P 000 http://www.cqvip.com]

E30HK HIM =

ok XK O ¥ R Vol.30, No.3
2008 48 5 A JOURNAL OF BELIING FORESTRY UNIVERSITY May, 2008

BRIRMAENENEEARHERKRMHREBHEHN I

K %4 RAN
(R A K RER)

WMEREMABRXEEENERNGRAETEZL W, ARG HE CO, FE IR E RSB ENHBEE KK
BMPFRERA— BB EABH M, EEREARBSR(TBMAR KRR L, REARF Co,
Mt & (PPFDYAH & B HUF € 2AE, FRAEXBEMARHN FHREA S, #—F it CO, .PPFD ¥ IR & &
HFHERMTREBREHHOTE, FREREY: co, 5 PPFD MALHMERKEF HR/EM. ZEHFEEE
CO, 71 PPFD I &M F B P B M A B M S EH AR, RETEE SR . AN THRENERRE
TS FREFMEAERMER AGERER TREMEAS MRS RBURRRBEIRA HEKRRER
4. MR IR, CO, ¥k BE A PPFD [ ¥ ) 2 $04E A 3 A0 5 89 4 I HRK 4 500 pimol/mol 130 pmol/(m” - ) #1 5 500
pmol/mol 160 pmol/(m’ +s)

XEEE: IMBUE R BRI LB RE B

RESHEE: 0943.1;0244;5682.36 X EEFRIRAD A 3 E 4 S 1000-1522(2008)03-0128-04

DI Xiu-ru; XU Zhi-gang. Effects of carbon sources and light density on the growth and chloroplast
ultrastructure of Pelargonium odoratissmum in vitro . Journal of Beijing Forestry University (2008) 30(3)
128-131 [Ch, 11 ref.] College of Agronomy, Nanjing Agricultural University, 210095,P.R . China.

Carbon sources and light density have significant effects on growth and quality of plantlets in wvitro .
However, the effects of carbon sources including sugar and CO, on the growth of plantlets are still ambiguous .
CO, concentration and light density (PPFD) on the basis of sugar-added and sugar-free medium were controlled
to find the best combination of environmental factors and further investigate the effects on the growth and
chloroplast ultrastructure of Pelargonium odoratissmum plantlets. Results show that CO, and PPFD play
synergistic role on growth of P. odoratissmum . When CO, and PPFD are increased in cooperation, the sugar-
added medium inhibits the development of chloroplast, rooting, and photosynthesis. On the contrast, the
sugar-free medium promotes growth and rooting of P. odoratissmum and photosynthetic rates, pigment content
and root vigor are higher than other treatments. Chloroplast develops well in sugar-free medium. The best
combination of CO, and PPFD are 4 500 pmol/mol, 130 pmol/ (m® - second) in initial, and 5 500 pmol/mol,
160 gemol/ ( m’ *second) in later on sugar-free medium.

Key words

TR REEREURES Y co," YR B

Pelargonium odoratissmum ; carbon sources; light density; chloroplast; ultrastructure

BRUBMAEMNFER FESERUALM F#TT

ReFR P RN (B BRI B R SRR K
RIBR R, AR TREAR T BAY AR MR Co,
# (Photosynthetic Photon Flux Density, PPFD) T E
ZgmAT, RAAEHEFERK. BA,HE R
H. EE SEHSERCHZTEARN A TRE T
e ept . A BRAERKMAEE, RAEK,
BERFENEEERTEREAEREEREFTURS
HFF AR ERKHHAEE™ . 18 Solarova bl

W% B 58 : 2007-04-30
http://www . bjfujournal . cn, http://journal. bjfu. edu.cn

FEVEFRTLTER . H I, Mosaleeyanon %% K JH %
REREFESE RS CO, RENTBERRT
TR ( Samanea saman) HIEH W CHER , RFEHE
AHBRENERET. BHATUES, REE4H
BUAREREINERNMEARRAEMANEER
BE,

URAY & L ( Pelargonium odoratissmum ) B ¥ & )
HEES, BARE S ERSK XABENE

ESTE IHE 8RB 2345 H(BK2004107) .“863" E R B 8 AW 50 & B 1T RI7 H (2006AA03A165) ¢

g . NEN. TEWRS A EHEYHALIENR, B35:025-84379092 Email: 2005101057 @ njau. edu. cn

FEREBR

i HE - 210095 BF AR M K

WEEE AEN,BBFR, TETRF R ABEETE R, Bi%:025-81581355  Email : xuzhigang @ njau. edu. cn Mok [/ Lo


http://www.cqvip.com

3

P 000 http://www.cqvip.com]

WA % BRURRE B UK O B 4B T A K Bouh S A AR s H 1 5 129

A MRS M TR RERK. FHITEEAEM
SHRERERE FAEEARKEEEBNEARZRTKS
AR CRKAMPARER T EAEHHEBET S
FTROEERRZR", CERREZEME TAEEM
KR EE A 5y ik B, X F CO, .PPFD I X IR B &
AEHEAKMASRIMER, MR RIRE,
ASXVVERBTBRIENFEAEG ISR, EER
EAABESRE(EERMAR) MERN L, RE AR
CO, #1 PPFD i 2B E B FE , FRME RBKK
WEEFHREASR, f—F 1T CO, . PPFD ik
STIRM AR A B WA KR KB S R A,
DR 0 B 4H B O O A B IR B R AR IR i S

I AR S

1.1 ERHARSEFE

DABR A F B M AR SME R B IR R KB A E HF
AL R, THEREFREN 12 MS + IBA 0.2 mg/
L, BRI 6.5 o/L; 75 THEEE R 2 MO 258 5 m 20
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1.2 CO, REFM PPFD £HSHNWTE
KadBitBEm 20 HEREREREB AL
BMHTEAEREY BB COo, W, TRED
HIFMINE CO, ¥ FETE 500 ~ 6 500 pmol/mol A ¥,
PPFD 7E 52 ~ 160 pmol/(m’ *s) W[ 8, EH AR &E
Hid R Co, WE KN TR MK, F KB CE (911
AR EHAEH S LG EE P, (B 1), Fujivara
1100 gt B S R ) CO, HEBE 3% B 1 890 prmol/mol
B EEFRA RN CO, ¥ LN 363 pmol/mol, IE 47 %
Bl TR IR CO, W BE, BH LA 5L 5 LK R &
KA EE NN A SIS NEESRA S
(CO, W FE .PPFD) >} 4 500 pmol/mol , 130 pmol/(m’ -
s MEMKAES A A (CO, B .PPFD) X
5 500 pmol/mol \160 pmol/(m’® *s) . 4l & & P L bR
CO, ¥k /i #A A5 5 504 1 000 1 1 500 pmol/mol.
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1 REEFARERSERX CO, KWL
FIGURE 1 The response of photosynthetic rates to CO, in P. odoratissmum in vitro

1.3 A KTRAPYEHSHLE

BAIHAENAERN LA REBAAE
M ERAERET KEBEAESREEFEAHE L
AshE BSR4 KW ; 5% T ma st
WA T RANSE(CO, HE PPFD)SRRAKBEN
HWIFESH, BB AT RA(RELD,. SN
SEIG4H 20 #E, Bt 80 Mo

F1 EKXRAMEHSHER
TABLE 1 The control parameters in the experiments

Co, W BE/ PPFD / 3
ERRE (pmol *mol =) (pmol*m=2+s"") 34
Cog:: | =10 COE:: | w8 (el
ARLE 4500 5 500 130 160 20
Ezg pod: 400 400 40 40 20
THLHE 4500 5 500 130 160 0
JE X xT B 400 400 40 40 0

1.4 ERANESHELE
BFSdEHE WRHEME RESER, A

T4+ 105CHREF 15 min,80CH T 48 h Z{HHE,
HETE. REEBALEMBMH A AT KZES
Tl (AR BB ERENE TR E,
Bl L gl g B Al SR ME, TTC s E R RIS
AW R P EWEKFEMIER AN 1~ 2 o’ /p
BROAZPHR_EBEEN R, EE. B . RAKE
YA M E S, A B 3L H-7650 BB 5 7 B 57
BB, UEEBIMLRESR 3 K.

JH Microsoft excel 2003 HITHIEME L EH, H
SASHUHTEIT AW, ISD ERHTEERRZEREL
B(BEKFE P<0.01),
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FIGURE 2 Pelargonium odoratissmum plantlets cultured in different carbon sources and PPFD
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HEMIT HEFRENER, UEHELERK;
IR BESEHEMBRZ, —EXER ;TR REK
Mo ERLEBHRELSERLBZENERAL
= Bz, RERBFE/AYEED &
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MRE AW, BEERABE,

®2 BEMPPIDMBREFAZRETHE
BERELLHEW
TABLE 2 Effects of carbon sources and PPFD on dry weight,

fresh weight and root/shoot ratios

TREE X#E/, BEHEg XTEHE RTHEg 85k

FRLE 690A 2.16 A 0.61 A 0.13A 0.30A
THLE  4.29B 1.21 B 0.30B  0.05BC 0.13 AB
HEEMHE 4598 1.42 B 0.28B 0.08 B 0.28 AB
ELHEME 1.76 C 0.41C 0.09 C 0.01C 0.15B
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2.2 WEMPPFD A EMHFEaXSREXS
. §::4:08 A1)
MEIFRHEETBMESERKK AL
BT > AL > ARES> TEMEB, HER
BE, SHERELEML, THELEAZENEEHE
EEE . SVNEAEHELHEMA T RK 2 M6 X,
GEREVABFEPTHENALEHNEEIERE DT
fEf. £BAMENAT FEEBEFH TYERA,

£3 BEMPPFDNEREFEAZYEXSE
ERXEEEHEM
TABLE 3 Effects of carbon sources and PPFD on pigment
and photosynthetic rates

TR
FRBE ;w.’ff; :”i*b; BRI MRS E®/
me'e me'e (mg-g™') (mg-g')(mg-h™')

HEAL®E 1.193B  0.355B  1.542B  0.400 A 0.976
EWALE  1.324A  0.417A 1.741A  0.423A 1.854
HESE  1.039C  0.346B  1.385C 0.351 B 0.285
EXHEXRE 0.753D 0.200C 0.962D 0.266C 0.136
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TR BARH B, 10 RARBE D,
FISKEHBETFEHEEA,BAES 20 Xut Tk
HEAMRKEEM. BRERS  REILHE
RhEE > WA > TR > AENR, BRRESN
Ko AT > HBEALTE > AEEXTEE > TR (L
F4), Wi Co, BEMMBRE /1, A LB
TERELHE, THCBNTRAERSERIERLE
. RAGEIRBBREXNEFYRHBRIKS & R
H RERAEE SR EERR. £ CO, 1 PPFD
FEE, TSRS RERALTEFNAEHE,

F4 WIEFMPPFD MBHEFZERHEM
TABLE 4 Effects of carbon sources and PPFD on rooting

RN ik "/ WEEN  TEHE
TREE L1234 cm (pgeg™'*h™') /%
Eg 23] 4.5 2.92 0.28A 55.85A
ot Lig:] 4.9 3.81 0.31A 52.40A
AR R 4.65 2.45 0.13B 47.93A
ForR X B 3.33 2.53 0.10 B 23.50B

2.4 ®iE# PPFD Xt SK B REHRIR M

AR RE T REZB SRR HTE,
MR RTE S A IE % (B 3a) 5 J0 08 X R AG o 4 44 Bk K
BB, ESRE KAEE (B 3b); AL E
B SRR SBUMNER R, AL T B (A 3c)
R TR B RERE RS BHSRE, R
WEARARE,ESANERGEEY  EEENE
H.XABRY . SWEE(E3d). BREWDTTR
B4 ,7E CO, 1 PPFD 75 B3 2 0 , T W 55 Fr R E ot &%
AHERRE BXHSRERETZERREW,

3 A5

1) 4 55 B3R 3 (CO, % BE . PPFD) 4 & i 3
4 500 pmol/mol 130 pmol/(m’ +s) FJ5 ¥ 5 500 gmol/
mol 160 pmol/(m’-s) A M TR EFHAFH XA
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