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Table 1. Locations and Growth situation of plants sampled

plant / location GPS( No.) altitude /m phenological period land forms and soil

Oxytropis flabra 38°49- 805" 1593 fruiting ste dandelion plantain MAO grass

( BayanHot in Inner Mongolia ) 105°42° 021" ruting stage wheatgrass brown calcic soil

Oxytropis flabra 38°29° 870" 1108 i ine fruit st grass lawn wheatgrass bitter Herbs

(' Yinchuan in Ningxia ) 106°08 " 288" owering trut stage thermopsis lanceolata  grey soil

Astragalus variabilis 38°49-° 813" 1599 Mowerine fruil stage wheatgrass MAO grass grit

( Jilantai in Inner Mongolia ) 105°41- 983" e sHage Gobi Desert brown calcic soil

Astragalus variabilis 40°26° 874" 1036 fruitine st wheatgrass MAO grass Gobi Desert
Tuiting stage

( AoLun Prague in Inner Mongolia )

106°12~ 878"

grit  brown calcic soil
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RM2016 ) 15 pm —20 pm DNA, 250 pL.  RBI
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( 1B).

1. (400 x)
Figure 1. Microscopic distribution of endophyte fungi in different tissues of 0. glabra DC(400 x ). A: Hyphae distribution in leaf; B:

Hyphae distribution in stem; C: Hyphae distribution in seed.

2. (400 x)
Figure 2. Microscopic distribution of endophyte fungi in different tissues of A. wariabilis( 400 x) . A: Hyphae distribution in leaf; B:

Hyphae distribution in stem; C: Hyphae distribution in seed.

2.2 41.0238 ng/pL 4.1024 ng/pL 0.4102 ng/pL
0.0410 ng/pL 0.0041 ng/pL  0.0004 ng/pL
ITSS OR1 0.5 pL 6 DNA PCR
25 uL; :95%C 30 sec 95°C 5 sec 60°C 1Q5
15 sec 72°C 40 sec 40 ; ( 3
o 3-A PCR
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410. 238 ng/pL 6 10 88C
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3 e
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0 1 2 3 4 5 6 plant tissue amount
Log starting quantity,copy number (ng/pl) value
- SYBR E=98.5% R2=0.999 slope=-3.358 y-int=15.247 0. flabra Leaf 8.617 25.00 1.4420
PCR standard curve:Data 2013-01-09 2014.0opd BayanHot Stem 17. 898 24.59 0.9223
Seed 10. 669 23.73 2.7803
3. DNA (A)
(B) A. variabilis Leafl  15.002 23.08 3.0972
Figure 3. Dissociation curve of PCR products ( A) and standard Jilantai Stem 6.857 24. 35 2.8326
curve of endophytic DNA ( B) . Seed 18. 061 21.57 7.2460
Root 14. 889 24. 06 1.5943
3B E=98.5% 0. flabra Leaf  6.258 24.45 2.9037
; Yinchuan Stem 7.266 22.79 7. 8060
R? =0.999 0.2 Seed  8.192 21.64  15.2334
; 15.247. DNA A. wariabilis Leaf 13.483 22.11 6.7056
Ct y = -3.358 AoLun Prague  Stem  14.748 21.15 11. 8406
x + 15.247 y Ct X Seed 7.082 21.18 24. 1556
DNA log,, o Root  9.836 22.62 6.4793
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DNA 10 0
SYBR Green 1 PCR
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Figure 4. Endophyte concentrations in different locoweed tissues.

2.4 RT-qPCR

PCR SpLl 1.2%
600 bp ( 54A)
PT-qPCR
0 Ava 11
( 5B) 1.3.5.7.9 Ava 11
U. Oxytropis RT-qPCR
PCR (580 bp)
380 bp 200 bp ( 1 3); 1 2 3456789 10M
2 4 RT—-qPCR
( Alternaria sp. Fusarium :}00 28
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( 68 10) Ava 11 Pe -"-".i
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Figure 5. Agarose gel of RT-qPCR products ( A) and restriction
Table 3. Reproducibility testing of RT-qPCR for endophyte

enzyme Avall digest pruductsv ( B) .
concentrations in different tissues

sample and Ct Mean Ave STD ve Ct
mean 1 2 3

sample 1 24.24  24.71 24.82 2459 0.17 0.56% ( 3 7 3

sample 2 23.62  23.41 24.17 23.74 0.22  0.97%

sample 3 25.41  24.09 25.51 25.00 0.45 0.85% (STD =0.63) 0.50

sample 4 21,18 21.49 22,04 21.57 0.23 0.79% 0.50

sample 5 23.75  23.87 24.44 2402 0.30 0.95%

sample 6 2392 23.88 24.38 24.06 0.16 1.14% ;

sample 7 21,82 23.18 24.25 23.08 0.63 0.77%
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Microscopic distribution and quantitative detection of
endophytic fungus Undifilum oxytropis from Oxytropis
glabra DC and Astragalus variabilis

Qiwu Zhou' Longfeng Yu' Hao Lu®> Dandan Cao® Baoyu Zhao®

'Department of Agriculture Lincang Teachers’ College Lincang 677000 Yunnan Province China

?College of Veterinary Medicine Northwest A&F University Yangling 712100 Shaanxi Province China

Abstract Objective The characteristics of microscopic distribution and content of Undifilum oxytropis were observed
and quantified in different tissues of Oxytropis glabra and Astragalus variabilis from natural grasslands of Inner Mongolia
and Ningxia Province. Methods Distribution of fungal endophyte was obtained in all the tissues ( stems leaves seeds
and roots) of 0. glabra and A. wvariabilis though paraffin section and staining method of lactic acid phenol cotton blue;
and content of fungal endophyte was determined though Real time-qPCR. Results Endophytc fungi were observed
mainly within the gap between the palisade tissue and parenchymatous tissue of seed coat in seed mainly colonized in the
superficial cells layer near stoma in the leaves and in pith of stem mainly plants in the parenchymatous tissue around the
edge of the vertical axis of the vascular bundle. There was an obviously difference in concentration of U. oxytropis in the
plants collected in different locations. The content of U. oxytropis was highest in all seeds of 0. glabra while it was
opposite in stems and leaves of two sampling points. Similarly the content of U. oxytropis was highest in seeds it was
lowest in roots and stems and leaves were opposite in A. wvariabilis from two sampling points. The detection limit was
0. 029 pg/ng total DNA by Real time-qPCR. Conclusion When endophytic fungi infected the tissues of plants there
was selectivity to the tissues and cell type of host and the colonization and distribution were influenced by habitats in
fungal endophytes of locoweeds.

Keywords: Oxytropis glabra DC  Astragalus variabilis locoweed endophytic fungi microscopic distribution real-time
qPCR
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