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WE: Etxf H A EBR (Nephrolepis cordifolia) BRI (GGB) WIEHLR, HRATARYE. 14
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THE EFFECTS OF PHYSICAL AND CHEMICAL FACTORS ON
DIFFERENTIATION AND GROWTH OF GREEN GLOBULAR
BODIES OF NEPHROLEPIS CORDIFOLIA

CHENG Lei, PU Bing+ie, ZHOU Gen-yu
(Life & Environment Science College, Shanghai Teachers University, Shanghai 200234, China)

Abstract: Green globular bodies (GGB) first obtained from runner tips of Nephrolepis cordifolia
Presl were cultured on MS medium supplemented with 4 mg L' BA and 0.1 mg L' TAA at 23 C
under continuous fluorescent light at 40 umol m%” for 30 days. These GGB were then
subcultured on the same medium every month. The differentiation and the growth of GGB
subcultured on varies media or with different growth regulators, and various light quality
and light intensity were examined and calculated after 70 days. The results showed that stimu-
lating effects on the differentiation and growth were observed at irradiance of 100 pmol m’™.
Red light was better for differentiation of GGB than blue or white light. In addition, MS
medium supplemented with 1 mg L* 6-BA and 200 mg L NaH,PO, was best for differentiation
of GGB.
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HB X PN B AR ZERBESE LRI RANRRE (GGB), HEAHMERHGARAL
M, 520 ERZEML. GGB RRHMAEREFERRER., HERSEXRETILEAF
3 GGB WHFTIRE SN JUERERE T HRAR EOBE T —2 R, ARIETY
M. AkZE T A AR GGB b R A KRR .

1 MBI J7 .

g DL H 7 % 8% ( Nephrolepis cordifolia Presl) SE/& @i ZEZRAIMERK, LHE)E
A MS+6BA 4 mg L'+IAA 0.1 mg L' (B FR)MEHREP, 30 d FHRB/RE
GGB. I5iX¥ GGB —H MR b akRssE (4 A) . ASER BT 89 b1kt X 42 48
3% M GGB.

HRE LRETOR: ARKENEAREF R (MS, 1/2MS. 1/8MS). AREWKEK
NaH,PO, (50. 200. 400 mg L%) BARREAREFE(MS, N6, CC') 45t GGB 4L
%w,Kﬁﬁ?E%Wﬁ%ﬁ%ﬁ%i*2@ﬁGGBEﬁ%%mn%ﬂ@%ﬁ%wﬁﬁﬁ%ﬁ
WA (40, 70. 100 pmol m™) . AEEEE (EJ6. 4. W) 3 GGB i 5EKME
M. U STIsAE AN 15 $ GGB (BHRAE 5-74 GGB MRE—R), SMLHRE
&E&%%%*ﬁ?ﬁ%%6&A463A4HAAQLM%8,%%%#W%%i2C,%
W12 b dY, BETFEBERRUS, HARFEEENR 40 pmol m’s’, MW — KT
fﬂ%%ﬁBOW,éﬂ%SMOKLi%#mdEﬁﬁ%%Cﬁﬁ%ﬁﬁﬂﬁﬁ%%%i%ﬁ
—K) .

SEAMERTESN  AREKRERN GGB #17 AL YRR TR, R
1gﬂﬂ,m§%m1m5EW@tm%%mg@ﬁ%zmm%%%%®40mm,xﬁm%T
mvk. FEE TARE KSR, RPRBERE 7% (w/v), BEEZECH 1 mol/L Tris-HCl,
pHS8.8. fikE 20 ul J5¥E 20 mA T HIk 4 h. FIs% e ABERTEARRAK, &
37 C Wy RIE 30 min, BUBERE. F 7% BERFRT.

2 R

2.1 EEF GGB S i KR
2.1.1 R[R YR B AR A R R 1 S

GGB #: A 23 d, 1/2MS #F 2 $t GGB Fiair bl —EREREFHKE 1/SMS v FH
1 Bt GGB Fa4rk, {EAERF 50 d JF4re g /hmses, H GGB EmgakiES; MS
thia ) 1L GGB BRIKH M AT R A, EEIS 58 d WA FFimafe.

WE 1 AUEL, TRESBERS L FEL R 12MS 54, MS wz, FTHLERE
BEHERT (1/8MS) , GGB Ak, HKHHLBEE.
2.1.2 RFEW®E NaH,PO, KI5 H

A2 FLLE S, X AAEERS, NaHPO,BHEWEN 200 mg L, ity st
ﬁﬁﬂ%%;ﬂ%ﬁwmﬁmﬁﬁﬂhmlﬂ%ﬁwﬁi%—ﬁ,@ﬁ%%%ﬁﬁﬂ%ﬁ%%
2.5 f%; NaP $hykEH 400 mg L' WA LFARME, HA 10%.
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[ 43 4k% Differentiation frequency; ~—o— M J % Number of fronds

2.1.3 AR[EIZEARIE IR HE K0

MS, N6, cCl R =f R R AR, BNNEHNETEFRERSAEARR, MS>
N6>CC.

H2 1 BEA A, N6 HFEEPRRIA GGB 4k, CCHEFEFI GGB 7EHE5F 45 d RRIE
mppTe, =FhEAREEETS MSEAT HA SR GGB a1k,

%1 FTREXEFEI GGB FLHIHME
Table 1 Effects of basal media on differentiation of GGB

HA R L No. of GGB Syt oL 4L (%) L
Basal medium piece Differentiation* Frequency No. of fronds
MS (control) 15 5 33.33 25

N6 15 0 0 0

‘cc 15 Died**

*No. of differentiated GGB; **Died after 45 days of culture.

2.1.4 BEMBERIE M

%0 KR, MM HBIHRGH 4 R RAS, (URBEEWRETSE, 5% TR B A SR A
FEUAET 3% B9 (IUEE—Fiflsh) . RUIBERRER SMFIGGBR K. REREREESN 5% B,
6-BA 55k 6-BA 4 fyERKR—FE, WiZE 3% i, FIHMERRERHD 176 %, XAIAEREN
ROV B T IR ROMER . B E T TSR ({X LR RRRE AR BE D 3%) ¥ 6-BAHR, 6BAS
b 6-BA 4 KRR, XRURERERFANT GGB EK, XER L HOE 3B RIEEY,
i 6.BA 5 IAA 4145 (JAA#1% 0.1 mg L), 6-BA/IAA HLESE BIS, O(ER 40 BHER
2R AR 50 BERY 2.91 /%, B HE/MBE (Rt GGB K., B, 6-BA 4+IAA 0.1 AE
B R BT UR 6-BA 4, MTERIEHM 1.824F, HM6BA SHREREER, XWE
HABREAERNRERE T, ARSHERRERNER.
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F2 TERESHERENEST GGB EKHHIE
Table 2 Effects of growth regulators and sucrose on the growth of GGB

WE (mg L) 3% BEPE 3% sucrose 5% FEM 5% sucrose
Growth regulators & (g) K#E(g) £EKR®%) WE(gp FKE(D) £EKE W)
6BA IAA Initial Final Growth Initial Final Growth

weight weight rate weight weight rate
4 0 0.1320 0.3750 281 0.0746 0.1880 252
5 0 0.0976 0.4840 496 0.1309 0.3300 252
4 0.1 0.0768 0.3935 512 0.0944 0.3113 330
5 0.1 0.1299 0.2290 176 0.0692 0.2716 392

2.2 EEFISULRERNR
2.2.1 BEFIEBENER

St A ERA 100 pmol m’s™ R E Xt GGB.# 4L KA KR, 2H0FEN 100%,
M HOEES T RAWMRE, HEKRBHHRXEM 70 pmol m’s” i 3.56 f5M 1.78 £if (&
3). BKEYERAEKERBAMET, EEALUHEH H R TR EKHETT % 5K GGB
R4 B AR R H R R A8

%3 TEABFEREN GGB HEREKMR M
Table 3 - Effect of irradiance on differentiation and growth of GGB

ETHEER No.of  4MLE(%) WHE WE(p KE(g ERE(%)

Irradiance GGB  Differentiation No. of Initial Final Growth
(#mo! m’s™) piece frequency fronds weight weight rate
40 (control) 15 33.33 25 0.0768 0.3935 512
70 15 93.33 105 0.1074 1.0995 1024
100 15 100 975 0.1030 1.8760 1821

2.2.2 AFGRHZ
B340, 5t GGB ML, 4B, Bz, ARMER—# WxT GGB

BRI, BBk, BAKZ, BEEEAL
Bebh, EARIRERE . k. BWHLM T GOB #T AWM T, &R

WL 3.

%4 FEXRFEM GCB S bR AR
Table 4 Effects of light quality on differentiation and growth of GGB

R No. of MMeE (%)  MWHE WE() KE(g ERE(%)
Light quality GGB Differentiation  No. of Initial Final Growth
piece frequency fronds weight weight rate
Yt White 15 33.33 25 0.0768 0.3935 512
4% Red 15 93.33 88 0.1103 0.6224 - 564

4% Blue 15 60 52 0.0572 0.2892 506
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Fig. 3 Peroxidase bands of GGB under different light quality

Wz, WHREE(B)HESER
X (B D) yFs & & W, R BSMCE LG, LRI BERERT MR,

2, 5 R A KRR AT X 14b5E40 4k, 240#4£EK . W, R and B represent white, red
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3.1 AEHEFENEEK GGB S &K N

Leffring!'® 2 s i -k A 5 ANE L RABAT T B, 24 ATHREEA ST, 12MS
EfE; T Borgen 45, 1/2MS FTHLERE 3t ¥ LBk H AiE A, MS THLEE W ER AT 4L
KB R LRERER, 1/2MS ¥ AAREREEL., TR, FREZHAEEN TR
BEARAMIE.

Pack ZHWFLFE, MS+Nal,PO, 200 mg L' & # FHF ALK KE; Borgen
wR P, TERFREPERM NaP 2, & BT R ITRAEERIER, REwEEHBEY, S
= PR ER, IR (E R — AR AL A BIFmfERAE ROTBE
I35 0 A S B A 200 mg L' NaH,PO, FT#IT GGB #i4rfe.

Hvoslef-Eide!" 72 3 55 i 4L i 2 B 5 b A WT R BB REAR A $2 B B R B 5 T 2R Y
wor, HU R THEARNNASE, TABEZIR. AERIET MS. N6 . CC =H
W, R MS #4 GGB 4k, N6 Hh¥H 44k, WM CC B GGB & # Z R IT
1. N6 HEEEE MS i 58.34%, CC RA MS i 46.63%, {EL UM B R B 5 | R
¥, BLAN 2.0 FWEEWHFET. FURINTANEREFRES NO;/NH** H A8 2 3 — & B9 1
i, MS ¥ 1.90, N6 3 4.00, CC ¥ 2.50, XA Hy A8 e 28 4% b i B2 0 B BT 2R AR L R BT
08-2 Chun®™ % #9305 & B MS i) NHNO, & £ 206.25 mg L il T 1R 3k 22 3 1k
(Anthurium spp.) FHIAME. ROTHLREEREHN NO;/NH** L8 to 7] g B A F B AL 3
HAFEEZ —.
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3.2 EEXSLINAREIR

FERERN—FYERTFE ZRATFHYASFHBERE, EKEH. HRSEREE
SRR BIRE S, KEPIAERE, RESTHYNEGALSEER. SEHR ARAEREE
Bk R AR, b, R RERERASE —ERENERY., H—J0rE, HPaE. AN
BT 4 Ao s AL AR R B BRSPS R, ST A R A I — R B AR R A,
LIRS BIEFAE . R T GGB ATt S W TR 447, SREFY LR
BHRYERRTNEH, RENEEWMER, FABIERMEWL. HABERGCGBEAF
T 4L R 5 4 B Y POD & BMR 047, W EFAERERERTFITRR, Bxih
POD B & SO RS, MEAKRIEMR, TEMMEEIMER, FERER, KR
R—FESET, BARIIEMNESRERRTEER, WASEMBERENTE, BN
RERE MR AEYR, BERENEENESE, MESRERRURBEREABREYR
AP
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