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Effect of arbuscular mycorrhiza on camptothecin content in Camptotheca acuminata

seedlings

ZHAO Xin, WANG Bo-Wen, YAN Xiu-Feng™  ( College of Life Sciences, Northeast Forestry University, Harbin 150040, China). Acta
Ecologica Sinica ,2006,26(4) : 1057 ~ 1062,

Abstract ; Mycorrhizal fungi form the most important mutualistic symbioses on earth with plants. Much research has shown that the
development of arbuscular mycorrhize (AM) is correlated with plant secondary metabolism. AM fungi can directly or indirectly
affect plant secondary metabolic processes. Camptothecin (CPT), a secondary metabolite in a special Chinese tree Camptotheca
acuminata , has gained great attention for its remarkable inhibitory activity against tumor cells. The effect of AM infected with six
fungi belonging to two genera on CPT content in C. acuminata seedlings was carried out in the present study.

The selected sterile seeds of C. acuminata were sown in sterilized sands in the greenhouse. After 70 days of cultivation,
seedlings with similar height and crown were selected and divided into seven groups (10 pots per group). Each group of C.
acuminata seedlings was inoculated with one of AM fungus Glomus manihot, G. versiforme, G. etunicatum, G. diaphanum,
Acaulospora mellea, A. laevis, or non-mycorthizal inoculation, namely Gm, Gv, Ge, Gd, Am, Al, or control (CK),
respectively. After 3-month cultivation, the symbiotic association was observed and CPT content in the seedlings of C. acuminata
was determined.

All C. acuminata seedlings inoculated with six fungi formed AM. Colonization rates of AM was over 70% in seedlings
infected with 4 Glomus fungi (Gm, Gv, Ge, Gd), and ~ 50% with 2 Acaulospora fungi. Mycorrhizal colonization intensity of
roots (M) and infected root fragments (m) were showed in Table 1. Good symbiosis systems were formed between C. acuminata
seedlings and selected mycorrhizal fungi.

In roots, CPT contents in mycorrhizal seedlings were significantly higher than non-mycorrhizal seedlings, except Gm. CPT
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contents in Gd, Am, Al, Ge and Gv were 2.5, 2.1, 1.7, 1.6, and 1.3 times higher as CK, respectively. In the stem, CPT
content was significantly higher in Al than CK, no significant difference among CK, Ge, Gd, and Am, while significantly lower in
Gm and Gv than CK. In leaves, CPT contents in Al, Gd and Am were 60% , 40% and 40% higher than CK, respectively,
however, CPT contents in Gm, Gv and Ge was affected little by the AM infection. CPT contents in the whole plant in Gd, Al, Am
and Ge were 150% , 150% , 140% and 120% of CK, respectively, no remarkable difference between Gv and CK, whereas 23%
lower in Gm than CK. As a whole, AM infection was beneficial to CPT accumulation in C. acuminata seedlings with G.
diaphanum , G. etunicatum, A. laevis, and A. mellea, no influence with G. versiforme, and reduced with G. manihot .

AM also changed CPT allocation in different organs of C. acuminata seedlings. CPT ratios in all mycorrhizal roots were
higher than non-mycorrhizal seedlings. In mycorthizal root of Gv CPT ratio was the highest, 32% out of the whole plant,
comparing with 15% in CK. Due to the increase of CPT allocation in roots, CPT was less distributed in stems and leaves in
mycorrhizal seedlings.

Key words: Camptotheca acuminata seedlings; arbuscular mycorrhiza (AM) ; camptothecin (CPT) ; secondary metabolism
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B W ( Camptotheca acuminata Decne) £ HL i B ( Nyssaceae ) Z % & ( Camptotheca ) 2 4 2 W #4747 ¥ o | ot 7t
FR E A R, B R AR 9 B A% B8 (camptothecin, CPT) B BIFHMMMMBEETZ A ExE",
AIC S EH o Y™™ AR BREmTEAEYY EREBESRGE PSR
Rl LRI DT KIS T M P ER A R AT T BRI, RAFES U
HEERBEMNMRRBEEZHEIRGE L ME T AR RO REEINERGEERKROER. FXHN
BERMEMOEER FARBREERRBOFREBRZEARR. L, B EESREMTR, PR 2
JB 6 Foh MR B AR T B X 0 i B B RN DA R S e K AR A M e B, B BT AR IR T BRI BRI R B
B R
1 #MEFT*

1.1 MABHERAH

THERERE.E O L EEE (Acaulospora mellea Spain & Schenck) , Yo BE LI W E (A. laevis Gerdemann &

Trappe) ; EREE R : A Z 1Rk ¥ E ( Glomus manihot Howeler, Sieverding & Schenck), HEREE(G. versiforme

(Karsten) Berch), 81 E IR B % ( G. etunicatum Becker & Gerdemann), i& 3R ¥ % (G . diaphanum Morton & F
Walker) , EETMBE SHEETXEREHAFREE h P EBF i mw RO MR A B, %
REFENHEREE T ERY KXFFERARBR I, B IREE by IR B it |

1.2 EWGE R R EMLH

2004 F 3 A R RBVEHREM M T, LL0.5%8 KMnO, BIHEE 1 h, RS UL E KL KMnO, , 3 A
RICKAE2h WA, EFEK B MR ADR20 cm F20 em WAZ D, P RN LE S IPH
BEWEFRL 31,3 2 nm I, BAE R2ICKE 2 h) , HILEER 1.91%, 28 S5H 1.04 g/kg, B S E
11.72 mg/kg, R H 5 & 0.22 g/kg, pH 6.23,

SAK EBEBE—BHERGE SN T (EHE 10 ) BITHEMLI, 1 AENSE(CK), REFEM

AM HE(EERE P INA SR XEAAEAEFNA 10 mL £ HHEAEE, MREMEYRR—B); 546 4 E

SHEMEARERER (Cn) HEREE (Cy) SEREE (Ge) BHHRBE(G) EALEREE (An)F
HELEEEADMTFHEL, EEEMANBN 0, BLYNERTHET 8 cn BIAERE,
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EMERNEMYHETEETERBF BENARARA. BERBE AR TE(18 ~28C), B F 60% ~
0% . 3R Ja I E B0 4h W& TR
1.3 EREREEIT

BEBLE BB B4R 30 4%, BYALK 44 1.0 em BIARER, R Phillips F Hayman( 1970) i) 3 €607 ¥ 3 48, il 1 .
B, ZEEZEP W TELTERBER RANNEELERENELBRMERBREE.

WREFREF, %) = (FRFBEOBREL/QWMHRESH) x100%

BREARERBLBEEM, %) = (BERE/EBE) x 100%

BERBRNERBREE(m, %)= REANERERBE/ERELRE) x100%
1.4 YHERBSRONE

KEMGEER ZEHSH, FOCHBTHRTEEE, MR, HEEFE™ B F %, R Waters &2
BHAKRENEEMSER EMHPERRBRNSTE, 10KER.

PA %45 i SPSS s A7 4 it H o
2 ERESW
2.1 EWMYEMERERIFER

BEMAERESE MEREE YEREE BEAREE EALHREMAE L ETHR T H LHER
S AR REMBRRHFERTAEER, X MY ERSELEBRERRY, RERAER, TR
FRBERN 4 HEE(Cm. . Gv.Ge CAMERBREET, HE 00U L, THERERHN 2 F EHE (Am,.Al)
MR AR BRI R, HRMEAM Al LEIE 50%,

MRARMERFLEBEMANRARENERBRERE(m)B(ED . ERAFEEHN A NERERLEER
FHAERRHH, MHELSEEMRAFHESHEALER, XRAZHN e A EREE S EMGER
B ERFREEFRARE
2.2 MAEERERMENSEERRIBENEW

HE 1A UEL 6 FERAFFLEASRMAREBRER . WEMTERSEHNENRAN. SX&
BOECGHE, ZHERYENENBIEHEES WEZR A AABRMAEEK. MHE, ASERE R E
WHEBERREBNEREHREER,

WRHIRGLE, A Gm WRSIETH ST S & 1 EMoMARERNENEMGERRBLE

Z % ﬂ:& TE % i QJJ ﬁ ’ ﬁ ﬂﬂ ﬁ i QJJ ﬁ HE % % F x % Table 1 Colonization rate of Camptotheca acuminata seedlings
Wit . Gd.Am Al .Ge F1 Gv M4 E MBS E  inoculated with six arbuscular mycorrhizal fungi

SELAEI TR R4 (MM 8 2.5.2.1,1.7,1.6 F BEARE  RANERER @g‘ﬁfﬁi‘f%

L3 WA, ERYEZENERGTHHE. S e T colniaton iy
AR TG 0 B 2 0 R me (%) olwa(m) g e

MARE S & HF AlEBY BN ERRBRIREL CK 0 0 0

EETFEEBAE, Ge.Gd. Am BB B W EM RS Gm  83.18 £ 8,75  56.22 : 5.87 67.47 £ 6.77
Gv 84.54 + 9.03  53.30 x 5.37 63.96 £ 6.59
BOXHERYELBEES, M Cm M Gv MRL) M Ge 88.54 + 9.03  33.61 & 3.31 40.33 + 4.03
WENRSBENBERTLERLYE. Gd  74.15 £ 8.12  41.36 + 4.06 49.63 £ 5.13
MEHBERNERSETH A EMESENZ Am 7054 = 6.87  56.14 = 4.76 55.32 £ 5.71
WX 548 A FRR AL F1 Am HIAR 4 8 10 B4 Al 49.01 + 5.81 26.72  2.34 32.04 £ 2.95
M@%ﬂ%%?%ﬁ*ﬁzﬁﬁ,ﬁ%uﬁ?u%%*ﬁzﬁﬁ% CK, X R AR BB EHE Non-arbuscular mycorrhizal inoculation ;
Gm.Gv.Ge .Gd . Am AL, F S HEF AT HRRE BHEREE SHEHRH
1.6.1.4 7 144,10 Gm Gv.Ce MRAMMEMBY £ oy npg setams LELERR Hooluion vith ¢,
Emug%ﬁﬁzﬁﬁmi&o manihot, G. versiforme, G. etunicatum, G. diaphanum, A. Mellea and

M%ﬁmgmﬁﬁﬁﬁﬁ,(}d\Al‘Am *ﬂ Ge %*EZ’J A. laevis, rtespectively
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HEERFRAERYE, PN EBEERYEN 15151412, vEABYESTERYEEZRERE
E.MomBRYEUWETRERE, A LERSHEN 7%, B, BELBEEXLREE HERRE B
FERBANEAERERLMERAERAEN TREENYENERBSE, ARRBENERAK, ™
AERBEHRETERNHEHNENBEITE.
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Fig.1 Effects of arbuscular mycorrhizal fungi on camptothecin contents of Camptotheca acuminata seedlings

H—/EP BREARFENHERZEREREF (p <0.05) In each panel, the bars with different letters are significantly different (p < 0.05)

2.3 AHHRIE R ER 4 T E R A E 4B W
ABERE RN ERBRABHEEANRACENBSRL ERACERNHEERYEEBRTHHIE
k(E2), SEERSEHL,TEERYERPHERMELGIA BRI, Kb oy BRI ERWERRS
FtL BB, H2vkr 32% , MEBBE LN 15%. A TERNBERP LA, 84k LERGHEMY
FHERNBELA/NTFEERGE . B A ERGDEHEN Cn BERGBE N ENBRLLAIBETXERSE.
3 g B i Root B % Stem 0O o Leaf
HYAATEYRERREGEFERFREEEINR
R, MXRMEEG, LA RBE AR+
BREAFREHAB W EMYSES R PHENR S
g7 mMAYETASEYE ST E YRR RN
AN EL, —EHFRAMEINASGEAREARETHE
B (6] 4 0 B i A A B R R AR R R, B E CK Gm Gv Go G4 Am Al
B FEARR L EEABMA ARG T HR RREE B2 o o Bt i 2 4B H Y
sty R IR R 5 5 & R FE T (Daura stramonium ) , K Fig.2 Allocation of CPT to organs of Camptotheca acuminata seedlings
AANERAARERE TER S FEEHMAES
BHEERE. NARBRWEEEFE D), AEERWERERTEROE N ERBA S, —EROENER
BEBETAEBRLYHE,
MBERER ERNGERTERNBSEME WX HE AW E ., Rojas-Andrade Z°" 75 LA BL 4T
E B E ( Gigaspora rosea ) 3 ¥ 0 T4 ( Prosopis laevigata ) I 1 & B, B4R F B0 12 3 10 40 S 40 AR 7P 3 7 8L 980
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(trigonelline, —FFMLIEAE MWW S BRI BN T 1.8 %, A EMBINER P, LA TEHBEEE R,
HER RO EEIBRORESAEN MERNSEEERERHFEHERERS A HERR
ERUBTEERGE.

EAN—SHREREN, ARENESREERERS Y RERBEHE R, AHBENHEBEER.
Vierheiling & AR WER W E (G. intraradices) JEPIIRBEE (C. mosseae) A EWBE S FBF T E K
( Zea mays) MK Z ( Hordeum vulgare) , RRARFE ML WAL ERERE AN EREY P HRERB =Y
Blumenin HEBFRBEER, SHAREFELRE RN KXEZEMEX, Blumenin SEREH, M5 RRLERE
B RERKSBEIK, Abu-Zeyad £ 4 B FIH AR E B R E BB ( Gigaspora margarita ) 7 LK F)
W 3E¥F B Castanospermum australe) , R ESHM A RBEL RERWRFERA R EFRERRN EROER
KB R 3R TN L9 (castanospermine, —FH A W) S B, FIRFERED, KEN 2R 6 FARERE
ENEMSEPERBSENEWNERALER, YEREE ENXAREE EALERENLELHRE
REEMYETPERBHESE MRREFEWAHE MAERBEEHREKTERNBRNSE.

B4, BRME R K AR A BERE R EYRERBE RN - LRWAR, MABEEERERRHE
MURSHENRLFEXRZRNSB P SEMRERENRREESZERN, TEEHRA KT WE K FE
HARLM, MM FTERZMEREY SHRNELELRRETLEN,
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