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Abstract: This paper dealed with a quantitative analysis of the effect of different physiological indexes on cell
injury of detached leaves of peanut ( Arachis hypogaea Linn.) under osmotic stress. The result showed that the
correlations between water potential, relative plasma membrane permeability (RPMP), MDA, superoxides and
SOD were significant. The correlations between CAT, POD, GSH, AsA and water potential, RPMP,
superoxides, MDA, and SOD varied rather highly with different peanut varieties. The effects of water potential
on productive elasticities of RPMP, MDA, superoxides and SOD were in negative stage. The effects of SOD on
productive elasticities of RPMP, MDA and superoxides were in decreasing progressively stage. The effects of
superoxides on productive elasticities of RPMP and MDA were in decreasing progressively stage. The
productive elasticities and responsible marginal yields are varied with the drought resistant ability of various
peanut varieties.
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Table 1 Physiological indices of variety BAIPTYIHAO of peanut under osmotic stress'’

Os v RPMP 0y MDA SOD CAT POD GSH AsA
(mPa) (mPa) (%) (nmol/(mg*min)) (nmol/mg) (V) (u) () (pamol/g) (pmol/g)
0 -0.57 8.74 2.75 20.82 52.76 170.92 286.01 1.75 193.02
0 -0.62 9.20 2.39 25.06 50.53 163.37 263.27 1.68 184.34
0 -0.61 8.9 2.64 23.41 51.62 174.08 276.91 1.61 196.87
-0.25 -0.67 12.50 3.16 25.33 58.44 203.87 321.18 1.87 264.56
-0.25 -0.70 14.32 3.4 21.51 54.05 194.47 308.17 1.65 257.25
-0.25 -0.71 13.25 3.0 23.06 56.46 198.29 314,43 1.84 271.73
-0.75 -0.%4 19.29 5.42 65.49 87.31 239.75 375.38 4.07 299,25
-0.75 -0.88 20.18 5.08 53.75 82.08 236.45 382.24 4.11 276.36
-0.75 -0.90 .75 5.24 58.03 80.86 220.83 384.36 3.97 285.28
-1.25 -1.21 28.09 8.77 87.52 124 .84 320.97 324.16 2.33 224.45
-1.25 -1.24 31.51 8.25 82.41 138.50 318.41 315.38 2.51 241,23
=1.25 =1.21 31.24 8.56 82.07 128.27 302.74 326.05 2.49 231.89
-1.75 - 1.61 41.29 7.20 63.98 159.33 279.01 200.60 1.27 198.33
-1.75 -1.59 42.97 7.63 55.34 148.04 273.47 213.16 1.09 201.36
-1.75 -1.68 40.08 7.39 65.54 156.57 260.18 216.32 1.11 214.78

V' Os; BHEMIA csmotic stress; ¥ : 7K ¥ waterpotential ; RPMP: R A Xt #{ relative plasma membrane permeability; 07 ; B T(R8ELE
HESMHTE) supemnde (the amount in per milligram protein) ; MDA; A M AR (B ELER AT E /) content of malonic dialdehyde

(the amount in per

protein) 3 SOD: #4097 % {6 8§15 #F activity of superoxide dismutase; CAT: i ${ 1k 2 BF 15 ¥F activity of catalase;

milligram
POD: it LB activity of peroxide; GSH: ZFBEH BE & Bt content of glutathione; AsA: HUIRIMLAR % B content of ascorbic acid.
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Table 2 variety QUANHUASHIHAO of peanut under osmotic stress'’
s 7 RPMP 0 MDA SOD CAT POD GSH AsA
(mPa) (mPa) (%) [nmol/(mg min)] (nmol/mg) (v (U) (v) (pmol/gg) (pmol/g)
(] -0.61 9,24 3.72 30.26 44.03 184.32 189.03 2.07 187.45
0 -0.64 8.02 4.05 25.67 48.36 174.19 193.26 1.89 196.29
0 -0.58 9.45 3.89 28.37 46.24 179.83 185.22 1.94 182.37
-0,25 -0.74 15.90 4.33 33.04 48.68 195.07 206.67 1.90 221,31
-0.25 -0.72 18.40 4.54 31.72 53.45 197.38 219.36 1.83 218.28
-0.25 -0.71 16.47 4.04 30.88 54.66 209.81 214.17 1.94 214,25
-0.75 -0.94 26.33 7.25 85.27 78.13 214.22 236.55 3.21 165.20
-0.75 -0.93 25.84 7.93 80.49 80.28 207.91 247,40 3.19 153.32
-0.75 -0.90 25.77 7.04 83.23 76.42 216.71 239.36 3.05 164,28
-1.25 -1.24 38.32 10.35 124.79 80.02 264.73 200.13 1.96 154.28
-1.25 -1.23 39.21 12.07 119.71 88.33 259.08 205.35 1.83 167.44
=1.25 -1.22 41.55 11.22 114.38 85.35 251.17 198.36 1.81 159.77
—A%T5 ~1.68 48.33 12.33 117.72 93.88 163.28 84.56 0.74 121.55
-1.75 -1.72 46.59 15.29 109.39 90.20 173.55 89.35 0.82 134.06
~1.75 -1.70 47.66 14.01 104.37 95.84 178.24 89.22 0.87 124.51

U Ds: BEME osmolic stress; W, ; K# water potential; RPMP: JH U] 0f 54 relative plasma membrane permesbility; 0,7 HEHE B T superoxide
(the amount in per milligram protein) ; MDA: 7 —F & it content of malonic dialdehyde (the amount in per milligram protein) ; SOD: [k Bl 124
S5 ¥k activity of superoxide dismutase; CAT; i AL S 8§I5HE activity of catalase; POD: 2L F AL MG I TE activity of peroxide: GSH: aMHKE
# content of ghitathione; AsA: Y3 ML A% & B content of ascorbic acid.

%3 EBIEMNE K TEE Rl 71 B EEER
Table 3 Physiological indices of variety SHANYOUQISHIYI of peanut under osmotic stress'’

Os v RPMP Oy MDA SOD CAT POD GSH AsA
(mPa) (mPa) (%) [nmol/(mg:min)] (nmol/mg) (u) () (u) (pemol/g) (pmol/g)
0 -0.70 8.97 5.79 28.57 40.63 159.60 161.22 1.45 174.44
0 ~0.68 9.22 4.35 25.90 36.25 178.19 179.05 1.61 187.20
0 -0.66 8.45 5.63 26.38 37.80 157.35 174.70 1.63 169.66
-0.25 -0.74 16.35 1292 43.13 44.39 121.19 208.06 1.81 165.21
-0.25 -0.712 17.44 7.00 40.33 45.08 135.82 214.55 1.71 159.56
-0.25 -0.75 18.97 7.21 45.02 48.31 117.37 219.06 1.74 165.88
-0.75 -0.95 T 10.32 98.58 57.99 157.02 253.14 .52 201.05
-0.75 -0.97 24.59 13.55 101.32 53.76 164.49 241.02 2.64 216.91
-0.75 -0.99 29.33 11,73 107.47 55.04 151.34 249.21 2.69 215.37
-1.25 -1.24 40.31 18.21 149.20 92.02 114.51 165.61 1.05 154.24
-1.25 -1.28 43.72 16.52 153.14 85.53 109.39 157.28 1.17 159.37
-1.25 -1.25 39.08 16.37 152.63 87.60 125.27 163.24 0.98 148.26
-1.75 -1.74 53:21 14.23 128.75 82.84 83.26 78.25 0.52 64.21
-1.75 -1.72 50.77 15.48 139.17 74.92 97.43 65.26 0.61 73.25
-1.75 =1.7 52.48 17.05 136.40 78.34 90.18 71.90 0.68 79.26

D Os; BEME osmotic stress; W : K# water potential; RPMP: T UM 0 B 1 relative plasma membrane permeability; Oy ##LH T superoxide
(the amount in per milligram protein) ; MDA; 74 R & it content of malonic dialdehyde (the amount in per milligram protein); SOD: @& (L (L
B IE HE activity of superoxide dismutase; CAT: i Sk ZHHEE activity of calalase; POD: i EALHBETEHE activity of peroxide; GSH: # it H BK &
B content of glutathione; AsA; HLIRIMAR &t content of ascorbic acid.
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E1H 1 Sk B 1% 1%, RPMP 111 13.57% ;% SZEWEU/N, R IE 10 5 KZ W 71 ZRERK
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Table 4 Corrclation matrix of physiological indices of variety BAIPIYIHAO of peanut under osmotic stress'’

1w Toms v, RPMP o5 MDA SOD CAT POD GSH AsA
, 1.00 AT TR - LSt Y I IS iy 5 0.51 0.23 0.23
RPMP 1.00 0.89° " ¢l < i 0.98" " 0.82""* -0.44 -D.18 =-0.17
O 1.00 0.95""* 0.92** 0.98°* -0.13 0.06 -0.05
MDA 1.00 0.82"" 0.94* " 0.10 0.32 0.11
S0D 1.00 0.87"" -0.43 -0.17 -0.22
CAT 1.00 -0.05 0.10 0.04
POD 1.00 0.90"" 0.81°"
GSH 1.00 (+ o /. Jor
AsA 1.00

U gy . K3 water potential; RPMP; F AT B 5 relative plasma membrane permeability; 05 8 $ B 1~ superoxide; MDA; P R & it content of
malonic dialdehyde; SOD; #1685 (LM 15 activity of superoxide dismutase; CAT: i I BHE Pk activity of catalase; POD; i RALPIAIE
¥ activity of peroxide; GSH; 2Bt H Bkt content of ghutathione; AsA: HLUF A& Bk content of ascorbic acid. » P<0.05; * * P<0.01
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Table § Correlation matrix of physiological indices of variety QUANHUASHIHAQ of peanut under osmotic stress'!

4 Tems L RPMP 07 MDA SOD CAT POD GSH AsA
¥ 1.00 —097%% S ldggrttl —oigsTt —0i0"" 0.01 0.76" ° 0.61° 0.86""
RPMP 1.00 0.97"" 0.94"" 0.95"" 0.22 -0.59" -0.48 -0.83""
(0% 1.00 0.91" " 0.93" " 0.15 -0.65"° -0.51 -0.86""
MDA 1.00 0.95"" 0.4 -0.37 -0.23 -0.83""
SOD 1.00 0.26 -0.44 -0.25 =
CAT 1.00 0.53° 0.38 0.04
POD 1.00 0.90" 0.61"
GSH 1.00 0.31
AsA 1.00

Vg - 7K# water potential; RPMP; i B4 % BB relative plasma membrane permeability; 07 : # B F superoxide; MDA: I B & B content of
malanic dialdehyde; SOD. # 8 {b Y7 (L85 ¥ activity of superoxide dismutase; CAT: i § 1L S M & PE activity of catalase; POD; i S (L BETE
HE activity of peroxide; GSH: ZF Bt H K& B content of glutathione; AsA; FUERMBR & M content of ascorbic acid. * P <0.05; * * P<0.01

Fo6 TEEBWHEEATEERMLM 71 £RIFFZ GROMEXER"
Table 6 Correlation matrix of physiological indices of variety SHANYOUQISHIY] of peanut under osmotic stress'!

B ltems Wy RPMP O MDA SOD CAT POD GSH AsA
vy 1.00 =S = -0.84"" -0.84"" -0.84""° 0.80" 0.78" ° 0.68° 0.80°°
RPMP 1.00 0:91% 0.92"* 0.91"" 0.81" 0.65° 0.60° 0,71 °
o 1.00 0.98°° 0.95°"* 0.64" -0.45 -0.44 -0.45
MDA 1.00 0.95" " -0.61" -0.42 -0.41 -0.42
S0D 1.00 -0.72" -0.53" -0.60" -0.55""
CAT 1.00 0.71* 0:75" 0.85"
POD 1.00 9.93°1° 0.93"
GSH 1.00 0.90°
AsA 1.00

VoApy . K ¥ water potential; RPMP; 1T IR % i ¥ relative pl membrane p bility; 057: 8 8B T superoxide; MDA; H "R & #t content of
malonic dialdehyde; SOD; 8% k¥ LRI TH ¥ activity of superoxide dismutase; CAT; 3 S AL ZAFEHE activity of catalase; POD. ¥ LW RETE
# activity of peroxide; GSH; 7 BEH K& Wt content of glutathione; AsA: FLIRMLAR % I content of ascorbic acid. * P <0.05; » » P<0.0]
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Hi7k #xt SOD f PR B4y HTar (3R 7), B

R AR n, K 1 SHESZES —ABARK
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SOD 1 4 XF 5 IR AR %3 325 14 MDA 1 8 4608 1 i 2057
BRI y = a+ bx HATHIA . & 8 4R KW, S0D X}
RPMPHI M REE DT ILLET O0<EP<1, 6 F
SOD 1544 %f RPMP i i S Wb Bt HEZ 1 51
SOD {& X RPMP 1) 2 8 /)y, SOD & 3% m 1%,
RPMP /il 0.28% ; &7 10 S-F0 ol 71 &9 %0 A
0.73% M 0.74% , %W K,

SOD % MDA ¥R B HEMFMAR, B E 1
S5 0<EP< 1,4F SOD {&¥EXF MDA 20 £ 13 Wk

BBt SOD #E 3 fm 1% , MDA {380 0.09% . %
76 10 S Falsh 71 & EP> 1, 4L F SOD & # % MDA
R0 £ 338 18 B Bt , SOD 1 $EH I 1% , MDA 43 % 1% Ji
1.97%H12.43% .

SODM M B FRMERELY/NT1,RT
0< EP < 1,4bF SOD ¥ 1 % 4 S 185 A5 9 38 3%
Bt., EE 1 51 SOD &t i & B T R B /h,
SOD 1% =14 1% , #8 8 1% il 0.05% ; XHIR L 10
SR 71 BB R 0.23%F1 0.23% , B K

fF% 8 #1 SOD X RPMP f i B & o] 0L, >4 Hifth
SRR, BB 1S4t 40 A i g i — 1~
{9 SOD, RPMP /il 0.067; 5 7£ 10 5 F1 3l # 71
RPMP 8 i K , 4+ 51 5 0.286 #1 0.354,

i SOD % MDA R BRI L, B | S8 &L
1A — > B47 (9 SOD, MDA 34411 0.047; 3R 75 10 51
Aid 71 38 oo EEAR K, 23 3R 2.073 #1 3.632,

SOD XA B T bR h A LMY B, E
i e 1] 22 51 8/
2.2.3 REHE T RPMP #= MDA #9 8 F 4% (i
AHADIFE AEBEVETARRBMELBES
F%F RPMP #l MDA I BCEARIA] v = a + ba #E1TH
o ROLREN, BEE T RPMP 3 R BH
WF 1,BTF 0<EP< |, 4T 8B X+ RPMP 2L
B 228 Ve B BE o 1 B 15 ) 4 B 1 X RPMIP A 280 L

R7 FEBEME KA TAREERFE AKX RMATTEE MDA R E T SOD (MF R W RYRHGR"
Table7 Water potential on the mathematics model, productive elasticities and marginal yields of RPMP, MDA, O, and SOD of peanut varieties

under osmotic stress'!

HHD g b R R S ..
1) V N . =
Ttems arieties Mathematics model Ficient Saicifiie vields
RPMP [ | 5 BAIPIYIHAO ¥y=7.22+13.57% -0.989 0.000 13.57 —308.686
S$E 10 5 QUANHUASHIHAO y=10.13 +14.372° ~0.966 0.000 14.37 - 385.182
it 71 SHANYOUQISHIYI y=8.51+16.062 ~0.974 0.000 16.06 -439.289
MDA  FE 1§ BAIPIYIHAO ¥=28.80+18.47+7 -0.736 0.002 18.47 -919.001
AAE 10 5 QUANHUASHIHAO y=34.05+32.97¢ -0.855 0.000 32.97 -2371.658
i 71 SHANYOUQISHIY1 y=38.00+41.435° —-0.844 0.000 41.43 —3543.025
07 B 1% BAIPIYIHAO y=2.85+2.194° -0.864 0.000 2.19 -11.707
S4E 10 5 QUANHUASHIHAO y=3.15+4.052 -0.970 0.000 4.05 -31.770
il 71 SHANYOUQISHIYI y=6.33+3.912° ~0.840 0.000 3.91 -41.545
SOD  HE 15 BAIPIYIHAO y=41.21 +46.632° -0.982 0.000 46.63 ~4403.239
1€ 10 5 QUANHUASHIHAO y=49.78 +17.194° -0.903 0.000 17.19 -1175.317
A 71 SHANYOUQISHIYT y=40.12 + 16.382° -0.841 0.000 16.38 —937.090

U RPMP: A EHE relative plasma membrane permeability; MDA; 75 —## & content of malonic dialdehyde; 0y : &% B T superoxide; SOD:

A YL ERHEE activity of superoxide dismutase.

U p<0.01
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Table 8 SOD activity on the mathematics model, productive elasticities and marginal yields of RPMP, MDA and O;"of peanut varieties under osmotic

stress'!

Mo B o N B i e
1 aneches i

hous) . Variet e e contlicient lmwticitics yiclde
CRPMP 417 | B BAIPIYIHAO y= -3.86+0.28% 0.979 0.000 0.2¢ 0.067
JATE 10 & QUANHUASHIHAO y=-24.03+0.73x 0.955 0.000 0.73 0.286
A 71 SHANYOUQISHIY] y=-16.16+0.74x 0.913 0.000 0.74 0.354
MDA (15 1 § BAIPIYIHAO y=-9.64+0.09x 0.819 0.000 0.00 0.047
SLIE 10 % QUANHUASHIHAO y=-65.06+1.97x 0.950 0.000 1.97 2.073
1M 71 SHANYOUQISHIYT y= —57.67+2.43x 0.952 0.000 2,43 3.632
0F  EH 15 BAIPIYIHAO y=-0.43+0.05x 0.924 0.000 0.05 0.028
WAk 105 QUANHUASHIHAO y=~-5.93+0.20x 0.935 0.000 0.20 0.023
ilidth 71 SHANYOUQISHIYT y=-2.66+0.23x 0.949 0.000 0.23 0.043

) RPMP; J&BUAERB1E relative plasma membrane permeability; MDA: 73 B & it content of malonic dialdehyde; O5: B4 T superoxide.

2 p<0.01

%9 EREPIO KA T AL RHERE T X RBAEIEN MDA OB FRT MR MR DR
the mathematics model, productive elasticities

and marginal yields of RPMP and MDA of peanut varieties under osmotic

stress'!
BRE o« o 0B
Bama'? Varieties Siothestitiea Sroded TN sleticiton ekl
RPMP 15 1 5 BAIPIYIHAO ¥y=9.53+0.39x 0.885 0.000 0.39 1.660
S7E 10 B QUANHUASHIHAO y=12.44+0.19x 0.971 0.000 0.19 0.649
i 71 SHANYOUQISHIY1 y=9.43+0.13x 0.909 0.000 0.13 0.335
MDA & 1 5 BAIPIYIHAO y=20.34+0.87x 0.949 0.000 0.87 8.098
46 10 2 QUANHUASHIHAO y=37.38+0.46x 0.911 0.000 0.46 4.218
sl 71 SHANYOUQISHIYT y=23.98+0.45% 0.980 0,000 0.45 3.622
U RPMP; [ BUHH % B relative plasma membrane permeability; MDA: Pi M & fit content of malonic dialdehyde. » P <0.01
BOK, BEE TR 1%, RPMP 810 0.39%; % 5 v
£ 10 S A0 71 BB H 0.19% F1 0.13% , W 3w "

BN,

HMEE F X MDA MR BBE DT, BT
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