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Abstract: Pigeonpea is an important food and forage crop in the tropics. In order to dissect the physiological characte-
ristics of pigeonpea under cold stress and its cold tolerance, eight seedlings of pigeonpea were tested and analyzed by 8
physiological indexes under 4 °C stress, and cold tolerance of pigeonpea were evaluated by subordinate function value
method in this study. The results showed that with the prolongation explored to cold stress, REC, SS, MDA and Pro
increased respectively, SOD and POD increased firstly and then decreased, and Chl showed a general trend of decline,
and the variation of CAT activity was significant difference only in P, among the 8 accessions. The cold tolerance of the
8 accessions was in the order: Miandian>Danzhou>170306001>060302216>1CPL7086>Nan 02137>Guangxi>Qiong-
zhong. The content of Chl, SOD and POD activity were significantly correlated with cold tolerance of pigeonpea, which
could be the reliable physiological indexes to evaluate the cold tolerance of pigeonpea.
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(POD ). ALY AL (SOD ). it %81k = i
( CAT ) S 47050 R, Wi/ X i 5t 41780
) A [ Cynodon dactylon (L.) Pers.] 4l fifd i fif 515
75 R AENE AR Ly b S W SRR ] BT FE R T 1 25 5
SOD. POD i M S AL ] i k5 b JE fig
Ty RIEARSHES . B 5 = % U0 % i JE Ak
( Arachis hypogaea L.) F iz ( proline, Pro)
it . SOD 1 POD it T AN 2E4 K. RN
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1 Fl CAT ., SOD T MR bR T T H & i (B 7E
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ANTF /NG R R R AL BRI 22 7 3 (P<0.05 ),
Different lowercase letters indicate significant difference among
treatments (P<0.05).

1 AELEEAREEMNBESENMT_BSE
Fig.1 REC and MDA content of pigeonpeain
different treatments
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AN /NE SRR R AL B 22 57 3 (P<0.05 ),
Different lowercase letters indicate significant difference among
treatments (P<0.05).

B2 FRLEEAKRE SS., MDA fl Pro &=
Fig. 2 SS, Chl and Pro content of pigeonpeain
different treatments
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Different lowercase letters indicate significant difference among
treatments (P<0.05).

B3 AEAAEEAE SOD, CAT # POD &M
Fig. 3 SOD, CAT and POD activity of pigeonpeain
different treatments
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Hm, b CK 1 1.74 1. P,y POD itk —EH
Fm T CK, NI FE R L
24 FHHBIEGRERERHFERHEEESITEN
AR A g bR RIS, Wk 1 fr
7N IR INA T 8 1 A A BT i v 48 A -3 558
PREUEIATEE SV X, PR, RIAT
LT AT FEME R . Py £ TR AR SR B PR AT
K, 057, PsRERECEEE/N, K 0.35,

23R JE PRBU TS ARIR A T 8 1 A G B it
FEVEMGE RIS HET R . Pa>Pe>Po>Ps>Pe>Pr>Pe>Py
25 FBMAEIEBRNRERHTFHENHEXE

HAHSEPE T R B, 45 00 bR TR FE R 25
HIE¥E% (1) 5 Chl. SOD. POD ¥ &1k i 3 iF
S, Heo, MHXRBERAMERE Chl, 5 0.67;
HYK Sk SOD #il POD, #H 56 £ #0473 %1l /& 0.61 F1 0.59
(£2),
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Tab. 1 Subordinate function value of physiological indexes in pigeonpea under cold stress

e sEJB s BUE  Subordinate function value EYE R
No. REC SS chl MDA Pro SOoD CAT POD Average Prior
P 0.45 0.12 0.08 0.69 0.55 0.35 0.52 0.02 0.35 8
P, 0.55 0.35 0.52 0.73 0.14 0.52 0.90 0.29 0.50 3
Ps 0.72 0.35 0.12 0.39 0.52 0.52 0.65 0.61 0.48 5
P, 0.54 0.48 0.45 0.38 0.83 0.63 0.60 0.66 0.57 1
Ps 0.32 0.75 0.60 0.46 0.69 0.34 0.38 0.35 0.49 4
Ps 0.50 0.31 0.30 0.69 0.82 0.61 0.33 0.73 0.54 2
P; 0.48 0.35 0.22 0.80 0.41 0.33 0.61 0.43 0.46 6
Ps 0.63 0.25 0.21 0.86 0.27 0.29 0.39 0.49 0.42 7
*2 AREMREPHETEEERARERBFHENEXE
Tab. 2 Correlation of subordinate function values of pigeonpea physiological indexes under cold stress
185 Index REC Ss Chl MDA Pro SoD CAT POD I
REC 1.00
Ss 0.58" 1.00
chl -0.22 0.22 1.00
MDA 0.19 0.61" 0.59" 1.00
Pro 0.55" 0.65" -0.23 0.25 1.00
SOD 0.01 0.57" 0.75" 0.81" 0.16 1.00
CAT 0.26 0.73" 0.53" 0.86" 0.30 0.86" 1.00
POD 0.17 0.46 0.47" 0.67"" 0.16 0.69" 0.56"" 1.00
I -0.34 0.12 0.67" -0.34 0.07 0.61" 0.27 0.59” 1.00
e UFA B EMK (P<0.01),
Note: ** means extremely significant correlation (P<0.01).
3 itig AR SZE A E G, AR T A B 2 32 45 )™
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3.1.1 {K:EBMA K 2 REC A= MDA 488 %A
REC 82/ WUAE H 7 o3 T 40 a5 1y 4 3 R
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A2 B FLEE , REC 5 MDA St 2EM: 2 /A
S 198 Bk bR 2 R IR G R, REC 2 8
Tk ks, ORI M E TR G e A0 Az
P —EBEMOE, AMBENE K, TR
[T . MDA 25T F AR AR b ia e, 3
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officinarum L. ) (8 K% ( Manihot esculenta
Crantz. ) VSV I v 360 A 52 235 SR8 3 ML o AR I
SR TG IR 38 )5 1 REC AT MDA WA H 3L
B A —A, 75— FE B LUt IR & A ] i o
it FEMEAEAE 22 5
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" SSEBEIHTTELEMY, H
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mﬁ%ﬁ



1638 o AE A F AR

% 45 %

PEm A ORK R T, FRARE B O AR iy
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H R B B 1 & AR ] . Chl A3 T R
MR TR, Pro 2 ETHRYEE, REBE
i) 75 A R —HE, 5161 1% ( Brassica spp) P,
o0y 42 2 D7) e 2D 2 gt 0 SR M 300 O 5 45 SR A
ol BifiER () b 3| AR Ak RN A Rl — e R
R WA TR AR P 25 5
3.1.3 fkiZMria s K2 SOD., CAT #= POD 7%
# % SOD. CAT #ll POD ZHi¥brafbiil R
4t, SOD fe AR 2R Ok X HEY )53 ; CAT
RELBRHEYIR AR A B B3k ; POD Al LA fk h i
AL E S N Fd J5R B AL R P2, soD
POD. CAT {if ¥ 142 A1 Bl T 2 i AR R W ae 15 1l
0 E o ABEFE T, AR B A8 B ] 20
FH) SOD. POD it 2 e Tt s e R m k., 1
{8 I [E] & AR AH R ; CAT TRPERMEE S, H
A A AR 75 52 1% 2R IR J5 , SOD
POD i1 12 SE T e MR i i 2, ARt Js
AR E 7 AORHE] CAT iR Ak 22 S kP
WAEZ ARG 5 POD . CAT itk 2 Je Tt = 5 B
i k%, T SOD 72 i 752 . iHE Coffea spp.)
ZARIEME (] SE K, SOD . POD #1 CAT i 4
BTG R R 2 K R A T T4 R AR
() CAT I PEARLAR /I, TR U S R CAT ik
g 72 Al A 0 5 R P  S A RS S BRI P
SOD . POD {145 A &Y i F€ M 2 30— AR 1Y)
TEAH G, W36 Jo R ) 7 fr) o o5 A G $5¢ i 9€ . CAT
FOE AN B 22, HAS R A4 ki 28 1 25 S i T 3
HAMb 2= 78K,
32 AKEMRMEMETE

P FEVEZ B Z K, —A s hr
TCVE R S WAl P it FE PR R 55, SRS R BT
AT Z AR — R SN O, A e
PEO% L ( Elymus dahuricus Turcz. )% | LR ( Poa
annua L. ) BOFNEE A MBI FEMETEAN R
A E L 8 A FFE bR B SR & eR BE XA TR
AR GF AT EM LS T, SRR
it FEVESR 55« AR 2> R AE MR >R
( 170306001 )>A &.( 060302216 )>A & |ICPL708>
AT (F 02137) > ARG >SEBRIEHARE . 4i

AREERET ) 1R S A AR B
TR 9, — s PR R 5 D o YA A XA 7 ) T SR o
PEZLOL T HADAA Y, 0] BE 0 PRI A Wi B A —
32

ARERIR IR L R, (AR ER AR
Tirf FE 1 28 5 AA: B B 8D, Gk AT A
RO R AT . it 2R A RImIEES 8 4
Az B bR B ARG E 234, 8L Chl, SOD., POD
PR IE ARG, T AR A T FE AT 5 ) 2
Az BFE AR AN 1 bR S RE A AP T2 €

AW S R A L it 2 AR BRAL A AE 5T 4R SR
Bl SCHE i R AT JFE R S T IR AN i M IE S 258
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