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PRI IR E I I D C P B AR A 0T e 2 R
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LSEYI IR FOLIER R IR EER MBS
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1.1

BEEA R 5] 2 PR AR TR BT P 4
LRSE BT
1.2 KB SEFEG

AL« LL(475+5) nm ¥ )6 (585+5) nm B
J+(660+5) nm £1.5 3 F A [F] 56 i LED 4T B AR B &
M B AAT AEE IR, LH AT X IR, R 5 5
PRMEHE R 30 em 2247, BER OB 10 h-d, iE 4R
ARFE 90 d, - Ab B 2 [i] FH 30 5' A 38 55 43 B A [F)
(R X [a] , LA G AH FAH L5200 o

6 SHAL B AT AN FED GRS (B b B, 6 h-d':
JB % B[] AL 9: 00 £ 15: 005 10 h - d': & 6 I ) A
7:00 %] 17:00; 14 h-d": BGHF ] 7:00 £ 21:00.
B AR 90 d, %A B 2 1] FH 3 ' A7 3 55 I 23 B Rk
ANTE (R X [] , LA G AR FLAH FLS2 00

FENR B R 10 4 22 B, AN b FR 42 Fh 20 L, 35
7790 d JE Mgl sk . IR AE ) P AR A AT 7T T AR )
HARE LS MEY R E 04T, N 25+
2)C .

1.3 UEIEFR
13.1 2&EAKF0NE

TR0 45 R 43 91 I AEAN A rp 5 WL B S 9 4 2%
HELRE W, F T B Ak B T AR L R AL
AR, T E P E . A R
80°C, IELMTShEIETH.
132 vt F &2 0ng

K Amon S5 7 15, FREX 4 28 34 41 B 1
0.5 g, JET 10 mL &0, B N5 mL ikKERN
80% M N FRVA R, B T B 2 FIR$248 h, LL 12 h
NIRIRGRE 58 1 IRES.OF A i B i, 7R
Vi 51 5) J TAE 28 A0 43 606 BE v T K 663 nm
645 nm FllE .
1.3.3 B F A agn g

B BERE S R ETHE0.1 g, BT 10 mL B0
B N 2818 7K 6 mL, 7F 100°C /K% 87 IR 32 30
min, P 5% RS, B T A% 5081 10 000 r/min
25010 mine W EIEW 1 mL, I 1% =& 45
VW5 mLIEA VE W 10 min J5 8 N AN 66
v, PLZSTR/KAE Syt AT 2 5208, 7R K 420
nm AL EE . SEE S ERTHE AN

B = (32 x A/ 4 2R3 T M) B ' x T
LY EDR (D
1.3.4 TiEBEEEGEZHNE

AR A S R P D VAN E . Y
S RET R R 0.1 g N 5 mL R 2% 1h ViR PBS (
0.05 mol/L, pH &} 7.0),4°C %1F K, 10 000 r/min &
0 10 min, FIE NS AR IOK . WOHCER B0 1
mL, ¥f 78 PBS 2 1 mL, i1 5 mL 2% 5 B 55 i VA
IR R E 5 min 5 LM 66 B
595 nm Kb e R AE , AR e T S B
/NS W

VAR B A (mg - gD=(C xV*xD)/(WxVx
1000, 2)

X, C /brHEth & EERMEE RS &,
D NFEREASEL, VBB O ) AR AR, w2 B
(R AIRE (R B E, 1 i 5E I SR OB R AR AR
1.3.5 "TEMARA-F6m Z

AL R R R R BRI e e B4
LR3E T FER K 0.15 g, I 6 mL 80% [1) 2. % , 80°C
7K HE B 30 min, ¥ E 25 , 4 000 r/min &0 5
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min, F3EB/N 0N 25 mL 25 R, LAZEIEK E
ZF)25 mLo MHUER UK 0.3 mL, #h 78 28 1K 2 2
mL, X B A 2 mL ZE1E K, W IR BE ) B A U Ao
A3 mL R — R IGT . 38 51 R NI K
Jn#% 10 min, B 5 B A FEIR , 7£ 625 nm AL 5E K
FEAR, 3T AR AE 2R T

AR S B (mg - gD=(CxVxD)/(WxVx
1000, (3)

A, CoNbRUERN £ E BRI S8, D N
FEH, VB IUGR I RARFR , WS GR R R
i (VB 2, 7 A 5 B B AR PR AR A
1.3.6 A HALE(SOD) &t o 2

TERR AR B B K i 0.1 g, I\ 4 mL Tris Z27R
(pH 1E N 8.2 VKt W B , T 4°C K 4 000 r/min &5
15 min, HC_F 375 B H2 B0, R 205 DU (NBT)
VR E FE SOD B , B AL BEE 5T 3 I
1.3.7 TR A EE(POD) &4 bl 2

VHE B FR B EE AR 5 0.1 g, NN 4 mL W2 (PB)
%M (pHAE N 6.0) VKIE W& , T 4°C R 10 000 1/
min 20 15 min, B 5 BV BESE B0GR , SR A @ fl A
Py iU s e POD B , AN EREE &2 3 VK

B 2 H, Hor 1 R AN s v v A 3
mL A B2 22 3 20 pL CEE N 44 2 6 5 min 1) B
WO BN ZXT R, 55— RN R B A 3 mL,
IR EEHEECK 20 pL CHn g is M i v AR RS . B
12470 nm () ODAE FF1HI, BERS 1 min 352 11K,
39+ 4 min.
1.3.8 i$ A EE (CAT) &Pl 2

TERARBUCHT BERL I 0.1 g, B TR, i
1 mL 4°C R4 1) PBS (pH BN 7.8 UKIB BT % , 55\
5 mL B0 H, FEA 2 mL 22 e, RN O
BB, R AR L E. IREHALBET ST
VKA E 10 min, 4°C K 8 000~10 000 r/min 250> 10~
15 min, B R RIEGHEBGH, 5°C FIRAF&H -

W5E < B 10 mL AR 3 32, Horp 2 SO I E
B (S1.S2), 1 3 N HE (SO, #% 3R 1IRF A
Wl

SO 5 W K & 1 min DARIERER , ¥4
Ho SRIER T W 7E 25°C UG I 0.3
mL 0.1 mol/L H,0,, & in 58— & SZRITHI, i 5]
NATE I, 240 nm I E W6 E , £FF% 1 min
TEH 1R, I 4 min (52HX 0 min, 1 min, 2 min, 3

min, 4 min IR , 7 3 SCE A HINE 56 5, % a3
VHELERETE . LT min Y AL, 9820 0.1 IR 2R 1A
R AQUDR
A A B PE(U - g - min')= A 4, V,/(0.1%
VXxtxWy, D)
A Ay =Ag-(Ag+A)12 (5
A, A AT B SERE IR A OB s A, »
A FE i E WOGAE ; V9 B BUBUE AR AR (mLD;
VO 5 R B A FR (LD s 7 R i B 5 (g 5 0.1
BTN Aoy BE TP 0.1 09 1ANEEE A2 CUD 5 e 9 INIE 4R
WA BN Ja — BN 8] (min)
F1 SEASEFENERFIRME
Table 1 Catalase activity determination reagent adding ta-
ble

A pHAE N 7.8 FI%

P ]
B Crude BB Al
Tube L Distilled wa-
number enzymes(mL) Phosphoric acid ter(mL)

buffer,pH 7.8

0.2

(€-v74.:31
SO Boiling 1.5 1.0

liquid

enzyme)
S1 0.2 1.5 1.0
S2 0.2 1.5 1.0

1.3.9 &ABR &2 0

W 2 bR Ab B 4 2R A B s AN R
R A IR 2 =4S i 25 2 B 1R 2 B, A 7 R
JER AR, BARTT RGN < BRI 50 mg Ae A 1A
FEAS, NN 1T mL 1:1 Z 5K, 185 . A HE2 h,
13 200 r/min &> 10 min. H{ 100 uL _Ei&EWH 26
K3 MR 20 £5 %&Iﬁi&ﬁﬁvﬂﬂ .

TRRE 2% A AN 5T 2 HON AR 50°C , HERE 1
ul, JBAH A: 7K (0.1% F ) , L s AH B: 415 (2.5
mmol/L R #%.0.1% HR) , CUR:40.00, CAD: Me-
dium, CXP:10.00,1S:1500.00,DP:35.0,GS1:50.00,
TEM:600.00,EP:10.0,GS2:60.00.
1.4 HIFELIE

56 75 B A HdE 352K H Excel2003 402,
SPSS Statistics19. 0 &g it #1770 H7 -

2 HERE59H

2.1 SRR ELEE KENFNT
M2 AT AT Y, 6 MR ab B o, 2055




RN P R Ny N 7/ =N T 2 A (11
JEE K Bk i A B S AT AR E R, Hop
BRI R B R T E e 2 AR . A
PR B, &AL N K/ANIT 2 % 5 5>3>4>6>
2>1, BRI HE AL FE 10 h- d Bk B 4 8.02 cm; )
JiR AL R R, LR R, B IR G RO
X 5 R B SV T 45 AR AL 6 S AL B A A, B
A1 R R e 3, B 10 h- d Bk e, B TR 6
h-d" Rz, IR 14 h-d 5%, Ui B I A 2 6 N ]
AR AR R 2E KR

SLIGLE R R A, B R S E AR A E
FEREATE HGIE 14 h-d' AP ZE A, 20O
EEM, PGS T X 10 h-d", BB A
e FEMAM S ZE KA . & A3 Bl b 2 - T Y
B K5 G AL B2 A, 38 S 2R O R I I TR AR A
K, HAEFXHRA OEIRAEE 10 h-dD, Bk, 4
Jef /N 5 6 B AL R 2R A, T AR KN R A S
IR, IR 10 he &' AR R K, 6 14 h-d' IR
2,66 h-d .

T2 HFRT DA H, 216 Ab 3 R AT I S %, B
JEATHE 14 h-d' fe/b s 6B AR B b, 200 A B[R]
ez, AT AR O 10 h-dD, k2,
T A BT ) B A b s e AR B A, SR R 10
22 TRFAETSEEEESENEKS
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h-d' TR ER L, 6 h-d' Wk, e 14 h-d' 5
(R D o B AR T, B R T I O K 2
ZEOGAR B, UG WO, TG AL BRI I o hn i
OB R, DLGR 10 h-d AR FE DN £ 14
h-d"JeHER 2, JEHE 6 h- & R EOE nde b . T
V) B RARE 2F B0 Pl e &5 R, T 4 408 S 2 5 1 3
AT BT, 318 2 Al 20 T DA A R A

FRRH A BOEIE 6 h-d A B iR %2, # O Ab P A
A JERALER A R, LA R R R R N
5.2, W% T, AL BRI 2, B EE T A 5
/b s T A AL R 2H A, i R i o ' R ) () 3
Jor T 32 A 5 3K T B A2 4 2 NN YR PR B AR Ak 7 AR
(IR L4 it o

MK 2T LR W, HGAT O 10 h-d" B
G 2R VERE E oK, WA BRI 2, H BT e R Ak 3
14h-d'f/N; B 10 h-d' AbHE R 4205 T HE i K,
Wk, EHE AR, 6 h-d' Fl 14
h-d' s/ 1T 2 (=1 8/ 5D HOLAT L 10
h-d K, BOGIRZ Z0BAEGAT I 14 h-d ' E b,
HYGITHE 6 h-d' /b, BB HOBATHE 10 h- 7 5 F)
THLETYRNARER, H 6 h-d' A FT
GLRIE KT AL R

Table 2 The growth mass of Anoectochilus roxburghii seedlings by different optical processing

i . - - E AT . F

; W ok wwg PR REE gl TR THE

Qb Stem . Axillary Fr Dry Dry mat-
. Stem diam-  Leaf area Internodes Fresh .
Treatment higher cter(mm) Cem®) number bud num- Leaf weight(e) weight ter rate
(em) ber number gite (g) (%)

]'J;ZE light 5.60 a 2.81 1.92 5.0 ab 4.4 ab 4.0 ab 0.96 be 0.14b 14.58
s 6.34 ab 2.71 3.40 4.4 ab 2.6 3.0 0.89 ab 0.12 13.48
Yellow light 34 al i . 4 al .6a Oa .89 abc 12a .
2
Red light 7.26 ab 2.50 1.89 6.6b 52b 52b 0.84 ab 0.12a 14.29
Hot T 6 h-d
Fluorescent lamp 7.14 ab 2.75 1.97 5.0 ab 30a 5.6b 0.84 ab 0.11a 13.10
6h-d!
HJtT 10 h-d!
Fluorescent lamp 8.02b 2.82 3.25 5.2 ab 36a 50b 1.02 ¢ 0.17 ¢ 16.67
10h-d!
HJtI 14 h-d!
Fluorescent lamp 6.82 ab 3.42 2.30 345a 34a 4.0 ab 0.77 a 0.11a 14.29
14 h-d!

T RPN R RO 72 Sk 5% 3 75 KPR R e 2R

Note: Different letters in table mean significant at 5% level, bold data mean best treatment
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it LR b FEAR SIS BT Y L, H
JTRE 10 h-d' B RTS8 E A B T AR, TS
T B % 5 1M B e A B A, 85 8 R T T
AR &, SO A K BT R AR R b, 400
b BT R EOR IR 2E A 2 . PR B R EOR &
LR R A LR A T, T LA H BT HE 10 h-
d' SRR ik, BRI T RAR R — 0
W5
22 RAEMNEELEREBETENER S MEGE
pal:0pA
221 RIAEANEXEMIZG T EELS TN N

MFE I LLEH, &R P SRS &
Bm TR CHYEAT 10 h-dYD . B, b
HNMR S ER LG E N R, Yok
PRS0 A, b2 3 B B A ' R () B 1Y K 1
I, g 2 B R HOB ST IR 14 h- a7, eI
Y6 h-d AL EEA . (HAEAR SEIG BT A HEE
Bl PN 5 %S00 0 1] () 23 3R B BRIk 31 22 SKF

®3 FENALEBTELEABRENEENFROMEEED

222 RIAFEMNEEREMITY ERRESTHYW

F OGN SR S R LT A (H
FEATHE 10 h-d™, HLBR T 3 Em AR T X R 24, 30k
AL e AL BRI B B R T X IR (R 3) . Ui BH 40 Al
BOLAR T S&LELS B EE2MMAR . &85
B R T A ' BT A R 3 S Ak b 2 I S B
FHE T BRI, fE GRS ] 10 h- &' B & & i e
HOGITHR 14 h-d' Rz, G 6 h-d' & E K.
223 RiAEMN AR EUAR G TAEAREGLS TN
Y

R 3 AT LUE H, & 5 e A0 B R AT 1 A
SEHWETEA ., aaokd, AR EA
SEERBHE, K, 2 EAS B, K
FAFEATERM. SLENTHEEEA S EME
O IR 1] 1 38 Ak B 2 S B TR R R
A EYE IR TE] 10 h- &' IS B, HOG T HE 14
h-d'"WkZz, el 6 h-d' & & &K,

Table 3 The main chemical composition and enzyme activity of Anoectochilus roxburghii seedlings by different optical pro-

cessing
Ak B ML Sl AR E AR SOD POD CAT
Treatment Chlorophyll Total flavone  Soluble o (U-mg"H (U-g'- (U-g'-
(mg-g"h) (mg-g"h) protein The content of min) min)
(mg-gh) soluble sugar
(mg-g")
Wt 2.17 1.10d 497b 1543 b 209.45 ¢ 3.65d 4525¢
Blue light
H#5 2.22 0.87¢ 3.89a 13.34a 150.20 d 0.60 ab 41.20d
Yellow light
. 2.15 0.53 a 583 ¢ 15.14b 11523 a 75e 61.31f
Red light
Ht4T 6 h-d!
Fluorescent lamp 1.65 0.70b 493b 1923 d 148.50 ¢ 0502 39.17¢
6h-d!
FJ64T 10 h-d!
Fluorescent lamp 1.88 L11d 712d 2253 120.50 b 0.70 b 38.02b
10h-d"!
HE4T 14 h-d!
Fluorescent lamp 2.31 0.88¢ 587 ¢ 17.05 ¢ 250.40 £ 1.05¢ 2533a
14h-d!

T R AANF B R 22 1A 5% i 22 R KT IR Dy eI 4t AR

Note: Different letters in table mean significant at 5% level,bold data mean best treatment




2.2.4 RIAFE XA K E I TIE MRS T

MR 3 T LU Y, & 50 A BT T I 1 A
YRR T, Baohrh, Bk RS B iR
B IR BRI 2 AR E R AR E, BB
BEMT MR, RS RS
HEBSS R PR 388 sk - 2 e BT TR BRI
H A A P R) 22 S A 2 5, AE DG HEIN ] 10 h- d B 57
wEim, HETeh-d' Wk, 614 h-d' & &
A
2.2.5 KIAdE x4 E SOD By & 109 % vm

3 IR, H AL 2 18] SOD B i 1 22 5 i
Fo FHAOEAETE R SOD B iE M T A R .
o, W AL BN B I g, 20 AL B R B
AR, HYEKT 14 h-d" A BREETS M e, 6 h- d A
FEIRZ ,10 h-d" AbHE B AR A
2.2.6 KIAFE 2L E POD B & 1 09 %)

B, B T OB AN ER A, 15 A e Ab FE
T, POD P 1 35 8 55 3% v 1 0 R, 20 A 2 g
PR B, B A PR 1 B (IR (3R 3) . POD Bl v 4
K/INBEE S RIS (8] 368 i &5 35 7t &, e 14 he- g
A2t PHR T A A 1 o
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HEREE StEEXNELEE KRBT

22.7 AR 2R E CATBFE 14930

3NN, & AR 6 405 CAT B vl PR/ 22
TR . BB R FE N CAT B 1t 2 2 3 5
TR, Z050 A T Wl 1 A v, B Ak PR e
% . CAT By i Ve il A D't I IR 8] () 38 hn i B A, o'
B8 6 h-d" BTG PE SR, G IR 14 he o RIS 1 1K
22.8 KA 2L ERER S TN A

SEEARE P RINA R AR S EGR4, R
5),1X 5 FHREGFORM LS R S, H
JEKT 6 h-d A PR G 2 T Py B NAR L TR 2 LR 5 i
1, AN 611.6 ng-g', HOGKT 14 h-d' & 40%E T & Nk
WA BB EANRDE AT A S, 5O
WP BOEITE NE L TR S B ikm, ke
200, WAL IR S 2R B & N AR TR SRR
fiK. MAREAER S ERE, PO SEET S
QIR i, AR A B R . RN
A A B, H6AT 6 h-d' Kb B 4 2R SE AT %
AR E e, AR S BRIV DT 14 h-d' ik
o AH S A HR ) R B B 7 R IE B K.
g LATIR, SO oA R A 2R A R T R R AR
R, LA A R 5 B o B A G IR (8] (1 1
EAIMpLit#

#4 RGBT SEEAEEAGLBEERNE R0 )

Table 4 The content of essential amino acid of Anoectochilus roxburghii seedlings by different optical processing (pg - g'l)

4k 3 R b A WHEAR  KRER HEAR W ER IESERR AL TS
Treament A [ 14 Methio- Phenylala- Threo- Tryptophan ~ Norvaline BR&=EATT
Isoleu- Leu- Ly- nine nine nine Total content
cine cine sine of essential
amino acid
HOt
. 48.3 100.2 93.0 48.8 78.4 83.4 33.6 92.9 578.5
Yellow light
ﬁ)’: N
L . 353 81.1 71.2 39.9 62.3 69.4 332 75.2 467.5
Blue light
AW 40.9 96.0 712 520 73.9 72.0 29.4 73.4 508.9
Red light . . . . . . . . .
HJekT 6 h-d!
Fluorescent lamp 50.4 125.2 96.5 473 77.8 89.1 34.6 90.7 611.6
6h-d!
HJ64 10 h-d!
Fluorescent lamp 51.9 106.5 97.6 26.9 79.8 85.0 28.2 94.8 570.7
10 h-d!
HHJT 14 h-d!
Fluorescent lamp 27.1 67.2 72.6 17.7 55.4 55.6 19.5 59.0 374.2

14h-d"
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=5 FRRAETS&EEAEEACELEEERNSE0g g

Table S The content of non-essential amino acid of Anoectochilus roxburghii seedlings by different optical processing

(ng'g")
sz WE FER OKRMN& RMNE BE AEB AR HER A% HER 24 BEAR S4ZERS
Treament i3 Arginine  BEi% E=1 i i Ji& Gluta-  Glycine & Proline & Tyro- =&
Ala- Aspar-  Aspartic Cys-  Gluta-  mate Histi- Serine  sine Total con-
nine agine Acid tine  mine dine tent of the
total amino
acids
e . 4759 375.6 63.4 92048 N/A  103.0 67.7 48.0 67.8 1214 1832 585 10 769.4
Yellow light
. 3439 8395 1094 49252 N/A 1565 97.5 27.2 1945 82.0 188.9 432 7 007.6
Blue light
A
. 3274 933.1 722 5433.8 N/A 1069 135.0 32.7 131.1 756 175.0 522 74751
Red light
H AT
6h-d!
Fluores- 561.5 10212 774 52378 N/A 1484 185.9 443 51.5 100.1 1838 643 7 676.2
cent lamp
6h-d!
H AT
10h-d!
Fluores- 491.1 15168 114.1 42972 N/A 1207 1946 46.0 95.0  99.6 1972 60.6 72328
cent lamp
10h-d!
H AT
14 h-d!
Fluores- 3219 16197 1470 43069 NA 1127 172.7 32.6 1289 627 161.1  40.7 7106.7
cent lamp
14 h-d!

L N/A TR ARG H
Note: N/A means not been detected

3 g

ST AN 5] 6 Jo RN ' B A, i 4 2
HE B AREE FR IR BE A A A5 SRR, O A Ak B
W, HOBRITRE 10 h- a7 Sefa F B K m, g
THAR B SF B AR A, 0 e 2R T 2R B Tl ]
VR O I YERE S R e B B K,
) 4 25 3% SOD B & P s M O'GRE 6 h- o' I e 2k % .
PRIV B0 %, CAT Bl vs M S5 i » 10 P TR 2
/b, ZETE 3 AN (A BN B B A, AR T4 %
BT ATAMEA SRR, RS E.POD
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Effect of Light Environmental Control on the Growth and De-
velopment of Anoectochilus roxburghii

XIAN Kanghua, SU Jiang, HUANG Ningzhen, HE Jinxiang, FU Chuanming

(Guangxi Key Laboratory of Plant Conservation and Restoration Ecology in Karst Terrain, Guangxi Institute of

Botany ; Chinese Academy of Sciences, Guilin, Guangxi, 541006 , China)

Abstract: The effects of light quality and photoperiod treatment on the growth and development of Anoectochi-
lus roxburghii were studied in this paper. The tissue culture container seeding of Guangxi Anoectochilus rox-
burghii were treated with three different light qualities and different light times of blue light, yellow light and red
light. Each container was inoculated with 10 stem segments, 20 containers were inoculated for each treatment,
and the records were observed after 90 d of culture. The 10 h-d" treatments of fluorescent lamp was more benefi-
cial to the accumulation of plant height, stem diameter, fresh weight, dry weight and dry matter rate of tissue cul-
ture container seeding of Anoectochilus roxburghii than monochromatic light treatment, and was more beneficial
to the accumulation of total flavonoids, soluble protein and total soluble sugar contents. When fluorescent lamp
was employed for 6 h-d", the number of leaves per plant was the highest. After 14 h-d" fluorescent lamp treat-
ment, the stem growth was the thickest, and the chlorophyll content and SOD activity were the highest. During
the treatment of the monochromatic light, blue light was good for the accumulation of dry matter and made the
plant short and strong. The leaf area was the largest in yellow light treatment. Under red light treatment, the num-
ber of internodes and the number of axillary buds were the highest, and the activity of POD enzyme and CAT en-
zyme were the highest. However, in all treatments, the stem of Anoectochilus roxburghii was the finest. Yellow
light was most beneficial to the accumulation of amino acids in the tissue culture container seedling of Anoectoch-
ilus roxburghii. The amino acid content of Anoectochilus roxburghii seedling would decrease progressively with
the increase of illumination time. Different light qualities and photoperiod treatments had an important influence
on the growth and development of Anoectochilus roxburghii.

Key words: Anoectochilus roxburghii, light quality , photoperiod , increment, chemical component, enzyme activi-

ty
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