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Table 1 Basic information of 13 quinoa materials
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Table 2 Criteria for grading inversions
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2 ERZ (16 % ~45%)
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Table 3 Disease grading standard
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Table 4 Comparison of main phenological periods of different quinoa materials

BHRLA B : PRAAR — R /d
e g i Hl FF ik Y A
W2E 145 4—15 4—30 5—31 6—15 7—15 9—1 136
W2 242 4—15 4—30 5—30 6—18 7—14 9—2 137
W2 345 4—15 4—25 5—20 6—12 7—14 8—30 134
PeZE 45 4—15 4—26 5—25 6—15 7—13 8—30 134
1 4—15 4—28 5—28 6—15 7—14 9—1 136
2 4—15 4—29 5—28 6—16 7—18 9—2 137
3 4—15 4—30 5—29 6—14 7—16 9—1 136
4 4—15 4—25 5—20 6—10 7—10 8—25 120
5 4—15 4—29 5—25 6—13 7—15 9—1 136
6 4—15 4—30 5—24 6—10 7—18 8—30 135
[EE[SE 4—15 4—26 5—25 6—12 7—12 8—30 135
pUNAEARE 4—15 4—30 5—30 6—17 7—14 9—5 140
Q2 4—15 4—28 5—30 6—15 7—16 9—3 138
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Table 5 Comparison of agronomic traits of different quinoa materials
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Table 6 Comparison of yield indicators for different quinoa materials

bR B T /g bk (g bk ) Pt/ (kgehm ™)
B2E 1% 3.7940.07" 250.1£7.2° 1875.044. 0"
B2 24 3.0140. 11° 241.1£7.1¢ 1479.0414. 3¢
B2 34 2.8940. 02¢ 242.1+1.5 1528.0446. 3°
Pp2E 45 3.5740.10° 199. 91, 4¢ 350. 24-20. 0
1 3.44+0. 10 218.741. 4° 603. 6435, 1¢
2 3.1240. 02 210.648. 01 490. 2436, 1¢
3 3.46+0.02¢ 222.844. 0¢ 987.24-180. 2
w4 4.01+0.01° 280.940. & 2108. 0+21. 4°
5 2.95-+0. 05" 265.045. 1" 1956.0411. 3"
6 2.8640. 02 133.1£1.2 250. 14:70. 0¢
EISRE2 2.33+0.02" 148. 441 2" 253.5415. 3¢
pUNEAE 2.6940. 02" 206. 343, 3% 473.64220. 2
Q2 3.1840. 06 202. 04 1. 6¢ 383. 5432, 2
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Table 7 Comparison of different quinoa materials in terms of resistance to falls and diseases

R R IR A/ % {8 AR S 2 B R o ¥4+ L o R BTk
B 15 0 0 EIREEIN 0 0 IR
B2 25 0 0 PR 0 0 R}
B2 35 0 0 EIRERTN 0 0 IR
[ 22 4 = 12 1 EIREEIN 0 0 e}
1 10 1 AR 3 1 R
2 12 1 EIREIEIN 0 0 P w
T3 9 1 EIREIEIN 0 0 Hidw
W4 0 0 EIREEIN 0 0 IR
W5 0 0 EIREIEIN 0 0 £}
W6 14 1 EIRERTN 4 1 IR
[EHEE 2 13 1 IREIIN 0 0 Bk
pUR A 12 1 Hifa k1 0 0 R
Q2 13 1 EIREIEIN 0 0 SR}
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Fig. 1 Cluster analysis of different quinoa materials
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Table 8 Comparison of main quality traits of different quinoa materials

M/ ) . TER/ AR b/ BETT/
# AL 44 B . M4/ % FLAR 5 / %6 . . .
(g'kg™") (g-kg™") (gkg ) (g*100g™")
1= .75+0. 50 .98+0. 22¢ 5.8440.05% 5.9143. 55.6541.58° . 7540.
MpzE 15 199. 75+0. 50 1.98+0. 22 844-0. 05 435.91+3. 62" 5.65+1.58 0.75+0.01"
B 2E 25 197.47+2. 47" 2.124+0. 30" 6.73+0.06" 476.22+15. 36% 54.1240.81% 0.8640. 04
M 22 35 176.83+2.01°¢ 1.834-0. 24¢ 5.91-0. 020k 520.46+13. 98" 57.60+1.47" 0.76+0.03"
45 . 71%0. .64+0.06° .0620. 06 73. .65+6.49% . 731+0.46° .61+0.
MpZE 45 183.71+0. 83¢ 1.64+0.06 6.06+0. 06 473.905. 65+ 6. 49¢ 50.734+0.46 0.61+0.03¢
& 185.474+0. 77 1.6040. 28° 4.6040.02" 506.7847.52" 47.0140.77" 0.61+0.02¢
H2 189.77+2.73™ 2.16=+£0. 06" 6.41+0. 10" 465.04+9. 75° 66.774+0. 42" 0.6940. 04°
3 195.44+2. 01" 1.8740.32¢ 4.42+0.04" 470.8946. 21% 58.74+1.45" 0.74-+0.01"
4 196.35+1. 47" 2.0240. 34" 6.00=£0. 08! 486.69+9. 24 54.6740.79% 0.59-+0.01¢
#H5 184.27+4.12¢ 1.814-0. 42¢ 6.000. 11 495.56+5. 72" 50.7240. 64° 0.7340. 04"
He6 182.66+7. 46" 0.59-+0. 06* 5.5340. 03¢ 472.95+ 7. 40% 53.97-+0. 38 0.53+0.02°
[ERSEA 195.31+2.97* 0.7840. 14* 6.31+0. 05" 445.3645. 85" 66.92+1.67" 0.8440. 04
W 21 32 197.89+5. 28" 0.8340.02' 6.82=+0.06° 466.12+10.61° 53.204+1. 14¢ 0.8740.03"
Q2 196.09+0. 85* 0.64+0.19¢ 5.5640.03% 477.97+11. 39% 51.2040. 60° 0.78+0.03"
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Table 9 Analysis of membership functions of different quinoa material traits
L £4 FR PH MSL NB W Y CP C CF S SS TS FE S HER
P22 145 0.481 0.445 0.667 0.510 0.733  0.591 0.600 0.535 0.535 0.339 0.470 0.537 2
PE#Z 245 0.600 0.633 0.300 0.485 0.526 0.528 0.605 0.601 0.491 0.476 0.620 0.533 3
BE#2 3% 0.596 0.444 0.500 0.519 0.380 0.511 0.502 0.565 0.578 0.583 0.601 0.525 4
P22 445 0.481 0.373 0.571 0.510 0.500 0.376 0.462 0.363 0.599 0.613 0.623 0.497 8
ol 0.444 0.455 0.667 0.537 0.476 0.405 0.410 0.543 0.469 0.386 0.461 0.477 10
#H2 0.556  0.571 0.571 0.413 0.429 0.489 0.492 0.587 0.542 0.365 0.457 0.497 7
3 0.385 0.542 0.533 0.399 0.491 0.416 0.571 0.657 0.573 0.394 0.600 0.505 6
W4 0.500 0.583 0.429 0.564 0.633 0.413 0.611 0.610 0.523 0.524 0.537 0.539 1
W5 0.326 0.405 0.542 0.511 0.456 0.586 0.583 0.662 0.508 0.417 0.651 0.513 5
6 0.361 0.538 0.417 0.499 0.500 0.481 0.533 0.581 0.511 0.374 0.586 0.489 9
maAEE%E 0.524  0.381 0.417 0.382 0.444 0.552 0.371 0.421 0.630 0.343 0.658 0.466 12
WMEL R 0.400  0.452  0.611  0.334  0.508 0.602 0.468 0.417 0.592 0.410 0.448 0.477 11
Q2 0.396 0.333 0.500 0.502 0.389 0.546 0.566 0.358 0.404 0.346 0.620 0.451 13
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Evaluation of germplasm adaptability of quinoa in
the alpine region of Gannan Prefecture

ZHANG Xue-jian',LIU Wen-yu”’, YANG Fa-rong"*",LIU Huan',HUANG Jie*?,

WEI Yu-ming*’
(1. Pratacultural College , Gansu Agricultural University,Key Laboratory for Grassland Ecosystem of Ministry of

Education, Pratacultural Engineering Laboratory of Gansu Province ,Sino-U. S. Centers for Grazing Land Ecosys-
tem Sustainability, Lanzhou 730070, China; 2. Institute of Pasture and Green Agriculture , Gansu Academy of Agri-
cultural Sciences, Lanzhou 730070, China; 3. Gansu Quinoa Breeding and Cultivation Technology and Comprehen-

sive Development Engineering Research Center,Lanzhou 730070, China)

Abstract: [ Objective] The aim of the study is to investigate the adaptive performance of the test varieties in the
alpine zone of Gannan Prefecture, Gansu Province, and to screen out the most suitable quinoa varieties in the alpine
zone of Gannan Prefecture, so as to provide a theoretical basis for the scientific cultivation and industrial development
of quinoa in the region and to provide scientific support for the development of quinoa cultivation in the whole coun-
try. [Method] 13 quinoa varieties were taken as materials. Their phenological period , agronomic traits, yield indexes,
resistance to fall and disease, as well as nutritional quality, etc. were measured and recorded , and the cluster analysis
method and the affiliation function were applied to categorize and evaluate these varieties. [ Result] All 13 selected
quinoa materials could complete the whole fertility period in the alpine area of Gannan Prefecture, Gansu Province,
but the fertility period, agronomic traits and nutritional quality of different varieties were different. Ji 4 and Longli
No. 1 had high yields, high thousand-grain weights and their nutritional quality was high, so they could be put into the
production of high-yield and high-quality raw grains. Longli No. 3 and ornamental red quinoa although yield was low,
but had the characteristics of ornamental quinoa, and thus could be applied to ornamental. [ Conclusion] Comprehen-
sive analysis of the traits showed that Ji4 had a short fertility period (120 d) , high yield (2 108. 1 kg/hm?) , high thou-
sand grain weight (4. 01 g) and good nutritional quality, and was the most suitable variety for the alpine zone of Gan-
nan Prefecture, and could be widely promoted in the region.

Key words: quinoa variety ; agronomic trait; nutrient quality ; germplasm screening

(RERE 2 AR)



