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Effects of Three Fungicides on Arbuscular Mycorrhizal Fungal Infection and

Growth of Scutellaria baicalensis Georgi
HE Xue-li, WANG Ping, MA Li, MENG Jing-jing
(College of Life Sciences, Hebei University, Baoding 071002, China)

Abstract: To make full use of arbuscular mycorrhizal(AM) fungal resources to increase the quantity and quality of Chinese medicinal
materials and reduce the use of fungicide and environmental pollution, this research was carried out under pot culture condition to study
the effects of benomyl, difenconazole and flusilazol on AM fungal ( Glomus mosseae) colonization and the growth of Scutellaria
baicalensis. The results showed that Glomus mosseae generally promoted the growth of host plant under the same fungicide application,
and the effect of Glomus mosseae was different with different fungicides. The growth of non-mycorrhizal Scutellaria baicalensis was
inhibited by applying with different fungicides. On mycorrhizal plants, contents of K in shoot and Fe in root significantly decreased
under benomyl treatment; the contents of total N, K in shoot, Baicalin and Ca in root significantly decreased under difenconazole
treatment ; mycorrhizal colonization, the contents of total P, Baicalin, K and Cu in shoot, total N, Ca, Zn and Fe in root significantly
decreased under flusilazol. The inhibitory effects of flusilazol on the Glomus mosseae colonization and growth of Scutellaria baicalensis
were greater than those of difenconazole and benomyl. It is reasonable to choose less toxic fungicides in Scutellaria baicalensis
cultivation to reduce the harmful effects on arbuscular mycorrhizal fungi.
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Table 1  Effects of GM on the growth and chemical components of Scutellaria baicalensis under different fungicides
5 e it 0 TH/g 4 N/% 4 P/% WEA/ %
WES MRS ML EE M RE M bE MRS ML R
Wik CK 40.00a 0.91a 0.17a 1.48a 1.93a 0.21a 0.27a 0.98a 2.91a
GM 68.50A " 1.26A"  0.23A 1.43A 2.14A 0.29A*  0.35AB  1.25A 3.42A°
KR CK 31.65ab 0.92a 0.15a 1.27a 1.75a 0.21a 0.25a 0.92a 2.78ab
GM 55.70A " 1.19A 0.21A" 1.52A 2.07AB  0.23AB  0.39A* 1.12AB 3.29AB
STl P CK 26.50ab 0.75a 0.14a 1.42a 1.62b 0.17a 0.24ab 0.94a 2.72ab
GM 49.50AB 1.12A*  0.18A 1.36B 1.80C 0.24AB  0.33AB  1.05AB 3.17BC
SEEEE CK 23.50b 0.79a 0.14a 1.24a 1.70ab 0.19a 0.20b 0.88a 2.58b
GM 40.30C" 1.04A 0.17A 1.54A" 1.89BC  0.22B 0.28B 1.03B 3.05C
P(F) 0.000 0.000 0.005 0.905 0.098 0.225 0.056 0.013 0.001
BEM P(GM) 0.000 0.001 0.000 0.003 0.001 0.005 0.000 0.000 0.000
P(F xGM) 0.700 0.724 0.109 0.492 0.571 0.343 0.820 0.349 0.975

1) GM . FLFHEEVE R PR, CK R FLFN 5 [F]—F AN [Rl/INE - B /R it AN [7] 2% L 18 R B AR PR TE 5% K- L 225 B3, [F—3 K E F 828
AN [F) 2R B AR RRTE 5% K7 L2 5 838 [ —5 « FoR7E M — R AR T RER SEMRE 5% KV L2583, P(F) <0.05 %
TRBUEAS [ R B 5% KF F 255 83, P(GM) <0.05 F/REFN GM 1£ 5% K 1225 83, P(F x GM) <0. 05 &/ Wit % 3 5 7 A%

Tift GM 7E 5% KV LA REZHAEM, TR
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¥ I
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Tk FFY BRI 0 Sk s, b 138 KR R 3B Ca 5 i
AL

XUIH -7 28 53 A 45 R 3 I, % L 7R 570 ) 9 50
HFHB K . Ca fil Mg A B EZM (P <0.05);
e EE P ER R X AE AR K M R 3 Ca Al Mg & 2
A WFZE LW (P <0.05) 5 A% L 5 F1HE b EE 4 Bk
PERE N T K Ca Al Mg A W E L HAEH (P <
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Table 2 Effects of GM on the macroelement of Scutellaria baicalensis under different fungicides/ pg-g~

1

5 o K Ca Me
o L A o L W e W
Wk CK 1576.5a 1961. 6ab 5352.8a 644.5¢ 969.9a 926.5a
GM 1774. 1A 2401.4 A 5137.1 A 2512.5A " 976.8A 915.2A
WA CK 1564.0 a 2483. 1a 5269. 5a 2238.3a 944.9 a 907.2a
GM 1702.6 B 2395.4 A 5345.9 A 2113.3BC 958.6A 908. 8A
Sk s CK 1416.6 b 1365.7¢ 5050. 8b 1241.6b 925.73]). 817. 1ab
GM 1641.3 B 2359.4A " 5370.5 A 2384.0B 959.1A " 923.5A
SR CK 1495.9 b 1922.3b 5314.9a 752. 1bc 938. 6¢ 762.5b
GM 1622.1 BC 2386.6A 5224.3 A 1769.2D* 947.4A 908.8A
P(F) 0.531 0.011 0.939 0.000 0.300 0.001
BEM P(GM) 0.040 0.001 0.843 0.000 0.229 0.000
P(FxGM) 0.962 0.018 0.384 0.000 0.871 0.004

2.3 BMXMEITRGE

FHER 3 AT, [A)— it 25 45 110 T, 42 B8 7 sk 2
B, WUV /K, MR BB Zn A Fe i W3E Th i, B
HR Fe 7 & I 5 BFEAK, MR R, Ho 358 Fe Al
TR Cu B i A REAR W R Tk T R T
Cu Mn . Zn fl Fe &5 2 & TH 5 BUGHREEME  Fe &
i E T

A2 S5 4T, AR BRI T, 5 W T 7K A
L, WA TR R, FE PR Fe A1 3 Mn & i W25 7t

1515 MR TP PRI AR PR Mn ATHE R FR Cu & &2 12
HFEG, M T Fe & 5 B THm; WO RUAERE, HE
Kk Cu A3 R 58 Mn  Zn Ml Fe &1 i 2 F4M%, Ho B35
Zn FR TR HR R S TS KR L, B
KB T HS Zn A1 Fe F5fE W FRAK, M 13T Fe
B E TR WO ARTE T PR b B Fe R IR
T E WG M M S Cu AL R HR Zn Fe &5
I E AL, M 3 Fe TR B E T

XUR - J7 22 53 e 4 SR 3R B | 2% T 5 % 0 %
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Table 3 Effects of GM on the microelement of Scutellaria baicalensis under different fungicides/pg-g ™"
WiH g Cu Zn Fe
b RS Hb F MR R b 1 bR B b B RS
Wk CK 13.9a 16.0a 43.8b 21.3a 18.9b 97.6a 385.1b " 403.0c
GM 11.8A 11.4A 45.7A 21.9A 16.8A 134.7A 295.0D 712.9A"
KR CK 10. 4ab 17.1a" 56.0a 20.2a 19.1b 98.8a 557.9a" 544.8a
GM 10.8A 12.9A 47.5A 19.7A 19.8 A 103.5B 339.6C 596.0C
S FR CK 10. 7ab 7.6b 36.2¢ 12.3b . 18.2 b 95.8a . 362.0b 431.6b
GM 9.5A 11.8A" 48.4A 22.9A" 18.0 A 130.7A" 384.4B 669.5AB "
SR CK 6.5b 9.1b 49.8b 11.2b 23.1a 70.9b 373.9b 329.1d
GM 6.9B 10.3AB 48.1A 20.6A 20.3 A 86.1B 438.3A " 598.6C"
P(F) 0. 000 0.000 0. 006 0.000 0.006 0. 000 0.000 0.001
M P(GM) 0.318 0.132 0.569 0.000 0.142 0. 000 0.000 0.000
P(F xGM) 0.508 0.000 0.004 0.000 0.308 0.003 0.000 0.000

Cu Mn Zn Fl Fe F8AH BEZMW (P <0.05); 5
JEEVUERBE R X AE AR Fe LR Mn A1 Zn & &4 100 3
SO (P <0.05) 5 A HL B A 2R 7 5ok 38 25 X A
¥k Fe Mn H F#0 Zn Ml Cu &2 A BFELHAEH(P
<0.05).
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WA 220K, 97K T 18 FAE YR R A, fe A
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X AP R AR ek 2 Y pH | 1
RIRIE FRARDLAGE Z R0 0. A RIALBE R , it
WS oF P DY BR A B A I RIA T S N 4 P IS
IR R T T PP B 0 R T 2R, 1D S el o 2 Y
PRAEFTRIESROR, ATRESE T AM HE XA AR E
T A BB AR B2 AN ], A T RE 2 b T A ] 4% L 7 77
X AM HBE R T AR AN .

PSR B AR PP BRI R ) — Fof S
HKAEY) AR B A O R A
R W [F)— 2% FLRR G, M BE VY BRE R  , AE
BRECSS T 5 i b . 3 5B A AR R R AR
SRR SESE B0 PTRE R TR AM ELEA S £
HET L PRI, T P S B A AL E AR

HEAT AR HEHE R A 3R 70 B 25 [l AR, 1
ALY R B, B TR A A R G 3
TR E B, 500k BRAR FU , AR 85 1 5 BRI,
AR M J3E L2 5 it S e e A BT 6, 4% v 511 T
REAIA - S AE 25 PRI D TN 52 e R ) A KR - SR A
WL R FIZ AR % BB R — e T T L A
R, TR G 07 R S BRI 2 i 53 2, 1A R K
o D5 LB (19 ) B Xt 1 B A A T R A A
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