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Abstract: Dark septate endophyte (DSE) improving the growth ability of plants to cope with
adversity has always been a research hotspot. In this study the response of photosynthetic
characteristics of Astragalus to high temperature stress and its influencing factors under DSE
inoculation (Alternaria sp.) were observed. Astragalus membranaceus was used as the test object
and 42 °C high temperature stress treatment was carried out. The stress duration of 1, 3, 7 and
11 days, and 3 replicates for each treatment were set up. The soil chemical properties, root
indexes, leaf morphology and photosynthetic characteristics were determined. The results showed
that with the increase of high temperature stress time, the leaf area, stomatal opening density,
chlorophyll content and root tip number of inoculated and uninoculated Astragalus plants reduced
by 55.5%—-66.3%, 69.6%—-81.0%, 68.2%—-81.2% and 56.7%-59.8%, respectively. However,
inoculation with DSE Alternaria sp. increased leaf circumference and area, stomatal opening
density, chlorophyll content, transpiration rate and net photosynthetic rate (P<0.05) of the plants,
indicating that inoculation with DSE significantly reduced the influence of high temperature on
the photosynthetic characteristics of Astragalus membranaceus, and improved the ability of the
Astragalus plants to resist high temperature stress. Further analysis of principal component and
structural equation models showed that soil available phosphorus, available potassium, root
length, chlorophyll a, stomatal opening density and net photosynthetic rate were significantly
positive (P<0.05), indicating that inoculation with DSE could improve the photosynthetic rate of
Astragalus by adjusting the root system, leaf photosynthetic pigment, stomata and other
indicators. The research results provide a scientific basis for the resource utilization of DSE under
high temperature adversity.

Keywords: Alternaria sp.; dark septate endophyte (DSE); high temperature stress; photosynthetic
characteristics; Astragalus membranaceus
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Fig. 1 Uninfected root (A) and DSE Alternaria-
inoculated root (B). Red coil: DSE Alternaria sp.
mycelium.
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Table 1  Soil chemical properties under different treatment time of high temperature stress (42 °C)
pos: 5 U 3 s ] A AL AL A PR
Treatment  High temperature  Available phosphorus ~ Organic matter Available potassium  Conductivity  pH
stress time (ng/g) (mg/kg) (ng/g) (us/cm)
(== %5 1K Dayl 530.1£14.2 11070.2+154.2 17 531.2+£25.3 322.0+£30.4 8.2+0.1
[esp i %% 3 K Day3 552.5+11.2 11111241432  16555.7<11.4 296.4+70.7 8.3+0.1
HT-DSE  #7 KX Day7 504.2+17.1 10782.3+116.4  15305.5+37.3 322.7446.9 8.3+0.1
%% 11 KX Day 11 572.1+12.4 10 944.2+163.7 17 535.7+£52.4 315.4+£50.3 8.5+0.1
EiRAE % 1K Dayl 445.4+14.3 9904.2+139.3 16 844.6+54.6 267.0+49.9 8.2+0.1
[LspGei % 3 K Day3 496.4+11.7 9575341544  14415.3£29.2 329.0+£79.9 8.3%0.2
HT-CK %7K Day7 484.7+15.4 9595.1£138.7 15 432.7+35.7 262.9+63.2 8.240.1
%5 11 KX Day 11 465.4+13.7 8987.1+123.2 17 461.6+42.3 317.9+£59.3 8.3+0.2
EErA %5 1K Day 1 558.3+16.7 11427.7+¢151.7 15 551.4+36.7 448.7+56.5 8.3+0.1
[LspOeL %5 3 K Day 3 584.2+12.4 11284.3+146.7 16 524.8+48.3 330.0+£20.8 8.3+0.1
DSE % 7K Day7 544.1+13.8 12004.4£182.6 17 447.6+29.3 403.4+31.7 8.4+0.3
%5 11 K Day 11 511.5+£19.2 10 762.2+128.4 14 518.3£23.5 404.8+56.7 8.2+0.4
WA S 1K Dayl 492.1+12.5 8351.1£160.3 14 406.7+£37.5 316.1£17.1 8.3+0.2
P43 %% 3 K Day 3 483.3£11.2 9 842.2+148.5 17 388.3x11.6 349.8+29.3 8.4+0.4
CK %7 K Day7 484.1£12.2 9171.1£187.7 18 486.3+59.5 327.6+£14.2 8.2+0.3
%5 11 K Day 11 447.8+13.1 9 447.2+124.6 16 473.8+43.3 324.9+£50.4 8.2+0.4

HT-DSE, il m A ; HT-CK, Wi AR DSE, #ikEmAR; CK, WAL TE. HAHE R Fp Ak 2
AR A B AT, B 2 5. NIRRT ] HSF B e [

HT-DSE, inoculation with DSE Alternaria sp. under high temperature; HT-CK, uninoculation under high temperature; DSE,
inoculation with Alternaria sp. at room temperature; CK, uninoculation at room temperature. The same below. The comparison was

conducted between different days of the same treatment, no significant difference. The average value was compared between

different treatments.
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137.6 F1 100.6 />, FEE AL P LT RE 4300 42 75
53%. 8.4%. 12.2%F1 9.1%. X B AbFH () F 15
HAATE L, 3. 7M1 d5Rh 1.2, 0.8, 0.7 F
0.5 mm, HEZRAIEHXTIEER 16.5%. 13.5%.

8.4%FN 11.4%. fmyikt/iie & FrAa Ab FE AR R K
JE . RRFCRNF- Y HAEY R T REEE, 55
PIRAR 20.7% . 29.7%F1 34.8% (3 2)
2.3 HEMFRESYFHE
231 MAKRE. BKEER

R A AR T M AR L SRR TR
SRR, LR g T b A B ] B R i
K, I 15.6%. 22.0%. 15.0%FH1 70.6%
(F2), FIRPHNAT, XL AR iR
SRR 0.59 em, 0.27 cm® 1 6.4 cm, $EH
Ak 3R BRAH EE 2 i 2 T 15.6% . 17.6% Fl
13.1%; HHRAM T, XFREAH & i R ik
. SEE ARS8 0.80 em, 0.44 cm?
7.4 cm, FEFEAEFDHIIRE 13.1%. 46.1%.
64.9% . 24.5%;
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Table 2 Root index of Astragalus membranaceus inoculation with Alternaria sp. under different treatment
time of high temperature stress (42 °C)

Ab R RS EPRA i8IS HRIEL IR E AR
Treatment High temperature stress time Root length (mm) Number of root tips Average diameter (mm)
(R R A R AL PR %5 1R Dayl 794.6+7.1a 245.6+6.4a 1.4+0.3a
HT-DSE %53 K Day3 692.0£6.9b 191.6+9.4b 0.9+0.3b

%7K Day7 598.3+10.2¢ 156.6+5.1c¢ 0.7+0.0c

% 11 K Day 11 568.0+9.4¢ 110.3£7.1¢ 0.6+0.4¢
FEAEELE 51K Dayl 750.0+12.1a 232.6+8.1a 1.240.3a
HT-CK %3 K Day3 658.6+8.0b 175.6+6.3b 0.8+0.6b

%7K Day7 564.0£9.0c 137.6+9.3¢ 0.7+0.8¢c

% 11 K Day 11 547.0+11.3¢ 100.6+7.0c 0.5+0.8¢c
WA AR 3 % 1K Dayl 790.0+5.0a 232.6+7.4a 1.5+0.7a
DSE %3 K Day3 778.6+11.2a 245.6+5.1a 1.4+0.6a

%7K Day7 764.0+9.4a 237.6+3.1a 1.4+0.5a

% 11 K Day 11 777.0+7.6a 240.6+8.6a 1.6+0.9a
WAL 551K Dayl 740.0£9.6a 232.6+7.6a 1.240.5a
CK % 3 K Day3 748.6+14.1a 225.6+7.8a 1.1+0.7a

%7 K Day7 754.0£12.6a 237.6+5.5a 1.3+0.7a

%5 11 KX Day 11 747.0+10.1a 220.6+9.0a 1.3+0.9a

FORAE [ Ak B AN ) KRB A, AN ) AR B AP {E AT L. ARl P REROR 22 53 .35 (P<0.05). R [H]
The comparison was conducted between different days of the same treatment. The average value was compared between different
treatments. Different letter represented significant difference (P<0.05). The same below.
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HAES 1, 3. 7R 11 K5k 6.2, 7.3, 5.6 M
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M 14.2%, MR ERAES 1. 3. 7 11 Xy
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Fig. 2 Effects of different treatment time of high temperature stress (42 °C) on Astragalus membranaceus
plant leaf characteristics. HT-DSE, inoculation with DSE Alternaria sp. under high temperature; HT-CK,
uninoculation under high temperature; DSE, inoculation with Alternaria sp. at room temperature; CK,
uninoculation at room temperature. The comparison was conducted between different days of the same
treatment. The average value was compared between different treatments. Different letter represented
significant difference (P<0.05). The same below.
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Fig. 3 Effects of different treatment time of high
temperature stress on stomatal opening density of
plant leaves.
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Fig. 4 Effects of different treatment time of high temperature stress on stomatal opening density of plant
leaves. Red square circle: Open stomata; Yellow circle: Closed stomata.
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Fig. 5 Effects of different treatment time of high temperature stress on plant chlorophyll content.
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Fig. 6 Effects of different treatment time of high temperature stress on plant photosynthetic rate.
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Table 3 Spearman correlation analysis of photosynthetic indexes in leaves of Astragalus membranaceus

F LSS CEFHERRbR
Influencing factors Photosynthetic characteristic index
MR K LS Ml co ik RALRE
Transpiration  Net photosynthetic  Intercellular CO,  Stomatal
rate rate concentration conductance
R it AL * NS * NS
Soil chemistry Available phosphorus
Available potassium
AP Organic matter ol ok *ox *ox
L 5% Conductivity NS NS ** NS
IRIR)E pH NS NS NS NS
R IEFR #4 Root length ok ok NS ok
Root system indicator SEIHEHAR ok ok ok NS
Average root diameter
HEEE 4% % a Chlorophyll a * ok ok ok
Photosynthetic pigments 4% 2% b Chlorophyll b NS * ok NS
I T ASHHE I} K Blade length . wx wx wx
Leaf morphological ALK T *K *K *K *K
characteristics Stomatal opening density

A P<0.05, FEBLH 0.05 KRR ENE; *K P<0.01, 2B 0.01 KPR ENE; NSAE P>0.05, RRTLEEESR.

* Represents P<0.05, showing a significant level of 0.05; ** Represents P<0.01, showing a significant level of 0.01. NS represents

P>0.05, indicating no significant difference.

KB B AR, HRH . AU,
MR, R a, K b, K. ILIKIT
R PR ER SO A BRI B R
FHROC R, WS, S8 . ML, MR
a, M b, MK, SILERIFEE . PR
BHE. WSRE 5K CO, WA S BT
KHKFR, HAH . AHR . R, HEEE a,
SALTRTT R S AR AL T R B L IR A DGk
R, WJUMSH: REK, FHRER . KILKIF
W, WERE a. MERE b, BACE . BB
AHURILFEM T DSE 165 i bha T xfut 5ot
B FRFIERZ Y SR S T

B S ARHIE R EEAR T EE R (B )3
B, MR, A . ALK IS X R AL T
A 5 3 TF 15 56 2 (P<0.05), ACE %THHfLA] CO,
WP A 3 IR W DG R (P<0.05), AR
RO R . ALK TR B B o A R

2304 EFIR

A 3 IE 17 & R (P<0.05), MR . HORcwE
AL KT BE X 2 s TR AR IR 3 YA ] 06 R
(P<0.05). VLMl Mria &~ DSE MR
Koo HAE . A, R a. RALIKITER
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Fig. 7 Path analysis of photosynthetic indicators in leaves of Astragalus membranaceus. The direction of the
arrow indicates the influence direction between the factors; The positive and negative signs are the influence
relationship; The numbers are the standardized path coefficient values; The asterisk shows the path

significance.
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A4 KA (Qi et al. 2021), Zhang et al. (2012)
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AR RN 22%, MR E a SR
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A DA 3 3G I AL oK T 25 B R 4 i R 78
2, I CO, Gy i ALY HGHE AR syt
AN, kst A VB R R N
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I AN A1 A (Kaushal et al. 2016;
Zhang et al. 2019), Ah, AWFREH, EHEH
JiBE v i R R R BB AE I SR A AR beai vk
HE—EMAEH, DSE M€ 2 3 i 21 B 1 4L
MR, KT AT . PUARSTRE ), TEAR
JE TRy DSE W22, ¥ KRANSN, HOR
JtL 25 LA DR 6B R TE 5 647 97 3 i M 4
#HE F1(Hadacek & Kraus 2002; He et al. 2017).
$7h DSE i BRI I M R L i A4
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SEE P (19 TS FARE 1R R UE L IE 8 O A B,
65 °Cra il F IR BkALFE 10 d, $7h DSE #915 T4
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Zr BPTiR, SRS T RO AEE, H
(SRR m A SIEN N FETh: ) DS = 7 TRl | R
SR RN DSE St fifbmt i SR R S HHE
PR I 25 2R A J R 0 3 I ALK T
R G2 fiff = A B OB RGN, dEdrIE R
GG, SR e EAEYE SRR T
EREH.

[REFERENCES]

Bao SD, 2005. Agrochemical analysis of soil. China
Agricultural Publishing House, Beijing. 1-465 (in Chinese)

Barrow JR, 2003. Atypical morphology of dark septate fungal
root endophytes of Bouteloua in arid southwestern USA
rangelands. Mycorrhiza, 13(5): 239-247

Bi YL, Xie LL, 2021. Ecological restoration of arbuscular
mycorrhizal fungi and dark septum endophytic fungi.
Acta microbiologica Sinica, 61(1): 58-67 (in Chinese)

Bueno de Mesquita CP, Sartwell SA, Ordemann EV,
Porazinska DL, Farrer EC, King AJ, Spasojevic MJ,
Smith JG, Suding KN, Schmidt SK, 2018. Patterns of
root colonization by arbuscular mycorrhizal fungi and
dark septate endophytes across a mostly-unvegetated,
high-elevation landscape. Fungal Ecology, 36: 63-74

Dai MX, Zhang GQ, Fan XM, Li B, Zhan FD, He YM, 2020.
Research progress on the ecological distribution and
function of dark endophytic fungi in stress habitats.
Journal of Applied and Environmental Biology, 26(3):
722-729 (in Chinese)

Deng X, Song XS, Yin DC, Cui WF, Song RQ, 2015.
Research progress of dark endophytic fungi in improving
the stress resistance of host plants. Anhui Agricultural
Science, 43(31): 10-11 (in Chinese)

Dutta S, Mohanty S, Tripathy BC, 2009. Role of temperature
stress on chloroplast biogenesis and protein import in
pea. Plant Physiology, 150(2): 1050-1061

Fang Y, Liang LY, Liu S, Xu BC, Siddique KH, Palta JA,
Chen YL, 2021. Wheat cultivars with small root length



Research paper

22 November 2023, 42(11): 2294-2308

Mycosystema ISSN1672-6472 CN11-5180/Q

density in the topsoil increased post-anthesis water use
and grain yield in the semi-arid region on the Loess
Plateau. European Journal of Agronomy, 124: 126243

Gao JS, Cai YP, 2010. Experimental guidance of plant
physiology. China Agricultural University Press, Beijing.
1-256 (in Chinese)

Hadacek F, Kraus GF, 2002. Plant root carbohydrates affect
growth behaviour of endophytic microfungi. FEMS
Microbiology Ecology, 41(2): 161-170

He C, Wang W, Hou J, 2020. Plant performance of enhancing
licorice with dual inoculating dark septate endophytes
and Trichoderma viride mediated via effects on root
development. BMC Plant Biology, 20(1): 325

He YM, Yang ZX, Li MR, Jiang M, Zhan FD, Zu YQ, Li T,
Zhao ZW, 2017. Effects of a dark septate endophyte
(DSE) on growth, cadmium content, and physiology in
maize under cadmium stress. Environmental Science and
Pollution Research, 24(22): 18494-18504

Herzog M, Striker GG, Colmer TD, Pedersen O, 2016.
Mechanisms of waterlogging tolerance in wheat—a
review of root and shoot physiology. Plant Cell
Environment, 39(5): 1068-1086

Kaushal N, Bhandari K, Siddique KHM, 2016. Food crops
face rising temperatures: an overview of responses,
adaptive mechanisms, and approaches to improve heat
tolerance. Cogent Food & Agriculture, 2(1): e1134380

Lao JS, 1988. Handbook of soil agrochemical analysis.
Agricultural Publishing House, Beijing. 1-158 (in Chinese)

Laursen GA, Treu R, Seppelt RD, Stephenson SL, 1997.
Mycorrhizal assessment of vascular plants from subantarctic
Macquarie Island. Arctic and Alpine Research, 29(4):
483-491

Li Y, Zhang QY, Dong JW, Xu HW, Zhou XF, 2022.
Exogenous abscisic acid alleviated the effects of UV-B
stress on stomatal and photosynthetic characteristics of
Rhododendron bovis. Jiangsu Agricultural Science,
50(7): 145-151 (in Chinese)

Liao J, Wang G, 2002. Effects of drought, CO, concentration
and temperature increasing on photosynthesis rate,
evapotranspiration, and water use efficiency of spring
wheat. The Journal of Applied Ecology, 13(5): 547-550

Liu Y, Wei X, 2019. Dark septate endophyte improves
drought tolerance of Ormosia hosiei Hemsley & E.H.
Wilson by modulating root morphology, ultrastructure,
and the ratio of root hormones. Forests, 10(10): 1-13

Massenssini  AM, Bonduki VHA, Totola MR, 2014.
Arbuscular mycorrhizal associations and occurrence of
dark septate endophytes in the roots of Brazilian weed
plants. Mycorrhiza, 24(2): 153-159

Mateu MG, Baldwin AH, Maul JE, 2020. Dark septate

endophyte improves salt tolerance of native and invasive
lineages of Phragmites australis. ISME Journal, 14(8):
1943-1954

Mohanty S, Baishna BG, Tripathy C, 2006. Light and dark
modulation of chlorophyll biosynthetic genes in response
to temperature. Planta, 224(2006): 692-699

Nanjing Agricultural University, 1986. Agrochemical analysis
of soil. 2nd ed. Beijing Agricultural Publishing House,
Beijing. 1-317 (in Chinese)

Peng SP, Bi YL, 2020. Key technology and strategic thinking
of ecological environment restoration in coal mine area
of Yellow River Basin. Journal of China Coal Society,
45(4): 1211-1221 (in Chinese)

Pérez-Jiménez M, Hernidndez-Munuera M, Pinero MC,
Loépez-Ortega G, Amor FMD, 2017. Are commercial
sweet cherry rootstocks adapted to climate change?
Short-term waterlogging and CO, effects on sweet cherry
cv. Plant Cell Environment, 41(5): 908-918

Phillips JM, Hayman DS, 1970. Improved procedures for
clearing roots and staining parasitic and vesicular-
arbuscular mycorrhizal fungi for rapid assessment of
infection. Transactions of the British Mycological
Society, 55(1): 158-161

Qi XY, Wang WL, Hu SQ, Liu MY, Zheng CS, Sun XZ, 2021.
Effects of exogenous melatonin on photosynthesis and
physiological characteristics of chrysanthemum seedlings
under high temperature stress. The Journal of Applied
Ecology, 32(7): 2496-2504

Rana KL, Kour D, Sheikh I, Dhiman A, Yadav N, Yadav AN,
Rastegari AA, Singh K, Saxena AK, 2019. Endophytic
fungi: biodiversity, ecological significance, and potential
industrial applications. Recent advancement in white
biotechnology  through  fungi. Springer Nature
Switzerland AG, Cham, Switzerland. 1-62

Santos S, Silva P, Garcia AC, Zilli JE, Berbara R, 2017. Dark
septate endophyte decreases stress on rice plants.
Brazilian Journal of Microbiology, 48(2): 333-341

Si FY, Qiao YZ, Jiang JW, Dong BD, Shi CH, Liu MY, 2014.
Effects of drought stress, high temperature and elevated
CO, concentration on the growth of winter wheat. The
Journal of Applied Ecology, 25(9): 2605-2612

Smith WK, Geller GN, 1980. Leaf and environmental
parameters influencing transpiration: theory and field
measurements. Oecologia, 46(3): 308-313

Song XH, Li YK, Hu Y, 2021. Endophytes from blueberry
roots and their antifungal activity and plant growth
enhancement effects. Rhizosphere, 20: 1-8

Spagnoletti FN, Chiocchio VM, 2020. Tolerance of dark
septate endophytic fungi (DSE) to agrochemicals in vitro.
Revista Argentina de Microbiologia, 52(1): 43-49

EMFR 2307



EESRAN < AXTPDSE TR S HFHEX SR AMB BN R K F 574

Sun SN, Wang Q, Sun CC, Liu FJ, Bi HG, Ai XZ, 2017.
Response and adaptation of photosynthesis to high
temperature stress in cucumber seedlings. Chinese
Journal of Applied Ecology, 28(5): 1603-1610 (in
Chinese)

Sun XZ, Zheng CS, Wang XF, 2008. Effects of high
temperature stress on photosynthesis and chlorophyll
fluorescence  of cut  flower  chrysanthemum
(Dendranthema grandiflora “Jinba”). The Journal of
Applied Ecology, 19(10): 2149-2154

Tewari AK, Tripathy BC, 1998. Temperature-stress-induced
impairment of chlorophyll biosynthetic reactions in
cucumber and wheat. Plant Physiology, 117(3): 851-858

Vergara C, Araujo KEC, Urquiaga S, Santa-Catarina C,
Schultz N, Araujo ED, Balieiro FD, Xavier GR, Zilli JE,
2018. Dark septate endophytic fungi increase green
manure-N-15 recovery efficiency, N contents, and
micronutrients in rice grains. Frontiers in Plant Science,
9:613

Xie L, He X, Wang K, Hou L, Sun Q, 2017. Spatial dynamics
of dark septate endophytes in the roots and rhizospheres
of Hedysarum scoparium in northwest China and the
influence of edaphic variables. Fungal Ecology, 26:
135-143

Yan YH, QiJY, Luo XM, Li YX, Jiang GY, 2020. Changes of
root physiological characteristics of spring wheat under
drip irrigation at different nitrogen supply levels. Jiangsu
Agricultural Science, 48(1): 89-96 (in Chinese)

Zhang FH, Lu K, Gu YY, 2019. Effects of low-temperature
stress and brassinolide application on the photosynthesis
and leaf structure of Tung tree seedlings. Frontiers in
Plant Science, 10: 1767-1768

Zhang HH, Tang M, Chen H, Wang YJ, 2012. Effects of a
dark-septate endophytic isolate LBF-2 on the medicinal
plant Lycium barbarum L. Microbiology, 50(1): 91-96

Zhang XF, 2002. A simple method to observe the stomatal
structure of plants. Biology Bulletin, 37(6): 42-43 (in
Chinese)

Zhao DD, Liang CC, Zhao ZW, 2006. Arbuscular mycorrhizal
fungi in Pudu River and Xiaojiang dry and hot valley,
tributaries of Jinsha River. Yunnan Plant Research, 28(3):
250-256 (in Chinese)

Zhou Y, Yang XW, Zhou SM, Wang YJ, Yang R, Xu FD, Mei

2308 EHIFR

JJ, Shen GY, Li QJ, He DX, 2018. Analysis of the
relationship between the activity of key enzymes of
NADP-dehydrogenase system in wheat root and root
activity and yield. China Agricultural Science, 51(11):
2060-2071 (in Chinese)

(Mt e 325 E 3CHK]
fifl1- 2, 2005. L3 L. dbaC. d A AR AL
1-465

AT, MREHkEE, 2021 AR AR SREHERNAEER
WAESBEIRESER. MUEYSM, 61(1): 58-67

ﬁ@ﬁ,%%ﬁ,ﬂmﬁ,éﬁ,ﬁﬁﬁ,ﬁﬁ%
2020. AR REH WML BEAS0m 5T
FUEE. NS4 YEdR, 26(3): 722-729

&, R, FRIN, #ECUE, REE, 2015 WEH
PR P9 A B AR R R P AR R Rk
W Rk, 43(31): 10-11

I, IKFE, 2010 YA PRSI TR T, dbat:
ElRMb K22 . 1-256

PRI, 1988, LHERAL M TN, dba.
1-158

N, SRPCAE, EMAA, tRELE, RIBEE, 2022, AMER
HIRGEMR UV-B B8 Xt 4= 52 L B AL SO B Rt 52
M. YLIRARALRLE, 50(7): 145-151

Bt K (FE ), 1986, LIRS (E ). b
e dbmgall i RRst. 1-317

TE, HEARTE, 2020. FMGEUED X ARSI R
BRI R . BEkeE, 45(4): 1211-1221

e, EIR, INRR, XFEG, Bk, XHE2,
2017. 5 NG GGV F T i TR a8 B i 0 558 0. g
25243, 28(5): 1603-1610

FEARTE, MRERE, BT, EEA), #HEETE, 2020. ANH
HERKE TR /DA R A IR AR b, VLR Ak
bR, 48(1): 89-96

T TT, 2002, WEH Y SILE M IR 5 k. A
., 37(6) 42-43

BT, RER, Bz, 2006, YPTLRETER . /N
TTFRMAAEEE. =Y, 2803):
250-256

JHF#E, A3, BB, EEE, B, RS, S
fh, MRS, R, WMk, 2018 NERSP
NADP-flii & i 2 55 5 SEFE M 5 AR R 16 S fny= 2 i 2%
0. PELLE:, 51(11): 2060-2071

Al At




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /00
    /04b03
    /04b03b
    /04b08
    /04b09
    /04b11
    /04b19
    /04b20
    /04b21
    /04b24
    /04b25
    /04b30
    /04b31
    /9px3bus
    /AdobeSongStd-Light
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Aharoni-Bold
    /Algerian
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Aparajita
    /Aparajita-Bold
    /Aparajita-BoldItalic
    /Aparajita-Italic
    /ArabicTypesetting
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /Bahnschrift
    /Bangalore
    /BasemicNew
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BlackadderITC-Regular
    /BMaztecA12
    /BMbiscuitA9
    /BMblockA15
    /BMbugA6
    /BMcafeA14
    /BMchainA6
    /BMchocolatA9
    /BMcinemaA16
    /BMcorrodeA13
    /BMcubeA8
    /BMdelicoA16
    /BMdumplingA9
    /BMethnoA17
    /BMfeatherA20
    /BMfigaroA11
    /BMgaudiA22
    /BMgreatA9
    /BMharryA10
    /BMjapanA12
    /BMkitchenA10
    /BMleavesA11
    /BMmazeA9
    /BMmicro7A7
    /BMminiA8
    /BMnecoA29
    /BMplainA7
    /BMplamoA9
    /BMpressA7
    /BMreceiptA11
    /BMrizerA6
    /BMrubyA12
    /BMslyA10
    /BMsolidA11
    /BMspaceA9
    /BMstampA9
    /BMtoppoA12
    /BMtubeA10
    /BMutopiaA23
    /BMxrayA12
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BongonautNormal
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Borgnine
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScriptMT
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Calibri-Light
    /Calibri-LightItalic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Candara-Light
    /Candara-LightItalic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Charting
    /Chiller-Regular
    /Clocks
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /ComicSansMS-BoldItalic
    /ComicSansMS-Italic
    /CommonBullets
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CorbelLight
    /CorbelLight-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Cube
    /CurlzMT
    /DaunPenh
    /David
    /David-Bold
    /DengXian
    /DengXian-Bold
    /DengXian-Light
    /DengXian-Regular
    /DFKaiShu-SB-Estd-BF
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /Dotum
    /DotumChe
    /Dubai-Bold
    /Dubai-Light
    /Dubai-Medium
    /Dubai-Regular
    /E-B1
    /E-B1X
    /E-B2
    /E-B2X
    /E-B3
    /E-B3X
    /E-B4
    /E-B4X
    /E-B5
    /E-B5X
    /E-B6
    /E-B6X
    /E-B7
    /E-B7X
    /E-B8
    /E-B8X
    /E-BD
    /E-BKB
    /E-BKBX
    /E-BKH
    /E-BKHX
    /Ebrima
    /Ebrima-Bold
    /E-BX
    /E-BZ
    /EdwardianScriptITC
    /E-DY
    /E-F1
    /E-F1X
    /E-F2
    /E-F2X
    /E-F3
    /E-F4
    /E-F4X
    /E-F5
    /E-F5X
    /E-F6
    /E-F6X
    /E-F7
    /E-F7X
    /E-F8
    /E-F9
    /E-F9X
    /E-FX
    /E-FZ
    /E-H1
    /E-H1X
    /E-H2
    /E-H2X
    /E-H3
    /E-H3X
    /E-H4
    /E-H4X
    /E-H5
    /E-H5X
    /E-H6
    /E-H6X
    /E-H7
    /E-H7X
    /E-HD
    /E-HT
    /E-HT1
    /E-HT2
    /E-HX
    /E-HZ
    /E-KY
    /ElectronicaNine
    /Elephant-Italic
    /Elephant-Regular
    /E-NBS
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Ernest
    /EstrangeloEdessa
    /E-SXT
    /E-TT
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /EuroSig
    /E-X1
    /E-X1X
    /E-XF1
    /E-XFX
    /E-XFZ
    /E-XT
    /E-XY
    /E-YB
    /E-YT1
    /E-YT2
    /FangSong
    /FangSong_GB2312
    /FelixTitlingMT
    /FencesPlain
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FZBSK--GBK1-0
    /FZBWKSFW--GB1-0
    /FZBWKSJW--GB1-0
    /FZBYSK--GBK1-0
    /FZCCHJW--GB1-0
    /FZCCHK--GBK1-0
    /FZCQFW--GB1-0
    /FZCQJW--GB1-0
    /FZCQK--GBK1-0
    /FZCSFW--GB1-0
    /FZCSJW--GB1-0
    /FZCSK--GBK1-0
    /FZCYFW--GB1-0
    /FZCYK--GBK1-0
    /FZCYSK--GBK1-0
    /FZDBSK--GBK1-0
    /FZDHTFW--GB1-0
    /FZDHTK--GBK1-0
    /FZFSFW--GB1-0
    /FZFSJW--GB1-0
    /FZFSK--GBK1-0
    /FZGLFW--GB1-0
    /FZGLJW--GB1-0
    /FZHCK--GBK1-0
    /FZHLFW--GB1-0
    /FZHLJW--GB1-0
    /FZHLK--GBK1-0
    /FZHPK--GBK1-0
    /FZHTK--GBK1-0
    /FZJZFW--GB1-0
    /FZJZJW--GB1-0
    /FZKATFW--GB1-0
    /FZKATJW--GB1-0
    /FZKTFW--GB1-0
    /FZKTJW--GB1-0
    /FZKTK--GBK1-0
    /FZL2FW--GB1-0
    /FZLBFW--GB1-0
    /FZLBJW--GB1-0
    /FZLSFW--GB1-0
    /FZLSK--GBK1-0
    /FZLTCHJW--GB1-0
    /FZLTCHK--GBK1-0
    /FZLTCXHJW--GB1-0
    /FZLTDHK--GBK1-0
    /FZLTH--GB1-4
    /FZLTHJW--GB1-0
    /FZLTHK--GBK1-0
    /FZLTKHK--GBK1-0
    /FZLTKSK--GBK1-0
    /FZLTSK--GBK1-0
    /FZLTTHBJW--GB1-0
    /FZLTTHBK--GBK1-0
    /FZLTTHCJW--GB1-0
    /FZLTTHCK--GBK1-0
    /FZLTTHJW--GB1-0
    /FZLTTHK--GBK1-0
    /FZLTXHJW--GB1-0
    /FZLTXHK--GBK1-0
    /FZLTXIHK--GBK1-0
    /FZLTZCHK--GBK1-0
    /FZLTZHK--GBK1-0
    /FZLTZHUNHK--GBK1-0
    /FZMHJW--GB1-0
    /FZNSTFW--GB1-0
    /FZPHTFW--GB1-0
    /FZPHTJW--GB1-0
    /FZPTYJW--GB1-0
    /FZPWFW--GB1-0
    /FZPWJW--GB1-0
    /FZQTFW--GB1-0
    /FZQTJW--GB1-0
    /FZS3K--GBK1-0
    /FZSEFW--GB1-0
    /FZSEJW--GB1-0
    /FZSHFW--GB1-0
    /FZSHHFW--GB1-0
    /FZSHHJW--GB1-0
    /FZSJSFW--GB1-0
    /FZSJSJW--GB1-0
    /FZSSJW--GB1-0
    /FZSSK--GBK1-0
    /FZSTK--GBK1-0
    /FZSYFW--GB1-0
    /FZSYJW--GB1-0
    /FZSYK--GBK1-0
    /FZSY--SURROGATE-0
    /FZSZFW--GB1-0
    /FZSZJW--GB1-0
    /FZTJLSFW--GB1-0
    /FZTJLSJW--GB1-0
    /FZWBK--GBK1-0
    /FZXIANGLFW--GB1-0
    /FZXIANGLJW--GB1-0
    /FZXQFW--GB1-0
    /FZXQJW--GB1-0
    /FZXSHFW--GB1-0
    /FZXSHJW--GB1-0
    /FZXZTFW--GB1-0
    /FZY4FW--GB1-0
    /FZY4JW--GB1-0
    /FZY4K--GBK1-0
    /FZYBKSFW--GB1-0
    /FZYBKSJW--GB1-0
    /FZYBXSFW--GB1-0
    /FZYBXSJW--GB1-0
    /FZYDCHJW--GB1-0
    /FZYDZHJW--GB1-0
    /FZYHFW--GB1-0
    /FZYHJW--GB1-0
    /FZYTFW--GB1-0
    /FZYTJW--GB1-0
    /FZYTK--GBK1-0
    /FZYXJW--GB1-0
    /FZZBHFW--GB1-0
    /FZZBHJW--GB1-0
    /FZZDXFW--GB1-0
    /FZZDXK--GBK1-0
    /FZZHYFW--GB1-0
    /FZZHYJW--GB1-0
    /FZZQFW--GB1-0
    /FZZQJW--GB1-0
    /Gabriola
    /Gadugi
    /Gadugi-Bold
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Gautami-Bold
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gisha
    /Gisha-Bold
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HalvettHeavy
    /HalvettLight
    /HalvettMedium
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black-SemiBold
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Condensed-Thin
    /Helvetica-Conth
    /Helvetica-Light
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoloLensMDL2Assets
    /HYa0gf
    /HYa0gj
    /HYa1gf
    /HYa2gf
    /HYa2gj
    /HYa3gf
    /HYa4gf
    /HYa5gf
    /HYa5gj
    /HYa6gf
    /HYa6gj
    /HYa7gf
    /HYa7gj
    /HYa9gf
    /HYa9gj
    /HYb0gf
    /HYb0gj
    /HYb1gf
    /HYb1gj
    /HYb2gf
    /HYb2gj
    /HYb3gf
    /HYb3gj
    /HYb4gf
    /HYb4gj
    /HYb5gf
    /HYb5gj
    /HYb6gf
    /HYb6gj
    /HYb7gf
    /HYb7gj
    /HYb8gf
    /HYb8gj
    /HYc1gf
    /HYd1gf
    /HYd2gf
    /HYd2gj
    /HYe1gf
    /Hye1gj
    /HYe2gf
    /HYe2gj
    /HYe3gf
    /HYe3gj
    /HYe4gf
    /HYe4gj
    /HYf1gf
    /HYf2gf
    /HYf2gj
    /HYf3gf
    /HYf3gj
    /HYf4gj
    /HYg1gf
    /HYg1gj
    /HYg2gf
    /HYg2gj
    /HYh1gf
    /HYh1gj
    /HYh2gj
    /HYh3gj
    /HYh4gj
    /HYi1gf
    /HYi1gj
    /HYi2gj
    /HYi3gf
    /HYj1gf
    /HYk1gf
    /HYk1gj
    /HYk2gj
    /HYl1gf
    /HYl1gj
    /HYm1gf
    /HYm1gj
    /HYm2gf
    /HYm2gj
    /HYn1gf
    /HYn1gj
    /HYo1gf
    /HYo1gj
    /HYo2gf
    /HYo2gj
    /HYp1gf
    /HYp1gj
    /HYq1gf
    /HYq1gj
    /HYq2gj
    /HYQiHei-EES
    /HYr1gf
    /HYr2gf
    /HYx1gf
    /HYx1gj
    /HYx4gf
    /HYy1gf
    /HYy1gj
    /icomoon
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /InkFree
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /IskoolaPota-Bold
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /JavaneseText
    /Jokerman-Regular
    /JuiceITC-Regular
    /KaiTi
    /KaiTi_GB2312
    /Kalinga
    /Kalinga-Bold
    /Kartika
    /Kartika-Bold
    /KhmerUI
    /KhmerUI-Bold
    /Kingsoft-Phonetic
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /KristenITC-Regular
    /KunstlerScript
    /LaoUI
    /LaoUI-Bold
    /Latha
    /Latha-Bold
    /LatinWide
    /Leelawadee
    /LeelawadeeBold
    /Leelawadee-Bold
    /LeelawadeeUI
    /LeelawadeeUI-Bold
    /LeelawadeeUI-Semilight
    /LevenimMT
    /LevenimMT-Bold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /LiSu
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothicRegular
    /MalgunGothic-Semilight
    /Mangal
    /Mangal-Bold
    /Marlett
    /MaturaMTScriptCapitals
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiLight
    /MicrosoftJhengHeiRegular
    /MicrosoftJhengHeiUIBold
    /MicrosoftJhengHeiUILight
    /MicrosoftJhengHeiUIRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftUighur-Bold
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /MicrosoftYaHeiLight
    /MicrosoftYaHeiUI
    /MicrosoftYaHeiUI-Bold
    /MicrosoftYaHeiUILight
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /Miriam
    /MiriamFixed
    /Mistral
    /Modern-Regular
    /MongolianBaiti
    /MonotypeCorsiva
    /MoolBoran
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MVBoli
    /MyanmarText
    /MyanmarText-Bold
    /Narkisim
    /NEU-HD
    /NEU-HT
    /NEU-HT1
    /NEU-HT2
    /NEU-HT-S92-Regular
    /NEU-HX
    /NEU-HX-S92
    /NEU-HZ
    /NEU-HZ-S92
    /NEU-KY
    /NEU-NBS
    /NEU-SXT
    /NEU-TT
    /NEU-X1
    /NEU-X1X
    /NEU-XF1
    /NEU-XFX
    /NEU-XFZ
    /NEU-XT
    /NEU-XY
    /NEU-YB
    /NEU-YT1
    /NEU-YT2
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NirmalaUI
    /NirmalaUI-Bold
    /NirmalaUI-Semilight
    /NSimSun
    /Nyala-Regular
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB10PitchBT-Regular
    /OldEnglishTextMT
    /Onyx
    /Origin
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PlantagenetCherokee
    /Playbill
    /PMingLiU
    /PMingLiU-ExtB
    /PoorRichard-Regular
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /SakkalMajalla
    /SakkalMajallaBold
    /ScriptMTBold
    /SegoeMDL2Assets
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUIBlack
    /SegoeUIBlack-Italic
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUIEmoji
    /SegoeUIHistoric
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-LightItalic
    /SegoeUI-SemiBold
    /SegoeUI-Semibold
    /SegoeUI-SemiboldItalic
    /SegoeUI-Semilight
    /SegoeUI-SemilightItalic
    /SegoeUISymbol
    /ShonarBangla
    /ShonarBangla-Bold
    /ShowcardGothic-Reg
    /Shruti
    /Shruti-Bold
    /SignLanguage
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SimSun-PUA
    /SitkaBanner
    /SitkaBanner-Bold
    /SitkaDisplay
    /SitkaDisplay-Bold
    /SitkaHeading
    /SitkaHeading-Bold
    /SitkaSmall
    /SitkaSmall-Bold
    /SitkaSubheading
    /SitkaSubheading-Bold
    /SitkaText
    /SitkaText-Bold
    /SnapITC-Regular
    /SourceHanSansCN-Bold
    /SourceHanSansCN-Medium
    /SourceHanSansCN-Normal
    /SourceHanSansCN-Regular
    /SourceHanSerifCN-Bold
    /SourceHanSerifCN-Regular
    /STCaiyun
    /Stencil
    /STFangsong
    /STHupo
    /STKaiti
    /STLiti
    /STSong
    /STXihei
    /STXingkai
    /STXinwei
    /STZhongsong
    /Sylfaen
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /Tiger
    /TigerExpert
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TraditionalArabic
    /TraditionalArabic-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga
    /Tunga-Bold
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /Vani
    /Vani-Bold
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Vrinda-Bold
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YouYuan
    /YuGothic-Bold
    /YuGothic-Light
    /YuGothic-Medium
    /YuGothic-Regular
    /YuGothicUI-Bold
    /YuGothicUI-Light
    /YuGothicUI-Regular
    /YuGothicUI-Semibold
    /YuGothicUI-Semilight
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 666
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF005b57fa4e8e201c005b9ad88d2891cf62535370005d201d005d00204f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


