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The effects of three Glomus fungi on growth of Manihot esculenta

HUANG Hua-cheng ,TANG Guang-da' ,LUO Xiao-ying' ,ZHUANG Xue-ying' ,CHEN Yong-juan®
(1 College of Foresty,South China Agric. Univ. , Guangzhou 510642, China;
2 Department of Applied Biology and Chemical Technology, Hong Kong Polytechnic University, Kowloon, Hong Kong)

Abstract ;. The infective abilities of three mycorrhizal species of Glomus intraradices( Gi) , Glomus mani-
hotis( Gm) and Glomus etunicatum ( Ge) , to the roots of cassava ,Manihot esculenta, and their effects on
growth of cassava were studied by potted culture. All three arbuscular mycorrhizae ( AM) fungi could
form the typical Arum-type structure of AM after inoculation. Amony them, both Gi and Gm could pro-
duce spores within the roots. The inocula of Gi and the mixed Gi and Gm(2G) showed faster and higher
infective abilities, while that of Gm had slower infection rates at the early stages of cassava growth. How-
ever, the infection rates of Gm remained more stable in the late stages than those of Gi and 2G. By com-
parison, the infective ability of Ge inoculum was poor. All the treatments including Gi, Gm and 2G
showed greater growth in height than those in controlled treatment ( control, CK) . However, only 2G had
significant difference from CK in both height growth and aboveground biomass accumulation at harvest.
Differences among Gi, Gm and CK were not significant. The biomass of cassava with Ge inoculation was

even lower than CK, which might reveal that Ge had a negative effect on cassava growth.
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G. intraradices( Gi) REERFEEFE G. manihotis( Gm) Fi
EIRPERS G, etunicatum (Ge ) , XK B - FIF #%
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AEHEA I AEL,400 x 5 e: 78 Gm 2 A 2 3 A 19 Ak (A ) FIHd 4%
(V) ,400 x ;f:on Gl AR B R AR AR 4,630 x 5. 8 26 41K P
AL M SN 22 (eh ) N 22 2 RAK Cap, i S ) ,400 x 5 h: s Gm 2T
FAR I o 22, sk A g A F IR R I M 2ME B 22,100 x 51 i Ge
HAE % *IIFEEHUI‘ W 22 MOHAL - (F73k) ,100 x5 :/8 26 GRS R AR I
Gi 1,100 x ; k.7~ Gi AAFER ML G il (17%) ,200 x ;173
Cm HARZEFEMWAA Gm f1-F,200 x ; m:~ 26 41 R HFH MW N /E Cm
il ,400 x . Fx K & 100 pm.

a:a soil-borme spore of Gi,400 x ; b:a soil-borne spore of Gm, arrow

k

showed the transparent outer layer wall ,400 X ; c:a soil-bome spore and
germination morphology of Ge ,400 x ;d:arbuscular structure of the mycor-
rhiza of Gi treatment 400 x ;e:arbuscular ( A) and vesicular ( V) struc-
ture of the mycorrhiza of Gm treatment ;400 x ;{.arbuscular structure of the
mycorrhiza of Gi treatment 630 X ;g.external hyphae (eh) and an appres-
sorium (ap, arrow) of Gi treatment, 400 x ;h:external hyphae (arrow) of
Gm treatment, 100 X ;i.external hyphae and spores (arrow) of Ge treat-
ment, 100 X ;j:internal spores of G1 in the 2G treatment, 100 x ; k:inter-
nal spores of Gi (arrow) ,200 X ;1. internal spores of Gm,200 x ; m:an
Bar:100 pm.
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Fig. 1

internal spore of Gm in the 2G treatment ,400 x .
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Spores and mycorrhizal structure of three arbuscular
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# Leica W BB T E— WS SR ENEH
RERPEN. SHKIBRES FHE2 A MEES
ARG B R G B, = 8 0 ~ 5 it
6 MER WEPTEHEBEM N O X, HREHEE
MREHF R B DT 1% 8 1 ;5 2% ~10% 9 2
H511% ~50% K~ 3 .5 51% ~90% J5 4 % K
F90% it 9 5 %K. SR )G n R IE AR B A E R
PR ELSFERER 1 ~5 ZHH 78 A0,
AL A2 F1 A3 d: 4 g 5. Hip A0 HRBESHE
WA PRE NIRRT Al X AREEE
B HERE ) 10% ~50% ; MBI EEZ)
51% ~90% il A2; ANECERIEEARFEE , 2T 90%
B3 A A3, ICSRE AR EREGER A, it BT R
HEH 30 SR/AR B rE AR | AR BB, R BT i 20
WAL Mycocale™ #4410 | BT 2K 15 B AR Bk

FE (frequency of mycorrhiza in the root system, F') |
MR A FE AR YL o 5 (intensity of the mycorrhizal coloni-

zation in the root system ,M) B ZMF F & JF (arbus-
cule abundance in the root system,A) R AWEF E

FF ( vesicle abundance in the root system, V).

1.4 HiESH
3 F SPSS # {4 48 i1 ( SPSS 10. O for win-

dows) , LA 2= 41y MR B B B e 2= K B % ( Dun-
can’ s multiple range tests, f&] 8 DMRT &) | € H. &

£ ZE ISR CERE T RN,
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Tab.1 Comparison of arbuscular mycorrhizal infection

of different treatments with the time

ST T
time  inoculum Froe 7% A v
6 JH 2G 100.0a  58. 3a 14. 5ab  20. 2a
6 weeks Gi 100.0a 61.2a  21.8a 18. 3a
Gm 63.3b  20.9b 7. 3bc 0.9b
Ge 8. 9¢ 0. 2c¢ Oc Ob
CK Oc Oc Oc Ob
14 JH 2G 92.2ab 54.4a 22.2be 19. 2ab
14 weeks Gi 86.7ab 46.9ab 12.0ab 12. 4bc
Gm 100.0a  72.5a  28.3a 21.1a
Ge 55.6b  27.1b 9. 6bc 6. Ocd
CK Oc Oc Oc 0d
22 14 2G 100.0a  65. 6a 14. 7ab 9.2b
22 weeks Gi 100. Oa 63. 7a 20. 4ab 5. 8be
Gm 98.9a 72.7a  22.9a 17.7a
Ge 26. 6b 14. 5b 2. 2bc 3. lecd
CK Oc Oc Oc 0d
30 /& 2G 86.7a  56.9ab  5.6b 7.9a
30 weeks Gi 66.7b  43.4ab 2. 3bc 6. 3ab
Gm 93.3a  60.3a 12. 2a 7.9a
Ge 63.3b  37.8b 1. 2¢ 8. 0a
CK Oc Oc Oc - Ob

DAARKBGRE N &EELEARAFHEELATEFAR
(P=0.05,DMRT ) :;F A BB L ME M A & BB
S ANRARIAKRFGE ,VARRAEFTHE



46 B B R Ik K % % #H 526 &

LLE. AEXTT S, Ge HEMR LA F hifk, 1 x  BKF, BEE THMAAEA(F1). CGe HE AR
HEARTES 6 JHRAER F RE 9% ,5 14 JHFEER  RIES 14.J880 4K B AR Z5 4, tbHAb & # & 21
21 55% WAk B Ay 63% , HoRYL 3 i K FH AL 586, H A B/0TF 10% ;55 30 BB FRERN 1.2%. 3|
HAH(KR]T). KRBT, Fr A AR RAR B V 3 L8 HEa.
AEAHHAEM M BEEZRF(FE1). 26H 2.3 AEEHANZEHEAZSEMNTIEE KB
Gi 4HAEIERN S 6 JEIHT M B 4E 50% L) I, i I &5 5 7T FhE B AR EEBHEYIIAERKRERN RGBS 8
K 57% Mi43% . Gm A AR E, EMAEF 6 FFHIAEANEE, ZIERE CKE Ge HILHHAR,
HEAEE RA 21% ,5 14 FEE R 72% ,0GRET R ZIERFFEE T 0 6 J&, 25 14 B, SR8 A4 1H
60% . Ge HIERIEBEIE, ZHAEARTE 4 KBPES K.
() M 2R T H A A TH 4. EMAERAREAESERER, BFHESE 6 B, B
EARF A MV ERBEAREENEZIER, A ﬁ&ﬁ%ﬁﬁ%ﬁ%ﬁlﬁﬂéﬁﬂc%%ﬁ?%ﬂﬁﬁékHz
1AW, G 2GR ARMBE I BE, MG CKAHEE,.CGiAICm AAREHKSTSS CKAWERIA
6 VAR, X2 HEARK AR VEIN15% ~22%, FNBE/KFE,26C AR EES T Gm, Ge fil CK
{E55 14 F0 22 AR FFE 6% ~22% ,{H 30 i ZH(FR2). EFMEE 14 A, B Ge 446, Hftb AT 4]
PR 2% ~8% . Gm % m?liﬁ@{g.%ﬁﬁﬁr%,}ﬂ{ AREAERESAERAR FHYERF CK 4. B
AR VIES 6 BBt HE 7% M 1% {855 14 JFF0 22 Yokt S5 260 AREHARKEE & T HAub 3.
R A 18% ~28% , 55 30 R RIFAE 8% ~12%  Ge AAKRER A KM S CK ZHAE.
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Tab.2 Height and canopy gmwth of the seedlings in different treatm&nts cm
MG 6 ZME 14 [ ZMP e 30 F
B ] 6 weeks after inoculation 14 weeks after inoculation 30 weeks after moculation
Inoeainms B T i 3 i 73 et I
height canopy width height canopy width height canopy width
2G  28.6+2.0ab  35.7+1.6a  79.9%3.4a  62.4+1.5a  136.4%7.8a  43.1+1.8a
Gi 30.6 +2.1a 32.0 £2.0ab 78.9 £3.8a 57.8 £1.5ab 117.6 +5.8b 36.6 +1.8b
Gm 28.9 +1.2a 30.8 +1.1b 73.8 +2.4a 57.7+1.1ab 114.8 £3.5b 37.3x1.8b
Ge 26.0 +1.4ab 28.7 +1.2b 59.3 £2.5b 55.6 +2.3bc 112.4 £3.5b 39.5 +2.4ab
CK 23.8 +1.2b 27.6 £1.7b 50.1 +3.2b 51.0 £2.5¢c 112.2 +4.4b 38.2+1.6 ab
)R F &G EMAB FEZRTEFREZE(P=0.05,DMRT k)
2.4 FREEHMAEEY LM T HABAL B A 5 CK 2R R B, Ge

AREFAAHEEAREEYEERKEBEWNE3 Ir AARZERNITHPFR A ERHIET CK 4.
M~ 2C HARERNZE ERMAAEYEREER T CK

#3 FEBEFLBEREERKMENESEDRILR
Tab.3 Comparison of the average biomass of the seedlings in different treatments at harvest g Bk

%?’flj_i;;culum - leaves Z£ stems B R tubers and roots S AP EE total biomass
2G 5.59 +0. 46a 21.1+1.62a 5.6 +0.70a 32.3+2.17a
Gi1 5.16 £0.54a 19.2 +1.41ab 3.7 +0.76ab 28.0 +£2.04ab
Gm 5.27 +0.40a 15.7 £0.72b 3.6 +0.64ab 24.5 +1.31b
Ge 4.40 +0.44a 16.4 £0. 88ab 3.0 +0.35b 23.8 +0.97b
CK 4.42 +0.41a 14.6 +2.26b 3.3 +0.98b 22.4 +2.69b

1) B 5 4355 B4R FH4H &7 E2F R E(P=0.05,DMRT )
Ge B 0] 7E R EAR N TE B B IS G544, (B AR [R] )

3 WikSH - B AR 5 ¥, X A S8 T AR I LI [8] 5 — %2 /Y
3.1 LA EMYARZREZNRREET SO AR IR EE R W |, TEJGH A B AR B2 M 1 5%

AEWAZEERAE WED, BRpismpgy  FF,26 M G ERXTARERRARILEE ) LB,
BB B 72 AR RIS B SR GiGm, X 2 TACBAIARZAR RN F 1E5 6 JHH % 100% ,M
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A 1 (cheating) T8 EH AR, XfMHF4E
HERAEER HBE R SR M K B AR R
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