Yo R Ak K 5 4R ,2024,55(2):129-137 http://syny.cbpt.cnki.net
Journal of Shenyang Agricultural University DOI:10.3969/j.issn.1000—1700.2024.02.001

ORI B, S S IRIT 52 A A R A A B R 15 R HG 7 2 (). DR PR AR R 22 4, 2024, 55
(2):129-137.

ZHANG Nan, ZHANG He, BAI Baiyi, et al.Physiological responses and yield differences of different tolerant peanut cultivars to
salt stress[J].Journal of Shenyang Agricultural University,2024,55(2) :129-137.

A [ i 52 B 1 A Ao £ i Y AE 2 o Kz
REFEER
oMLK B AT EmA R AL FER L RRE

(1.vkmR XS RFE, %M 110161;2. TTFRLIREFRKFE BEFE,TLT &2 115009)

B WU 2 TR B B A T £ i P A BE R B e R Al R AN ZE R R A AR A KA EE
AR LAHT IO Ve il i % T Eh A6 2E AP AE 55 (NHS) BRAE 5% (THS) AL 255 (HY25) [RIEE fUs B 46 2
FRIBRAE 25 (TH2) \FAE 34 5 (FH34) FAE 235 (FH23) DA ATRL, SR K S5 H ] B 50 E A J7 3% , I N - (MDA)
i PUAIREYE BB S & RS IA TR R A2 B A6 A A BRI A B R . A5 SRR S0
BUEA R GU T, H AR BURR AL A= b 04500 T 2 T O P B, AN IR, 45t i MDA 5k 7 2.44~2.75 4% . Eh it
P T AEAEM BB AT 1, 22 S R BT s T B A A S R AT 10.719%~16.99% , T R AU AL AR A A
St R BIRK N 19.98% , ELFEE B AELE dl A BAT S AP O DT AL GG P (SOD FTPOD ) o BeAh , A TR AU B AL A= dli il
ik £ A A it o T L o B 6 P 928 325 ] 1 BE 7 A58 12 -0 U A MR S o RN RD 7 i R R I, R bt T 4546
Az it o B A AR 2 R Pl RO D A IR AR R 2R L ANTRITR 52 A A it oo Ml A B R 17 AR AR
I, ST AR R B BB 25 & % i, NHS FIHY 25 35 52 UL (A i b 36 & 7E AL ER i5t - b Rb A
SRSREAA) AR/ 5 i ) s R B R e 5 7

FE 4SS :55-3;X53 EHS:1000-1700(2024)02-0129-09
CRRARIRAG : A TRl (R ERR S ) #7125 (OSID):

Physiological Responses and Yield Differences of Different Tolerant
Peanut Cultivars to Salt Stress

ZHANG Nan', ZHANG He', BAI Baiyi’, SHI Xiaolong', REN Jingyao', ZHAO Xinhua',
YU Haiqiu'?, ZHAO Tianhong'
(1. College of Agronomy, Shenyang Agricultural University, Shenyang 110161, China; 2. School of Agriculture and Horticulture,

Liaoning Agricultural Vocational and Technical College, Yingkou Liaoning 115009, China)

Abstract: Soil salinization restricts the geographical distribution of plants, and the selection of salt—tolerant cultivars is an
important way to improve salinized land use and maintain crop growth under salt stress. In this study, salt—tolerant peanut
cultivars Nonghua 5 (NH5), Tiehua 5 (TH5), Huayu 25 (HY25) and salt—sensitive peanut cultivars Tiehua 2 (TH2), Fuhua
34 (FH34), Fuhua 23 (FH23) identified in the previous screening experiment were used as materials. The malondialdehyde
(MDA) content, the antioxidant enzymes activity, and the osmoregulatory substances content were determined by
hydroponics and field yield verification methods. The effects of salt stress on the physiological characteristics and yield of

different tolerant peanuts were explored. The results showed that: Salt stress caused the damage of peanut membrane
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system, and the damage degree of salt—sensitive peanut cultivars was more serious. Compared with the control, the MDA
content increased by 2.44 to 2.75 times. Salt stress increased the activity of antioxidant enzymes in peanut leaves. The
coefficient of variation analysis demonstrated that the coefficient of variation of salt-tolerant cultivars was 10.71% to
16.99%, while that of salt-sensitive cultivars was 19.98%, and salt—tolerant peanut cultivars had better antioxidant enzyme
(SOD and POD) activities. In addition, salt—tolerant peanut cultivars can maintain osmotic balance and reduce cell
membrane oxidation through stronger osmotic regulation compared with salt—sensitive peanut cultivars. The field yield data
demonstrated that the decrease of yield of peanut cultivars under salt stress was mainly caused by the decrease of full pod
per plant and the hundred grain weight. In summary, the physiological response characteristics of different tolerant peanut
cultivars to salt stress are different. Both NH5 and HY25 showed good salt tolerance and were suitable for planting in
saline land in northeast China based on the comprehensive consideration of physiological characteristics and yield data.

Key words: peanuts; seedling stage; physiology; salt stress; yield

- EER BT I B A EREUK L 1.0x10° hm® O #FHE AN 339% AT IR A 1T, $hivi ik + 39 rpoad v i £ 358
Ry e 2 T Al AR = AR L 0 A S AT BT IR B R Sk R R — R AR
PR IR, X LR R T T 5 R FH R~ A B e T FR T 4 ) E e %

1EE (Arachis hypogaea L.) =T FE O 5 AR 4 5 P FIARLAY) 9k ) B R R, AR bt X PR LA ARG A9
A 2 Z 75 Y XU, BB A AR e A A = S, R v [ DU R AR A P IX 22— edbh  fe A B
e R 1) TS P R 5, SRl 2 < W 4 b g A6 A 8 PR A AR A AR B 3R T AR
B A R G R T8 G R I , 36 T AR RO T R 5 A% e R B SRR, BRI R s A A R
by TR A T AT AR RN Tl A S 8 R 9 FE E AR OS] RO R S5 2 B LD A T R )
JEE B LB HE AR S Rl 35 5 Bl A R Al it PR B B M AR A AT AR A b i e 1 4 AR
B A IR, P2 s VR = AL T O T AR AR AR A SR 38 F 0 IR 5 A R AR e i, i R
AR 50 R O T — BB R F B2 VR R i3 iy i 5 AR TR 2 A2
JCJE A 2F ARG KRG SN i VA I e PR A ) A B R T R R AR ST , & BR [ AE
S/ EID N7 S E NN ) IR o= e N et S 5 R AR B 1 P 7/ €= 1 3 e O B
PR B TR 2 E B B I, PURLAAR P B TS 2 R AR A A A L 1) e I AR T A7
N6 5 56 A2 BN ek, TR I (MDA ) 5 et 2 A et 400 4 8 B85 1) T B2 A , 24 200 s o e i 10 38 e IR
BF, MDA & B R T G2 b o iy ke A5 473 , AR v 00 30 8 Il 2R T v M B SRS E R T
P nl LA AR R (i FLRB A% 0 XoF 32 5 1 4 M, 5 40 L P AP PR BRI AR AR

R HR B AN [ TS 32 750 46 A ot o el 2 Py A 38 o7 0 7 34 4 355 5 R I b DX AL 9 TS A6 A
AHIEFE ARG IR0 25 0 16 H 9 3 XA [ i 32 B A0 A= S R ilp ™, Sk oK 3G 7 =8 F5E T 3R iaE AR [R]
FEDI YA A 5 B A RSS2 P A AR B 0 M S0 R B D B R W i AR SR O, W 1 A (] i P A
AEE SRR ZEER R0 T A0 A PR PR AR AL A o 38 Ao (DT R 1 8 N e R A S IR AT, i
TS A AR Al DR AR i ER AR A R BIFSE A SR R AR A T R R S R AR T R Y A PR
SR H X A AR SRR B R AL T A R
1 MB5RFZ*

1.1 ##

3 20 X8 P BH A Ml R 2 A A 0 5 T B8 (4L R 48 AR Y 46 A B BT R AT W R I D 0 R B E L
W6 ANEATEAR I E L H B 9 AR MR E , 456 R R IE R B LK TR 4y
B B o M 8 2 o0 G it Oy vk T BE A B I £ A8 A8 AR R R AR AR 5 5 (NHS) VBRIE S B
(TH5) 468 255 (HY25) Fil 3k f@ A 48 A4 5L Rk 46 2 %5 (TH2) | FL4E 34 %5 (FH34) | R 4E 23 5
(FH23) A BT i
1.2 REET

VERRIA] — B 4B AE P IR0 T 1% YRR ANV v h I #4021 10 min, I B 52 52 J5 , FHZ8 1R K Uk



% 2 K ARE . RRIAT A A S AP AT 2 it 6 A B e B R 8 £ 5 -131-

Hr, BT 25 CCHEMK T AR 8 h, BT FR WK J5 R FHARR T B T 25 CREFRA i 28 o k 23
SRR IR A A . MR D OBUE R SEARRI L BRI, B2 A& A 1/2 Hoagland 57
W KIS . SRR K 2 =i —.O B B, 7E 1/2 Hoagland 5 F2 W 1 iTA 200 mmol - L' NaCl #£47
ERMirae b B o U (R4 R 208 K R 78 28 A bk A 1 7K i, TR 4 3 d B3 1 OB IR, 43 E NaCl Ab B
Hr (0 h) FIAb S 6,12,24,48,72,96, 120 h R LA =& FHRA TR, -80 CILRAF . R Aab3E
BEALERE 15 ¥k, B AR LA T 3 IRAE A .

FH ] 32 36 78 ok BH Al R 22336 FE i (N41°507 , £123°34 7 ) AT . 1% Hb X 1R A7 2 08 00 KB <
i, A2 R 6.2~9.7 C, B RN & 7E 600~800 mm, #EFFF20214F5 H 20 H U3k 2021459 H 28 H
- 458 Jhip e Kb R 3 A 3R O TR NaCLUSEAEL , 150 8 Tl 3 b, 7 R U, 422 20 em H3ERFZINA 2.5
g kg™ NaCl(JpHrall) , ¥ 5) BIFE T 85 LI 0.25% (b EE R4k ) B9 3R it K oF o BB KKy
455 FH [) 4% 3400 8 I AT 7K ST , U SR FH R £ (46% ,N) 160 kg hm™ B AE R FH 3 B2 45 (12%, P,O,)
600 kg-hm > S ALK B RS (50% , K,0)300 kg-hm 2, DIFERE 72t A . 28K 3 m, 281 0.6 m, 55281k
B 10 em, R FHBEHLIX 41531, A4 42 3 UK.
1.3 MEMEKAZE
1.3.1 AN E  EEAYEALEE(SOD) M i AW (POD) & M TN ¥ (MDA) & S |
LINGPf 732, 43 A FH G A 27 A 00 U v A BAR y i B AR B be 2 IR e il o o Wi Il
iR & 2 ISONG™ W ¥R E o AR 1 7 i 2% s 15 G250 b (B i 2 o A5 Ab BEBI3 YR A= 9
FEA .
132 FEMLIARMNT A, A A BB PE U B — B0 TORRAE A G T R SR AR ik
T REAEAE IER AR AT S AR, TR bR i Il i B Al A A R A A A A i
14 HEHWEST

i F Microsoft Excel 2016 #EAT 8 B0 H1 . i R v3.4.4 X} 5 80 it 47 2 1 g Mo A 56
Y437 . {8 GraphPad Prism 8.0.2 & R v3.4.4 5 {4 H 3

2 HEREHMH

2.1 HEMEXEAELEN FMDAS =M

FH T 1 ATAT, AR B A 1] A4 2 3 B0 6 A 62 SRR MDA & i 3 52 b a3, H 3 USRI 48 AR i
A (TH2 FH34 FH23) {9 _L FHiif BE e R T SR B4R A 5 (NHS \THS \HY25) . ZEMMERII(6 h AT 12 h),
1 £ 7Y o 0 AR AR I R 5 R 2%, 5 0 hoMH LT 835 25 57 5 B A B [RD A ZEE K, MDA 75 1 52 3% LT
L TE 120 hik BWEAE , H NHS5 . THS FHY25 ) MDA & 848 0 h 43 51341 75.78% .47.35% #170.43%.,
R UBALAC A SRR AE AT R I MDA ) B2 I, R TH2 A3 IR, 5 0 h A EE, 12 h3
h43.95%. TEMHA 120 his, TH2 .FH34 F1 FH23 () MDA & 820 5148 0 h 891 2.75,2.54, 2.44 4% .
2.2 EpMBENEELHEN F RSB

FH L 2A TR, ZEER 3 25 F T SR AU AL AL A AP (TH2 (FH34  FH23) i /- H Y SOD 36 74 . POD 7%
PR EAR T R R AE A S AP (NHS \THS JHY25) o ZEMR AR, NHS FTHY25 i F SOD i M B 75
Hod NH5 189 SOD 3% 1 7E 6 h Bif ik 2] 0% {8 (400.18 nmol - ™) , HY25 £ SOD 3% 1 £ 12 h i 35 3] s {1
(402.37 nmol-g ™) , 737l % 0 h £ 15 1.58ff A1 1.26 45 L% pad Bisf (] AR SE A , 4% A SOD T 39458 0 h A7
JrgEr . 7E120 hif ,HY25 1 SOD i&PES 0 h A L, 44155 24.97 %, 15 401.54 nmol - g ™' 1M FH34 1 FH23 {E
RERRBALAEE SR TE 48 hAEAE— /N UEA(E, B B B[R] A SE G, SOD 17 1 52 1 25 R i

H 1 2B AT, POD 1 14 Bt 6 I 38 F7 22 52 5 T v I R AR 0 i 32, LT 60 28t b o (00 398 i B K
TEMM A 6 h s i ER D & Fl POD 36 1 (9 L R B K T 3k U AL & B, Fo v NH5 7 6 h PR -1 POD
115 P 1 1 R e K, B8 0 h 3G 48.19% 5 i AU i il FH34 38 M /N AN TN 9.75% . 51 28 A~ i
o AR i A G R L SRR S A ELE SR 9 POD 36 M, o HY25 (1 POD 5 PR B, 4EFRAE
1 415.58~1 823.87 nmol - g ™' 2 [a] , T AL 5 A TH2 . FH34 F FH23 1) POD 1 1 b T 58 i K - , 78
729.99~1 253.09 nmol - g ' [8] ¥E 5 .,




-132- oMok L ok F F R % 55 %

157 ANH5 B.TH2
a
£ ‘ £ 20
T = 10 | a Moo = b b
Tz ) . g
_g = be E = 15
=} a, =] >
£33 e o 23 g o ed
g Hs 10 o
4o = 5 &1 =
< <
a a 5
= =
0 0 6 12 24 48 72 96 120 0 0 6 12 24 48 72 96 120
I ] /h IR ] /h
Times Times
157 corus 20 pruza a
= ! z ;
i be & 4 i 15 C
= 0 =
- E) 10 ed 4 d ed — 3_,:) 1
£E d £E g
E° Ec° 10 c c :
= = < )
i = i 8 c
4o = 5 &1 =
= = s
= =
0 0 6 12 24 48 72 96 120 0 0 6 12 24 48 72 96 120
i [ /h 5§ 6] /h
Times Times
57 Enves 5[ prmzs
E a g 20 | ab @
- b - )
=R cd c == > c
E E ed d cd cd E E d d
ui: mWa 10 de e :
d1 = 5 b =
< <
a a 5
= =
0 0
0 6 12 24 48 72 96 120 0 6 12 24 48 72 96 120
15t 1) /h i) /h
Times Times

P AN ) NS s ] — R EAS TR IR ] L 2 57 3k %5 (p<0.05 ), T[]

Different lowercase letters in the figure indicate significantly different between the different stress times points of same cultivars (p<0.05), the same below
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Figure 1 Effects of salt stress on MDA content in peanut seedlings of different cultivars
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Table 1 Coefficients of variation of physiological indexes in different peanut cultivars under salt stress

MDA % SOD ¥ POD ik B AR & AR O
S MDA content SOD activity POD activity Free proline content Soluble protein content
Cultivars “FIIEFRERE LR FEU% FIEATELE ERFH% FOEAREE BRZBUD FHEAER ERF5U% FYEAREE ERFBU%
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THS 8.66+1.33 15.34 241.54+35.14 1455  124497+13336 1071 398.78+£168.90 4236  1963.45:241.67 1231

HY25 7.51£1.82 2423 367.02+49.47 1348  1616.67£199.82 1236 407.17£163.26 40.10  2207.87+£389.07  17.62
TH2 12.49+4.09 32.75 255.60+50.76 19.86  1003.87£196.86  19.61 215.15+85.89 39.92  1899.42+328.12  17.27
FH34 10.78+4.00 37.09 229.74+32.56 14.17 970.16£142.88  14.73 546.18+248.43 4548  2190.72+353.15  16.12
FH23 12.27+4.61 37.53 264.76+52.90 19.98 879.81x128.75  14.63 720.81+339.08 47.04  1467.77£386.55  26.34
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Figure 5 Effect of salt stress on peanut yield traits
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