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Study on the Relationship Between Peanut Quality and
Climatic Environments
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Abstract: Peanut is an important oil and cash crop widely distributed in China, and climate change has a
significant impact on its quality. In the actual production process, different peanut varieties have different
adaptations to different ecological regions. Therefore, it is necessary to study the relationship between peanut
quality and climate resources. In order to further study the influence of various geographical environment factors
during peanut growth, this study explored the influence of geographical environment on peanut quality based on
peanut quality traits in 30 environments of 12 peanut varieties and their corresponding geographical environments
from 2018 to 2020, using descriptive statistics, coefficient of variation, AMMI model, correlation and multiple
linear regression analysis. It was found that the oil content was positively correlated with active accumulated

temperature (=10 °C) and sunshine hours during the whole growth period. The protein content was significantly
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negatively correlated with the latitude and average wind speed. The oleic acid content was positively correlated

with the average relative humidity and average daily temperature. Linoleic acid was positively correlated with

latitude and negatively correlated with average daily temperature. The results show that temperature,

precipitation, temperature difference between day and night, sunshine hours during the whole growth period,

average wind speed and relative humidity were the main climatic factors affecting the quality of peanuts. The

results of this study provide a basis and technical guidance for the comprehensive development and utilization of

regional quality geographical advantages of peanut production.

Key words: peanut; quality ; environment ; correlation ; effect
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Table 1 Climate data for each experimental station

e F W=
YT Zh R YE S AT
Active H B E(h) PRk . Average RORITAE S AR SR(C)
Ay 5, The number of (mm) i (°N) 2% (°E) 3R (m) (%) (m/s)
Year Place accumulated sunshine hours Average Latitude Longitude Elevation ter‘nperature Average Average Avel.*age
temperature > . L difference . . daily
10 °C during during the w%lole precipitation between day relatilvie wind temperature
the whole growth period and night humidity speed
growth period
2018 fRERM 3535.6 982.5 732.6 24.90 118.92 21.8 4.14 83.55 3.94 26.79
M7 3539.3 814.7 505.9 3075 106.13 347.0 8.71 76.07 212 2565
LRANE 3066.9 722.4 774.4 31.78 117.30 27.0 8.47 76.90 1.92 27.14
YL 3532.6 1018.0 715.9 3428  117.17 412 8.12 69.54 1.71 26.76
bENEapid 3188.2 748.8 473.4 36.05 114.13 194.8 9.08 65.16 2.62 27.15
IR el 32237 558.8 3322 37.07  111.95 746.0 11.68 7077 2.02  22.86
LR E 3285.8 661.6 337.6 38.73 115.48 16.8 10.87 73.29 1.88 25.67
WALRELL 3199.3 905.4 415.8 39.65  118.10 232 10.08 6876 236 2559
HFiELERF 35106 1311.3 20.9 40.63 87.70 846.0 16.30 3677 202 2455
ORI 2789.0 708.7 621.9 4312 12438 179.5 10.29 7355 285 21.04
2019 fEAtREIN 3022.3 650.9 805.5 2490  118.92 21.8 3.97 84.88  3.79 22.72
Yz 2931.1 499.6 629.7 3075 106.13 347.0 8.10 81.18 1.91 24.84
TRG I 2854.6 770.9 188.8 3178 117.30 27.0 9.70 79.79 225 26.19
YL RIMN 3501.2 741.2 512.9 3428 11717 412 9.39 65.77 1.69 2652
T i P 2957.9 690.5 315.6 36.05 114.13 194.8 9.76 65.34 2.50 26.65
1Py BH 3243.7 968.9 301.7 37.07 11195 746.0 13.59 61.01 216 2317
LR E 3172.1 915.2 351.1 38.73 115.48 16.8 12.72 69.88  27.66 25.18
IEElAEAIN] 3127.2 834.7 326.2 39.65  118.10 232 11.06 66.41 2.33 24.82
RS EARFT 35828 1155.4 6.8 40.63 87.70 846.0 16.08 35.10 2.04 25.06
L LRE 2788.6 583.5 892.4 4312 12438 179.5 10.40 7329 277 2113
2020 AR 3113.8 878.0 284.4 24.90 118.92 21.8 4.08 85.24 4.28 23.24
uliiEp 3431.6 663.3 760.4 3075 106.13 347.0 8.74 78.19  2.11 2451
LRANE 31243 617.2 1089.8 31.78 117.30 27.0 7.59 87.83 2.05 24.99
VLI 3600.3 667.0 833.5 3428  117.17 41.2 8.73 73.19 1.69 2572
Tl iE PH 3248.9 787.0 294.1 36.05 11413 194.8 9.74 69.53 250 2558
LG B 3160.0 1451.6 470.4 37.07 111.95 746.0 12.68 67.47 2.18 22.10
WAL E 3060.2 837.6 428.7 38.73 115.48 16.8 11.16 71.46 1.79 24.68
Tl 3080.6 770.6 361.7 39.65 118.10 232 10.52 68.27 2.29 24.65
HiELERF 37286 1371.8 14.1 40.63 87.70 846.0 16.81 3291 1.95 24.99

ORI 2811.5 1424.0 565.0 43.12 124.38 179.5 10.36 78.99 2.65 21.14
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Fig. 1 Statistical analysis of oil content data from 2018 to 2020
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Fig. 2 Statistical analysis of protein data from 2018 to 2020
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Fig. 3 Statistical analysis of oleic acid data from 2018 to 2020
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R2 FREABEMER AMMIER S HTER
Table 2  Analysis results of AMMI models with different quality traits
LN A SR H V- Fn ¥ ST E R (%) F{H
Quality traits Source Degree offreedom Sum of squares Mean squares Percentage of variation F value
GRS FEH 11 22.7 2.061 2.26 0.0117
Oil content 752 29 1404.1 48.416 53.14 <0.001
ZHAEM 297 270.6 0.911 — —
T 1 39 63.1 1.618 2.28 <0.001
F 52 37 50.8 1373 1.94 0.0019
k2% 221 156.7 0.709 — —
HARY & N 11 10.7 0.974 0.96 0.4836
Protein content 785 29 1150.5 39.673 39.09 <0.001
ZEHAEM 297 301.4 1.015 — —
FRA1 39 93.8 2.405 3.34 <0.001
F 52 37 48.6 1314 1.83 0.0043
3% 221 159 0.72 — —
HMER = HH 11 31309 2846.3 125.16 <0.001
Oleic acid content b 29 5332 183.8 8.08 <0.001
ZEHAEM 297 6754 22.7 — —
T 1 39 1932 49.5 3.14 <0.001
EHGr2 37 1337 36.1 2.29 <0.001
% 2% 221 3486 15.8 — —
M IHIER & 1 HEA 11 24391 2217.3 132.22 <0.001
Linoleic acid content R 29 4239 146.2 8.72 <0.001
ZHAEH 297 4981 16.8 — —
FHsr 1 39 1496 38.4 3.38 <0.001
F A2 37 976 26.4 2.32 <0.001
k2% 221 2509 11.4 — —
—: T
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Fig. 5 Correlation between flower production
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Table S4 Statistics of oil content of different environmental varieties from 2018 to 2020

A vl El E2 E3 E4 ES E6 E7 ES8 E9 E10 bz 7N B/ME FEIME BRARY
Year Variety SD Maximu Minimu average cv
m m
2018 HYO9118 - 52.16 - 57.83 51.79 53.56 53.73 53.05 54.62 49.28 2.46 57.83 49.28 53.25 0.05
HY9116 54.82 52.28 51.07 58.71 54.91 54.39 55.87 53.20 54.76 49.34 2.62 58.71 49.34 53.94 0.05
HY9124 - 53.57 49.69 57.72 53.27 55.84 55.00 52.87 54.16 48.44 2.88 57.72 48.44 53.40 0.05
HY9125 50.18 51.23 50.78 55.83 52.32 55.26 54.57 52.23 53.97 50.86 2.04 55.83 50.18 52.72 0.04
LH10 50.54 52.23 50.16 60.04 52.57 54.71 54.23 53.32 52.91 49.65 2.99 60.04 49.65 53.04 0.06
HY9117 53.44 52.43 49.90 58.04 54.38 54.35 55.27 51.39 54.53 48.65 2.74 58.04 48.65 53.24 0.05
HY9119 53.20 53.03 49.69 58.61 51.52 54.22 54.77 53.09 54.51 48.10 2.90 58.61 48.10 53.07 0.05
HY9121 54.24 52.78 50.18 59.38 50.73 55.27 53.61 50.85 54.42 49.46 2.98 59.38 49.46 53.09 0.06
HY9115 51.24 52.41 50.03 58.75 52.34 53.95 55.80 53.44 54.68 50.60 2.63 58.75 50.03 53.32 0.05
HY9123 - 52.29 52.73 57.23 54.23 55.15 55.83 54.35 53.73 49.89 2.14 57.23 49.89 53.94 0.04
HY33 51.81 54.82 48.67 56.64 51.15 55.05 57.06 53.86 54.45 49.50 2.89 57.06 48.67 53.30 0.05
HY917 53.52 53.18 50.38 58.16 52.54 53.88 55.23 52.95 -- 51.10 2.28 58.16 50.38 53.44 0.04
PHME 52.55 52.70 50.30 58.08 52.65 54.64 55.08 52.88 54.25 49.57 2.63 58.11 49.34 53.31 0.05
2019 HY9118 -- 54.09 55.18 55.59 53.29 52.76 53.80 54.93 -- 51.20 1.44 55.59 51.20 53.86 0.03
HYO9116 52.15 52.93 56.60 55.82 53.88 51.98 53.55 53.06 51.83 52.43 1.62 56.60 51.83 53.42 0.03
HY9124 53.89 53.29 55.30 55.50 54.44 52.62 53.29 54.54 51.58 50.58 1.58 55.50 50.58 53.50 0.03
HY9125 55.23 51.44 55.45 57.40 54.63 54.88 53.47 54.80 52.61 52.76 1.72 57.40 51.44 54.27 0.03
LH10 53.23 53.24 54.92 55.25 54.13 53.22 53.66 56.28 51.72 52.06 1.41 56.28 51.72 53.77 0.03
HY9117 53.38 53.43 54.01 55.99 51.38 53.77 52.86 50.39 50.78 51.87 1.70 55.99 50.39 52.79 0.03
HY9119 52.36 52.98 55.44 55.72 52.22 53.59 51.86 54.24 51.69 51.24 1.57 55.72 51.24 53.13 0.03
HY9121 54.06 54.02 56.12 55.46 54.27 53.61 52.80 53.71 51.48 53.83 1.28 56.12 51.48 53.94 0.02
HY9115 50.80 53.49 54.59 54.45 53.04 51.27 52.38 53.45 50.54 51.77 1.46 54.59 50.54 52.58 0.03
HY9123 - 51.92 55.56 55.35 54.27 53.51 53.73 55.86 52.30 51.07 1.70 55.86 51.07 53.73 0.03
HY33 50.58 53.30 54.92 54.93 54.06 54.85 55.09 54.15 52.33 52.34 1.50 55.09 50.58 53.66 0.03



HY917 52.29 54.28 54.34 56.83 53.57 52.64 54.01 53.35 52.88 53.38 1.28 56.83 52.29 53.76 0.02

FHIE 52.80 53.20 55.20 55.69 53.60 53.23 53.38 54.06 51.79 52.04 1.52 55.96 51.20 53.53 0.03
2020 HY9118 55.19 5473 53.73 57.39 54.90 56.50 54.88 57.55 52.50 53.97 1.53 57.55 52.50 55.13 0.03
HY9116 55.36 54.43 53.40 57.53 54.39 57.72 5433 56.76 52.85 54.04 1.71 57.72 52.85 55.08 0.03
HY9124 54.86 55.70 54.57 58.58 55.49 57.29 55.75 57.67 53.75 53.36 1.70 58.58 53.36 55.70 0.03
HY9125 55.06 55.56 55.47 56.53 55.62 57.38 57.33 56.27 54.49 53.02 1.32 57.38 53.02 55.67 0.02
LH10 54.17 55.49 55.57 58.83 54.86 58.19 56.29 56.59 54.06 53.12 1.81 58.83 53.12 55.72 0.03
HY9117 54.18 5491 54.09 56.85 55.00 57.75 54.64 57.79 53.49 53.73 1.63 57.79 53.49 55.24 0.03
HY9119 54.31 54.68 54.88 56.48 55.25 58.04 55.44 57.18 53.98 53.71 1.42 58.04 53.71 55.40 0.03
HY9121 54.63 54.17 55.85 58.24 55.07 57.98 56.46 56.27 52.96 54.35 1.69 58.24 52.96 55.60 0.03
HY9115 55.18 53.89 55.57 57.49 53.34 56.10 55.52 56.64 52.53 53.51 1.60 57.49 52.53 54.98 0.03
HY9123 54.69 5531 53.24 58.16 53.67 57.40 55.67 58.24 55.32 54.12 1.80 58.24 53.24 55.58 0.03
HY33 56.12 55.33 57.08 58.21 55.78 59.15 5531 58.90 51.91 54.60 2.20 59.15 51.91 56.24 0.04
HY917 54.83 54.85 55.56 57.18 54.46 56.63 54.93 55.91 52.12 5531 1.37 57.18 52.12 55.18 0.02
SEHME 54.88 54.92 54.92 57.62 54.82 57.51 55.55 57.15 53.33 53.90 1.65 58.02 52.90 55.46 0.03

HY9118. HY9116. HY9124. HY9125. LH10. HY9117. HY9119. HY9121. HY9115. HY9123. HY33. HY917 /FHIRRMFIIEE 9118, T£F 9116, fEH 9124, f£F 9125, HfE 10. 1EF 9117, 1%
H 9119, feH 9121, 16F 9115, & 9123, 1£H 33, fH 917: El. E2. E3. E4. ES. E6. E7. E8. E9. E10 /MUK AEIb AR @ RN TR 7. LHAHE. LLoRs . mraiEre . idg e
WACRE WAL L. HEE S EARSE AR - BREEEEG: TR
HY9118, HY9116, HY9124, HY9125, LH10, HY9117, HY9119, HY9121, HY9115, HY9123, HY33, HY917 represent the varieties of Huayu 9118, Huayu 9116, Huayu 9124, Huayu 9125, Longhua No. 10, Huayu
9117, Huayu 9119, Huayu 9121, Huayu 9115, Huayu 9123, Huayu 33, Huayu 917; E1, E2, E3, E4, ES, E6, E7, E8, E9 and E10 represent the planting locations of Quanzhou in Fujian, Nanchong in Sichuan, Hefei in
Anhui, Xuzhou in Jiangsu, Puyang in Henan, Fenyang in Shanxi, Baoding in Hebei, Tangshan in Hebei, Urumgqi in Xinjiang and Siping in Jilin; --: indicates missing data; The same as below
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Table S2 Statistics of protein data of different environmental varieties from 2018 to 2020

F s El E2 E3 E4 E5 E6 E7 E8 E9 E10 PR ZE SEON <l BME P RRAEN
Year Variety SD Maximum  Minimum  averag cv
e
2018 HY9118 - 27.95 - 19.38 28.39 24.38 21.98 25.58 22.56 25.38 3.05 28.39 19.38 24.45 0.12
HY9116 25.62 28.17 26.50 20.88 28.37 25.14 21.85 25.44 24.71 24.73 2.38 28.37 20.88 25.14 0.09
HY9124 - 27.35 27.21 22.26 28.80 24.46 21.03 26.27 23.38 24.86 2.56 28.80 21.03 25.07 0.10
HY9125 26.66 28.48 26.64 20.75 30.23 2533 23.40 26.85 24.79 25.88 2.62 30.23 20.75 25.90 0.10
LHI10 25.38 27.51 26.22 20.69 29.19 24.60 21.35 25.82 24.77 24.99 2.54 29.19 20.69 25.05 0.10
HY9117 27.20 27.47 26.13 21.73 28.73 24.44 22.15 26.66 23.42 25.01 2.35 28.73 21.73 25.29 0.09
HY9119 24.49 27.35 26.81 21.52 28.09 24.19 24.54 25.61 23.25 25.20 1.97 28.09 21.52 25.11 0.08
HY9121 25.01 26.84 25.86 21.35 28.41 25.37 23.14 26.27 23.17 24.83 2.05 28.41 2135 25.03 0.08
HY9115 25.87 27.74 26.32 19.51 29.53 25.11 22.56 26.64 24.57 25.27 2.76 29.53 19.51 25.31 0.11
HY9123 - 27.07 26.33 21.91 29.90 25.26 2223 26.36 24.99 25.63 2.43 29.90 21.91 25.52 0.10
HY33 27.02 28.31 28.73 21.26 30.20 25.14 23.15 26.47 25.67 27.20 2.66 30.20 21.26 26.32 0.10
HY917 24.76 27.41 26.82 20.17 29.25 24.90 22.17 26.92 - 24.16 2.80 29.25 20.17 25.17 0.11
FHME 25.78 27.64 26.69 20.95 29.09 24.86 22.46 26.24 24.12 25.26 2.51 29.09 20.85 25.28 0.10
2019 HY9118 - 28.84 22.29 25.27 23.08 24.10 22.69 24.00 - 24.99 2.08 28.84 22.29 24.41 0.09
HY9116 24.98 28.82 21.13 24.58 22.36 26.31 24.03 24.71 22.63 22.80 2.21 28.82 21.13 24.24 0.09
HY9124 22.99 28.13 22.18 25.93 22.23 25.04 23.29 23.59 2242 24.72 1.91 28.13 22.18 24.05 0.08
HY9125 22.52 28.94 23.22 23.95 20.71 23.74 21.98 25.63 22.49 24.13 2.27 28.94 20.71 23.73 0.10
LH10 25.82 27.26 22.77 26.03 20.73 24.77 2439 21.66 2232 23.12 2.11 27.26 20.73 23.89 0.09
HY9117 25.16 28.72 24.23 23.66 23.81 23.86 24.13 27.04 23.34 24.52 1.72 28.72 23.34 24.85 0.07
HY9119 26.64 29.05 2191 26.28 23.12 2422 25.75 24.54 22.98 23.81 2.12 29.05 2191 24.83 0.09
HY9121 21.86 27.72 21.52 26.58 22.02 23.89 23.28 23.33 25.73 22.80 2.12 27.72 21.52 23.87 0.09
HY9115 24.50 27.97 22.34 28.36 22.66 24.62 2491 24.80 23.35 23.97 2.01 28.36 2234 24.75 0.08
HY9123 - 29.79 22.93 26.02 23.02 24.28 21.30 22.66 26.25 25.14 2.55 29.79 21.30 24.60 0.10
HY33 23.72 25.49 22.11 24.75 21.73 23.07 18.36 2271 21.22 22.46 1.98 25.49 18.36 22.56 0.09
HY917 22.60 26.62 22.96 25.26 20.80 25.63 20.98 24.53 25.37 23.38 1.99 26.62 20.80 23.81 0.08



2020

Rl
HY9118
HY9116
HY9124
HY9125

LH10
HY9117
HY9119
HY9121
HY9115
HY9123

HY33

HY917

FIME

24.08
26.03
26.68
26.57
2591
27.05
26.73
27.56
25.97
27.14
25.65
27.70
26.92
26.66

28.11
26.01
27.01
25.93
25.15
25.45
26.34
2533
26.48
26.58
25.68
26.87
26.60
26.12

22.47
26.93
26.76
26.58
27.87
26.76
26.49
25.96
26.64
24.80
26.63
27.66
26.64
26.64

25.56
24.66
24.39
23.40
23.31
23.38
23.43
25.10
22.64
24.29
24.22
24.69
25.17
24.06

22.19
25.62
25.64
26.12
25.87
24.74
25.56
25.53
25.55
26.52
27.92
2742
26.73
26.10

24.46
24.87
25.08
24.69
26.34
25.59
23.08
24.87
25.28
25.22
25.02
25.81
25.66
25.13

22.92
2543
25.83
25.49
24.89
25.49
25.74
25.49
24.94
25.03
24.95
27.42
26.37
25.59

24.10
25.63
25.70
25.33
25.57
25.82
25.59
25.30
26.67
25.97
25.34
24.44
25.90
25.61

23.46
26.22
25.49
24.25
26.64
23.03
24.22
24.77
24.04
25.75
24.63
24.59
25.14
24.90

23.82
24.56
24.16
25.19
24.08
25.39
24.61
23.51
23.84
25.25
24.53
26.83
24.39
24.70

2.09
0.75
0.96
1.02
1.30
1.28
1.28
1.02
1.35
0.90
1.11
1.34
0.84

28.15
26.93
27.01
26.58
27.87
27.05
26.73
27.56
26.67
27.14
27.92
27.70
26.92
27.17

21.38
24.56
24.16
23.40
2331
23.03
23.08
2351
22.64
24.29
2422
24.44
2439
2375

24.13
25.60
25.67
25.36
25.56
25.27
25.18
25.34
25.21
25.66
25.46
26.34
25.95
25.55

0.09
0.03
0.04
0.04
0.05
0.05
0.05
0.04
0.05
0.03
0.04
0.05
0.03
0.04
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Table S3 Statistics of oleic acid of different environmental varieties from 2018 to 2020

oy A El E2 E3 E4 E5 E6 E7 E8 E9 E10 bRk 2 wKME /MA PHE  BRARK
Year Variety SD MAX MIX AVE CV
2018 HY9118 - 77.46 - 85.51 79.88 80.87 80.32 82.46 78.67 77.96 2.63 85.51 77.46 80.39 0.03
HY9116 78.85 80.95 79.67 83.98 75.05 81.65 75.38 84.77 72.24 71.49 467 84.77 71.49 78.40 0.06
HY9124 - 83.51 79.91 82.11 77.90 81.16 80.67 81.86 79.70 74.12 2.76 83.51 74.12 80.10 0.03
HY9125 75.11 76.19 76.44 75.23 70.49 77.39 71.05 80.26 72.20 65.36 426 80.26 65.36 73.97 0.06
LHI0 82.51 81.82 79.29 83.02 81.50 7871 80.94 84.07 74.86 76.81 2.90 84.07 74.86 80.35 0.04
HY9117 81.92 80.91 83.61 86.26 80.87 81.28 80.32 80.69 77.83 63.59 6.08 86.26 63.59 79.73 0.08
HY9119 84.17 81.36 76.70 83.28 77.42 75.50 84.37 77.67 81.34 69.27 473 84.37 69.27 79.11 0.06
HY9121 83.46 79.84 78.47 83.34 75.02 65.38 78.44 82.13 79.88 76.69 5.29 83.46 65.38 7827 0.07
HY9115 80.25 83.13 82.58 85.28 79.73 77.45 80.78 82.78 85.37 68.83 482 85.37 68.83 80.62 0.06
HY9123 - 72.56 55.26 81.69 67.92 63.77 70.21 65.17 52.39 59.41 9.06 81.69 52.39 65.38 0.14
HY33 46.42 51.98 37.20 4732 51.28 48.57 47.60 46.24 39.67 50.20 478 51.98 37.20 46.65 0.10
HY917 81.24 77.70 73.46 82.50 79.89 77.12 83.26 83.06 - 69.08 482 83.26 69.08 78.59 0.06
SFHE 77.10 77.28 72.96 79.96 74.75 74.07 76.11 77.60 72.20 68.57 473 81.21 65.75 75.13 0.07
2019 HY9118 - 87.18 82.27 82.86 76.65 81.80 81.40 81.32 - 74.62 3.85 87.18 74.62 81.01 0.05
HY9116 74.84 84.37 79.92 66.06 80.92 80.98 80.54 82.73 60.76 61.13 9.12 84.37 60.76 75.23 0.12
HY9124 78.88 76.69 79.66 78.34 67.33 74.02 79.68 83.54 71.72 70.42 5.02 83.54 67.33 76.03 0.07
HY9125 76.81 82.84 70.92 80.18 81.39 62.54 78.62 75.35 56.27 55.11 10.40 82.84 55.11 72.00 0.14
LHI0 80.23 84.55 82.11 86.13 82.05 81.58 78.07 77.41 77.19 72.84 3.92 86.13 72.84 80.22 0.05
HY9117 81.09 86.81 81.23 84.17 7827 81.41 82.28 81.03 74.46 76.13 3.63 86.81 74.46 80.69 0.04
HY9119 80.20 83.77 77.03 83.25 80.25 75.61 78.48 82.77 75.11 68.33 471 83.77 68.33 78.48 0.06
HY9121 76.43 79.67 79.09 83.34 83.01 77.56 69.65 82.21 76.22 75.04 420 83.34 69.65 78.22 0.05
HY9115 76.45 86.82 79.95 83.72 82.17 75.80 78.99 81.98 71.70 67.17 5.87 86.82 67.17 78.48 0.07
HY9123 - 82.10 71.82 70.30 6231 66.66 72.69 64.71 7243 51.17 8.57 82.10 51.17 68.24 0.13
HY33 4891 5278 44.42 53.97 47.26 4224 4557 46.62 4385 38.70 4.63 53.97 38.70 46.43 0.10

HY917 79.27 83.44 80.10 86.52 82.70 76.39 79.03 82.03 39.80 72.26 13.37 86.52 39.80 76.15 0.18



2020

FIE
HY9118
HY9116
HY9124
HY9125

LH10
HY9117
HY9119
HY9121
HY9115
HY9123

HY33

HY917

FHME

75.31
77.27
84.75
79.99
82.96
81.16
81.88
81.29
83.32
83.45
72.50
57.31
68.39
77.86

80.92
81.38
82.50
82.37
75.87
83.22
81.14
73.36
78.17
81.65
77.36
50.24
82.43
77.47

75.71
80.48
80.15
83.39
68.11
81.99
84.73
85.3
82.13
83.08
76.73
47.01
82.03
77.93

78.24
86.06
85.81
81.23
77.29
71.32
8421
83.59
87.56
90.18
81.61
50.35
88.39
80.63

75.36
83.56
79.29
79.49
73.74
82.31
80.29
82.09
84.28
81.26
67.30
43.40
78.86
76.32

73.05
79.26
78.00
79.48
63.69
61.33
83.55
69.01
57.98
80.39
59.36
40.10
74.02
68.85

75.42
85.45
82.59
83.78
86.23
85.88
88.21
8531
80.28
86.25
75.59
46.51
84.54
80.89

76.81
77.99
84.13
81.66
87.41
77.76
84.93
81.56
82.50
82.97
64.56
47.35
80.59
77.78

65.41
81.79
71.75
79.13
59.24
83.97
83.73
73.14
82.01
7827
61.10
80.10
67.13
75.61

65.24
81.53
72.10
79.81
67.22
77.62
83.69
77.85
81.74
82.33
56.60
42.43
79.95
73.57

6.44
2.93
4.13
1.71
9.59
7.36
223
5.66
8.11
3.28
8.66
11.47
6.83
6.00

82.28
86.06
85.81
83.78
87.41
85.88
88.21
85.31
87.56
90.18
81.61
80.10
88.39
85.86

61.66
77.27
72.10
79.13
59.24
61.33
80.29
69.01
57.98
78.27
56.60
40.10
67.13
66.54

74.26
81.48
80.71
81.03
74.18
78.66
83.64
79.25
80.00
82.98
69.27
50.48
78.63
76.69

0.09
0.04
0.05
0.02
0.13
0.09
0.03
0.07
0.10
0.04
0.13
0.23
0.09
0.08
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Table S4 Statistics of linoleic acid of different environmental varieties from 2018 to 2020

oy it El E2 E3 E4 E5 E6 E7 E8 E9 E10 bRk 2 EoNE RAME S CPIHE BRARM
Year Variety SD MAX MIX AVE CV
2018 HY9118 - 6.42 - 1.89 4.62 521 5.44 2.60 735 8.96 2.34 8.96 1.89 5.31 0.44
HY9116 5.75 3.74 478 2.09 8.89 3.28 9.77 1.67 12.80 14.44 4.51 14.44 1.67 6.72 0.67
HY9124 - 1.94 467 3.87 5.70 4.16 5.46 3.39 6.29 11.56 2.72 11.56 1.94 5.23 0.52
HY9125 9.29 7.68 7.95 10.71 12.67 8.25 13.74 426 12.90 18.83 4.08 18.83 426 10.63 0.38
LHI0 2.63 2.88 5.87 3.14 2.68 6.20 4.87 1.14 9.53 9.27 2.88 9.53 1.14 4.82 0.60
HY9117 3.15 3.65 1.64 2.07 3.00 4.69 521 483 7.62 19.26 5.13 19.26 1.64 5.51 0.93
HY9119 1.30 3.39 7.84 229 7.36 9.02 1.98 7.15 4.12 16.39 4.55 16.39 1.30 6.08 0.75
HY9121 1.74 493 6.20 2.91 8.46 18.02 6.76 2.65 6.80 9.94 4.72 18.02 1.74 6.84 0.69
HY9115 427 1.44 2.84 1.60 3.97 731 4.94 2.07 1.42 16.08 4.45 16.08 1.42 4.59 0.97
HY9123 - 11.08 26.13 5.00 14.69 19.44 14.44 17.50 30.25 23.94 7.86 30.25 5.00 18.05 0.44
HY33 3474 2951 42.96 3423 29.88 33.59 33.87 3495 4213 32.34 4.49 42.96 2951 34.82 0.13
HY917 3.51 6.86 10.90 495 4.58 8.17 3.02 1.70 - 15.65 4.42 15.65 1.70 6.59 0.67
SPIME 7.38 6.96 11.07 6.23 8.88 10.61 9.13 6.99 12.84 16.39 4.34 18.49 443 9.60 0.60
2019 HY9118 - 1.07 535 2.93 8.91 3.03 4.24 491 - 8.70 2.76 8.91 1.07 4.89 0.56
HY9116 7.86 1.50 459 17.43 5.62 3.83 439 3.52 22.13 20.85 7.82 22.13 1.50 9.17 0.85
HY9124 4.67 8.55 5.53 6.58 18.17 10.03 5.22 3.53 13.54 13.11 4.76 18.17 3.53 8.89 0.53
HY9125 6.76 2.69 13.58 4.94 5.47 19.19 6.32 1031 27.61 27.13 9.23 27.61 2.69 12.40 0.74
LHI0 3.21 1.57 3.82 0.94 5.46 3.48 6.26 9.21 9.21 11.13 3.47 11.13 0.94 5.43 0.64
HY9117 2.97 121 478 223 7.08 3.12 2.44 4.88 10.05 8.48 293 10.05 121 472 0.62
HY9119 3.01 1.85 8.20 2.52 5.78 8.16 5.81 3.13 9.96 15.53 423 15.53 1.85 6.40 0.66
HY9121 6.74 523 5.74 227 3.90 7.02 13.13 455 8.59 8.49 3.04 13.13 227 6.57 0.46
HY9115 5.99 1.36 6.67 1.40 445 8.39 5.65 4.11 13.05 15.56 4.61 15.56 1.36 6.66 0.69
HY9123 - 2.11 12.70 13.65 2225 15.63 11.04 20.09 11.72 29.15 7.73 29.15 2.11 1537 0.50
HY33 30.13 29.51 34.48 29.03 35.43 36.70 34.52 34.55 36.43 40.48 3.62 40.48 29.03 34.13 0.11
HY917 423 2.30 492 1.00 4.88 7.53 6.12 4.07 40.60 11.29 11.56 40.60 1.00 8.69 133
FHE 7.56 491 9.20 7.08 10.62 10.51 8.76 8.91 18.44 17.49 5.48 21.04 4.05 10.28 0.64



2020

HY9118
HY9116
HY9124
HY9125
LH10
HY9117
HY9119
HY9121
HY9115
HY9123
HY33
HY917
Rl

7.54
1.37
5.26
3.07
4.58
3.69
4.15
2.49
2.33
12.52
25.36
15.95
7.36

4.07
323
2.44
8.55
2.83
4.25
11.00
6.45
3.30
7.12
32.12
3.03
7.37

6.43
6.53
2.98
16.86
4.68
2.80
1.59
4.63
3.62
9.05
36.03
4.68
8.32

1.08
0.99
5.37
8.67
13.25
2.35
247
1.06
2.49
4.44
3245
1.07
6.31

2.65
6.48
6.06
11.52
3.82
5.75
4.26
2.36
4.96
16.57
38.43
6.49
9.11

7.39
8.39
6.87
20.80
22.57
3.36
16.18
25.80
5.70
24.72
42.02
12.19
16.33

0.93
3.99
3.13
1.34
1.33
1.02
1.34
5.87
1.03
10.41
36.11
1.64

5.68

8.36
2.79
5.01
1.16
8.04
2.02
5.19
4.23
4.12
19.91
36.26
5.66
8.56

5.77
8.95
7.14
24.62
2.69
322
12.81
532
7.89
23.57
6.42
17.81
10.52

4.94
13.58
6.10
17.69
8.96
3.15
8.24
5.11
4.63
26.92
40.51
6.76
12.22

2.67
3.94
1.66
8.32
6.46
1.29
5.12
7.05
1.94
7.96
10.33
5.85
5.22

8.36
13.58
7.14
24.62
22.57
5.75
16.18
25.80
7.89
26.92
42.02
17.81
18.22

0.93
0.99
2.44

133
1.02
1.34
1.06
1.03
4.44
6.42
1.07
1.94

4.92

5.63

5.04

11.43
7.28

3.16

6.72

6.33

4.01

15.52
32.57
7.53

9.18

0.54
0.70
0.33
0.73
0.89
0.41
0.76

0.48
0.51
0.32
0.78
0.63







