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Abstract: Drought is one of the key environmental factors limiting peanut production and quality in China.In order to
explore the response of peanuts with different oleic acid contents to drought stress,and to screen for drought-resistant and
high—quality peanut germplasm, this study selected 18 common peanut varieties and 18 high oleic peanut varieties as

materials.Two treatments,normal irrigation and moderate drought stress,were set during the whole growth period.By assessing
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the yield,its components,and grain quality indexes while employing multivariate statistical analysis methods,a comprehensive
evaluation was conducted to determine the drought tolerance of different types of peanut germplasm during the whole
growth period. The results revealed that under the drought stress throughout the whole growth period, the yield and its
constituent factors, as well as the soluble sugar content, were significantly reduced in all varieties. The fat content, oleic
acid content, and oleic—to-linoleic acid ratio of high oleic acid peanut kernels were significantly decreased, while the
linoleic acid content showed a significant increase. However,no significant changes were observed in the grain quality of
regular peanut kernels. The combined findings of the comprehensive drought tolerance evaluation mathematical model
established through stepwise regression analysis and the grey relational analysis revealed that individual plant yield,
hundred — pod weight, number of pods per plant,pod filling rate,and soluble sugar content can be used as indicators for
identifying drought tolerance in common peanuts during the whole growth period,while individual plant yield,hundred—seed
weight, ratio of oleic acid and linoleic acid, pod filling rate,and number of pods per plant can be used as indicators for
identifying drought tolerance in high oleic peanuts during the whole growth period.Based on principal component analysis of
drought resistance coefficients for various parameters,comprehensive membership function analysis,and cluster analysis,the
drought—tolerant common variety HY25 and drought-sensitive common variety FH18 were selected,as well as the drought—
tolerant high oleic varieties JH16,KN71,HY665 and KN1715,and the drought—sensitive high oleic varieties HY52 and
HY951.

Key words: peanuts; oleic acid content; whole growth period; drought tolerance evaluation; yield; quality
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Table 1 Peanut material for testing

AR AL . M A% 5 5 R A /o .
i A L et L eI L e e S 2
. Abbreviation O/L . Abbreviation O/L
peanut variety content variety content
P
fﬁ;:yi;?7 HY917 75.05 13.59 ﬁiﬁ}?ua9 NH9 35.67 0.85
=}
HEH 965 L4
Huayu965 HY965 75.23 14.45 Jihuad JH4 36.47 0.86
Huayu951 HY951 75.42 12.26 Nonghual$ NHI15 37.21 0.89
Jp2s
17 956 £AE19
Huayu956 HY956 75.54 12.84 Nonghual9 NH19 37.25 0.90
1EE 901 _F';_/ﬁ:‘ 18
Huayu901 HY901 76.18 12.49 Fuhual8 FH18 37.45 0.91
3
Jihual6 JH16 76.29 14.30 Nonghuas NH5 37.86 0.92
1EH 655 16
Huayu655 HY655 71.75 14.27 Nonghual6 NH16 38.03 0.91
Huayu958 HY958 77.87 15.59 Jinghuals JH15 38.08 0.95
Jp2s .
1EH 665 HAE20
Huayu665 HY665 78.41 15.67 Jihua20 JH20 38.24 0.94
LIS E06
Jihua915 JHO15 78.52 12.82 Qinghua6 QH6 38.48 0.94
- 2
11?:01;71 KN71 78.87 15.47 iﬁ?yigz HY22 39.5 0.98
G2 .
e 52 HEH 25
Huayu52 HY52 78.93 15.19 Huayu25 HY25 39.56 1.00
1EH 668 _F';_/ﬁ:‘ 12
Huayu668 HY668 79.52 19.01 Fuhual2 FH12 39.62 1.02
£ 51 20
Huayu51 HY51 79.75 10.08 Huayu20 HY20 40.32 1.06
TP 1760 A
Kainong1760 KN1760 79.81 17.99 Nonghual4 NH14 4091 1.10
TF4e 1715 Kb 13
Kainong1715 KN1715 80.31 21.94 Nonghual3 NH13 41.17 1.06
RS AL 11
Kainong61 KN61 80.49 21.67 Nonghual 1 NH11 45.11 1.31
1EH 962 A8 12
Huayu962 HY962 80.79 2047\ a2 NH12 45.83 1.28
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I T 2021-2023 A7 AP AR A FRAR b i X AR AR 5 T 2 WL I 552 36 3y (U PR K 27) + Bl 5
WIEAT(123°57 E,41°83'N) , ISR b5 af + | 0difff 80 % 1 104.7 mg- kg™, SRR % 1 25.1 mg ke,
HACAR & B 118.6 mg-kg ™', pH{H 6.5, 20214E5 F 28 H4&R,9 A 28 H U3k ;20224FE5 A 13 HI#EFP,9
H 20 B3k ;20234F-5 H 19 H#EF,9 H 25 HUYSGER . FEFIETHERERR — % 150 kg-hm™ G BEHR%E5 300 kg-hm™
FBEREN 150 kg - hm™4E Ay JEC A , oAt 5 B i 1) o) 457 A8 it . 300 R BESLIX 2H i1, A4~ Ab B4
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Figure 1 Planting distribution map
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weight;FAT.Fat content;PRO.Protein content;SS.Soluble sugar content;LOA.Linoleicacid content;0A.Oleic acid content;O/L.Oleate to linoleate ratio;

C.Common peanut;H.High oleic acid peanut.The same below
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Figure 2 Effects of drought stress on peanut yield,its constituent factors and physiological indexes of peanut grains
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Table 2 Descriptive statistics of drought resistance coefficient of peanut traits under drought stress

W3 AE 4 Common peanut I IMERAE A High oleic acid peanut
e
I:j?;xes RKRAE R/ME FHME TRER%  mKME RME FE{E 5 R %
Maximum Minimum Average CV Maximum  Minimum Average CV
PARRIESREL PPP 1.095 0.462 0.758+0.184¢ 24.254 1.004 0.476 0.761+0.142¢ 18.633
HRR =& YPP 0911 0.319 0.655+0.201* 30.780 0.825 0.275 0.605+0.159" 26.243
MR FPR 0.986 0.542 0.788+0.123¢ 15.640 0.916 0.473 0.749+0.130° 17.368
R 100-PW 1.191 0.680 0.853+0.134¢ 15.672 0.999 0.563 0.788+0.144" 18.298
B H 100-KW 0911 0.411 0.764+0.129¢ 16.840 0.940 0.460 0.700+0.158" 22.559
MR FAT 1.040 0.852 0.979+0.047¢ 4.785 0.995 0.467 0.911+0.118° 12.996
HEH PRO 1.221 0.715 0.992+0.141° 14.201 1.798 0.493 1.081+0.391¢ 36.197
AR OA 1.134 0.963 1.028+0.041¢ 3.954 0.958 0.698 0.881+0.064" 7.264
MEAHAR LOA 1.040 0.886 0.983+0.037" 3.758 4.635 1.078  1.728+0.827¢ 47.821
YA HE O/L 1.280 0.940 1.049+0.081* 7.747 0.864 0.151 0.584+0.176" 30.140
AT MERESS 0.907 0.754 0.850+0.046° 5.368 0.922 0.678 0.825+0.061¢ 7.404

AN R)/NG RN AR B 25 5 2 (p<0.05)

Note:Different lowercase letters indicate differences within treatments are significant at p<0.05.
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PRk FE A YPP 1 0.5710.765 0.45¢ 0.4370.604 PARR A YPP 1 0.7520.618 052 0.498 08
My JL % FPR 1 6 ( 0.4360.517 11 R FPR 1 0.402 0491 0.469 0.6
AL E 100-PW 5 H R E 100-PW 10653 0.4
{7 & 100-KW T 100-KW ol 02
MG FAT HUIRN FAT 1 0.505 0
HLE 11 PRO HLE 11 PRO 1 02
JHR OA TR OA 1 -0.65 0.61 —04
EHITR LOA WP HPR LOA 1 -0.89 -0.68 06
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JE?EH: Common peanut b. i IMERAEA: High oleic acid peanut
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Figure 3 Correlation analysis of drought resistance coefficients for various parameters in common and high oleic

peanut under full reproductive stage drought stress
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LRV o X 4G AR AR TR AL A 11 PR A it 52 R B A T o AT e BRI E R T 1
J U], DA A AR T R B 44 Ay, RITTTRR R R 81.457% s MR IR A6 A R B 41 F g
Fit Tk R 80.294% , K BA B 5 BAREAE o Horb i A8 AR R 4 425G FE R 43 i) B W G AR
i) 40.003% ., 18.315% . 13.281% Fi1 9.859%, 1= it & AL A& &y B 4 A~ 25 5 48 b 43 0l = W i 4 55 98 19
32.386% .24.835% .13.734% F119.339% (% 3) .
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Table 3 Eigenvector and contribution rate of principal components of Common peanut and High oleic acid

peanut all traits

FS il A6 E Common peanut = IMERAE L High oleic acid peanut
Principle factor PI1 P12 PI3 Pl4 PI1 P12 PI3 Pl4
A Eigen value 4.400 2.015 1.461 1.084 3.562 2732 1.511 1.027
TTHk# Contribution rate/% 40.003 18315  13.281 9859 32386 24.835 13.734 9339
FiF Bk R CCR/% 40.003 58318 71.598 81.457 32386  57.220 70.955  80.294
FFAE [8] it Eigenvector PARRIE L PPP 0.417 0.371 0.060  -0.203 0.149 0.399  -0.383 0.125
Hkkye YPP 0.405 0.479 0.116  -0.021 0.282 0.465  -0.131 0.265
T FL A FPR 0.189  -0.192  -0.259 0.544  0.236 0.075 0.578  -0.302
T 100-PW 0.207 0.425 0.175 0.257 0.327 0294  0.205 0.260
T~ 100-KW 0.170  -0.011 0.266 0.574  0.295 0.361 0.182  -0.267
ML FAT -0.260 -0.198 0.337 0.391 0.144 -0391 -0.177 0.003
HEH PRO 0.161 0216  -0.650 0.287 0.020 -0.178 0.579 0.465
WIR OA 0.328 -0.280 -0.039 -0.084 0299 -0.287 0.002 0412
iR LOA -0.379  0.368 0.061 0.101  -0.468 0.194  0.140 -0.039
I L O/L 0.332  -0.330 -0.056 -0.123 0420 -0258  —0.199 0.061

AR SS 0.316  —0.085 0.519  -0.007 0.377 -0.176  -0.002  -0.543
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Figure 4 Cluster analysis of common peanut and high oleic acid peanut based on D-value
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