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Types and rates of arbuscular mycorrhizal fungi inoculation on

robusta coffee seedling growth
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Abstract

The experiments were conducted
in order to obtain the effects of various
types and rates of arbuscular mycorrhizal

fungi (AMF) inoculation on robusta coffee

AENALY: N13ATOUATBIIIN, Acaulospora morrawiae,
Glomus sp., Gl callosum, GLl. callosum, Gl.intradices
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seedling growth. In the first experiment,
kinds of AMF

inoculation on the coffee seedling ¢

the effect of various

rowth was determined. The experiment
was carried out with 8 types of AMF

and non-AMF inoculation in completely

randomized design (CRD) with 3
replications. The results shown that
5 varieties of AMF, ie. Acaulospora
morrawiae LU6, Gl callosum CH2,

Gl. callosum KK5, Gl. intradices LU3 and
Glomus sp. 2TS5 were able to colonized
coffee roots and enhanced seedling
growth compared to others AMF. In the
second experiment the effect of 5 types
of from the first experiment together
with 5 quantities of AMF inoculants on
root colonization and coffee seedling
growth were compared. The experiment
was arranged in 5x5 factorial treatments
with  CRD. The indicated that

Acaulospora morrawiae LU6 with AMF

results

power inoculation at a rate 10-40 g¢/pot
and Glomus sp. 2TS5 at a rate 5-20 ¢/pot
enhanced root colonization with highest.
callosum KK5 inoculation
in the

However, Gl

at therate 10 g¢/pot resulted
best seedling growth. Thus, Gl callosum
KK5 inoculation at the rate of 10 g/pot
was recommended for coffee seedling

production.

Keywords: Root colonization, Acaulospora mor-
rawiae, Glomus sp., Gl. callosum, Gl. callosum, GL
intradices
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Table 1 Root colonization (%) of robusta coffee seedling at 2 and weeks after AMF

inoculation
Root colonization (%)

Treatments 2 weeks 4 weeks
control 0.00e 0.00f
Acaulospora morrawiae LU6 31.25a 49.77d-e
Glomus aggregatum TS7 13.73d 47.59%
Glomus callosum CH2 16.67c 71.43b
Glomus callosum KK5 17.00b 71.09b
Glomus delhienes LU3 17.00b 65.37c
Glomus intradices LU3 18.18b 77.50a
Glomus sp. TS1 28.90a 50.00d
Glomus sp. 2TS5 17.67b-c 75.3%9a-b
P value 0.00 (**) 0.00 (**)
CV.(%) 15.13 19.76

Values followed by the same letter in a column are not significant at 1% level by the Duncan Multiple Range Test

Table 2 Plant height increased and stem diameter of robusta coffee seedling at 2 and
4 weeks after AMF inoculation

Plant height increased (cm) Stem diameter (cm)

Treatments 2 weeks 4 weeks 2 weeks 4 weeks
control 3.50 3.19¢ 0.13c 0.15¢
Acaulospora morrawiae LU6 5.29 5.64a 0.16a 0.17a
Glomus ageregatum TS7 4.70 4.76b 0.15a-b 0.16b
Glomus callosum CH2 5.75 5.38a-b 0.14b 0.16b
Glomus callosum KK5 5.10 4.87a-b 0.16a 0.16b
Glomus delhienes LU3 4.19 4.88a-b 0.15a-b 0.17a
Glomus intradices LU3 5.25 4.96a-b 0.16a 0.16b
Glomus sp. TS1 4.87a-b 4.87a-b 0.15a-b 0.16b
Glomus sp. 2TS5 5.43a-b 5.43a-b 0.16a 0.16b

P value 0.03 (ns) 0.00 (**) 0.00 (**) 0.00 (*¥)
CV.(%) 19.00 10.53 13.00 9.09

Values followed by the same letter in a column are not significant at 1% level by the Duncan Multiple Range Test

pecALCuUn s
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YUAR99) fuUsinamadelussiuiinnaiu
FANUFUAUSAY  wazuana19iuegell
TodAnybinsadfronisaseunsessinndn
nusl (Table 3) Taensldide Gl intradices
LU3 TutSuad 20 nsusenseans dasuld
USuauanuruwuulun1sAsauATaIsINNG)
Mungsiian flszoz 2 dUawi (Figure 1)
vauzfinnslaide Acaulospora morrawiae
LU6 TutSunamaie AMF 7i8nsn 10-40 n3u
senszans uasnislade Glomus sp. 2TS5
TulSunnade AMF #dhs1 5-20 n3u
fonsyany duasuliiusunuaununiuly

n1sAsoUATRITINNAINLNLSTaR1ae (Figure

2

\

g

2) egslsRany Iedunanuianisldide
Acaulospora morrawiae LU6 IuU%meG
denaliusunuanunuiniulunisaseuases
sinndrganimslade Glomus sp. 2TS5
TutSinaunsldnadefissiuionty Haiens
Fumszide Acaulospora sp. @u130La3Y
Laznunean nLInd audilumuizaula s
nide Glomus sp. LU USUaE199I9MS
nsnfisfivanUasseenun luifisanese
maasaeaduly 1Wuiu vieeraduney
e Acaulospora sp. Tlaseas1afiseiud
a¥sfuiioldlunsings detianmundey

Allwnnzay  (resting spore) waziilodl

Table 3 Root colonization (%) of robusta coffee seedling at 2 and 4 weeks as affected

by types and rates of AMF inoculation

Root colonization (%)

Factor
2 weeks 4 weeks

Mycorrhizal fungi (M)
Acaulospora morrawiae LU6 (M1) 7.92° 68.39"
Glomus callosum CH2 (M2) 7.64° 44.63°
Glomus callosum KK5 (M3) 5.77° 32.90°
Glomus intradices LU3 (M4) 13.28° 30.36"
Glomus sp. 2TS5 (M5) 14.12% 50.77°
P value (M) 0.00 (**) 0.00 (*¥)
Rate of inoculation (Q)
0g (Q1) 0.21¢ 0.57¢
5¢ (Q2) 9.15¢ 49.73°
10g (Q3) 12.89° 55.48°
20g (Q4) 14.88° 65.49°
40g (Q5) 11.65° 46.06°
P value (Q) 0.00 (**) 0.00 (*¥)
MxQ 0.00 (**) 0.00 (**)
CV. (%) 17.43 15.46

Values followed by the same letter in a column are not significant at 1% level by the Duncan Multiple Range Test
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Root colonization (%)
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Treatment

b
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70 T
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Root colonization (%)
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k k k k k
o X

M1Q1 M1Q2 M1Q3 M1Q4 M1Q5 M2Q1 M2Q2 M2Q3 M2Q4 M2Q5 M3Q1 M3Q2 M3Q3 M3Q4 M3Q5 M4Q1 M4Q2 M4Q3 M4Q4 M4Q5 M5Q1 M5Q2 M5Q3 M5Q4 M5Q5
Treatment

Figure 1 Interaction between of types and rates of AMF inoculation on root colonization (%)

of robusta coffee seedling at 2 weeks and 4 weeks

annuindeuiiiizaufiaziianissenuar  (Table 4) Tnensldde GL callosum KK5
Wigngnniiale JohlvSinamnamuiiy wag Glomus sp. 2TS5 daasulvinainiun
Tunseseunsossnndinulstant gind1  Tstamfieugefifintugefian  sesasunie
nsldide Glomus sp. nsldle Gl intradices LU3, Acaulospora
morrawiae LU6 Wwag Gl callosum CH2

v, siauarUSinunato AMF fifliernugsdl  mudidu mnuanisvesesdliidui s
Winguveandniunlsdanm Tddo GL callosum KK5 waw Glomus sp.
nsldidio AMF wfiasinen uastBainar 2TS5  duadulindnunlstamiaiuged
nideslusgduiiinafudauaiulianuged  Wuduganhinslddesiiodug enadumse
dntuveandnunlstamdanuuandieiy  ilsveadie Gl callosum KK5 wag Glomus

]

! a o v a aada [ (4 a ! A
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Table 4 Plant height increased (cm) of robusta coffee seedling at 2 and 4 weeks as

affected by types of and rates of AMF inoculation

Plant height increased (cm)

Factor
2 weeks 4 weeks

Mycorrhizal fungi (M)
Acaulospora morrawiae LU6 (M1) 4.53 5.34°
Glomus callosum CH2 (M2) 3.97 4.69°
Glomus callosum KK5 (M3) 3.70 7.03*
Glomus intradices LU3 (M4) 3.98 5.53°
Glomus sp. 2TS5 (M5) 4.33 6.60"
P value (M) 0.50 (ns) 0.00 (**)
Rate of inoculation (Q)
0g (Q1) 4.50 4.79°
5¢ (Q2) 3.77 5.69°¢
10g (Q3) 3.73 5.95%°
20g (Q4) 4.21 6.04°°
40g (Q5) 4.30 6.73°
P value (Q) 0.48 (ns) 0.00 (**)
MxQ 0.76 (ns) 0.00 (**)
CV. (%) 22.34 12.24

Values followed by the same letter in a column are not significant at 1% level by the Duncan Multiple Range Test

vsduvesduludgnlulumadvessnieg
%QLﬁuiﬂLa%ﬁga&Jiauq FINWYDE NN Uz
fusenuensinity  SsanunsaaSaysetuy
UV uRunsnagludiusneg Yoy JeUie
Tunsgadutinarsnormsldifiuuindy
dewnnide AMF fiusinandulesunnndy
USHuue9snie (Sylvia and  Chellemi,
2001) vagiivSinanisldnate AMF Wy
wuUsnanisldnatomduasuliaia
gefiiinduvosniundanuunnenstuogied

o w a

Hed Ay annnszes 4 dUan (Table 4)

nanAeANgvaInaINuwnlsTaniiuualiy
MfiuTunuUsunanisldnadosffiuiu
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Fudureandmuiindy  usliwuindiao
wansnafunieada SeiuuSinamaide AMF
fmnzaumsiiu 10 ndusienszans e
Usendanldinyg  Inenaansiiladaviafunis
Tanade AMF Tushaiigstu
Slafiarsananuduius fusznang
nsldide AMF Y1RNRA199) fulsinamades
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Plant Height Increased (cm)

M1Q1 M1Q2 M1Q3 M1Q4 M1Q5 M2Q1 M2Q2 M2Q3 M2Q4 M2Q5 M3Q1 M3Q2 M3Q3 M3Q4 M3Q5 M4Q1 M4Q2 M4Q3 M4Q4 M4Q5 M5Q1 M5Q2 M5Q3 M5Q4 M5Q5
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Figure 2 Interaction between of types and rate of AMF inoculation on plant height

increases (cm) of robusta coffee seedling at 2 weeks (a) and 4 weeks (b)
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Table 5 Stem diameter (cm) of robusta coffee seedling at 2 and 4 weeks as affected by

types and rate of AMF inoculation

Stem diameter (cm)

Factor
2 weeks 4 weeks

Mycorrhizal fungi (M)
Acaulospora morrawiae LU6 (M1) 0.17 1.97*°
Glomus callosum CH2 (M2) 0.15 1.84"¢
Glomus callosum KK5 (M3) 0.15 1.99"
Glomus intradices LU3 (M4) 0.16 1.73°
Glomus sp. 2TS5 (M5) 0.15 6.60"
P value (M) 0.40 (ns) 0.00 (**)
Powder Quantities (Q)
0g (Q1) 01.5 1.83
5¢ (Q2) 0.16 1.85
10g (Q3) 0.16 1.84
20g (Q4) 0.16 1.93
40g (Q5) 0.16 1.92
P value (Q) 0.53 (ns) 0.39 (ns)
MxQ 0.93 (ns) 0.09 (ns)
CV. (%) 18.00 18.00

Values followed by the same letter in a column are not significant at 1% level by the Duncan Multiple Range Test
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Figure 3 Interaction between of types and rate of AMF inoculation on stem diameter (cm) of

robusta coffee seedling at 2 weeks (a) and 4 weeks (b)
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