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A Method for Aseptic Germination of
Fraxinus mandshurica L.
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Fig. 1. Course of aseptic germination of cut seed of Fraxinus mandshurica.

H#EHFE

HEEALAER BRI BA O 50 44, #& 15m oY F 5 Eh 5, 20004E11 H.E
TCBBET £ R LIRS w7k, EBUCHHET 33T 5C THEL -,

B2 10% HoOp /KIEHEHIC 30 2NliRE L 7218, BE/KT 3 [mEkE Ut, %L =BT,
BRI 24 BEfEIRHE L CHA0ok s €718, BREB DB 2o DIF, PREECE ef al. (1995) O
HECHELT, HHO DI TEMNOBA S 2mm 0L 2% X AT L, & 512, 10%
Hz0; KIS P % 30 S RTRE LRE/K T 5 BEEkE%, BTFoUiL s - HllowmsiE
TO2ED 1/3 BEOHS THEUIM LB RV, B EickPicB Wiz, £/, Fikcse
Ul L WREFIZ 2 W b ERO RERE 2T VERE A IO B 7R EE Tkt B 72,

7, BFULLFEZ O, SESETFH»SHBEIL B, FESGE FRo— e &
HITUIVE-C, RFICHV O LR UHAROE Ic S Lo, SBEEEL -,

EAREME LT, MSEM (Murashige and Skoog, 1962) & MS Mo F a4 (NHNOs,
KNO;s, CaCly, MgSOy4, KHzPO,) DIEE %4531 L1 1/2MS e K 7 g/1 2MMA 7 d D%
Wito TN 51T, BAP % 0,1.0,5.0,10.0 mg/l © 4 BEOEETEML, 512, #hFhy s
FEDIREA 0,15,30 g/l & L1, &Ft 24 B OE#ZAE L 12, BH1Z 25 mm X 150 mm O
BHRECH 10ml T2 L, 1588EH:0 1 HOBTEBR L7, 1, REHIcHLT
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Fig. 2. In vitro germination of Fraxinus mandshurica.
E: B-1oA2F—Y 3104, A AF— Y5 Iy
Left is at stage 3 and right is at stage 5 in Fig. 1 respectively.
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BI-1 iU F o FFBRE A BRAITR T, RSB L R FESET 2 ERIFFL
Rigy, BEEGS S 1:ER%IC BT OVIMER» S FEOERIEATE L (A7 =Y 1)
Z0t%, FEIHELETZ EEbIRRICELE (R7—¥Y 2), &5, BE 2 BRicE,
T FEAEFH M LHL, THREBGLETFH SMET 2 b0MEHA LN (R7—
Y 3, B0-2), UIiETFIc>W T3, TOTRiEsRENHEEL - TRETORFL LI,

-1 ICEEEBAISE ) 5 14 H, 21 B, 38 HEOVIME FORFREKUBEX T LR L, &
o, BEEEEARS O Lo, EAKHIOMESE, BAP X UHBORMBEROZEIC>WTHMMT 1T -
1z (F&2).

HE, UMMEERSEh A v 7 b RETTR, BEERDE - RFERH NG
Mot F 1z, UIMRET2ATIE, 14 B2 29.6%, 21 Higlcid 51.1%, 38 Hi%i<id 65.3%
OBFWBRIELT, B8, KREFF T2V L THROEEELHE L/ L5, WTh bIRIFE
LichtgZE L Tz,

BAP 5mg/l & v a4l 15 g/l 2lAE&bHIMETIE, MS, 1/2MS WFNOEATH 14
HiZI (35 70% OFRERET L, F7, 21 ABIC 70% LI EoFFERER LMK 24
MRt 9 T, WIFhd BAP AN AMEXTH - 12, Fi, 21 Bigd S 38 HIRICH
P FIEE DS 70% LILEICEL - b0 3MEX S - 1245, Thd BAP ZiRML CMEXT
& -1, 38 Hi%® BAP RNk 135 MS & 1/2MS 2& b e RFROFHIL 760% T
HoteDiT L, BEMOEHE 36.3% LRBIFFENTH >,

DS OERN S, FEELERICE VT BAP BERICHELRESEY O TEY, 1,
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Table 1. Germination percent at different periods of culture and on different medium.
(%)

S BAP (mg/l)
¥ a2 bE
S e

(g/1) 0 1 5 10 R
0 5.0 60.0 26.3 10.5 255
15 158 474 737 21.1 39.5
MS 30 10.0 222 21.1 42.1 23.9
g 10.3 432 404 24.6 29.6
0 0.0 10.0 63.2 25.0 246
15 10.0 52.6 684 42.1 433
14 H 1/2MS 30 0.0 5.0 21.1 57.9 21.0
Tty 33 225 50.9 41.7 20.6
0 25 35.0 44.8 17.8 24.6
15 129 50.0 71.1 31.6 414
SN 30 5.0 136 21.1 50.0 224
g 6.8a 32.9b 45.6b 33.1b 29.6
0 20.0 73.7 474 31.6 432
15 26.3 76.5 84.2 44.2 57.8
MS 30 15.0 77.8 57.8 68.4 54.8
Egy 20.4 76.0 63.1 48.1 51.9
0 30.0 36.8 89.5 31.6 47.0
15 35.0 87.2 84.2 72.2 69.7
21 H 1/2MS 30 0.0 15.0 42.1 79.0 34.0
Ty 21.7 463 719 60.9 50.2
0 25.0 55.3 68.5 31.6 45,1
15 30.7 81.9 84.2 58.2 63.7
£ 30 75 46.4 50.0 73.7 44.4
g 21.1a 61.2b 67.5b 54.5b 51.1
0 36.8 88.9 52.6 50.0 57.1
15 50.0 86.7 94.7 64.7 74.0
MS 30 20.0 88.9 79.0 68.4 64.1
N2S) 35.6 88.2 754 61.0 65.1
0 50.0 50.0 89.5 765 66.5
15 45.0 89.5 89.5 88.2 78.1
38 H 1/2MS 30 15.8 40.0 73.7 79.0 52.1
SE 36.9 59.8 84.2 81.2 65.6
0 434 69.5 71.1 63.3 61.8
15 475 88.1 92.1 76.5 76.0
Al 30 17.9 64.5 76.4 73.7 58.1
N.2) 36.3a 74.0b 79.8b 71.1b 65.3

KPDOT N7 7 )y bid Duncan BEIC & 2 7 v — 7431 (5%7ki#) %59,
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Table 2. Analysis of variance for germination rate.

REEHARM HR HHE SEAFD e F

14 85 PEY 2 1692.686 846.343 2.420
BAP 3 4799.675 1599.892 4.576*
FEih 1 0 0 0
mE 17 5944.169 349.657
L 23 12436.530

21 H voalE 2 1925.957 962.979 2.225
BAP 3 7715.695 2571.898 5.942%*
R 1 17.170 17.170 0.040
Eob 3 17 7358.334 432.843
2k 23 17017.156

38 H S - 2 1435.771 717.885 2.810
BAP 3 6983.218 2327.739 9.112%*
R 1 1.500 1.500 0.006
mx 17 4342.849 255.462
N 23 12763.388

* B IKEETHE, ** 1%KETHE

#-3 EFOBEREY S 21 HERORFEROFETER

Table 3. Mean length of cotyledon of germinated seedlings after 21 days of inoculation.

(mm=S8.D.)
by C/(S;F)“ BAP (mg/l) _—
g 0 1 5 10
0 53+1.7 94+ 33 9.0%3.9 8.5+3.7 8.6%35
15 14.0+1.2 194+ 7.3 26.9+4.7 20.3%5.1 218+6.9
MS 30 17.7+0.6 204+ 98 17.4+6.0 204%7.3 225+9.1
iy 12.0%5.3 19.4+11.0 19.5+8.8 17.7+77 183193
0 8.7+38 127+ 39 147+48 11.8+12 12.7+4.4
12 15 11.1+35 18.0% 4.1 18.6+6.2 17.9+89 172465
Ms 30 — 297+ 49 17.9£6.9 16.7£55 17.8+6.0
iy 10.0%£3.7 17.1%+ 5.0 17.0£6.0 1631638 16.0+6.2
0 7.0 11.1 119 10.2 10.0a
15 126 18.7 22.8 19.1 18.3b
2 30 16.8 26.1 17.7 18.6 19.8b
b2 12.1a 18.6b 17.4b 15.9b 16.0

£HO 77 7 Xy b d Duncan BT £ % 7V —F531F (6% 7KEE) ZRY.

DUNCAN #EiC & 3 HEE T, BAP RIIX & ARMX ORI S » 22053780 SNl

v EOBERNTES L, WIFhOEEHRIcE VTS, 15g/l ZRML G&CBRNS 5
Wiz 30 g/l RIS R TRERO LB I EH - 7255, HHMFORRE TR Y a RERICE
BERERIEHD LN - 1,
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Table 4. Analysis of variance for cotyledonal length after 21 days culture.

ZK HEBE il D= R F
vk 2 419.072 209.536 16.690%*
BAP 3 129.544 43.181 3.440*
Hih 1 5.387 5.387 0.429
nE 16 200.870 12.554

efF 22 790.799

* bBUKETHE, * I%KETHE

75 BERIF L FEAEZ OTERD S OFE
Table 5. Rooting from excised cotyledonal nodes of in vitro germinated seedlings.

GEIBE - S L2WHD

iy vakh BAP (mg/I)
(g/0 0 1 5 10
0 0/3 0/5 0/4 —
MS 15 3/4 3/4 1/4 0/3
30 1/4 1/4 0/4 0/4
0 3/4 2/4 0/4 0/4
1/2 MS 15 4/4 2/4 1/4 0/4

’ 30 4/4 2/3 1/4 0/10

T oERME,» 5 53 Hk

/o, BAREHICOWTIR, 2F0EERERII MS, 1/2MS zhZh, 14 BETIE 29.6%
& 29.6%, 21 HE T 51.9% & 50.2%, 38 H%TIE 65.1% & 65.6% T, LWIFh biiE DR
IWRRERENEROSNT, DPEMTTLEBREDSNLED -,

BEEBIGS 5 21 BHEOMEX & E OFER K3 ITRT, THIZDOVTONESTET - 12
FER (R, BRI 3EBRENED SNTh - 1208, BB LU BAP OBE ORI 3EEEN
B SN fc, 7z, DUNCAN HEIC X 2B T3, BAP OFMK & ERMR ORI FEEOEER
EPEDHON, HELLIHENMX TOEMAKRED - 12,

TERER IS B T i3, BAP 2RI L 78 WS T I3 FEE DG RATEVEIC S - 720 — 7, BAP &
EAEWEHTRFEOREIR LV B FELEVWERICH - 7248, BAP 10 mg/l #5EML7:
a3 —HOFAEZ TTFEOFEMIEHE SN,

F7, ¥ EERNOEMTIREML 2B IR TFED DuNcaN ETHE L 12184858
IR - foo &7, BAP 2L 7o v 2 BEERIMOREM T3, &0 BAP BE T FEANERD
ZRUT. 60T, RHFR, ToFEMbEcBOWAEEZDS b, v a BERML TR
FLIODIREFICEF LD, v alERMLEL - EMTRFELLLDEIPHTRHELT
LE -7,

PO B - THEEE Lo FIEEN R, BAER 1 BEREE TRIBYT 2 b0 R SN, B 3 BRI%RD
FIRRAE RS KR RBEI Ve VERNTHRGE S, BAPRMBSEMNT 3Lk
B> TELS YD, 10mg/l TRALSFHBEBRONITh - 12,



¥ F ¥ % (Fraxinus mandshurica L) QBRI 43

E =

APETE, A vy 7 BT EUNETF ARSI TER L bBb LT, 1571
BT T, BHEFENORERL Bonn -1, —7, UNETFCRERLRIRLS 600,
R THAELAES T ENHRI, - T, VBT ORERYF &V EOBERFICEYTSH
AT EDIRENT,

UM L1 v 7 ¥ =BT ORER, BFOUMER»SOTEOHREVIETEI 27, T
13 F. americana DYIWiET OB (PREECE ef al, 1995) & ¥ » e ARTH 5, LA L, F
americana OBEFIVE VAR, - it BV T H, BRER 2 BRILIAIC 90% Plto
%%&u%bfmtﬁ(mmmEaahlwa,V%ﬁ%®$w%Vﬁ%m®%ﬂmﬁwé%§$
i3, HEEBEAD S 38 HEIC BV T bEEA 50% Th - foo MIFEIC &1 2 RF ORI TR
LABEDEDT, ¥F 7 ERELREEMEVE WL B, Thid, F americana TREHHEZ
CRE LRI H 20 LT, ¥ F 5 ETRESRAEELREICH D (&I, 1956) Z&ic
kabDEEZOLND,

T, DS OREERN D, HEHI~O BAP ORMARFREICEN TH LI LIALSLTH
v, EER, BAP FRANEHIIC B\ CREEBRSHE 21 BRICIZ, &ET 89.56% OHRFRVBH/EOLNATY
%. DUNCAN IEIC & 3 BT (2 BAP ERMOEA LIRML BA L TRERGEVRD SNk
B, RATEEERDIC 332 b - foo TOT EH 5, BAP ORFRENR I, RARERT
BAEHEVSTVEVZ B, LhL, FEXOBBHNEREOREL L S5RT, BAP 10
mg/l DEIIGBRE EEZ N1,

F. pennsylvanica D}FEifEF% 10 ppm O BAP KiARKIC 1~4 HRiE L% 30 HEKERE
BILER U -8, RESBIICEE 5 LMo TEY (Tivus, 1982), AFFZLOFRERS &
&, BAP OENIA k% U I BRIAKORFREII—EOHRER>LEL SN S,

. DSOS D, RALEREHOMHKOEVHHFRICHBERIF L LIER
LI, T2, ¥ aEOBEICL > TRFRCERRERBDLNLEL - fohs, IEEBELED O
14 HEORERICES & 510, H5ED BAP BE L v 2 FEEE & OMlA AL E THVRFRER
1Y, HEORAEEAORE REbNI, LiL, APFFEICE W TRELEIC B W TRIENE
W REEEOBRBIIARTETHD, TORARDVWTRERRETTILESD %,

—F, REROFELORECRAMEICE LTI, BAPBEL L bV s EREOREHDL
P OFED O ¥ 2 BERML BT R ERMNEEHIC KN FERGERICHEAL 12,
Y EORMBRICEER oo SO, ¥ o BERMIEHITRE LA FEX BP0 TR
LTLE-7C L9 BAP L 0Mia b ICL > T}, TEROEMASEDONLILHP S,
YRR OEE X OEF I R LTHBERE LTS bDEEL NG, Sk, BHE
REET AR RO R E T BBAICRCOREBET ILENSHSS . '

1, AECL->TEBLNEHELOTEHOKEIC LY, FRLGENFEEL LT
Xt BV FAVESDRENC & b e EREHFSICOVTES SIKRNPBBETIISH 255, WER
LA 2 SRR R O AER E U CRIFTEIRER C LIRS NI,

PLE, ¥ # ¥ e0BEERF BT OEFOFERMO—RE YN L C3E#ET 5 /55 (PREECE et
al., 1995) AT E 5 Z EDAL I - 12, HRE, Ao & AEEFEEL RV ICYF SV E
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¥ F 5% (Fraxinus mandshurica) OEEFRFEERFE L, vF 5 T ORBET 4+ RHRE
% Z0FF, H52VETEMOW, SEFOLEOMH 1/3 #UIKREL T, MS (MURASHIGE
and Skooe) ¥id 5\ i3 T D EFEIFZ K S OBEE I L 1/2MS B2 KA & L <,
¥ a2 %5 (0,15, 30 g/1) ¥ &£ U BAP (6-benzylaminopurine, 0, 1, 5, 10 mg/l) % L 7- BB
ETHEBRLU, 38 OB, 1 v/ M EBEFCREFEILCEESALD -1, —F,
UM ¥ CRFEFLED Sh, BAP 2ARMUAIBSITIE, U5 RIEHEHED S, HEEE
%67 5 38 HIROFEHFRIT 75.0% &, ERMEHO 2 2P ETH - 720 —F, ¥ 2 BOTRNE &
UEAEHOE O G FHERIT I B AR S 100 - 1208, BELAFHELOFEOME 3
v aBEORMc L VRS Ntco FIEU 74X O FIEFI A 0 B> CRIEEH & [F U ok
HIUTIE L D1F 72 & T 5, BAP 5mg/l LITOHRMS 5 W IZERINOEHIT, FiR L CHEYIALTH
B 25PN,

F—9—F:! ¥ F 5 E (Fraxinus mandshurica), VIWFETF, WERLE MGER KPR
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Summary

An effective method for aseptic germination of Fraxinus mandshurica was developed.
After surface sterilization, one-third of cotyledonal side of the seed was cut and discarded.
Cut seeds were laid on a solid MS (MURASHIGE and SK00G) medium or 1 /2 MS medium
wherein the major inorganic elements of MS were reduced by a half, containing sucrose
(0, 15, 30 g/I) and BAP (6-benzylaminopurine, 0, 1, 5, 10 mg/I) in combination. Intact seeds
were cultured on the same medium also. No intact seed germination was observed during
38 days culture period. Cut seeds were germinated on every media. BAP of any concentra-
tions markedly promoted the germination of cut seeds. Germination percent after 38 days
of inoculation on BAP contained medium was 75%, which was twice the percentage on the
medium without BAP. Sucrose concentration and basal media did not significantly affect
germination. However, the growth of germinated seedlings was promoted by sucrose.
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Cotyledonal nodes of germinated seedlings were excised and cultured on the same medium
for germination test. Some nodes rooted and regenerated into plantlets on hormone free
medium or the medium containing BAP less than 5 mg/I.

Key words: Fraxinus mandshurica, cut seed, aseptic germination, tissue culture, promot-
ing germination



A Quantitative Analysis on the Root System Structure
of Pinus massoniana Plantation

Xuequn CHEN, Yukihiro CHIBA, Masaya MASUMORI,
Shobu SAKURAI and Hisayoshi YAGI

In four planted Pinus massoniana stands with various stand ages in Fujian Province,
China, aboveground biomass, root biomass and root system structure were investigated.
The results of allometric analysis implied that the pipe model theory of tree form is
applicable to the root structure of P. massoniana trees.

A Method for Aseptic Germination of
Fraxinus mandshurica L.

Zhaobin XING, Hailong SHEN and Yuji IDE

An effective method for in vitro germination of Fraxinus mandshurica was developed.
After surface sterilization, one-third of cotyledonal side of the seed was cut and discarded.
Cut seeds were laid on a solid MS medium or 1/2MS medium, containing sucrose and BAP
in combination. BAP of any concentrations markedly promoted the germination for cut
seeds. Sucrose concentrations and basal media did not significantly affect germination.
However, the growth of germinated seedling was promoted by sucrose. Cotyledonal nodes
of germinated seedlings were cultured on the same medium for germination test. Some
nodes rooted and regenerated into plantlets.



