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AT AR BB AW 31 . 45 R& W B i &R AR 1 T8 8¢
FBRE. TR MERKAESE, XKD EZHRS
FI W AR 220,270 nm,{H 220 nm BERRA R WL, B i
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# E.BN PELSFAHEBAFTEMHS AM AHEFIREE Glomus mosseae 1 i 2 REB G. caledonium FIH
RS WX 58 Bupleurum chinense E KWW, HiE RAZRBRREZASNHESN TR, &R &
MAMEFRBRR TEAVERFAERFEEE MM THABNBAIRTHEE HAHER EHP P EATHEERNE
HERTXREE MEMBESEMMEAGERTREENRE T REAM AHEMHRMERHAENZ AR
Tk, HBER N 0.1~0.3 g/kg HEFMRRIT. it B AM EARAANTEHEK REBREMAE,
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Effects of AM fungi on growth of Bupleurum chinense under different phosphorus levels
ZHAO Li-li*, TENG Hua-rong?, HE Xue-li'?
(1. College of Life Science, Hebei University, Baoding 071002, China; 2. Northwest
Agriculture & Forestry University, Yangling 712100, China)
Abstract: Objective The effects of AM fungi on the growth of Bupleurum chinense were investigated

by inoculation Glomus mosseae, G. caledonium, and the two fungal mixture under different phosphorus

levels. Methods

Pot culture and experimental analyses were carried out. Results

Mycorrhizal infection

rate could be promoted by inoculation and increased phosphorus content of plant and root dry weight; the

content of chlorophyll, carotenoids, and soluble sugar of leaf was higher than that of controlled plant, and

the soluble sugar content of plant root by inoculation the two fungal mixtures were lower than that of
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controlled plant. The inoculation effect of AM fungi was closed related to AM fungal species and
phosphorus applied levels, which was the best under 0. 1—0. 3 g/kg P,Os soil. Conclusion The growth of

host plant and using rate of phosphorus fertilizer can be promoted by inoculation of AM fungi.

Key words: AM fungi; phosphorus applied levels; growth amount; Bupleurum chinense DC.

AM (arbuscular mycorrhiza) B8/ 2% TRt |

WESREET, BEEREEHYERILERR. T X
R R KRG, ¥ P BT AR
B ) kg, NTIREEIERKEZE . B
AM HEMEYNAE BIEAZESKGEWHMAR, K
PHERNAREREENEREFZ—. EASKR
# AM HE s R, U T RERRIERR
MHBEEAE. FRRELIE TSR THEHERM
R AM EExT A KM W, ER TSR
AM E BRI S5 =BG IR AUKEE.
1 MEfAEE
1.1 bkt LB B Wb K% @R R (0~
20em), ¥EZ/HE 2 mm FFRY, T HEEEHLH
17.3 g/kg, A% N 40. 9 mg/kg, HEE P 9. 1 mg/
kg, #¥% K 167. 8 mg/kg,pH(H,0)7. 69.
HRAEYHFHELRABE K ERE R
e, R ERILEH . AM EHEMAREARES
Glomus mosseae (Nicol & Gerd) Gerd & Trappe I
T 2L IREE G. caledonium Nicol & Gerd 4514
BEEYPAEHERBHEERTF HLARRER
BHBEL. RBRABN 24 cmX24 cmX30 cm B
MR A, Ba%t 10kg, BH T . BEMLHEESE
BHEEN 100 g, BAEMN 2 F AM HEEA&
50 g, X AL EMASR KEEFMHNMEEREMS
YRR, URER AM EFE/MHEABREMR R
—3,2004 45 3 5 16 H#EM,25d JFidi,.8 H EM
EBETHEE-BAES. SR 26, EKBE,BZE
EHEE, AEHRY t,12 A 10 BRIR,
1.2 Fik.RB#E 6 MERKE KK I P.O; 0,
0.1,0.2,0.3,0.4,0.5 g/kg, 5+ BB Po. P, P, Py,
P,.P; 7%, A— B KFHERM G mosseae
(GM). G. caledonium (GC), G. mosseae Fl G.
caledonium % B MR A B (CM) LA R A EF (CK)
s HE, BN EERE 4 KGR, BE LN
0.25 g/kg 1 K,0 0.2 g/kg. BB AFEVLHEFI.
S IR i B AR R e % 4% Pillips & Hayman J7
EENE; R TREARES SRV EANR
REH:; THERRABRENEY; L WAIRA
EHRREA RN E ; B R AREY Bk

W 5E ; BB Olsen KM ; B AIMRARE—
VO Bk L R B s pH (H,0) FRRBE D

R H A SPSS12. 0 Sk #T L 24T .
2 HRE5SH
2.1 AMEFSHBEESHAFHREHRE. EH
HAMSRENEEREZRHE D . AHEREET &
FkHAHSENBEYTETHEK, ZREBEK
. LIBER G. caledonium WFEHR R, MR K
BAR Bk M T 28 68%(8 A 26 H).
22.98%(9 A 11 H).7.73%(9 A 26 H).11.21%
(10 A 11 H).13.84%(10 A 26 B).21.02% (11
H 11 H)# 40.74% (12 A 5 B,

HEHEBRAGT, TibREMKERIEEMBY
7 P, Kot SR BE K, T Py KF8, 14
EHRTRE.F—HEBKY, Efh bk 5EEMEREA
FEMENHSRERBNERY BB EKT, HLE
f G. caledonium B RBRIF. -
2.2 AMEWSHEBHEXFEHSE PENRM.
RYE P EWWUEEREFRE 2D, LW FEHN
P INENBEAGER,Z£10A 11 HABEKE. A
FEBKESTH A 2REE NRBENERAR, A
BPORBEHERE®) , XY PEREK EHRERN
P,~P, i, KM ¥ P REBER, XU P, KFH&
B RA—-ERKE . BEMHREHE N EEBERTX
BE(8 A 26 HBAN . 3FHAFERXNAHY bR
BEWAR, UBEFHREAEROBRRLE.
2.3 AM EE S5HBtRXHHAR T E R R . AR
TEBE KX B AT SRR N AR, B P K&
W, B B TR BT B AR A Tk A AT I R R 3
. F—HEBKF FEMENFAIBERERERT
FEBERIRR, HELAERD G. mosseae FIBRBIF. BEEH
BRSO, AR AR BRAR IO AT IR HE R B 2 3
HFE Py K LBPIBKE, REEM G. mosseae 1
SHRRHERBRAEP, KV EAFERKE HEET
M, EXRFMEBEKFE L, BF G. mosseae i G.
caledonium FIAEBRIR ] IS HERE B KA THE MK,
T BAR A B AR BRAR BT P R B 19K T R — 3%
KET eS8 FEE. Vi8I AM EL BN Se iR ol I v
BHEMSREERTRGER .
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Table 1 Effects of AM fungi on chlorophyll content of B. chinense leaves under different phosphorus levels

HEFRK/(mg - g™1)

WP £ 3 08-26 09-11 09-26 10-11 10-26 11-11 12-05
P, CK 1.29d 1.61c 2. 20c 2.23d 2.24d 1.57d 1. 08d
GM 1. 34c 1. 61c 2.25b 2.57a 2. 50¢ 1.98b 1. 40c

GC 1. 66a 1.98b 2.37a 2. 48b 2.55b 1. 90c¢ 1.52b

CM 1. 55b 2.01a 2. 26b 2. 34c 2.57a 2.23a 1.61a

P, CK 1.41d 1. 88d 2. 45¢ 2.57d 2.74d 1. 69d 1.33d
GM 1. 48¢ 1. 65¢ 2.57b 2. 85b 2. 98b 2.17c 1.71b

GC 1.91a 2. 14a 2. 96a 3.17a 3.29% 2.35a 1.91a

CM 1.82b 2.04b 2.58b 2. 68¢c 2. 94c 2. 25b 1. 64c

P, CK 1. 45d 1. 89c 2.61d 2.92¢ 3.19% 2.24d 1.70d
GM 1. 55¢ 1. 69d 2.72c 2. 99b 3. 20a 2.27¢ 1. 82¢

GC 2.12a 2.42a 3. 34a 3.01b 3.02b 2.95a 2.50a

CM 2. 06a 2.06b 2. 89%b 3.13a 2. 56¢ 2. 48b 1. 87b

CK 1. 70c 1.79% 2.93d 3. 06d 3.08b 2.49¢ 1. 99d

P, GM 1.63d 1.81a 2.95¢ 3.56b 3.70c 2. 44d 2. 20¢
GC 1.92b 2.99a 3. 45a 3.6la 3.72b 3.04a 2. 5%

CM 1. 94a 1. 67b 3. 00b 3.53¢ 3.77a 2. 89b 2.51b

P, CK 1.56d 1. 90b 2.83d 3.04d 3.06d 2.33d 1.99¢
GM 1.77c 1.78d 2.92¢ 3. 24c 3. 35¢ 2. 37c 1. 98d

GC 1.87b 1. 81c 3. 40a 3. 46b 3. 60a 2.99a 2.54a

CM 1.92a 1.98a 3.21b 3.54a 3.56b 2.58b 2.16b

Ps CK 1.53b 1.76a 2. 84c 2.77d 2. 29¢ 2.12¢ 1.77a
GM 1.25d 1. 43¢ 2.91b 2. 85¢ 2.53b 2.19b 1.53b

GC 1. 76a 1. 38d 3. 04a 2. 94b 2.53b 1.87d 1.45d

CM 1. 41c 1.53b 2.59d 3.0la 2.57a 2.21a 1. 47¢

FA—FRFEEFRAAERRESKAKF LERBE (TR

Different letters in same column means 5% significant differences (same below)

£2 AMRESHEREEAHFXAT P RBROENR

Table 2 Effects of AM fungi on carotenoid content of B. chinense leaves under different phosphorus levels

KYP PR/ (mg - g™H)

HR & i A 08-26 09-11 09-26 10-11 10-26 11-11 12-05
Po CK 0. 78a 0. 81b 0. 86b 0.90c 0. 67c 0.57b 0. 36b
GM 0.79a 0. 85b 0.91b 1.07b 0. 75bc 0. 64b 0.42b

GC 0. 84a 0. 93a 0. 97ab- 1.21a 0. 81b 0. 78a 0.61a

CM 0. 82a 0. 82b 1. 06a 1.21a 0. 95a 0. 76a 0. 65a

P, CK 0. 84a 0.92b 1. 0lab 1.02b 0. 84b 0. 57¢c 0.47c
GM 0. 88a 0. 93ab 0. 96b 1.03b 0.87b 0. 75b 0.57b

GC 0. 86a 1.01a 1. 0lab 1.42a 0. 98a 0. 85a 0. 80a

CM 0. 92a 0. 97ab 1. 05a 1. 42a 1.03a 0. 88a 0.72a

P, CK 0. 90a 0. 99b 1.08a 1. 14b 0. 93b 0. 67¢c 0. 64b
GM 0. 93a 1. 06ab 1.17a 1. 20ab 0. 95b 0.91b 0. 64b

GC 0. 95a 1.10a 1.15a 1.27a 1.04a 0. 85b 0.73b

CM 0. 98a 0. 99b 1. 16a 1.27a 1. 09a 1. 0da 0.87a

P; CK 1. 02a 1. 28a 1. 31b 1. 56a 0. 93b 0. 89b 0. 68b
GM 1.0la 1. 38a 1. 44a 1.57a 0.97b 0. 8%b 0. 87b

GC 1. 06a 1. 29 1. 35b 1.57a 0. 99b 0. 94b 0. 82b

CM 1.07a 1. 31a 1. 44a 1.57a 1. 09 1. 06a 0.72a

P, CK 0. 86a 1. 00a 1.15a 1. 36a 0.92b 0. 75a 0. 68a
GM 0. 88a 0. 92a 0. 95d 1. 04c 0. 9%a 0. 74a 0.58b

GC 0. 8la 0.98a 1. 14ab 1.11b 0.97a 0. 7% 0. 74a

CM 0. 84a 1. 00a 1. 05bc 1.11b 0. 93b 0.92a 0. 69a

Py CK 0.72a 0. T4c 0.87b 0.91b 0. 78a 0. 69ab 0. 55b
GM 0. 76a 0. 82b 0.87b 1.03a 0.77a 0. 64b 0.53b

GC 0.73a 0. 90a 1.02a 0. 94ab 0. 8la 0. 76a 0. 74a

M 0. 82a 0. 88ab 0. 86b 0. 94ab 0. 83a 0. 76a 0. 56b
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Table 3 Effects of AM fungi on soluble sugar content of host plant under different phosphorus applied amount

3.3 hE BRR/% LWL/ % WEW/Y%  HEARER/ Y ETEER/Y BTRR/ G KD
P, CK 3.8d 0. 24 0. 45¢ 0. 83¢c 37.70b 1.89b
GM  25.0c 0.37a 0.54b 0. 96a 34. 25b 2.32a
GC  36.1b 0.34a 0. 46c 0.91b 41.64a 2.30a
CM  45.4a 0. 29b 0. 74 0.91b 22. 18¢c 2.06b
P, CK 5. 6d 0.29¢c 0. 49¢ 1. 06c 38. 05a 2.24b
GM  2n.Tc 0. 40be 0.58b 1.03d 39. 44a 2.95a
GC  46.1b 0. 43 0.52 1.15a 42.23a 3.07a’
GM  60.5a 0.39b 0.77a 1.09b 25.75b 2.74a
P, CK 6.5d 0. 36c 0.53d 1.43d 41.52a 2.69b
GM  30.3c 0.47b 0.61b 1. 48b | 46.85a 3.20a
GC  52.5b 0.50a 0.57 1. 45¢ 43.26a 3.18a
CM  68.8 0. 45b 0.79% 1.52 38. 90a 3.31a
P, CK  13.3¢ 0. 38¢ 0. 55¢ 1.71c 44.93b 2.98b
GM  66.5b 0.52a 0.63b 1.48d 49. 38a 3.45a
GC  66.0b 0. 54 0.61b 1.97a 48.78a 3.39%
CM  78.9 0.47b 0.82a 1.73b 47.42a 3.34a
P, CK  10.9% 0. 46b 0. 58¢ 1.30c 40.75b 3.09b
GM  56.6b 0. 56a 0. 66b 1.11d 57. 38a 3.33
GC  58.2b 0.59% 0. 66b 1. 40b 41. 85b 3.21ab
CM  77.0a 0.55a 0. 85 1. 46a 30. 67c 3. 33
P CK 8. 0c 0.51a 0.61b 0.97¢ 37. 56b 3.12a
GM  44.1b 0.39b 0. 56bc 1.08b 29.19¢ 3.15a
GC  46.9b 0.33 0.51 1.32a 40.52a 3.13a
CM 5608 0. 34be 0.75a 1. 08b 24.52 3.09a
2.4 AMAESHBBXNEKBRNBROEE . BX F. 50 AM ARENEARTHREBERARDER, U
3, F—HB K FFEHRLBBERTH RS EHEASENOBREFED.
PR, EEBRE M. Ak EMRPLBRE 3 Wig

Wi, BN ERSMRP LBEE P KA
BKHE, TIEBEMKE Ps KENABERKE. Rl—
FEBEK T  B:fvkib LR BRI E TIE
BERHKMP ). FEBEER. B# G
caledonium 3 5 LA LHEBENRAURR
fE,MEMREERANNEVRLEBEBENRBEAR
. ’

2.5 AMEFESHBENREEAREKENE
W - LA WORE W E AM KR 5K, M B AR
BERERE KR 13.0%,B/hN 3. 0% PG BER
HTERERE, EHENERRRARAHBE W,
DAMEBE B 9 14 0. 3 g/kg P.O; HERBRRREH,
K 78.0%, AR MEHBARARN FTEHREEY
BR, HERFXDEHERTSR, MBEEMERE
BB, EKXHN G caledonium, B & N G. mosseae
(3.

ARNERBEN, T EERTRE—EHMN;
BRI BREE Po~Py, R T B FEMERE B A B WY i, H
RS R, AR TRERT F . Rl
B EREMKRTRES THHRK BEXHEE
FoREBRAGT , BMHRBE T RESX BEKJLEM

AM HERFFEHARE, SHE RS EEH. &
ERERLT KTRARKEE, EROAER
22 e SR WA 2 V2 40 S 1R R A0 40 S A T AR 0 A A
G538 T AR 3R T BAR EC B R AR 40 M R
TEi R 4 fok T R, B BR T AR X R IR ) R (% 1 2
PO MR BRE S, ATIR# T RHEKY, ARR
WRLIERAT X — K.

THBBROEREEY W AM KRN ERS
FIBIRB ) R IE . RRERERH, UL W
1EF AM KB EARAREAABERNRYE, &5
AMEHEBERB T HHEBAKF TEHRREE,
EX AR BRAS RN, HRENREE
K EARMUESHEREERRNBRESR MAR
BENEFERARTE-EXFHRRER. 4
T B KPR BB X — B R, BRERA K
BAK, TR F R, 0 587 kA 5% 59 B AR bk A
KEERRD . BZXRH#EM. B, BERFRE
AM H B RA 28308 , 5 0L 38 B e A B%AE » DAARE B
BREERAER, BREHRREK,

LR B% R (P,0; 0. 5 g/ke) X} B AR B AR JL I
BB . Graham FUIBFFE R, Y+ 90H B



rE®

Chinese Traditional and Herbal Drugs

WITEWIN 20069 A * 1409 «

B R, AR P B B A L 52 R 15 40 O R % AR IS
B2 16 0, 45 0 M ARG L 7 T i AR SR S WO B
REBUEFNRETWHBRBD, FHRRER
. ERBRAET YRR 8RB B AT Rk
RNk, MARENRAYHBREE™
PRFHERRE . R ERA KR ELIERRIH
REEELHBES. HK,AM KB S5 EXEE
YIRS IBTHEAERBRER. BETR, 35
MR EAA T AM HBAKZEF RN EEHYHR
R, EEMEEEYERFWHER. FABRSRE
EATX—R.

SR AMEEE, BB THET A EEE
EAMEHRABERN R, R — K F T &M
HEREA SR FIEEMK. XTHET AM LR
T EHRAN LY FTR G EHRO KR
BORBTEAGRARRSEFRTRNE, TRAR
BHRER . AUANTAGRRLEFSSHEE
AEXHAFERST, BT RERESTYHEH
MR, XA RBKERMOEXELT
AM HEMAEKREMXEERRORRO, WE
ARBP, B F AM KEHERE KEBTEER
RAEAT=Y RPN, & REMIR G WA RARE
T VAR BE ) B AR 4K T 0 AR

RRERERN, AMUERES AM E#X R4
KA BT, T ELAR R R S R OR
HAR, BB MY AM KB RIFE—ENEH
P, BATI S, MBS AM EEREH S LA &R
HEBOK T4 AR TR TREMSEERGR.

AEREFRTRE, CRAEBBEHHOR, ZHKE
AT BN SE A EA B BB TR &R
PREOWEE, I BEE S AM REZ A EREL
ARR. i, &R AM EEA U REHEFR
BRSO , T ELZE AR 2 S A K IR, BR S 4R R BRAE A
AR, BOREAR.
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LM, AR
. FeREREEYHEE TEEE, Wit ARE  050018; 2. WALRIH K% BEHE,. Wi ARE  050018)

W E.BH NI Platycodon grandiflorum HER RN RERMK—FFRL. Hik RARBMABHETH
EREHELBEREERERES. SR  HESSZEEREMS+5%DMS0+103 g/L #EHD L% 34,4
B 2~3 mm 2R, BE Q0 C)OFRBWB(G0%PVS,) # 20 min,0 'C TR MARK PVS,) AL F 90 min, B ABER
#1dJ5,40 CRBILTR, & 410 g/L BEMEAY MS 33 E ¥ ¥ 20 min, EF T& 0. 6 mg/L KT.0.2 mg/L BA.0.05
mg/L NAA By MS S ERTMMAE L, A E 1 d GHBAFMN LRBEEERE D HEH I AERIENK
FTL80% LRIE MEAEKEY., &t HEMRERABLLBEMBRFRMERNA RS R FAEBEKIE
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