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Abstract: Nyingchi City is located in the southeast of Qinghai-Tibet Plateau, which belongs to the mountain valley landform in the
warm and semi-humid climate of the plateau, with a large vertical elevation drop and rich and unique wild buckwheat resources. A
series of changes in temperature, humidity, air pressure, and ultraviolet intensity brought about by altitude changes can cause changes
in plant morphology and metabolite content. In order to explore the relationship between functional traits of wild buckwheat and
altitude, the wild buckwheat germplasm collected by the wild buckwheat expedition team of the Chinese Academy of Agricultural
Sciences in Nyingchi City in October 2023 were investigated and collected, and five altitude gradients of 3,100 m, 3,300 m, 3,500 m,
3,700 m, and 3,900 m were selected. To compare and analyze the morphological differences and flavonoid metabolite contents of wild

Tartary buckwheat. The results showed that 1000-grain weight, grain length, grain width, grain diameter, grain perimeter, and grain
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area of wild Tartary buckwheat increased first and then decreased with the increase of altitude, reaching the maximum at 3700 m
altitude and significantly higher than other altitude gradients. There were also significant differences in the content of flavonoid
metabolites in wild Tartary buckwheat at different elevation gradients: The contents of rutin and quercetin in wild Tartary buckwheat at
3900 m altitude were significantly higher than those at other altitudes (P < 0.05). The contents of quercetin 7-O-glucoside,
proanthocyanidins B1 and proanthocyanidins C1 in wild Tartary buckwheat at 3700 m altitude were the highest, and the contents of
proanthocyanidins in wild Tartary buckwheat at 3500 m altitude were the highest. The highest content of kaempferol, cyanidin,
afodaside, and pyroside was found in wild Tartary buckwheat at 3300 m. The results analyzed the differences in the distribution and
abundance, seed traits and flavonoid content of wild buckwheat under different altitude gradients, revealed the physiological
mechanism of wild buckwheat in adapting to the ecological environment, laid a foundation for exploring the adaptive evolution of wild
buckwheat, and also provided ideas for breeding buckwheat to resist adversity.

Key words: wild tartary buckwheat; altitudinal gradient; agronomic trait; flavonoid metabolites
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Table 1 Plot characteristics of wild Tartary buckwheat community in survey area
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A: Wild Tartary buckwheat at 3100 m altitude; B: Wild Tartary buckwheat at 3300 m altitude; C: Wild Tartary buckwheat at 3500 m altitude; D: Wild Tartary

buckwheat at 3700 m altitude; E: Wild Tartary buckwheat at 3900 m altitude
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Fig. 1 Wild Tartary buckwheat at different altitudes
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Fig. 2 Wild Tartary buckwheat seeds at different altitudes
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Fig. 3 Plot of altitudinal changes in morphological traits of wild Tartary buckwheat seeds
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Fig. 4 Heat map of correlation between flavonoid content and altitude gradient in wild Tartary buckwheat
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Fig.5 Principal component analysis and correlation analysis of flavonoids in wild Tartary buckwheat
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Table 2 One-way analysis of variance between different altitudes and changes in flavonoid content

it #HR Altitude/m

%4> Component

Statistic 3100 3300 3500 3700 3900
Hit e 2= FIEIEARR AR 2 4.89+0.45 6.19£0.72® 8.21+1.14 ¢ 5.12+1.51 be 10.15+2.12
Quercetin RT3 0.092 0.117 0.139 0.295 0.209
Wil Bz 25-7-O- % 4 Bl SRR A2 0.23+0.02° 0.25+0.04 0.24£0.05 ® 0.44£0.13 @ 0.21+0.01®
Quercetin-7-O-glucoside A5 R 0.069 0.159 0.209 0.297 0.064
T SPEERRE R 39.69+1.17 © 41.44+1.25 be 43.52+1.93° 41.15+2.04 b¢ 62.8+2.64°
Rutin A5 A 0.029 0.03 0.044 0.05 0.042
th %8 FEIEARR AR 2 0.14+0.03 0.33+0.13 * 0.310.09 0.13+0.06 ® 0.02+0.02 ©
Kaempferol 25 2 0.231 0.389 0.298 0.467 1111
[OFEAAS FEIEEbRE R 2 4.3+0.36° 6.3940.63 * 5.13+1.43 @ 4.27+0.3° 4.82+0.36°
Afodaside R R 0.083 0.098 0.279 0.07 0.075
REZR THMEEAR R ZE  0.43£0.04 ° 0.66+0.1 0.53+0.14 0.44+0.08 0.43£0.03 ®
Cyanidin R R 0.095 0.153 0.258 0.176 0.075
JHAETF SPEERRAERZE  0.58+0.05 0.87+0.08 ® 0.7+0.19 o 0.58+0.04 ® 0.69+0.04 ®
Pyroside R R 0.087 0.097 0.269 0.074 0.054
FAEH R FHMEFAE 2 0.46£0.19° 0.83+0.93 * 1.2+1.41° 0.55+0.21 0.6£0.2 ¢
Proanthocyanidins R RH 0.408 1.12 1.181 0.373 0.335
JEIETH & Bl FHMEAAFAE R ZE  0.61£0.13 2 0.8+0.08 * 0.6+0.24 2 1.4£1.56 0.17+0.07 ®
Proanthocyanidins B1 A5 RH 0.209 0.1 0.398 1111 0.433
JAIETF % C1 PR R ZE 1.33£0.34 2 1.68+0.62 1.05+0.34 2 2.5242.44° 0.71£0.16 ®
Proanthocyanidins C1 A5 R H 0.257 0.367 0.326 0.97 0.222

AR AR NG FRER R A R MR T B SR h s R R S B ZE R B (P <0.05)

Different superscript lowercase letters indicated that the flavonoid content in wild Tartary buckwheat differed significantly across different altitude gradients (P <

0.05)
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