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Study of inocula production of arbuscular mycorrhizal fungi in root
of Vetiver grass (Vetiveria zizanioides Nash)and Ruzi grass
(Brachiaria ruziziensis) by an aeroponic culture technique
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ABSTRACT: This study was conducted to examine an appropriate technique for vesicular Arbuscular Mycorrhiza
Fungi (AMF) inoculum production. Three factors under investigation in this study included production systems, the
presence of AMF and host plant species. The three factors were compared under a factorial in completely randomized
experimental design. Three host plant species namely, corn (positive control), Ruzi grass and Vetiver as well as two
production systems, namely aeroponic system and pot system were being tested. Three months old Ruzi grass inoculated
with AMF and grown under an aeroponic system (A+AMF+R) was found to induce the highest root colonization
rate (88.0%), whereas Vertiver inoculated with AMF and grown in a pot system produced the highest plant height
(141.5 cm/plant). Ruzi grass inoculated with AMF and grown under a pot system displayed the highest root and shoot
dry weights of 66.3 and 146.1 g/pot, respectively. Moreover, mycorrhizal responsiveness of Ruzi grass grown under
aeroponic system was comparable to that of corn grown under aeroponic system. Maximum amount of spores was
produced by Ruzi grass grown under an aeroponic system.

Keywords: vesicular arbuscular mycorrhiza fungi, Vetiver, Ruzi, aeroponic system, pot system
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AudgnitBinaddunadaniiadalfiade den
WinfiL 54.5 ppm Iummzﬁﬁuﬂ@“ﬂﬁﬂum:mqﬁiﬂ
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TUumadesiarinl@wind 40.8 waz 40.0 ppm AN
iU Hena N sLANTI AL ATLETIvATIaNe
szwinsriiafaneauaiaiuninlgnuazlaign
e AMF A Augninalneiignuazlailgnide
31 AMF agiitBunniluunadeniiaisldindugean
AL 71.3 UaT 67.7 ppm ATNANFL d9uAY
ﬂ@unmﬁ'}g?ﬁéquﬁumiﬂqﬂéﬂm AMF H153100

279

Wunadeniiannldreandn Aedawin 55.7
ppm (Table 1) luszaiziaan 3 wnau An3tinlnin
(conductivity) 2898130 LAEEIRBINNT LUITLLNY
NUANUA9TAAILAN (-AMF) fAnade iy 630.2
uS/cm WATIBNTANAADY (+AMF) HAWiNiU 554.0
uS/em ANANLTUNTARN (PH) VBIANTATATLFIR)
2INTIUIELUNUANEN TAALAN (-AMF) fldaan
Winfy 6.77 LmeﬁlLﬂwqmwmmuﬁﬂgm%mﬁ
+AMF Heponiflunsadnawindy 6.77 gumgi
mmmwl,fa?vlm%iiwdw 28.42 - 28.45 'C ¥ilu
nasresganILAN Ae liilgnidesn AMF (AMF)
Lmzslumim?iﬁmiﬂqnLz%ml,%fam AMF (+AMF)

Table 1 pH, OM, EC, and soil temperature in media under pot culture

No. AMF Plant pH oM EC Soil temperature Ext.P Ext.K
inoculating  species (mg/kg) (mS/cm) (min-max; “C) Bray Il (ppm) NH AOc (ppm)

0 Soil before experiment 5.8 1.4 167.2 - 27.00 62.0
1 +AMF Corn 7.3 1.1 150.6 23-34.5 69.1 67.7 a
2 -AMF 7.4 1.1 137.3 56.0 713 a
3 +AMF Vetiver 6.8 0.9 161.8 75.7 36.7¢c
4 -AMF 7.0 1.0 133.9 73.7 43.3¢c
5 +AMF Ruzi 7.0 1.0 94.70 55.7 55.7b
6 -AMF 71 1.0 97.43 58.7 26.0d

F-test *

CV (%) 11.9

Means in a column followed by different letters are significantly different at p < 0.05 (*) level according to

Duncan’s Multiple Rang Test.

uudLlad/nsu

utﬁwﬁ‘ﬁ'ﬂgmﬁmﬁ AMF uaziaedluszuumiu
NNAN (A+AMF+R), azianunudlas/nsy mﬂ*ﬁ'qm
ageldad1Aynieain (117.6 adas/niu)
immmﬁ@mﬂ@%wnmnmﬁﬂLLr:Jn‘JJ@JnL%@m AMF

LATLALN I UTELILNTZDNS (PHAMF+V) (45.8 d@las/
o Y Ao ! PP o

NFN) MUNAUIUNINNIINIIHIBNLUAD ALAA

11 Table 2 1Hn0alasinunnn Aa Glomus sp.

(Figure 1)
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Table 2 The spore number of corn, vetiver, and ruzi under aeroponic system and pot system

No. Culture system AMF inoculation Plant species Spore No. (spore g/soil+root)
1 Aeroponic -AMF Corn 0.0c
2 Vetiver 0.0c
3 Ruzi 0.0c
4 Aeroponic +AMF Corn 11¢c
5 Vetiver 0.8¢c
6 Ruzi 1176 a
7 Pot culture -AMF Corn 08¢
8 Vetiver 0.6c
9 Ruzi 0.0c
10 Pot culture +AMF Comn 3.3¢c
11 Vetiver 458Db
12 Ruzi 10c
F-test

Culture >
AMF >
Plant >
Culture x AMF >
Culture x Plant >
AMF x Plant >
Culture x AMF x Plant *
CV(%) 75.84%

Means in a column followed by different letters are significantly different at p < 0.01 (**) level according to DMRT.

Figure 1 Glomus spp. in ruzi root (3 months old) under aeroponic system. 1, 2, 3, 4, 5, and 6 spores with

subtending hypha(arrow), x 20
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msdnsnaaadalunaslsdn
anmsAnmnisLgnidesn AMF wudad
AvEnaresasnnd e RTIn LAy
Feud 1, 2 war 3 Taavinlmdnsnl@aTy vy
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’Lum”m\i Imﬂmwwvslwﬁfauﬁ 3 8m31N19Ld3N
’ummmw AMF mwmmvmufaﬂﬂumaﬂ@ﬂ Jaltlgn
{031 AMF LL'Z\]JH%@W%?J’WﬂEIV]LWWWL@F;I\‘l‘ﬂEJNNuEJ
mmmmmmmm An miﬂgmﬁmm AMF $aufi
sDinTTmnzaNAasin e N ATy
izuuma‘mﬁmgﬂwajﬁﬁﬁﬂ@ﬂL%@m AMF Ty
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mﬂﬁmﬁ'ﬂ@umémw AMF tnziaelusyinngyans
75.5%, WAz 78.0% MNAAL ﬂﬂﬁuﬁl’miwmﬁﬂ@ﬂ
L%"ﬂi’] AMF luszuunseang (77.2%) agnaldunn
FNNERR UONANITEATRIN TN LAENET]
ANdNAUSTLTinasNTadelisdAnyn1eadia
[T LAY MIINLAELLIN N TiAaNY
LANFNSALN N AE usTLLINgY AN dieldie
snaaiiafunanane e ldenmnisdnmnidunoet
NMIAAEEN ATNLIINITIN LA LLILINUTAEN
srgiazvmnzansants\diduiigendefendnm,
e AMF unnadnaiwanazuniin waniunng
nzimeslusvLLNgYans noudnuazdninaay
g uigandelunisadninge AMF
uﬂﬂﬂdwmﬁﬁﬁ (Table 2)

Table 2 Mycorrhizal root colonization in 1, 2, and 3 months old of corn, vetiver, and ruzi under aeroponic

system and pot system

No Culture AMF inoculation Plant species Mycorrhizal root colonization (%)
system 1 month 2 months 3 months
1 Aeroponic -AMF Corn 0.0d 0.0c 0.0d
2 Vetiver 11.9cd 21.9 bc 54.5b
3 Ruzi 1.0d 124 c 256 ¢
4 Aeroponic +AMF Corn 51.7 ab 68.9 a 73.0a
5 Vetiver 53.6 a 67.3a 83.7 a
6 Ruzi 40.2 abc 70.7 a 88.0 a
7 Pot culture -AMF Corn 0.0d 10.5¢ 12.7 cd
8 Vetiver 5.6 cd 85¢c 448 b
9 Ruzi 13.7 bcd 10.3¢c 2.6d
10 Pot culture +AMF Corn 50.5ab 46.4 ab 77.2a
11 Vetiver 23.5ad 514 a 78.0 a
12 Ruzi 43.3 abc 67.3 a 75.5 a
F-test
Culture ns ns ns
AMF o o o
Plant ns ns *
Culture x AMF ns ns ns
Culture x Plant ns ns *
AMF x Plant ns ns **
Culture x AMF x Plant ns ns ns
CV(%) 81.62 42.67 20.48

ns = non significant

Means in a column followed by different letters are significantly different at p < 0.05 (*) and p < 0.01 (**) level accord-

ing to DMRT.
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Fratwanazuningdfiniglussuuwumuend
A1 mycorrhizal respondsiveness (MR) ﬁL‘ﬂumﬂ
QauazANIIA MR vz luszuunszans e 516.5
WAy 226.0 % ANAAL Annspavauasluniea
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NIL0N (-12.2 %) ‘lumm:ﬁmﬂww:mjmu;lﬂf”mu
AR UL (TTULUNUNNBNLAZLULNTZDN) AnNg
L@?‘Q;IL@‘LIIM‘?IILLzﬁﬁ\‘iaﬂﬂ’]i‘M}umumﬁ‘ﬂé@ﬁ AMF
InRiAzaiy Ae 21.3 LAY 22.0 % ATNATAL
(Table 3)

Table 3 Shoot dry weight (g/pot) and mycorrhizal responsiveness of plant at 3 months under aeroponic system

AMF inoculating  Plant species Shoot dry weight Mycorrhizal
(g/pot) responsiveness(%)
Aeroponic System Pot System Aeroponic System Pot System
+AMF Corn 31c 35.1e 516.5 -12.2
Vetiver 35¢c 575¢ 21.3 22.0
Ruzi 214 a 146.1 a 226.0 371
-AMF Corn 0.7d 40.1 de - -
Vetiver 29c¢ 47.3d - -
Ruzi 6.6 b 106.6 b - -

Means in a column followed by different letters are significantly different at p < 0.05 (*) level according to DMRT (n =

3). AMF is Vesicular Arbuscular Mycorrhiza Fungi. CV(%) of an aeroponic system = 18.2% and a pot system = 6.4%

Table 4 The height, shoot dry weight, and root dry weight of corn, vetiver, and ruzi under aeroponic system

and pot system

No. Culture system AMF inoculation Plant species Growth
Height Shoot dry weight  Root dry weight

(cm./plant) (g/pot) (g/pot)
1 Aeroponic -AMF Corn 45.7 f 0.7g 0.1f
2 Vetiver 589e 29g 0.6f
3 Ruzi 51.4 ef 6.69 1.2f
4 Aeroponic +AMF Corn 69.3 d 3149 0.7f
5 Vetiver 60.2 e 35¢g 111
6 Ruzi 78.6c 21.4f 4.4 ef
7 Pot culture -AMF Comn 1325a 401 e 16.7 ¢
8 Vetiver 134.8 a 47.3d 8.5 de
9 Ruzi 134.0a 106.6 b 46.1b
10 Pot culture +AMF Corn 118.7b 35.1e 159¢
" Vetiver 141.5a 57.5¢c 11.2cd
12 Ruzi 119.4 b 146.1 a 66.3 a
F-test
Culture * * *
AMF . . .
Plant . . .
Culture x AMF * * *
Culture x Plant * * >
AMF x Plant ns * *
Culture x AMF x Plant * ** *
CV(%) 5.3 8.6 22.4

ns = non-significant

Means in a column followed by different letters are highly significantly different at p < 0.01 (**) level according to DMRT(n = 3).
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Figure 2 The root of ruzi with AMF (Vesicular Arbuscular Mycorrhizal Fungi) inoculating (Left), the root of ruzi

without AMF inoculating (Right) under aeroponic system 1, The root of vetiver with AMF inoculating (Left), the

root of vetiver without AMF inoculating (Right) under aeroponic system 2, The root of corn with AMF inoculating

(Left), the root of corn without AMF inoculating (Right) under aeroponic system 3.
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