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Abstract

The incidence and root colonization of dark septate endophytic fungi (DSE fungi) and arbuscular
mycorrhizal fungi (AM fungi) of 8 food crops species; grain amaranth, sorghum, foxtail millet, corn, peanut, kidney
bean, black gram and cowpea; collected from Agricultural Technology Research Institute at Lampang Province
during February 2010 were investigated. The survey indicated that 7 of the 8 plant species examined were
associated with DSE fungi. In addition, 4 DSE fungal plant species were also associated with AM fungi. Three
plant species (grain amaranth, sorghum and foxtail millet) had only DSE fungal colonization but lacked AM fungal
association. The extent of root colonization was found in ranging from 9.29 % to 62.96 % for DSE fungi and
28.70% to 63.89% for AM fungi in the different plant species. DSE fungal morphology in plant root is presented in
this report. Remarkably, DSE fungal colonization was abundantly found in 3 species of drought tolerant plant
including grain amaranth, sorghum and foxtail millet. So, the effect of DSE fungi on the response of drought

tolerant plant and diversity of plant grown in drought condition will be studied in the future experiment.
Keywords : dark septate endophytic fungi, arbuscular mycorrhizal fungi, food crops, Lampang province
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#1599 2 Root colonization of dark septate endophytic and arbuscular mycorrhizal fungi of some field crops

Taxon name DSE colonization (%) AM colonization (%)
conidia | microsclerotia | total arbuscule | vesicle total
DSE AM
Amaran- pnlaniuén (grain 18.52* 13.89 62.96 0 0 0
thaceae amaranth) +2.62 +2.27 +4.72
Amaranthus cruentus L.
Gramineae | 419919 (sorghum) 0 6.48 53.71 0 0 0
Sorghum bicolor (L.) +1.31 +2.62
Moench
Gramineae | 419719119 %HN (foxtail 0 20.37 59.26 0 0 0
millet) Setaria italica (L.) P. +4.72 +9.17
Beauv.
Gramineae | 419Wa (corn) 0 1.85 9.26 17.56 23.15 61.11
Zea mays L. +1.31 +4.63 +3.46 1262 | +11.45

wNewe - Auangluan919iliuan mean value + standard error; * 1l conidia uULAIREEARITL cheiroid conidia
DSE = dark septate endophytic fungi, total DSE = muﬂﬁi‘ﬁ’]‘ﬂgl:mﬁ'ﬂ‘ﬂ‘ﬂ\‘i microsclerotia, conidia Wa¥ septate
hyphae; AM = arbuscular mycorrhizal fungi, total AM = muﬂ’mfﬁﬂ@gl:mﬁ'ﬂ‘um arbuscule, vesicle, hyphae Way

hyphal coil
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719799 3 Root colonization of dark septate endophytic and arbuscular mycorrhizal fungi of some legumes

Taxon name DSE colonization (%) AM colonization (%)
conidia microsclerotium | total | arbuscule | vesicle total
DSE AM
Fabaceae f]lyfﬁm (peanut) 0 0 0 0 60.19 63.89
Arachis hypogaea L. +4.72 +3.93
Fabaceae t']L'JLLm (kidney bean) 0 12.04 23.15 2.78 35.18 39.81
Phaseolus vulgaris L. +1.31 +2.62 +2.27 12.62 +5.71
Fabaceae t'il’faﬁﬁ (black gram) 0 10.19 28.70 2.78 22.22 28.70
Phaseolus mungo L. +3.46 +8.58 +2.27 +2.27 +5.71
Fabaceae ﬁl"lzﬁﬂm (cowpea) 0 4.47 11.11 0 42.59 51.85
Vigna unguiculata (L.) +1.55 +6.00 +9.16 | +11.64
Walp

uiewe : Auandlumaauiiidn mean value + standard error;

DSE = dark septate endophytic fungi, total DSE = muﬂ’nﬁ’]‘ﬂg:@’]ﬁﬂ‘um microsclerotia, conidia ka¥ septate

hyphae; AM = arbuscular mycorrhizal fungi, total AM = mmmiﬁ’mﬁmﬁmm arbuscular, vesicle, hyphae Wae

hyphal coil

*\

i 2 TA3aa519199 DSE fungi lusndnlasiman (Amaranthus cruentus L.) gnAsTLAAIIATIA51S

microsclerotium (2a LLag 2c) wazlp9as19NA%NE cheiroid conodia (2b 1Ay 2d)

9ANTINENAARTYIN TN 20 (AUUR 1) WnIIAN - Aquieu WA 2558




UNANLIAE

29 3 TA394519 microsclerotium 284 DSE fungi W 3a-3d wulusnndinanng (Sorghum bicolor (L.) Moench)

(qnasT) N 3e-3f wulusndnawnewnanun (Setaria italica (L.) P. Beauv.) (gnesd)

il 4 Taseaiaesdaslusndnnine (Zea mays L) gnAsTiuans hyphal coil (4a) was

arbuscule (4b) 9839 AM fungi LAz microsclerotium (4c Wae 4d) 284 DSE fungi

M9ANTINLIAARTYIN TN 20 (AUUP 1) WnIAN - Rquiau WA 2558 10



UNANLIAE

Shss > * -

o

7 gnAsTuAR vesicle 2189 AM fungi Tusndauns

i 5 1As9a319T0 @89 s NNTRTENa (Phaseolus vulgaris

L.) (5a) fia@a3 (Arachis hypogaea L.) (5b) waziiagan (Vigna unguiculata (L.) Walp) (5¢) nauaedidule AM fungi

Tusngaaen (5d) microsclerotium (5e) Waz septate hyphae (5f) 289 DSE fungi Tusndam (Phaseolus mungo L.)

9ANTINENAARTYIN TN 20 (AUUR 1) WnIIAN - Aquieu WA 2558 11



UNANLIAE

> Y Yo

—— B
ks v" -"'“"o :
mwﬁ 6 Tnseasnasduln lnvinnu lusndauns (Phaseolus vulgaris L.) Tailanenizadne

moniliform hyphae (@.ﬂﬂ‘ﬁ) galylfsiusudindu DSE fungi (6a-6d)

a7Unan1sian
1. madhegendulusnigrensesiivaesnguluanimnimeseeaian 8 aiia laun dnlanwdna 419109

Fr9Wn9mnannn 4alne dadad dawss dasnuazdagan wudinisdinatanAalusinaes DSE fungi aglusyndng 9.29-

U

¥ v ¥
& o 1o

62.96 Lasiiug daunisdinagendalusinaes AM fungi aejszndng 28.70-63.89 tlafidus iall Auagjiuatinig
s
NAnE
) % \ o A A % a Y o a o © @ A Aa 9

2. DSE fungi anwnsadinagendelusniandns lsinnatin enduiadas doudnlonmdndunaniinisdi
aganAuyas DSE fungi 1A daudineisuazdnainemsnunnunisdietenduaes DSE fungi lArawdined Tunis
NAaR9A3Il N7 inunidinega At lusnaes AM fungi Inamuaniznisidinegandeaas DSE fungi § 3 aiin 1Hun
dnlanwan 410909 wazdnadnemnaunn - dounainunisdinetandesaniuis DSE fungi way AM fungi § 4 4in

18uA d1alwe daune daanazingan

9ANTINENAARTYIN TN 20 (AUUR 1) WnIIAN - Aquieu WA 2558 12



UNAINNIRE

3. lasadinaiannzaas DSE fungi A microsclerotia wullufiavis 7 silafinudniinnsidinatandaaes DSE
fungi TaenulfannndwigUuuuluieiadaatu wenaini andntauwds Sovlasasaidansmsadne
cheiroid conidia #a¢)

4.7 3 7ia Ae dnleuwdn 1919 uasdrolnamann Jedadlufanuudage Snnsdesenduaes DSE

fungi tAAeudned faiu lueuranaasasl@innsAneiNANDIN1IneLaNeses it ine Nz NanuLaase DSE

fungi sl

anRngsNUszndA

d’/ ° < U v v o K =& v o a o a ;A
NIINANBIU ﬂﬂLi@q@Qﬂiﬂiﬂ HIREURARUAE BIRNTE ﬂﬂwuﬂFim:f’]ﬂjﬂ\'l’]ul,l,@m;lﬂ')ﬂ"mﬂLL@zﬂﬂU[ﬂﬂ’]i

wazviaenuaninsamatulatiinems MHdutswaalunisAnEAZaT

LANANTA9DY

Barrow, J.R. (2003). Atypical morphology of dark septate fungal root endophytes of Bouteloua in arid southwest
USA rangelands. Mycorrhiza. 13, 239-247.

Grahame, M.W. (2010). Grain amaranth production and effect of soil amendments in Uganda. Master’s thesis,
Sustainable Agriculture, Graduate Theses and dissertations, Graduate College. lowa State University.

Jumpponen, A. (2001). Dark septate endophytes - are they mycorrhizal? Mycorrhiza. 11, 207-211.

Jumpponen, A., & Trappe, J.M. (1998). Dark septate endophytes: a review of facultative biotrophic root
colonizing fungi. New Phytol. 140, 295-310.

Knapp, D.G., Pintye, A., & Kovacs, G.M. (2012). The dark side is not fastidious-dark septate
endophytic fungi of native and invasive plants of semiarid sandy areas. PLos ONE 7:€32570.

McGonigle, T.P., Miller, M.H., Evans, D.G., Fairchild, G.L., & Swan, J.A. (1990). A new method which gives
an objective measure of colonization of roots by vesicular-arbuscular mycorrhizal fungi. New Phytol.

115, 495-501.

Muthukumar, T., & Temilselvi, V. (2010). Occurrence and morphology of endorhizal fungi in crop species.
Trop. Subtrop Agroecosyst. 12, 593-604.

Newsham, K.K. (1999). Phialophora graminicola, a dark septate fungus, is a beneficial associate of the grass
Vulpia ciliata ssp. ambigua. New Phytol. 144, 517-524.

Phillips, J.M., & Hayman, D.S. (1970). Improved procedures for clearing roots and staining parasitic and
vesicular-arbuscular mycorrhizal fungi for rapid assessment of infection. Trans. Br. Mycol. Soc. 55,
158-160.

Richard. L, & Fortin, A. (1973). The identification of mycelium radicis atrovirens (Phialocephala

dimorphospora). Can. J. of Bot. 5, 2247-3348.

AIANTIMENAIERTYINY TR 20 (RATUT 1) WngIAN - AQuieu WA, 2558 13



UNAINNIRE

Steven, K.J., Wellner, M.R.,& Acevedo, M.F. (2010). Dark septate endophyte and arbuscular mycorrhizal status of
vegetation colonizing a bottomland hardwood forest after a 100 year flood. Aquat. Bot. 92, 105-111.

Tester, M., Smith, S.E. & Smith, F.E. (1987). The phenomenon of “nonmycorrhizal” plants. Can. J. Bot. 65,
419-431.

Weishampel, P.A., & Bedford, B.L. (2006). Wetland dicots and monocots differ in colonization by arbuscular
mycorrhizal fungi and dark septate endophytes. Mycorrhiza. 16, 495-502.

Uma, E., Sathiyadash, K., J. Loganathan, T., Loganathan, J., & Muthukumar, T. (2012). Tree species as hosts for
arbuscular mycorrhizal and dark septate endophyte fungi. J. of Forest. Res. 23, 641-649.

Zhang, H., Tang, M., Chen, H., Wang, Y., & Ban, Y. (2010). Arbuscular mycorrhizas and dark septate endophytes
colonization status in medical plant Lycium barbarum L. in arid Northwestern China. African J. of
Microbiol. Res. 4,1914-1920.

Zhang Y., Li, T, Li, L., & Zhao, Z. (2011). The colonization of plants by dark septate endophytes (DSE) in the
valley-type savanna of Yunnan, southwest China. African J. of Microbiol. Res. 5, 5540-5547.

Zubek S., & Blaszkowski, J. (2009). Medical plants as a hosts of arbuscular mycorrhizal fungi and dark septate

endophytes. Phytochem Rev. 8, 571-580.

AIANTIMENAIERTYINY TR 20 (RATUT 1) WngIAN - AQuieu WA, 2558 14



