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B OE.AMpERERAIRY BE BE LBEAE CORAFUEEBMRAE SR EHER
EERBRRAY R, BT ARERARIER G &4 T ERARS KL (Clycine.max L) H 4
BB aURAELARATEREFAEARA KB BRSBTS mg I K ANRELETHBH
BFEmT I0m BRANFHEHREE Y, BARAEBHERA380ml, X WHE 2 AA2% 10 mm
HEALHBLEZFFEABRAREESSAFAELR, REXREMS ZEREATASE AP
MAE¥BENAA L IBAWRRRBERET 648 32 FHRELEMNARBE 232 1'CRE 65t 5%, kb
HMHAFF R FEHE 70 9y mol/(m2-s) KAH 16 h/d, CO, s ERIEH , AETHRIAKTHT 21d
K KB K S20-IBALO #9 Xk R4 W AR SRR ARG B HRAFNERALS, RABA
., BETHERBEGTAHARL20g/L EHF 10mgLIBA Y MS R EAH FRAMBGA
M, Bl 34 CO, iR B THAK & AR ARG EFER,

NG ERERS SR BB LM, K 8 (Clycine.max L.)
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Effects of Medium Components on Rooting of Soybean Plantlet under
Controlled Environment
Bao Shunshu, He Dongxian
(Key Lab of Agricultural Bio—environment Engineering of Ministry of Agriculture,
China Agricultural University, Beijing 100083)

Abstract: Micro culture environmental factors such as temperature, relative humidity, light intensity, and
CO; concentration are important to growth and development of plantlets in vitro. The aim of this study was
to establish a culture process for soybean plantlet rooting under controlled environment. Single nodal
soybean (Glycine max L.) explants each with 85 mg fresh mass were planted at two gas—permeable filtered
culture vessels containing 70 ml medium and cultured at air temperature of 23+1%C, relative humidity of
65+5%, photosynthetic photon flux of 70£9 wmol/(m**s), photoperiod of 16 h/d, and without CO, control
for 21 days. The medium components were MS basic ingredient and BS medium vitamins appending six
combinations of sugar (0, 20 g/L) and hormone (0.5 and 1.0 mg/L IBA; 0.5 and 1.0 mg/L NAA). The
thickset rooting and growth of soybean plantlets were shown in all treatments and the treatment with 20 g/
L sugar and 1.0 mg/l. IBA showed greater growth variables and net photosynthetic rate than other
treatments. The culture process using photoautotrophic micropropagation could be superior for soybean
plantlet rooting compared to conventional tissue culture process.
Key words: Medium components, Photosynthesis, Photoautotrophic micropropagation, Soybean (Glycine
max L.)
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LV TR I T A IR R R R R AT
SABIREE RS . KRR, AR S E
B FRHE LT A RS A B, USSR A5 AR Y B
RO, BAWE / BE S B R R A K
KEMEW. LHEARES, BT RREREN, B8R
SMLFRASMAZ R, SRESAHENREER (B¥
96%LL b 1 CO, AL IREE . b, B grdd
EWAR SRS RBE T BHUE, BETFERH /)
OB, X R RE AR 5 G B B i AR A
TEARE 5 5T ML RS A s AR Bk
P BB o) o L BB AR R FT RN, Btk
FEHEAP R, Bk B R AR AN AR AN T
LAF R TR B R A A8 A (KR B E L CO, I 254
B, (RU AR AR RE BT s 3L
HETEAARAR T e, AT B 1 % A9,

KE (Glycine max L.) & 7% 8 HFAE ), 2 it
FEBBEENREYZ —. FIEKEAET KX 4000
TMEZE A, ARAF = RS AN B 2000 J7 M, AF R34 4K
e, B, FEAS AT RERG nA Hh TR AR (M A L, I
BAR ALY, B E T PR R A R
TERL S AR, VAT R T PR e L T AR R AR, R T
i FP ) IR e D RV B RO IR R KRR, T ELE
W TR SRR, RETERR—RE
FERFE. AEEES. 4 R AR AN
B, # M B EA RS IR &M K H AR RNT
FBEEHFRTZAHr BUED), wh A B D,
A T B A ot LS e ) SRRt D AR . KRG
B, RS R AR F
TR P2 AU I AR AN e s A R, 1k
BRI ILRS R A (R AR KRR e, R I, B35 A H
JOMSTH B ARG TE TS T AR R In
A [ 380 3 1R 7 Ak e 23 K 6 2 85 1 A A O R W s
i o
1 MEFAE
1.1 ShHRE A&

HEKEMT (Glycine max L. 18 13) 7E 0%
RO HUKTRT 30 R0 0 THL R/K phise 4 WK, ¥ 814
0.1% JH R ¥ K B Smin J5 T G EKHYE 5 % R
JATE LR /K i 12h G FE+ MS #5984 . MS #
FRIEIRINT 20 g/L IEHEM 8 /L BT, pH {H W 1
5.8~5.9 2 fu), CEERM. FrEasE 7 RTHEE
IF, VITTF M40 45 S AR 48 2R N 0.25 mg/L 6BA
#10.5 mg/L IBA ] MS B LTS FRHTTERT
Brgedk LR 2 MG HA S B E, WL 3 om & B

2 85 mg [T ZE VBT AR S AR S 00 A 1
12 RBRXEE

RE AT AR B IR T SR MS B 53, H)
8 MS 5 FR R IR 4/ B BS B P 4k
FRA, JEEIN 8 /L Biflg. RIS MS R AR,
THE, K NAA 5 BABENAFRAEREEE TAMR
B (& D EFRABRTAEBY 380 ml, %W H
10 mm BAAMWE L, & ma FiESE Milliseal
with pore diameter of 0.5y m, Millipore, Japan). -~
FRAAEA 42 70 ml Bk, B 2 K EAMEE. B
MU X IR E 10 M FRARIFEE 3 A RABRER 3
1.3 3 4e 4]

AR 9 B S IR IR B (231 1)C AHRR
BE 65% 5%. REARNRETHRER (702 9)u mol/
(m?s) JERHA 16 h/d. JEFRIAPAEENI CO, IR R
FEhl, £92% 480 u mol/mol. A ¥ S dME ARG T B
MK MR, KL AME AR RS — RIEAT IS B b 2

F1 ATALEEHRRAENARR S

REX HEAE (gL IBA (mg/L) NAA (mg/L)

50-HO 0.0 0.0 0.0

§20-HO 20.0 0.0 0.0
$20-IBA0.5 20.0 0.5 0.0
$20- IBA1.0 20.0 1.0 0.0
§20-NAAD,5 20.0 0.0 0.5
$20-NAALO 20.0 0.0 1.0

i S ACRRERE, H (3.

1.4 5% ¥

PERREFRES 21 R, P R A AR X rh X G A B A 1
2y TN L TP AN o I N 1 ) e i A T ey
T ABER SRR BIRRR. i
W& BT e B 5 B #4C (Scanner 5550T, BenQ
Co. Ltd., China) BEAT BME 3T, 485 A A BV S0
/¥ (LIA32 for Windows, K. Yamamoto, Japan) 1| §% 0}
AL 48 & M2 f AR 3 X F BP221S,
Sartorious Inc., Germany) Jl| & ¥ 5 , T 80°C (K4 4H
gt 72h FRNR AT E, DrEonE R, Ak
L SALF R ER M T 8% 00& 4 (L1-6400,
LI-COR Inc., USA)IF LR FFr %
2 BZRESW
21 KAMBEHH LR

REIX $20-IBA0.5 Fl S20-IBA1.0 7113 5 KIT 4
B, RKX S20-NAAO.5 il S20-NAAL.0 715 7 K
AR, RTINPER KR % X 820-HO 1 S0-HO 1T
10 RAFMER . RRRKEKHAEHBNEE
21d Jii, FMEAESCR . ARV T HH W) B AR
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(B 1. AP IBA B NAA BERBMEHET K
GHEWRRERE, H IBA R EM IR IR E &
WA B3, R & / T ERE NAA WERE MM 2
ERIN (R 2D . WX S20-IBAL.0 KK E H B HHRE
REWF, BEEE, A 8L MRS HAgdt, &/
TEXEIT 929 mg /73mg. HINT #HFE NAA HRK
X H MR R BRE, KA BRI, X5X
B AR K SRR R AR X — R, BRDIRAF
FHEENERT PROBESFIH, SHEKMER
BH—ERER. Fi, BINME BA S{EfKE4
BAERRAEIFRIR.

REFMBE KR X S20-HO 1 SO-HO FEIE H
21d J5, KEAFH MR EILAE, MRS KL
8, ERHEE R BSBTEER MR X . A
WH X S20-HO MR B g tt, Jofiid4e X So-Ho
RAAUREL . BESERRIMIREE T/ HEFRER
W, ORGSR AR IR R BeE AR T B BEEL

PAEZSRZR, T 0.5 1.0 mg/L IBA %
M2 gL EBHHEFREEE T RKEHBHER, A
S20-IBALO XB X B B HAKMH . Kk, £
RE R PTHEIHE &M T, IR R IBA BRIz
AREAHHERGREMER.

22 KEmBEHETER

BIFET BA BRI T KT AR HEY

RE, RB K S20-IBALO I EMH &/ T EIK T

1259/161 mg, {H IBA ¥R & 3Bk i F 4 R
MEHRERREHAK GE 2D . RBX S20-IBAL.0 K
EHREERHPAENEKRLS, XEHRBEEFH
fath—a, EHEEF NAA NRNBREET K
HRZEHRE, RBEX S20-NAALO KIZEHKE/ F
EiLF] 1150/126 mg. BEE NAA WERHEM, KE4
WS TEEESN, HEHEERD, X
B #RA W RVINEERAHRKRX $20-HO
MR E4BHKR. TE. s RS T L
X SO-HO, (HEm-apEfM F B FEERER.
23 REMBYHEEHK

RE X S20-IBA10 MK GABHREHEEER
& F) 3.6 4 molCO/(m?*s), M X S20-IBA0.5 K2 ;
WINT #E BA FRARXBE SR TFRFMBERR
KX S20-HO 1 S0-HO, th B B MRMB-THIN T NAA B
ERHREX (E3D. T NAA BENRABERK
S20-NAAO.5 1 S20-NAAIO i X AR X R HF
1.8~1.9 p molCO,/(m?ss), 5 LHHRK X S0-HO KHAH
[, FHFREMBEFERL K S20-H0, 5#LEHEE
X HG, BRI A E R NS R EERA K KiF
MBERKRBX S, AKX S20-HO &M EE
H B R T TEREIX S0-H0, BRASHEREBEN
E5t.

R X S20-TBA1.0 f1 S20-IBA0.5 HIKG HEH
AR GaR S RERSE KR T S

S20-NAAD.§

S20-TBAL

SO-1H0

HITRENRELENATERSETRRETE 21 ROERKRR
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—8. iR X S20-NAAO.5 Fl S20-NAAL.0 (AJZEMF0
WM A GHEMS T RKBMEFE AKX S20-HO A0
SO-HO, A7 &3 I R RH . THARK
SO-HO (WK T A3 17 s AR A 25 vl ARSI AL R R A L
WHRWH RS QDK e SRR BB %
FHERERY, THRER A KEHAEHEAERKN
EK# . ARESTHRRRMASERIERL T
TORE IR I X A W A (e A BRI SE DR T B e
B CO, U A BRI X R R B T B 95 o (1
BRI R A TR CO,e BT TN CORBR
B, BHN CO, BN HEFFTE 480 4 mol/mol =4y
IR KN, (A MRS XK 4R 3% A R
BT RS . Fik, IGRE Co, FBEME Tt

WOLAFRNETEN, AT AR X XS 45
AR AR MR E . AR, B AKX S20-HO MK
G BRI F B R W RN R A S Bh AR IR, A AU
WETHENE, FHHHETARBMEREETHE
AT LHRKX S0-HO. HWIELTHHET F XK
DX IR A B PR T LASEE 1D, 4R R LS AR R0 CO, IR
BE, MR DO R A AT A K i 0, ey 4155 w]
DA R R i 1 K G M RR AR
2.4 FRFIEH ST K DAL ¥R
BRAHRTIRE 2 M EHEZHN 10 mm WY T
SALEHBF BT A, FEEFR AR N AR
¥ B P B RIS L CO, TR FESR /i, S AT A 75 X 48 1 P B
BEAT BEES K BRFAT BE R B0 X R M KRR B 2L

R

M2 EERAREMNATARARETERETHAEKIER

R2AREFRBELENATABREETERETER 2 RENEKSBH

e N B (mg) TE (mg) i #em®) H A B
X
WKML‘ ﬁﬁh(mm? e R ET e
S0--Ho " 14217 ¢~ 537459 ¢ 221151d 706 d 102 ¢ 28+4 ¢ 12£1.0
§20-HO 20+2.1a 624163 ¢ 468472 c 13715 b 44216 b 48«7 ab 14+1.3
S20-IBA0.5 21x1.8a 1122+133a 764+96 ab 151+14 ab 56+7 ab 51+4 a 13£1.6
S20-IBA1.0 22x1.6 a 12594228 a 929+194 a 161+27 a 73x12a 54+12 a 15+£2.0
S20-NAAO.5 17x1.1b 853+112b 654+119b 99+12 ¢ 665 b 38+6 b 13£1.2
S520-NAALO 16+1.2 bc 1150+111 a 8444104 a 126+13 be 61+7 ab 2843 ¢ 12+14
Source ANOVA test
Sugar ww 3 NS P Ak *k sk NS
IBA NS ok * & * * * NS
NAA * *k *% * ¥k * ok NS
IBAXNAA ** ** *k *k ok *k NS

YE: 08 QRBERE, HACR IR P FFI A ML FRHUE o =001 KPMEREXY, HRFBRALHEZER > NSH{EFas005Has

0.0 MEESER W LEELER.

RI3AEEFBLAENXATELBENERETER 2AENEEBH

e ALK L AW
' (umolCO1 /<m” * 5>) (molH20/ <m” + §>) (mmolHz0/<m” * s>)
S0-HO " 2.14+05c 7 0.61+0.2a 145+3.2b
$20-HO 2.5+0.4b 0.8+0.32 18.5+4.9a
§20-IBA0.5 2.9+0.5ab 0.8+0.2a 17.9+4.4ab
$20-IBA L0 36+1.1a 0.6%0.22 17.6+4.1ab
$20-NAAO.5 1.940.5¢ 0.7£0.1a 17.4%4.9ab
$20-NAALO 1.8+0.4c 0.820.2a 17.842.7ab
Source ANOVA test
Sugar o NS "
BA NS NS NS
NAA NS NS NS
IBAXNAA o NS NS

DS ACR M, H AR R MR, 2 113 0 PR a =0.01 K FIZEF B M, S A MR -8 WP MU B AT & 35 5% °%, % *, NS /UK TE a £ 005

HNas 00l HEEER, KLEE LR,
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i 2 . X ERBSE NS T B AR N
SHE B F CO, K ER R W HE, FF FREXE
MHERERRE, FHFRELNA. B, AU
R KRG A ERAEFERARZ.

KHALLSR, RAOFANKEAEHEBRAERA
BE R FE e R B A RE IR, XK
SRR AR ok WRE . ERTH &4
T TAEHFHEMAR ML RRYE, BRENS
REBEERIN KEAFEMERMNE KT EEN
B, BABMIF RN KT ERERW, KXEEAR
BRM. B, SABHAEHITES TR, LAY
BE. BE. ARERERTRUERIMEMLE, BT
CO, MEMARTABEHERRBELHHHE, F
B A A Y AR L R IR SR A R ARk
RIEFFAATE 17, W R0 Mokt (2 130 K 2 40 B 1 RO AE AR
M A WAL T, NI B K SR
BEKER, '
3 #it5ithe

TERIE 23+ 1'CUBE 65 5% N EEFRNET
WHPE 70+ 9 u mol/(m?es), F Y A H 16 h/d HIRTHEER
BT, ARAARARERES TR REN IS
21d, ¥HNT 20 g/L FESE AL 1.0 mg/L IBA () MS 55
BEAFTREHBEEER, THEFREBRRNERK
®h. Bk, #—PEERRARMAERLLE Co,
B, KGR AR AR T A IS F AP 3R
ML A HEEAR T REBCA R K G AR R ERA
MBI TTRZ—
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