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Effects of different medium on growth and sporulation of

asexual stage of Epichloé¢ endophytes

LIU Li, LI Xiu-zhang, GUO Chang-hui, LI Chun-jie
(State Key Laboratory of Grassland Agro-ecosystems. College of Pastoral Agriculture Science and

Technology, Lanzhou University, Lanzhou 730020, China)
Abstract: In the present study, six fungal strains of asexual stage of Epichloé endophytes were isolated
{from Poa tibetica (Ep-003, Ep-004), Melica przewalskyi (Em-014, Em-016) and Elymus tangutorum
(Ee-001, Ee-003) and were cultured on different medium including potato dextrose agar (PDA), corn meal
agar (CMA), wheat straw agar (WSA) and water agar (WA). The results showed that the same strain
had different colonial morphologies on different medium which had the largest colonial diameter on PDA

and CMA and the smallest colonial diameter on WSA and WA after four weeks growth on medium. For the
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performance of different strains on the same medium, the strain of Ep-003 was fastest growing with a cul-
ture diameter of 46.42 mm on PDA whereas the strain of Em-014 was slowest growing with a culture
diameter of 7.07 mm on WA. There were significant difference between sporulation on different medium
(P<C0.05). Ep-003 only sporulated on WA and the other five isolates sporulated more on WSA and WA
than on PDA and CMA. There was no significant differences between the spore length or width on differ-
ent medium except with that Em-014 had the longest spore length of 3.77 pym on WSA, and Ee-003 had the
longest spore length of 8.43 pm on PDA. In terms of the length of conidiophore, there was no significant
differences between the length of Ep-004, Em-016 and Ee-003 on four different medium. Em-014 had the
longest length of 16.74 pm on WA and the shortest length of 14.09 pum on WSA. However, Ee-001 had the

longest length of 18.59 pum on CMA and the shortest length of 13.40 pm on WSA.

Key words: symbiotic fungi; conidium; growth rate; characteristics of sporulation
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Fig.1 Features of Epichloé Ep-003 on culture media
PDA, CMA, WSA and WA after 4 weeks

growth under 22 ‘C and dark condition
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Fig.2 Features of Epichloé¢ Ep-004 on culture media
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growth at 22 ‘C and dark condition
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Fig.3 Features of Epichloé Em-014 on media
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Fig.5 Features of Epichloé Ee-001 on culture media
PDA, CMA, WSA and WA after 4 weeks
growth at 22 ‘C and dark condition
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Table 1 Colony morphological characteristics of Epichloé after 4 weeks growth at 22 C on different media
T8 bk PDA CMA WSA WA
Strain 1FE T Upper M Reverse 1E T8 Upper M Reverse 1ETA Upper Il Reverse 1E T Upper H I Reverse
(SR BT /T /A AL o o ] H, g, B, B, o g, B
SA TR R T‘%é ’ SATH R 2R Mo, o 58 8, B B AR T 22 F L 30
Eo.003 SR Crear:"rbuff AR H Py R T 22T B ZERIPIR B
> White, raised, loose, b N ) White, raised, loose, White White, raised, loose, White White, raised, loose, White
aerial hyphae thinned, TOWIL I cert aerial hyphae thinned, aerial hyphae thinned. aerial hyphae thinned,
. ter. . .
edge radial. edge radial. edge radial.
(SN S /N LBy v e, SR T 2270 T o, g e i, B B, s, 4 A, IRTR B
Eb-004 ESEIS UL S5 A, UL SEY IR/ A Wy KA 22700 o, P22 A fa,
! White, cottony, raiseds  Puce White, aerial hyphae  White White, raised, loose, Brown White, raised. loose,  White, rosy buff
convoluted, neat edge. thinned, edge radial. aerial hyphae thinned. aerial hyphae thinned.  in center.
SR s, 1 T » ] IR SRR, S R
N8B TR e sy, O TR TR OGRS 1 TR
Em-014 S AT R e White, raised, convo- &. e el White. aerial hyphae e
White, cottony, raised, Puce ) White, rosy buff ~ White, raised, convo-  Brown . White
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convoluted, edge neat. in center. luted.
. e W, v E) LA . .
i SR P Fif e UL
ESEAISUE. S5 N W, Ao 2R, e, ’ HA, RS, W, TR 22H .
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In center.
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. . . N r N . ] y& % i ’ l y% 7% i il fz\
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HE, A & W f, . . B & . . M
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Table 2 Colony diameter of Epichloé spp isolated from Poa tibetica , Melica przewalskyi and Elymus tangutorum

after 4 weeks growth at 22 C on different culture media mm

#i ¥k Strain

PDA

CMA

WSA

WA

Ep-003 46.4240.22aB 49.2540.38aA 33.92+0.33aD 35.25+0.29aC
Ep-004 30.3340.33bA 25.00E1.51cA 17.584-0.82dB 26.6711.92bA
Em-014 15.92+0.22dB 19.25+£0.76dA 8.67£0.08eC 7.17+0.08eC
Em-016 22.3340.51cA 19.3340.30dB 7.92+£0.33eD 10.83+£0.36dC
Ee-001 30.08£1.96bA 28.58+0.17bA 29.75+£0.14bA 16.92+1.23cB
Ee-003 29.9240.08bA 30.42+0.36bA 21.2540.29¢C 25.58+0.30bB

T AT AT RS 5 B 26 7R ) — A R A ] 855 35 3k ) 22 53 8. 35 (P <C0.05) , [ B AR Rl /NG 7 B 32 7% ] — K5 % 26 K [ 78 bk 1) 25 57 25 (P <<0.05).,
2 4.5.6.7.8 A,
Note: Different capital letters within the same row mean significant difference among culture media at 0.05 level, and different lower case letters

within the same column mean significant difference among 6 strains at 0.05 level. The same in Table 4, Table 5, Table 6, Table 7 and Table 8.

x3 TRAEFETAREAR BRRENEZEEENEEEMNERE 22 CEBEGT 4 ARMT A
Table 3 Sporulation of Epichloé spp isolated from Poa tibetica , Melica przewalskyi and E. tangutorum after 4

weeks growth at 22 ‘C on different media A~ e mL!
Wk Strain PDA CMA WSA WA
Ep-003 — — — 64 000~216 000
Ep-004 64 000~216 000 216 000~432 000 216 000~432 000 64 000~216 000
Em-014 64 000~216 000 64 000~216 000 432 000~568 000 64 000~216 000
Em-016 64 000~216 000 64 000~216 000 216 000~432 000 64 000~216 000
Ee-001 64 000~216 000 216 000~432 000 216 000~432 000 432 000~568 000
Ee-003 64 000~216 000 216 000~432 000 216 000~432 000 216 000~432 000
T — R THIRE .
Note: — sno spore.
x4 TRAEFEL 222 CEBEGTERKI4FNOANERBFRE
Table 4 Length of spores of 6 strains after 4 weeks growth at 22 C on different culture media pm
PPk Strain PDA CMA WSA WA
Ep-003 — — - 4,49+0.04bc
Ep-004 5.214+0.07bAB 5.5040.07aA 5.054+0.03aAB 4,754+0.06abB
Em-014 4.7540.09bA 4.88+0.02bA 3.77+£0.06bB 4.3240.05cA
Em-016 4.80+0.03bAB 4.81+0.04bAB 4.69+0.05aB 5.1140.05aA
Ee-001 5.01+0.02bA 4.20£0.10cAB 4.6840.02aB 5.12+0.03aA
Ee-003 8.43+0.34aA 4.88+0.05bB 4.6940.08aB 5.0940.02aB

RS FARAEFEL 2R CEREHTEKIAN N E/RBTEE

Table 5 Loidth of spores of 6 strains after 4 weeks growth under 22 ‘C and dark conditions on different culture media pm
PPk Strain PDA CMA WSA WA
Ep-003 — — — 4.49+0.04a
Ep-004 3.354+0.06bA 2.7540.02aB 2.7740.07aB 2.3640.04bcdC
Em-014 2.52+0.10cA 2.37£0.02bA 1.82£0.05bB 2.244-0.02dA
Em-016 2.594-0.02bcA 2.544-0.02abA 2.004+0.06bB 2.6040.02bA
Ee-001 2.49+0.02cA 1.644-0.08cC 2.02+0.02bB 2.49+0.03bcA
Ee-003 4.78+£0.02aA 2.47£0.04abB 2.5140.04aB 2.344-0.03cdB
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Em-014-WSA Ep-003-WA

Em-016-PDA

Ee-001-WA

Ee-003-CMA Ep-004-WA

7T R CEREZFUHTERKIANNEERERNBTFRAFE
Fig.7 Spores and sporophores of Epichloé after 4 weeks growth under 22 ‘C and dark condition

F6 TREFREFL 22 CEBZEHTERKIFANERNBFRXDRER
Table 6 Size and shape of spores of 6 strains after 4 weeks growth under 22 C and

dark conditions on different culture media

T b PDA CMA

Strain JF K/ Spore size/pm AR Shape #1F K/ Spore size/pm JEAR Shape
Ep-003 - - - —
Ep-004 17.4940.19bA 15 J& Oblong 15.1240.09aB i [EJE Near round
Em-014 12.204+0.22bA i A JE Near round 11.574+0.05bA '] £ Reniform
Em-016 12.42+0.06bA 5 A JE Falcate 12.38+0.06bA i A Near round
Ee-001 12.47£0.05bA %I Reniform 7.31+£0.19¢C i [BJ¥ Near round
Ee-003 41.26+1.00aA % Reniform 12.43+0.11bB it [/ /¥ Near round

Wbk WSA WA

Strain 17 K/ Spore size/pm JEIR Shape 17 K /) Spore size/pm JEAR Shape
Ep-003 — — 20.28+0.14a % Reniform
Ep-004 13.9440.14aB W 7 J£ Oblong 11.184+0.11cdC #1#JE% Oblong
Em-014 6.89+0.11dB %I Reniform 9.92+0.07dA W4 [ J& Oblong
Em-016 9.284+0.12cB T [/ Near round 13.32+£0.08bA "5 I Reniform
Ee-001 9.45+0.04cB I AJE Near round 12.754+0.07bcA ¥ J& Reniform
Ee-003 11.61+£0.12bB ¥ Reniform 11.91£0.06bcB ¥ Reniform

3 itie

AR B 35 360 R N A B AR K — 2 i AE
H 5T & B, B PN A TR TR HE S R Bl s R S
(OMA) B4 4F PDA Fl CMA, BEFH & OMA

BFEEERBENFE, M T HE A KN E
KU AR 6 AT CMA K& PDA #5357
e A KA T WSA FI WA 1535 56, J5 PRS2 BT 3
BRENERBREETE.
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Table 7 Length of sporophore of 6 strains after 4 weeks growth under 22 C and

dark conditons on 4 culture medias pm
Wk Strain PDA CMA WSA WA
Ep-003 - — — 16.59+0.08
Ep-004 16.45+0.57aA 16.80+0.38abA 16.1740.10aA 16.1940.26a
Em-014 17.264+0.39aA 15.76+0.31bAB 14.094-0.15bB 16.7440.40aA
Em-016 16.02+0.29aA 15.37+0.14bA 16.06£0.20aA 16.02+£0.29aA
Ee-001 15.5740.32aB 18.5940.23aA 13.4040.13bC 14.8840.25BC
Ee-003 17.2440.48aA 18.2540.27aA 17.3740.28aA 16.194+0.41aA

x8 ARABEFREL R CEREZHTEKIFAN AN HKBEFEEME
Table 8 Basic width of sporophore of 6 strains after 4 weeks growth under 22 ‘C and

dark conditions on 4 culture media pm
T Bk Strain PDA CMA WSA WA
Ep-003 — — — 1.337+0.04c
Ep-004 2.4940.11abA 1.07£0.02¢C 1.14=+0.02dC 1.92+0.06bB
Em-014 1.92+0.06bA 1.0740.05¢B 1.7140.07bcA 1.124-0.03cB
Em-016 2.64+0.06aA 1.504-0.03abC 2.15+0.06aB 2.64+0.06aA
Ee-001 2.6440.05aA 1.71£0.06aB 1.3840.03cdC 1.29+0.03cC
Ee-003 2.90£0.12aA 1.224-0.03bcC 2.07£0.09abB 1.3740.03cC

AN TR) 5 5 0T AR B A LA Y TR VR OB A RRAE
BT —EREN, I Ep-003 78 PDA B 5% 3 b %
WA LB, v R L TR A 3 Rh R 8
KA Ep-004 78 PDA 537 5L b R V& IE M 805 , &
MR MFE WSA 553856 BBias, [ —Ri 385 L, ANF
bk 2 WA e 22 5] WA 83238 |, Ep-003 Fl Ep-
004 B 7% F 10 i #4 , Mf Em-014, Em-016, Ee-001 #l
Ee-003 W& £ M E% . PDA B35 | 48 Hhh g
3 (Festuca sinensis) P A EL B & MR A9 IE S HRE X
AERREERA B S Z RS XS5 ARBR D 6
ATRARTE 4 FhEE 58 BT SR RIFE R T £
FEVERE R 200, Ud I PN AR L A PR A A R SR 1 R R
PR A Z AR R AR X AR AT RE 2 R o 5L B
(3 h ZRERANE R BLA K.

B EE (F. arundinacea) WHEERTE WA 1555
B Ere R K 7E CMA R SNA BFP R 32 3 | =
%% e DMA Fl OMA |37 4, JEpd & ™
filJg TAEMAK  MEEERKE TERERK . WA 1%
FIERAZ EATH . PDA B R EE R BT, A
FTFre4, AHF5EH . 7E PDA Fl CMA K385 E=
U AE WA 53258 b £,

73 B A PO AR B B Ep-003 HAE WA
Frdk b AL T Ep-004 78 4 R SR AL AR 48, J
PR T BB =[] — B AR B9 A [ T ik =2 8] 7 1 st 4% 2 4
Pk AH T B g — D T,

WSA B 35 5 LLRT HH T 06 I A9 4 7 76 92
5 A2 Y R WSA IE 12 BLAE A% 015 )i B
B AR G774, AWFEE R ] WSA B 77 3 X)
AR B A LA Y 7 LR AT IS L S R R £
BORPRAE WSA B 7= i K F WAL A A fig 2
WSA th & R A B Y 1Y 5 2857 3 87, X R
J A ) T2 P AR L Y A

T Epichloé JE WA BRI =L, T LA
SN [ ol P A B TR A AR SRR R AU SRR AE A7 7
ZREPEN) A, Sun SV X BT BEF (Agrostis
matsumurae) WA E B TE PDA | B F= 0 4% vk ok 47
WEFE A I, A 5] T AR 7 [R) — K5 9% 5% B Br 7= 26 10 £t 5
KN AARIF . AT 5T 2 T8 B B 23 A2 98 1 KD
PN R S A N R U 8 S B DR R P 2 e N i B
I dk DAAETE 21 3 U0 W TR AR 1Y SR AR IEBR T
Z BN R IR HL I E IR e A R U E T H A B
14388 % 20 B
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