EE T KB -3 e L4
KR 10 BR AR RR R O B TR 2 R B
i FH 6542 (L1-6800, LI-COR Inc, USA) #4176
AEHEME, FEAFTECABR(P,) ZEEHE
FR(T) "ALFE(G) MM co, M E(C,), M
FEETR A 50 wmol + m” + s IR 23 °C,CO, M
J 4 400 wmol « mol™ | AHX R K 55 %,

1.3.3 vh&EF ek A dk syl e g R 5L ag
EZ MR Vankooten et al. (1990) Wy 7 . 7E = iR 4%

T, A 4% X 286 I 2 4L (PAM 2500, Heinz-

Walz, Germany) il & FE 3% Y 15 min #9588 i 7 1)
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e, It HLAERR 20 s 55 ST IRk ol o, 52
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TR AR 808 , S F Microsoft Excel 2003 #47
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R 2 fiR, SPO0ET 54 F B E AL B i L
B, AR LED A3 /9 1 S 41 85 v 0 RO T8 A
255 A0 LED A3 (9 11 S 41 85 v 04 w1 AR s
BR ., LED Z1 5 )6 Ak B 5 5% B [ &, LED 9% i

b B AT W S 0 P R 4 AR L ERZE R
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T5%F, 2156 7 1 5 1 B 21 85 T R /N B OE
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R 2H 15 BA R S T (0.89 g) FIEAKK T 5 (67.65
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UL B WL LB R T ARG AR
LR 78 LED 2L #5060y 2 ali B3 sk, o 3% 32
mTEARHARE NS AR TRALE, b
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B — e Y Bl B e A i R T R E WA
B PR T AR R E . 45 LED 4k
PRAYI-4% 2 a &5 DL 2R1B1G #l 2R1B2G &b B 4%
A R B Y 34.09% F1 21.59% , A B
25, ME b 54K a+b B E AL S 4R
Fa—5, L 2RIBIG &b B fe K, 3 WA 38 i —
SE LI o, A R F ks R A, (B HBIR B
K, S CAR L DLERG B iRy 25% It )6 I
A BRI SR S R, RIAAEIZO AR B R
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P v WG LU ) G 2 B SO AR 1 R A B AR
Yy A SR — 2,
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sEA

WE 1 s, ARG AN R A 5 4 R 415
B RO RCR (F /F,) , F/F AL E %
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Table 2 Effects of different light quality treatments on morphological indexes of Bletilla striata seedlings in vitro
fb 3 HERE HE (i3S - T AR PR R
Treatment Plant height Bulb diameter Root n'umber Root length Leaf area Fresh weight Dry weight
(em) (mm) (stripe)) (cm) (em®) (&) (mg)

CK 11.43+2.07ab 5.75+1.20a 8.30+1.95ab 5.22+1.19ab 6.05+£0.21d 0.66+0.10bc 57.15£1.02abc
1R1B 11.60+1.78ab 4.60+1.50a 6.50+2.17b 4.68+1.17be 5.91+0.30d 0.89+0.05a 67.65+0.63a
2R1B 11.26+1.29ab 4.95+1.48a 6.40+1.26b 4.84+1.48b 6.56+0.14¢ 0.79+0.09ab 62.36+0.23abc
3R1B 10.90+1.10ab 6.01+1.31a 7.70£2.06ab 4.58+1.14c 7.56+0.19b 0.76+0.11ab 51.39+1.00bc
4R1B 9.19+1.14b 5.67+0.97a 7.60+1.17ab 4.67+0.90bc 6.60+0.29¢ 0.70+0.12be 51.04+0.87bc

2R1B1G 12.54+2.00a 6.01+1.70a 8.90+2.85ab 6.13+1.24a 6.62+0.22¢ 0.86+0.01a 65.04+0.64ab
2R1B2G 12.37+0.94a 5.95+2.19a 10.20+2.39a 5.11£1.15ab 8.79+0.47a 0.56+0.06¢ 45.13+0.91¢

T RPFEZIAR/NG 78278 28 5708 . FKF (P<0.05) . T A,

Note ; Different letters in same column indicate significant differences ( P<0.05). The same below.
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Table 3 Effects of different light qualities on photosynthetic pigment contents of Bletilla striata seedings in vitro

4 X 4% 3 2 o 3 H % =
fb 3w fi%a' T4 % b B l\% 4% a+b W2 a/b Ml
Chlorophyll a Chlorophyll b Carotenoid Chlorophyll a+b .
Treatment 8 o O B Chlorophyll a/b ratio
(mg-g") (mg-g™) (mg-g") (mg-g")

CK 0.88+0.03d 0.27+0.01cd 0.23+0.01¢ 1.16+0.04d 3.21+0.00b
1R1B 0.87+0.03d 0.25+0.01de 0.23+0.01c 1.12+0.04d 3.40+0.01ab
2R1B 0.94+0.03¢ 0.29+0.02¢ 0.25+0.01b 1.24+0.03¢ 3.25+0.24ab
3R1B 0.88+0.01d 0.27+0.01cd 0.24+0.01bc 1.15£0.01d 3.22+0.01b
4R1B 0.81+0.01e 0.24+0.01e 0.23+0.01c¢ 1.05+0.01e 3.37+0.01ab

2R1B1G 1.18+£0.01a 0.35+0.01a 028+0.01a 1.53+0.01a 3.42+0.00a
2R1B2G 1.07+0.01b 0.32+0.01b 0.28+0.01a 1.39+0.01b 3.31+0.00ab

HILF] 80% ) ,4R1B ZbHAY @, LT Hifth ik
BRI HE 2 0 206 (14 Lo ad i 5 3 R 2 B
RN RE JT, X T RE 5% A0 B AR A T At Rk
JERACA 6 (% 3) . 7E 2R1B AL FRAG LR F 58 m
25% MLk, 1 B A BE T 0 92 PR e A 22 BOR B
Hohn (A 3E InERa i L ik 2 40% 1, 1 5 4 R v
RO RE G AL BOR R FE RO N, 2R G ULk
SrHT, 2061% (2RIB1IG) M &R, F R L35 1
JERER H RCRIRAR
24 AEEBRMARAEEN A XESHNEMm
E 2 fros, 4 LED A3 5 %R P A7A7EM
WS YR B=1~3 0, &G E R
i, P, FEEIMERAR B E2ZS R B=4 i,
P, W% R, Hoh 2RIBIG ARBRE) PR, 5 oA
Ab PR B B 25 5 S R AR B ) R B 2K R
R(T)MRILFE(G) MR Y P BEIR,
LT 22 A A B 1 R AL B T v B JfLTE] co,

WRE(C,) B/, NN TEIREE CO, W B — By 1 il
T ARFEDEFRALEER K 2 55 % o, F R A%
FE2E 5, [R5 PRI AR FH = 2 CO, s AN TR], B
BRI CAAMBEBRY —, EEAEN, AKX
HESH7E 2R1B1G 40 BT (406 & R w, B
ZE T R A LED AP (] 2) , XAl EE S X
ZME R TR G R ERE A 4,

3 Wik Ew

SRR WA R A K T I e EE A R PR
K2 — , MU OE A AF H AL RE &, R B R
FESH TS 5RO S @ e
SR ) R A A I B0, (ELR ()R X ' B 3
(A 2 AR — B, — TR, 006 m] A
TEHESEL Tl B T MR 2 45 1 2L g K T
DU AR s A (] 3 SC 55, 20185 45 18 H5 45, 20185
HLeF 304 2018)  ABESE Y, ST HL B 4R 1B i



588 L i 7| 41 %
1.00 0.40
. 035}
080 | o3 3 2 : ! 2
% o 030}
A e |
2 & 0.60 g0
§ N = S 020f
7 &
2% 040 T8 st
" o010t
0.20
0.05 }
0.00 0.00
" CK 1RIB 2RIB 3RIB 4RIB 2RIBIG 2RIB2G CK IRIB 2RIB 3RIB 4RIB2RIBIG 2RIB2G
PRI Test lights 5 6J5 Test lights
1.00 0.70
0.90 a
. 0.60
0.80 a a
ab d
2 070t - ﬁ 0.50
z 060 ¢ K040
£ & 050 B
= 2 040 IS 030
R0 2
£ 030 R 020
Ll
0.20 L
0.10
0.10
0.00 0.00
CK IRIB 2RIB 3RIB 4RIB2RIBIG 2RIB2G CK IRIB 2RIB 3RIB 4RIB 2RIBIG 2RIB2G

RIFE Test lights

RSB Test lights

AR NG SRR AN [ b B 22 53K 1B KO- (P<0.05) . T,
Different lowercase letters indicate significant differences among different treatments ( P<0.05). The same below.

R NEPAT RSV &R TR e eoe 2 AL

Fig. 1 Effects of different light qualities on chlorophyll fluorescence parameters of Bletilla striata seedling leaves in vitro
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A 1 5 T A A (2016) FIFRER (2015) BF5E
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gt B, FE LT W YC 4 A S i 25% R4,
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TE LED £0 85 40 A A LRl 38—z i e, A
MASEE G AR R (HEOL e i & it
HFRE# T 50% (Kim et al., 2004) , AHF5E 4 DAAE
HE AR EIRIN 25% W SRE b BRR B e 4]
B R KRR,

L5 TR 2RIBIG MM T, A B
PIRRAY MR R MR E R DGR RE T, DL SR bR
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Fig. 2 Effects of different light qualities on photosynthetic parameters of Bletilla striata seedling leaves in vitro
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