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Abstract; The seeds of quinoa variety “Yilong No. 1” were used as experimental material in pot in 2016. We
studied the effects of inoculating two kinds of arbuscular mycorrhizal fungi (AM) including Glomus mosse-
ae (Gm) and Glomus tortuosum (Gt) on the quinoa growth, root growth indicators and root physiological
indicators under the different nitrogen application rates of 0, 0.2, 0.4 and 0.6 g/kg, to provide the theo-
retical basis for increasing the utilization rate of nitrogen fertilizer and improve the growth of quinoa. The

main results showed that: (1) inoculation of Glomus mosseae had the highest infection rate and mycorrhizal
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dependency of quinoa under 0. 4 g/kg nitrogen application rate. (2) Under the same inoculated treatment,
plant height, stem diameter, leaf area, aboveground weight, total root length and other root growth indi-
cators, antioxidant enzyme activities of root system of quinoa seeds were initially increased and then de-
creased with the increasing nitrogen application rate; compared with the uninoculated treatment, the above
indicators were significantly improved after AM fungi was inoculated. The values reached the maximum in
the 0. 4 g/kg nitrogen application rate, and the increase of Gm was greater than that of Gt. (3) Under the
same inoculated treatment, MDA content, soluble sugar content and proline content were initially de-
creased and then increased with the increasing nitrogen application rate; compared with the uninoculated
treatment, the MDA content was significantly reduced after AM fungi was inoculated, soluble sugar con-
tent and proline content were significantly increased after AM fungi was inoculated. Meanwhile, after in-
oculating Gm the decrease of MDA content, the increase of soluble sugar content and proline content were
greater than that of incoculating Gt. These results showed that the infection rate and mycorrhizal depend-
ency in root of quinoa with the proper nitrogen application rate increasing, the growth of aboveground and
root of quinoa were promoted, meanwhile, increased the accumulation of antioxidant enzymes and osmotic
adjustment substances, decreased the accumulation of harmful substances, especially 0. 4 g/kg nitrogen
application rate and Glomus mosseae were favorable for quinoa seeds to increase growth.

Key words: nitrogen application rate; arbuscular mycorrhizal fungi; quinoa; growth indicators; root physi-

ological indicators
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Table 1 The quinoa infection rate and mycorrhizal
dependency in root of Chenopodium quinoa with
the arbuscular mycorrohizal fungi under different

nitrogen concentrations

VLg:] YR AT AR A4
Treatment Infection rate/ % Mycorrhizal dependency/ %

NGNO 0B 0B
NGNI1 0C 0C
NGN2 0C 0C
NGN3 0C 0C
GmNO 21.0840. 90Ac 30.2941.51Ac
GmN1 28.0040.75Ab 34.1040. 30Ab
GmN2 36.63+1.23Aa 44,3040. 78Aa
GmN3 11.15+1. 01Ad 21.424+1.32Ad
GtNO 21.01£0.70Ac 30.591. 04Ab
GtN1 26.3841.17Bb 31.1941. 48Bb
GtN2 29.9040.59Ba 39.6740.43Ba
GtN3 9.94+0.52Bd 17.16+1. 54Bc

7 :NON1,N2 N3 4358 0,0.2,0.4.0.6 g« kg " REIKREAL
BENG . Gm, Gt 43 5 o AR Hef R G He b G Ak 215 & U8 by
SR AR UE 22 5 N R K S TRk 3R A IR v B S [R] 4 b b 34 18] 7E
0. 05 /K b i 25 22 5 AN A /INE S B 07K W) — $E b BAS ) 20 3% Wk
BEMILE 0. 05 7K | 8 3 22 575 T [F]

Note:NO, N1, N2 and N3 stand for the treatments with 0,0. 2,
0.4 and 0. 6 g « kg~ ! nitrogen concentration, while NG, Gm and Gt
stand for not inoculated treatment,inoculated Glomus mosseae (Gm)
and inoculated Glomus tortuosum (Gt), respectively; Data in the ta-
ble is mean=+ standard deviation; The different capital letters indi-
cate significant difference among different inoculation treatments at
0. 05 level, while the different lowercase letters indicate significant
difference within between same inoculation treatment among differ-

ent nitrogen concentrations at 0. 05 level; The same as below
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Table 2 The shoot growth of quinoa infected with arbuscular mycorrhizal fungi under different nitrogen concentrations

b PR Az - i AR M bR A
Treatment Plant height /cm Stem diameter /mm Leaf area /cm?® Aboveground weight /g
NGNO 33.3341.53Bb 5.834+0.66Ab 4,27+0. 25Bc 5.38+0. 13Bd
NGNI1 48.0041.00Ba 8.35740.56Ba 6.50+0. 43Bb 11.25=+0. 36Cb
NGN2 49.6742.52Ba 9.44+0.58Ba 8.29+0. 26Ca 13.31+.13Ca
NGN3 34.00%1.00Bb 6.31+0.57Ab 6.2940.28Cb 9.69+0. 30Cc
GmNO 38.0041.00Ac 6.61+0.32Ac 5.8940.21Ac 7.727+0.37Ad
GmN1 53.67+1.53Ab 9.55+0.37Ab 8.84+0.45Ab 17.39+0. 44Ab
GmN2 61.67+1.53Aa 11.01+0.12Aa 10.73+0. 25Aa 24,5740.26Aa
GmN3 38.5040. 50Ac 7.15+0. 28Ac 8.78+0.18Ab 12.30+0. 20Ac
GtNO 34.00=+0. 50Bc 6.51£0. 44 Ac 5.6140. 24Ac 7.61£0.31Ad
GtN1 53.1041.00Ab 8.33+0. 38Bb 8.39-0.40Ab 16.56+0. 31Bb
GtN2 58.02+2. 00Aa 10.17+0. 44ABa 9.81+0.55Ba 22.39740. 24Ba

GtN3

35.0021. 00Be

6.81+0.39Ac

7.8040.43Bb

11.58=20. 58Ac
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Table 3 The development of root system of quinoa infected with arbuscular mycorrhizal fungi under
different nitrogen concentrations
ot Tty A T
length/cm diameter/mm /Lpg/(g- ]
NGNO 7.37+0. 14Bc 376.114+12. 27Bc 0.52-+0.04Cd 9.54+0. 41Bd 240. 34+4, 34Bc
NGNI1 8.36+0. 14Bb 407.50+5. 32Ca 0.8240.03Ch 13.90+£0. 19Ch 260.44+1.67Bb
NGN2 9.33+0. 26Ca 435.36+5,78Ca 1.08%+0.02Ca 16.58+0. 43Ca 280.03+3. 94Ba
NGN3 7.65+0.12Bc 396. 25+4. 90Bbc 0.68+0.03Cc 11.80+0. 31Bc 239.82+4.93Bc
GmNO 8.30+0.26Ac 402.77+10. 78Ad 0.79-+0.01Ad 12.06+0. 32Ad 259.54+8.15Ac
GmN1 9.52+0. 24Ab 443.89+2.80Ab 1.184+0.03Ab 16.02=+0. 68Ab 276.63+4.07Ab
GmN2 12.51+0.16Aa 494.60+2. 16Aa 1.4840.02Aa 18.64+0.40Aa 308.81+7.89Aa
GmN3 8.32+0.12Ac 414, 86+4, 43Ac 0.83+0. 02Bc 13.4040. 29Ac 267.96+2.67Abc
GtNO 7.69+0. 15Bc 392.69+8. 70Ac 0.7140.03Bd 11.90+0. 21Ac 250. 4844, 56 ABc
GtN1 9.31+0.31Ab 434.45+1. 46Bb 0.92+0. 02Bb 14.95+0. 33Bb 273.50+2. 75ABb
GtN2 11.83+0. 35Ba 482.12+3.12Ba 1.2140.02Ba 17.734+0. 24Ba 300.93+5. 23Aa
GtN3 7.7840. 27Bc 403.60+9. 23ABc 0.7840.01Ac 12.07+0. 27Bc 258.34+6. 78Ac
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Fig. 1 The SOD activity, POD activity and MDA content
in root system of quinoa infected with arbuscular

mycorrhizal fungi under different nitrogen concentrations
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Fig. 2 The soluble sugar content and proline content in root system of quinoa infected with arbuscular

mycorrhizal fungi under different nitrogen concentrations
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