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Growth and dry matter production characteristics of high-yielding, high-oil,
and high oleic acid peanut varieties

Jin Xin-Xin, Song Ya-Hui, Su Qiao, Yang Yong-Qing, and Wang Jin"

Institute of Cereal and Oil Crops, Hebei Academy of Agriculture and Forestry Sciences / Hebei Key Laboratory of Crop Genetics and Breeding, Shi-
jiazhuang 050035, Hebei, China

Abstract: This study compared the growth dynamics, dry matter accumulation, yield components, and oil accumulation charac-
teristics of three high-oleic-acid peanut varieties—1Jihua 915, Jihua 19, and Jihua 521—during the 2023 and 2024 growing seasons.
The aim was to provide a theoretical basis for understanding the mechanisms underlying high yield, high oil content, and high
oleic acid levels. Results showed that yield followed the order: Jihua 915 > Jihua 19 > Jihua 521. Jihua 915 exhibited a shorter
plant height (< 40 cm), an optimal peak leaf area index (about 5.6), and a well-structured above-ground canopy. After pod initia-
tion, Jihua 915 also demonstrated significantly higher crop growth rate, net assimilation rate, pod growth rate, and pod dry matter
distribution ratio (48.75%) compared to the other two varieties. Although Jihua 521 had a large leaf area index and high photo-
synthetic potential during the growth period, its excessively dense canopy structure resulted in a lower allocation of dry matter to
pods and reduced yield. Jihua 19 showed intermediate performance across all traits. In terms of oil and oleic acid content, Jihua
915 and Jihua 19 were comparable and both superior to Jihua 521. The peak accumulation rates of oil and oleic acid in Jihua 915
and Jihua 19 were significantly higher than those in Jihua 521, although their accumulation periods were relatively short. The
superior performance of Jihua 915——characterized by optimal canopy architecture, efficient dry matter allocation to pods, and
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rapid accumulation of oil and oleic acid—was a key contributor to its high yield and quality. The results can provide theoretical
basis for breeding new peanut varieties and formulating cultivation technique.

Keywords: high oleic acid; peanut; yield; dry matter accumulation; oil accumulation
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Table 1 Yield and yield components of high-oleic acid peanut varieties
G i HARE HH T3 R4 T4
Year Variety 100-pod weight (g) 100-seed weight (g) Pods per kg Seeds per kg
2023 AL 521 Jihua 521 218.21+3.05b 84.83+2.89b 651£53 b 1560168 ab
LA 915 Jihua 915 241.28+0.41 a 96.85+0.79a 640=18 b 1368+60 b
AL 195 Jihua 19 210.32+5.18 ¢ 82.52+3.48b 753+39 a 1670+42 a
2024 HLAE 521 Jihua 521 233.19+1.81b 87.11+0.51 b 605+5 b 1530+14 a
AL 915 Jihua 915 24431+2.17 a 101.42+1.84 a 555+15 ¢ 1288+16 ¢
AL 19 % Jihua 19 219.17+2.70 ¢ 89.15£2.62 b 644+2 a 1458+14 b
75 S R Al Year (Y) 42.03" 17.23" 35217 9.09"
Source of variance  ff Variety (V) 139.73™ 66.52" 19.68” 18.08"
By x Y xV 6.24" 1.35™ 1.85™ 2.32m
4y i i m,{@t s LRy S TR
Year Variety Seed pro(cl;:():tlon rate Yield (kg hm’z) Pods per plant Full pod rate (%)
2023 AL 521 Jihua 521 64.39£0.91 b 4061.83+35.02 b 10.10£0.50 b 69.10£1.02 b
HLAE 915 Jihua 915 69.52+0.32 a 4947.73+129.56 a 13.95+0.05 a 72.72+0.37 a
AL 195 Jihua 19 64.71£1.82 b 4639.59+297.63 a 13.30£050 a 68.41£0.80 b
2024 AL 521 Jihua 521 69.73+0.52 b 4378.99+£18.79 ¢ 10.60+0.70 b 70.10£1.90 b
AL 915 Jihua 915 74.50+0.49 a 5520.16+268.04 a 14.56+0.45 a 73.23+0.97 a
AL 19 % Jihua 19 70.82+0.72 b 4951.66+231.74 b 14.17+0.30 a 70.25+0.95 b
A5 5 ok R Sy Year (Y) 153.00™ 18.63" 9.16" 3.02"
Source of variance  FFh Variety (V) 48.76™ 40.017 126.13™ 18.79"
Efy x MR Y xV 0.56" 0.86™ 0.25™ 0.51™

[l — B A /) /NG 5 B2 7 ) —4F 4 i RR TE]7E 0.05 7K - 28 5 i35

T P<0.05 " P<001,"FREFANLE,

Different lowercase letters within the same column indicate significant differences (P < 0.05) among varieties in the same year. : P <0.05, ":

P <0.01, ™ means no significant differences.
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Table 2 Agronomic traits of high-oleic acid peanut varieties

e br 4y i i TFHAEW 45 JEAEA
Index Year Variety Seeding stage Anthesis stage Pod setting stage Pod maturity stage

FZ55 SH (cm) 2023 FE4E 521 Jihua 521 6.56£0.25b 14.67+1.17 a 37.28+2.07 a 45.8342.69 a
AL 915 Jihua 915 7.69£1.13 a 13.28+1.92 ab 29.00+3.09 b 33.2241.68 ¢

A 195 Jihua 19 6.25£1.24 b 12.78£1.71 b 34.00+1.00 a 39.41+£2.36 b

2024 #4521 Jihua 521 10.33+0.88 b 19.39£1.00 a 45.28+1.17 b 54.61+1.71 a

FLAE 915 Jihua 915 11.56+0.86 ab 17.72£1.07 b 36.83+3.09 ¢ 37394239 ¢

B 195 Jihua 19 12.33+0.17 a 20.9042.56 a 50.00+3.12 a 51.94+4.43 b

Az £ BL (cm) 2023 #4521 Jihua 521 6.75£0.63 b 15.06+0.95 a 40.89+1.95 a 48.72+0.96 a
4 915 Jihua 915 8.44£1.43 a 14.39+£2.55 a 31.4442.04 ¢ 35.00+£0.44 b

AL 195 Jihua 19 6.94£1.29 b 14.44+1.71 a 35.94+1.42 b 45.95+4.02 a

2024 34K 521 Jihua 521 12.31£0.43 b 21.7240.63 b 53.56+3.20 a 62.11+1.21 a

HAE 915 Jihua 915 13.17+0.76 b 21.28+0.92 b 41.06+1.67 b 39.89+0.59 ¢

WA 195 Jihua 19  14.61£025a 23.63+2.14 a 52.33+6.26 a 57.83+5.54 b

I3 A% TBN 2023 FL4E 521 Jihua 521 6.11£0.95 a 10.44+0.38 a 10.06+0.35 a 10.52+1.13 a
AL 915 Jihua 915 6.50£0.73 a 9.72+0.10 a 10.28+0.48 a 10.22+0.82 a

AL 195 Jihua 19 5.72£0.69 a 8.50+0.93 b 8.83+0.76 b 8.78+0.25 b

2024 #4521 Jihua 521 8.39£0.42 a 10.39+£0.42 a 10.06+0.51 a 9.56+0.42 a

FLAE 915 Jihua 915 7.83£0.33 a 10.17£0.44 a 10.00£0.01 a 10.17£0.17 a

AL 195 Jihua 19 6.72+£0.25 b 7.64+0.20 b 7.78+0.25 b 7.72£0.35 b

HpkrtE A LA 2023 AL 521 Jihua 521 331.29+30.32a  1099.95+111.74a  2022.48+227.31a  2171.12+81.70 a

(em” plant) FAE 915 Jihua 915 329.61+76.05a  914.68+51.84a  1558.16+77.18 b 1699.89+84.33 b
M 19 2 Jihua 19 270.51+73.33b  788.34489.41b  1645.21+121.58b  1653.244238.63 b

2024 FE4E 521 Jihua 521 775.98+75.79a  1223.64£116.45a  2153.56£12521a  2277.37+248.77 a
L4 915 Jihua 915 807.46+2.10 a 1097.53+80.71a  1731.51+101.45b  2060.26+176.95 a

WAL 195 Jihua 19 726.96+54.87 a 1057.24+52.67 a 1814.92496.67 b 1938.41+84.68 a

MRS S LAT 2023 HE4E 521 Jihua 521 0.99+0.09 a 3.30+£0.34 a 6.07+0.68 a 6.51£0.25 a
ZEAE 915 Jihua 915 0.99+0.23 a 2.74+£0.16 b 4.67+0.23 b 5.10£0.25 b
#AE 19 %5 Jihua 19 0.81£0.22 b 2.37+0.27 b 4.94+0.36 b 4.96+0.72 b
2024 HL{E 521 Jihua 521 1.86£0.23 a 3.67+0.35a 6.46+0.38 a 6.83+0.75 a
#4915 Jihua 915 1.94£0.01 a 3.29+0.24 a 5.19+0.30 b 6.18+0.53 ab
AL 195 Jihua 19 1.74+0.16 a 3.17£0.16 a 5.44£0.29 b 5.82+0.25 b

7] — S Rl /NG SRR [/ — ARG i AR ) 7E 0.05 KF 22 5 3.
SH: main stem height; BL: branch length; TBN: total branching number; LA: leaf area per plant; LAI: leaf area index. Different lowercase
letters within a column indicate significant differences (P < 0.05) among varieties in the same year.

19 SR YRR R E S A A I B (48.37%) R BRI, FEIE 915 M T BB B B N AR A e Y
BT EAE 521 (45.89%) . BLAE 915 (41.72%). Z53EMIE  LhfilfRs, 5% 4461.01 kg hm 2, 30.53%, HIAh 2
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W R DAL 521 BEAR SR o AR R 2530,
AL 521 MURHAAE KR OSLE R, MEAL 19 5

Ve R AR AR o S B Y, AR
521 f5ci, (ABEAE 915 (fEIARA: K %(168.48 kg hm™
d. HREEEGB.20 g m? dHBEETEAE 521 F1
A 195, A REHAL 2 AN ARG 1.27~1.33 /5%, 1.34 ~
1.56 {5, AFERIEMGE, 3L 915 MISRARKRRH
TR 19 B 1.29 /% . 3EAE 521 19 1.54 1%,

R3 TREHBREERMEETWER TYREHIE

Table 3 Characteristics of photosynthate accumulation in different high-oleic acid peanut varieties

R B G W TR T AR A HAE 19 5 Ak 521 AL 915
Development phase Index of production of dry matter Jihua 19 Jihua 521 Jihua 915
T Seeding stage T 2+t Biomass (kg hm?) 1808.83+£607.17 a 2009.50+570.99 a 2009.08+585.78 a
i A )2 7= B L 5] RBSM (%) 12.44+3.28 a 12.65+2.75 a 13.31£3.21 a
HEA A K % CGR (kghm2d ") 50.93+13.62 b 57.10+12.04 a 57.01£12.49 a
YA # LAD (x10* m* d hm ?) 13.40£5.17 b 14.78+5.18 ab 15.2145.51 a
AL NAR (gm > d ™) 4.94£0.34 a 5.00£0.42 a 4.90£0.44 a
LR EPIiA T 2+ Biomass (kg hm?) 2047.67+170.41 b 2799.50+39.36 a 2097.58+102.88 b
Seeding stage to 15 He W2 7 (1 L ) RBSM (%) 14.85+1.37 b 18.40+2.54 a 14.43+2.39 b
anthesis stage A K% CGR (kg hm 2 d ) 118.16+37.32 b 160.24+39.95 a 119.17422.37 b
FeA % LAD (x10*m* d hm?) 36.75£4.80 b 45.04+£0.07 a 41.03+2.59 ab
AL NAR (gm > d ™) 5.89+0.60 b 6.63£0.34 a 5.39+0.88 b
JERA K F PGR (kg hm > d ") 6.8142.41 b 4.93+1.69 ¢ 8.89+2.29 a
FF A 2 25 €8 T 2+t Biomass (kg hm?) 6698.05+887.12 ab 7042.17+911.70 a 6110.33+483.66 b
Anthesis stage to pod 1 A 522 7 4 (4 [{.{5] RBSM (%) 48.37+2.09 a 45.89+1.04 b 41.72+1.60 ¢

setting stage

S5 = A
Pod setting stage to
maturity stage

BERZAE K2 CGR (kg hm2 d ™)
Y643 LAD (x10* m* d hm?)

H LR NAR (gm2d ™)
e K% PGR (kg hm2d™)

i1 2 Biomass (kg hm™)

i AR 2 = R 1Y ) RBSM (%)
BERZE K2 CGR (kg hm2 d ™)
Y643 LAD (x10* m* d hm?)

H LR NAR (gm2d ™)
e K% PGR (kg hm2d™)

226.76+24.64 a
117.55+16.54 b
5.90+0.13 a
94.32+16.26 b
3344.59+161.72 b
24.33+3.10 b
126.34+£9.47 b
139.98+9.05 b
2.36+0.04 b
100.72+£29.37 b

238.42+£25.19 a
143.90+11.42 a
5.02+0.24 b
75.94+15.60 ¢
3522.634+241.69 b
23.06+1.93 b
133.10+£12.67 b
171.32+£2.10 a
2.06+0.12 b
104.31£14.30 b

206.99£11.43 b
117.44+13.96 b
5.32+0.24 ab
117.25+13.57 a
4461.01+168.78 a
30.53+2.43 a
168.48+10.86 a
139.91£11.26 b
3.20+0.13 a
133.88t1.22 a

[l —A3 A [F/NE FBE R SR B LE 0.05 7KF-22 5 B35

Different lowercase letters within the same row indicate significant differences at the 0.05 probability level. RBSM: ratio to biomass at ma-

turity; CGR: crop growth rate; LAD: leaf area duration; NAR: net assimilation rate; PGR: pod growth rate.

232 THHEBRRELSZE P E ATy
PR REAA S ERSTCME 1 R, ERSEZE.
P AR (14 £ 4 i 43 TG L 491 i A 8 00 ) e300 T
2 FEIERFEME), HEB 38.37%. 51.53%,
10.11%53 BIFE R 25.18% . 28.67%. 3.35%; JEHRIr
Be He Bz BT, A 2.19%ZHiE N E 40.30%., #
G BN, N 2.49%~3.08%. 3 ASEh R Z ] LA,
A I AR W i 43 I B R B SR AL 915
(48.75%) >FEAE 19 5(39.39%) >FLAE 521 (32.77%),

RS EAEYREM . Z£ . R L F1 R A
521 (65.93%) >3 £ 19 5 (57.02%) >3 £ 915
(48.66%), FLE AW oL LI R B AR 19 5
(3.60%) >FLE 915 (2.59%) >34 521 (1.30%). i -
AL BEAE 915 ARG, BRGE LW
Be L A9 B A, {58 22 0 T B R SR 1) SR A e, 4
ESCR R R, AR T, R AL 521 W)
HZHMR, FEO R,

IEAk, 2023 4EFLAE 915, FLAE 19 S BARRTFAE
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Fig. 2 Number of flowers per plant in different high oleic acid
peanut varieties

DAP: #&#i )5 K%L, DAP: days after planting.
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Distribution of dry matter accumulation among plant organs in different high-oleic acid peanut varieties
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SR 915 Ml AR E W R THAE 521
(Bl 3-A). WORIFFEAE 915, FEIE 19 SR SIME T
WEES, DN 51.62%. 50.83%, M4 521 1Y
PrIM LN 38.52% o TR FH R (AR B Hir A B
Je Wz 18 i (B 3-B). BLAE 521 MM IR A 2 L H:
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Fig. 3 Oil and oleic acid accumulation in different high-oleic acid peanut varieties

DAP: #E#1 5 K4 DAP: days after planting.
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52 %

AL 521 (MR & oA E] 81.08%. 80.23%.
77.74%. M5 . IMPRTERE RS 90 d Zo Ay BEA L I i
KAH-

FIH Logistic 814 77 B3 B k13 2 i R AR
RO, HERBIIKT 0.95 (K 3 fE 4), M2
HEERMERE, T 915 [dR i o 4 K i %y
2.29% d', WiZEAE 19 5 FILIE 521 B9 fe K 44
K AP ETEAE 915 1) 87.34% ., 50.44%. FL4E
915 35 B fie I 43 1 1 808 (10 B A] | P e B R
SR Y, 4y 67 dy 15d, TFEAE 521 Y
Foe R YT 43 16 8 (1 B ) L DR A 2R R 2 ()
A3 EEFEAE 915 K 3 d. 8 do AL 19 5 534 915

x4 FRSHBREEHS. HBRARAFENFESY

(43 43 B SR AR AH 252 A8 o TR 1 B R AR AIE 5 7l
Y FLEARML, FEAE 915 H K R 4 K R Gk 5]
2.45% d', WFAE 19 S FIZAE 521 Y fe K i R 3
KR R TEAE 915 1) 71.84% . 58.37%. FLAL
915 35 B i I R 184 1 408 (10 k1] | Pl B BRI
SR Yk, 2y 55d. 26d. B, B
16 915 FIFLAE 19 5 130 4 R B R K R 5
Pes B, MI3EAE 521 (343 L Il R A R Pk d

1, (E 3G R AR I 2 AR, T 3= T R R
W25 S IR AR, TR A B e R Y K TR A I (R] 24
P e 10 d, Ly R bR s AR 2R 0 45 22 I (1) L vl
K210 d,

Table 4 Characteristic parameters of oil and oleic acid accumulation equations in different high-oleic acid peanut varieties

. v T R R ) 15 e R K R[]
$5 k7 G il LB o NV
. . . Maximum growth Time of maximum
Index Year Variety Correlation coefficient )
rate (% d ) growth rate (d)
MR 2023 BL4¢ 19 5 Jihua 19 0.973 2.04 69
Oil accumulation 46 521 Jihua 521 0.953 0.92 73
24 915 Jihua 915 0.952 2.68 66
2024 4% 19 5 Jihua 19 0.989 1.96 67
4L 521 Jihua 521 0.973 1.39 66
24 915 Jihua 915 0.990 1.90 67
MR ER 2023 ¥ 19 5 Jihua 19 0.998 1.76 57
Oleic acid 46 521 Jihua 521 0.988 1.43 56
lati . .
accumuiation 4L 915 Jihua 915 0.990 2.45 54
2024 ¥ 19 5 Jihua 19 0.980 1.73 57
4L 521 Jihua 521 0.968 1.49 60
24 915 Jihua 915 0.984 1.82 56
rebr - o D SEE Sy LNyl PR BRI ] P BB Y SR ]
A o nu‘ Initial time of fast End time of fast Duration of fast
Index Year Variety . . .
accumulation ¢, (d) accumulation ¢, (d) accumulation A¢ (d)
MR 2023 BL4¢ 19 5 Jihua 19 61 77 16
Oil accumulation 46 521 Jihua 521 58 87 29
BLAE 915 Jihua 915 60 72 12
2024 ¥ 19 5 Jihua 19 59 75 17
4L 521 Jihua 521 58 75 18
#4E 915 Jihua 915 59 76 17
MR 2 2023 #4E 19 5 Jihua 19 42 72 30
Oleic acid 46 521 Jihua 521 38 74 36
lati e .
accumuiation 4L 915 Jihua 915 43 65 21
2024 ¥ 19 5 Jihua 19 41 72 31
4L 521 Jihua 521 42 77 36
#4E 915 Jihua 915 41 71 30
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T ZAGHRAE 3 A rp g b, R FEAE 915, 16
AT TS PR R I R VIM O, 7= 2 AL
ZRGET | REAEFTI IS, A6 A B AE I
PAERERNG 30~45 d P10 AHF5E 3 AN S b, #7E
915 FIFLAE 19 ST L AL, (HaR %
X2y 21% ., 16%, MiFAE 521 FFAE/D HAET, %
2y 44%, L, FESCBRAE =, N AR &R REE A
eI, EATIB ARG . AR 1 | WA A K
AT SR B R i, BT AR B AR R, S
JE TR, PRt R, R e R AR AR s

VEW 2 5% 7 ik 0 4 o M T A 2 7™ i s 2 0
REAR e, FE P FIHE s S5 RROR
VPSR G R, R R R g U R VR S Y 3
il YeA YR B S AT, (AR 2R RS
FE R BT T Y R EARFES T R G, 52
oM, FE— BN, AR E A . 5.
TR 7% A5 Tt 28 T AR R A A T TR R R e
B ELB, R R R AR, AE
ARFATB TR B K A, BURER
DAZEIEW e i, x5 A o 25 SR — (0, 384K
521 A HFWHREREN TR R, LH R
JEWIRT AR A K AL R L SR A e,
B TR K HAERKIER, TYRELEREER
TE T, R L, R T 5 TR S
FUP AN TR SRR 915, AR E G B
HEIRZER, AYERIE UG, B RIfL R | A
K JESL A C ) G R R SR S R A
AR B RS, WO TER ST B K F

B o BB AT, AEAR AT A AR AR, RN
— E RGN S N B Lk SRR BRI TC AR A K
Pl TPy o BT BE, DT T P2 2 02 o 02 B A,
e R AR AR 7 i 4R R A E AT

FEA TR I S T R AR R VIR G, A
MR EER G Ty R R R S Ik
FEOGM A AP A 53 R B3 03 52 6 R 2R R 85 1Y
SE[EZ N, il B R )RR SO AR T AR A B
FE R BT 3 A EilBR AL A b, FEAE
915 A 73 A R ) B SE R, REAS 7870 M
SEIEI A I L IR Iy TR, DT BRATHER v 1) 5 i
R R 5 0, (E DR AR SR B BOAG 4 v HLAF 2K
HORR L. 3EAE 521 B9 AR AR, PRl
FURFFLE IS ] ARG, (EXTHR T2 il 9 STk TR,
O 73 5 A, 35 i A By R DR (Rl e W 22
A TEMARIEAF D, AT L ETEAFEATR
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Az i fy S A 7 LR R SRR AR A 25 e, o 9 R
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I S R K MR R A5, DAy 7 e 4R i A i SO B4R
TR B Bk A, LR EIRE - S B H s

4 #ig

3 A ERACAE SR EY A L A A
MR G OT AR 25 5. BEAE 915 HA MR & (<40
cm), MHEIFUEEEH (Y 5.6). ARG, T
I EZ | AT 5 WIS B L 55 (48.75%) . %
LB AR 5 (133.88 kg hm™2 d7) . 20 FH Bl
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