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Method to Stain Endophytic Fungi in Sugarcane Roots
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Abstract: An experiment was conducted to establish a method for staining endophytic fungi in sugarcane roots to observe arbuscular mycorrhi—
zal ( AM) fungi and dark septate endophyte ( DSE) colonizations. Sugarcane roots were treated with 20 % KOH solution for 90 to 120 min
in water bath at 90 °C  and then the roots were destained by immersing in alkaline H, O, for 60 min. After acidified in 5 % acetic acid for
5 min the roots were dyed with five stains i. e. vinegar with 5 % ink dye ( Black ink of Quink brand and Dark blue of Beijing brand) acid
fuchsin Sudan Red IV trypan blue and aniline blue in water bath for 30 min at 66 C. Sugarcane roots were cleared by immersing in tap
water for 12 h. After clearing with alkaline H, O, solution for 60 min the structure of both of hyphae and vesicle of AM fungi and microscle—
rotia of DSE stained with ink dye ( Black ink Quink brand) could be clearly visible. The ink-vinegar solution staining provided a simple
low toxic and inexpensive technique for staining endophytic fungi in sugarcane roots with excellent staining results and it is beneficial for ob—
servation and photograph  with little pollution to the environment.
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A-B. AM Quink ; C. DSE Quink ;D AM
; E. DSE
A-B  AM fungi hyphae and vesicle stained with Quick ink; C DSE hyphae and microsclerotia stained with Quick ink; D AM fungal hyphae
stained with Beijing Dark blue ink; and E DSE hyphae and microsclerotia stained with Beijing Dark blue ink
1 -
Fig. 1 The endophytic fungi in sugarcane roots dyed with ink
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A. ; B. ; A. hyphae; B. vesicle
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Fig.2 The AM fungi in sugarcane roots

dyed with acid fuchsin

;B. ; A. hyphae; and B. vesicle

3 AM
Fig.3 The AM fungi in sugarcane roots

v
dyed with Sudan Red [V
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A. AM ; B. DSE
A. AM fungi hyphae and vesicle; ; B. DSE hyphae and microsclerotia
4 R
Fig.4 The endophytic fungi in sugarcane roots dyed with trypan blue
B
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A. hyphae;; B. backgroundcontrol
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Fig.5 The endophytic fungi in sugarcane roots dyed with aniline blue
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A. H,0, ;B. 3 % H,0, ;C~E. 10 % H,0, ; F~H. H, 0,
A. Without H, 0, clearing; B. Cleared with 3 % H, 0, solution; C - E. Cleared with 10 % H,O0, solution; F —H. Cleared with alkaline H, O,

6 Quink
Fig. 6 Staining of endophytic fungi in sugarcane roots with quink ink after cleared differently
( dark septate endophytes DSE) AM
o o I\
AM DSE
DSE

Quink AMF  DSE



819

) ( DSE)

H,0,

H,0, Quink

2006(4) : 10 -17.

2 Borowicz V. Do arbuscular mycorrhizal fungi alter plant-pathogen re—

lations J . Ecology 2001 82:3057 —3068.

3 Erik V Wilfred F M R Hannes A G et al. Positive effects of organic

farming on below-ground mutualists: large-scale comparison of mycor—

rhizal fungal communities in agricultural soils J . New Phytologist

17

2010 186(4) :968 —979.
AM

I 2013(3) : 6 - 10.
Koske R E Gemma J N. A modified procedure for staining roots to
detect VA mycorrhizas J . Mycol Res 1989 92(4) : 484 —488.
Keerthi Mandyam Chad Fox Ari Jumpponen. Seasonal and temporal
dynamics of arbuscular mycorrhizal and dark septate endophytic fungi
in a tallgrass prairie ecosystem are minimally affected by nitrogen en—
richment J . Mycorrhiza 2008 18( 3) : 145 -55.

M . : 2007: 386 —
387.
André Marcos Massenssini  Victor Hugo Aratdjo Bonduki Marcos
Rogério Totola et al. Arbuscular mycorrhizal associations and occur—
rence of dark septate endophytes in the roots of Brazilian weed plants

J . Mycorrhiza 2014 24:153 — 159.

AM
J. 2012 43(1) :57 -61.
( AM)
. 2011 24(5) : 1757 - 1760.
M. 2012: 166 - 167.
J. 2004 26(5) :51 -54.
J.
2014(4) 125 -27.
. 2012 35(5) : 689 - 693.
J. 2014 42(9):109 - 111.
J.
2013 41(2) 1107 - 111.
.5
( AM) . 2015 46(8):

1425 - 1429.



