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Identification of Drought Tolerance in Peanut

Varieties/ Lines at the Germination Stage

LIU Yong-hui,ZHAN Cheng-fang, SHEN Yi, CHEN Zhi-de
(Jiangsu Academy of Agricultural Sciences ,Nanjing 210014 )

Abstract ; In this paper, drought tolerance at the germination stage of 15 peanut varieties( lines) was identified

by PEG6000 treatment. The index took into account 8 indicators including relative germination energy , germination

rate , germination index ,radicle length , hypocotyl length , buds length and seedling fresh/dry weight. The results indi-

cated that seed germination was promoted by low level of PEG6000 at early stage of stress treatment,but restrained

with the extension of processing time and higher concentration. Except for the relative buds length ,all other indica-

tors were significantly positively correlated with the comprehensive drought tolerance of each variety. Based on sub-

ordination function method and the standard classification of tolerant ability in peanut,we screened 4 drought toler-
ant varieties ( Taihuad4, Xuhual3, Tai0125, Tai0005 ) and 3 mediate tolerant varieties ( Taihua5, Puhua28,

Zhonghual6) ,indicating the method as a quick and convenient technique in identification of drought tolerance of

peanut germination.

Key words : peanut ; germination stage ; drought resistance ;subordination function method
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Table 1 Material and origins used in this study

'y AR (R) HEH B
Code  Peanut varieties( lines) Breeding units
Js1 T 9922 LA L BB
2 #ib4 5 TLIRE Z 24T AR
83 RIS 5 VLI BT AR BT
Js4 WAL 1 5 TLIMIE BT K A B )
IS5 3% 1001 VLB 2 W T AR
Js6 Wik 13 5 TLIRE R TITARL T
187 #0627 TLHA RN T A AL T
Js8 9203 - 608 TLIRAE 28 24T R B i
Js9 K95 VLI R BAR
Js10 AL 33 AT 4 T B T Al A 27 g
Jsi1 AL 28 T R A4 BE T O Bl e
Js12 10 -6 VLI B B AR
Js13 H1E 16 TLIRE PO BB
IS14 70125 TLIRAE 28 24T R B i
815 7% 0005 TLIRAE 28 24T R B i
1.2 RWHZE

IR 3 ASALFE, DUVE K AR BEAE R X R CK,
AN TRV B A B 0T 52 i 38 Ak 3 By PEG6000 ( 43 AT
ali) | 4y B 4 5 AR BB e B R AR BE T (15%
PEG6000) FI4L3# 1T (20% PEG6000) Y HE W . 5
A SRR R N—B AR 180 AL, 4 E T

ATV K T T R A b (20 R/ &) R T K
BEZAK 24 b J5 BCH KA, W R R K 2 R
JCEL 735 A 60 mL I 7K BAS IR B M8 i, Tt
MREEFRFA N AT &, B AR S My TR 24 h
27 ~28°C . DARARI K (48) FAh 1K A 2EpnifE
MNEF 3 RIT IR R RGP, 22 5ei T 5 d, R
557 R RARA IRRhIC 4h R g T
(AEFI) . B3 RER, Bk PEG6000
o 3E Ve B AR N RS, RS IR 2 d AR 1 OB
TE R IR RS B4 TE K
1.3 HRERRTELK

A AN [) ok B2 AU S B3 T A AR Ry 2
#( GE, germination energy) . & %% ( GR , germination
rate) . & 5 Z ( GI, germination index ) . IR iR
(RL,radicle length) AR ( HL, hypocotyl length) |
#2E K (BL, buds length) | 4 1 fif/+ & ( F/DW,
fresh/dry weight) , 4758 X5 B A AH XF 8 FRME

RFF( %) = KEFH 3 RIEH K FRE A

1% x 100,
RFR(% ) = KAFH T RIEH K FRE A
1% x 100,
RFFEE = X1 R K 25 1R 550 A0 X 1
IIPNA

AEXTFEPRE (% ) = AbFRFE AR/ X BEFE 4R x 100,
1.4 HIESHH

T AL EE S VR S R PR SR
SRR PR BT T bR T A LA S
JRPRBUE U (X)) BB i 24 55 Jm ek B0 X,
/A\ﬁﬂn_l: : U ( Xij) = ( Xg,‘ - ijin )/( ijux - ijin) H
X, = TUX,)/ne 2, X0 i b} j HERARR R bR
BT, X, X, 4 A 56 R R/
B UCX,) i Ae j MR Y SR s BB, X, i
WAL - 24 55 8 bR A, n S0 8 FR gl (A b
n=8) X fEB K, RUIZA BT BV BsR, 53 4h,
T ARG R T 2 A Whan Ak 3R Dt s
Ly UCX,) XAEAR e FRTE 2 AL B T 47 5
(R F-T-2

e NICR | tY L STEly 7 SRR L W YA 7 R G
5 A 95.0.8<X,, BHHi(HR) ;2 94:0.6<
X, <0.8,H1(R);3 90:0.4<X, <0.6, FH(MR) ;4
9%.0.2<X, <0. 4, BHIK(S) ;5 9, X, <0. 2, H&
(HS) .

JIT R A ) B T Excel , SPSS19. 0 3K ¢4 E17 4k
AT 225007, MR DT 22 3 BT Ry R Bt , 9647 1 4L
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2.1 AREMBLAERETHEMFHEELER
M 1 fros, BEE PEGE000 Iif &b 3y B i) FF
1o, PP A K 7 0 TR R 3 R, 6 WA A% 0
e FEVMEBHTREAR . BAARRE X R 253
40% , K ZFH 84. 4% , RAFFEEL 8.9, MK 4.2 em),
IREI 2.5 em 202K 1.8 em 4HTEEE 1.4 o, 401

THEO0.4 g, SxFHAHLL, a3 57 & 28 % iR
K 2R Wyt EE Dy ARk s B & 0B T 43501
FEXTHRFEAR T 22.9% 48% 83.3% 57. 1% ; /L3R 11
Iy W R B AR T 46. 6% \72% 94. 4% 71.4%
D5 2253 Mr kR . CK 5 A3 T 18] 1Y 25 5 B 2 2R 3
REHR R AFFEEISN, AR FRERIA B T i 2 sk
i ZEIKOF s CK S AT T 9 0T A 45 A 10 2 I 3l il
S AN E T S AR EE T R 2R K SRR AL
AR A | &Iy ) ) 2 S AR TR B K OF

®1 ARTFEMERETSHEGAM(R)WERRARERBEN

Table 1 Germination and significant difference analysis of peanut varieties/lines under different drought stress

Qb3 REFH(%) KEHZF(% ) KERE R EK(em)  WHHE (em)  #ZFEK(em) SIS E(e) I TE(g)
Treatment GE GR GI HL BL FW DW

CK 40.0+13.8a A 84.4+10.2aA 8.9+3.8aA 4.2+1.1aA 2.5+0.7aA 1.8+x0.8aA 1.4x0.6aA 0.4x0.2aA
I 40.3£16.3a A 65.1+17.3 abA 8.0+4.4abA 3.1+0.8b A 1.3+0.4bB 0.3£0.1bB 0.6+0.3bB 0.2+0.1b AB
I 25.5+18.0b A 45.1+24.7b A 5.7+4.4bA 3.0+x1.4bA 0.7£0.3¢C 0.1%£0.1cC 0.4+£0.2c¢C 0.220.1bB

AFK NG R4 53R 22 53K 0.01 F10.05 257K F-

Different uppercase and lowercase letters in the same line denoted respectively significant differences at 0.01 or 0. 05 level

2.2 AEBMBAERE THEITERTRHR

N T HEBR SRR By 28 5 A LR A AR T R
P I T TR IR AR, W3k 2 B Ab B T
RS S 2 3 MR A , AT 10 A dh Rl TE 909% LA
L EZEE 66.7% (18 1) KB Hka Ak Hi)
S0 ARG B2 Ak X R i R AT PR HEAE T R, R
SraniALEE T BRI K25 R R ZF R B IRAR K (4h

£2 ARTFEMERETSKRFETEKRI

WA, BETTE 50% ~90% 1A, Z) 5 MA
60% VA I, 2S5 Fh B AT 4 ZE /N Ab B T

A 1 ASEFEEE] 41, 4% , HAHEMK T 26% ; Ab 3
AT 4 A4S Rh e 10% LA (KB 2), S4ab3 1 A
Eb, A0 TT (% A AR R (B R A B S KA, S 34 (B
HB T 70% 3 FHrP AT RIS 2 e e Sl
FhERREE] T 50% VAT, FHXT 4 2B 6. 9%

Table 2 The relative traits of peanut varieties/lines under different drought stress (%)
b F FARTAZES MM AEEE MM AINHRRE  AEXTRRAC AEXNZIEER AEXEAIET ARXTADE
Treatment RGE RGR 8% RGL RRL RHL RBL fif f RFW % RDW
I SEHEL Average 108.3 76.2 89.2 75.2 54.9 16.6 49.6 67.6
I K{H Max. 202.8 94.4 146.7 111.9 86.4 41.4 100.5 135.9
fx/IME Min. 48.2 54.4 60. 1 49.6 36.5 3.8 31.4 42.9
I %L Average 66.5 51.3 57.5 67.5 26.1 6.9 25.2 47.2
e KAE Max. 181.6 91.2 130.3 98.6 45.5 15.4 48.8 104.5
J5e/IMH Min. 0 0 0 0 0 0 0 0

RGE ; relative germination energy, RGR : relative germination rate, RGI: relative germination index, RRL; relative radicle length, RHL: relative hypocotyl

length , RBL: relative buds length, REW :relative fresh weight, RDW :relative dry weight,the same as below

2.3 ARAEESRM(R)MERBIABERES
ARy
DGR P B — SRR A THU RO A9 F T, R
FHSRJE sREOR S 5IARAS T 15 (S S Al A X e b
SR PRBUE U (X)) BRI R R e X, (%3) JF
ASS R R F- 24 5 I pR BB A 25 VR R AR,

3 AT 15 SRR A 28 S 8 R A e KR
0.725 45/ 0. 204 HorP AT 4 fy St B 2 SR ek B
HBRTF 0.6, 705K JS2.JS6 . JS14 JS15, i Rt 14
RPN 2 G PU(R) 5JS3.JS11JS13 a3
HBRBMENT0.4~0.6 20,8 T 3 %, i
(MR) ; AT FERICT 0.4, 50 4 9%, U (S) .
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Fig.2 Frequency distribution of the relative traits under the condition of treatment II
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RIEF R PR B o] S I A G, T A 5
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Table 3 The subordinate function values and comprehensive evaluation of peanut varieties/lines
)& B BE The subordinate function values U(X;)
HT AR MR MK M 0] Xt AIXEGy AARE LR AR 4
Code  BZFdA  RZFR ZEIEEC MMRK REK #hEFEK WftE MTE ’ Resistant grade  Ranking
RGE RGR RGI RRL RHL RBL RFW RDW
IS 0.228 0.490 0.233 0.496 0.553 0.376 0.411 0.303 0.386 S 9
Js2 0.462 0.461 0.439 0.785 1.000 0.791 0.959 0.905 0.725 R 1
1S3 0.517 0.655 0.507 0.570 0.421 0.547 0. 604 0.455 0.535 MR 5
JS4 0.183 0.000 0.144 0.500 0.386 0.500 0.188 0.059  0.245 S 13
1S5 0. 407 0. 461 0.364 0.295 0.358 0.370 0.198 0.172  0.328 S 11
JS6 0.220 0.677 0.326 0.562 0.815 0.614 0.819 0.851 0.611 R 4
JS7 0.069 0.420 0.204 0.213 0.145 0.297 0.097 0.339  0.223 S 14
Js 8 0.392 0.757 0.349 0.688 0.407 0.244 0.183 0.151 0.396 S 8
JS9 0.278 0.336 0.243 0.295 0.190 0.164 0.240 0.302  0.256 S 12
JS10 0.044 0.203 0.077 0.397 0.231 0.290 0.223 0.171 0.204 S 15
JS11 0.424 0.755 0.414 0. 460 0.502 0.372 0.305 0.254  0.436 MR 7
Js12 0.128 0.290 0.183 0.730 0.490 0.325 0.328 0.423 0.362 S 10
JS13 0.419 0. 840 0.421 0.771 0.480 0.432 0.407 0.314  0.511 MR 6
JS14  0.899 0.996 0.917 0.824 0.637 0.195 0.526 0.405 0.675 R 2
JS15 0.990 0.957 1.000 0. 640 0.468 0.390 0.357 0.275 0.635 R 3
=4 MBEFENEXEST
Table 4 The correlation analysis of drought resistance index
T H AR R ZEH X R R MR ZEHEE AXTIREE AR XA R4 AR A T
Items RGE RGR RGI RRL RHL RBL RFW RDW
AR 2 0.781*" 1.000
AHXS & 285 0.981 ** 0.820 " 1.000
LEPONIEYEEN 0.505 0.487 0.496 1.000
LEPONEX RN 0.320 0.328 0.331 0.684 " 1.000
LEMSEAIEER N -0.002 -0.069 -0.002 0.292 0.706 ** 1.000
AHXS &)y i 6 7 0.280 0.296 0.309 0.559 " 0.895 " 0.752** 1.000
AHXS 4y T 8 0.071 0.192 0.149 0.374 0.782** 0.668 ** 0.909 ** 1.000
LA TN R IR 0.730 ** 0.716** 0.758 ** 0.745** 0.831*" 0.510 0.824 " 0.676 **

FRREFBE(P<0.05); " FREFMEE(P<0.01)

* Correlation is significant at the 0.05 level, ** Correlation is significant at the 0.01 level
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1, AR 2 A s b B AT DU SRR R
KTEYI RN R BARE , F R
A SRR sREE: KA IR EE VS TR AT RS BT



238 i 7/

%

A

8

S

17 %

&, AWK SR RO, T T & I bR Y
KR REE , DA AT 25 Aok R i &2 2
e S A G , o 25 S AN 103, R A IR AR AR A
BT R PP v iR B AR RS R A Bt S AR A
FAITHE RN BEE AR O PEAR S AR BT R RE ST . ARBIFSE A
RZA T HERES G LR Bhnie, I 15 (3 S35
PR i vE 2846 4 5 1RA4E 13 %5 | 2§ 0125 .78 0005
4 RPURAR, BRAE S 5 A28 PR 16 453 1y
TbiAkE, RS T AR AR i A ST R
FE I AT LIS ASR] SRR BT e 0 AT R, 2
A TR E REE AT EE MR EILA . AR AR
WY R A e 45 R I T B 5 SR Bk ) 4 5 AH 4
A, Vil — 25 e A R

Sk

[1]  Wei Z,Cheng L, Chuang J Q,et al. Studies on the responses of
root, shoot and drought resistance in the seedlings of forage triti-
cale to water stress [ J]. ] Agric Sci,2009,1(2) ;50-57

[2] Sun L,Hu R B,Shen G X, et al. Genetic engineering peanut for high-
er drought- and salt-tolerance [J]. Food Nutr Sci,2013,4:1-7

[3] Wan X R, Li L. Regulation of ABA level and water-stress toler-
ance of Arabidopsts by ectopic expression of a peanut 9-cis-epoxy-
carotenoid dioxygenase gene [ J]. Biochem Biophys Res Com-
mum,2006,347(4) :1030-1038

[4] ARG BUKRE E4018, 55 A A& 00T 500 xd 48 2R 4t
FAEME L R [J]. 8 B R i B AR
h,2010,27 (4) :282-284

[5] Effdh ke EABESR [M]. 8. BEREHE AR
Jiekt: 2013

(6] ERWIE, MRE, EMEJE, %, PEC MHAKMET 41 HybiHbAfFh

SRR R AR A Y S AT RS AT [T]. R AL Be
PE2HR ,2011,12(6) :840-846

XK 5L, T —, BRARAE. JE2E B T WP R SR M
L] VTRl Bl2 2014 ,42(11) :108-110

s , R, 5K 5230, %5, PEG-6000 i id T #RaHe 22 1 & 0t
s S ()] MY R R IR A ,2014,15(6) < 1188-
1195

Khajeh-pour M. Industrial crops [ M ]. Isfahan; University Jihad
publications of Isfahan branch,2004

TAEE, FEE T, W, % AT A K 6 B o A
[J]. R RGERL2 HERA 15T ,1995,11(3) :205-206

FHUE RLLE , BEA S5 PEG ¥ P8 A B 46 A= 5 D i 2
gz [1]. EERHE 1995(4) :27-28
SRR, T P, S R A, AE. TR AR SRl ZE I TS A O
SEEA T (1], b ER R F4),2010,12(1) :85-91
M, X0PE, sk L, 25 PEG-6000 WA R 6 R BT &
PURMERRSE [1]. A6 RF,2013,24(52) :6116-6119
TR, XA, e TE, & KSR E L E
[J]. ZRdbAll R4 ,2012,43 (1) :36-42

KR ik ik B AE. AR db T R N A K XK 4
AR [J]. fEduaE4),2003,18(3) :23-26
ZEHHE, I F W TR BRI E [J]. ek,
2002,31(2) :23-26

JATGEy AR, PEG6000 X A ] S 22 1 5t i A Bt 52 0k
B [ J]. YEYIRESE,2014,28(2) :159-161

akfil, gAY SR LR ST RO S K 2R
RN FEPRIRIEE [1]. AdbR %4 ,2007,22(1) :22-25
o, IRANZE SR & 4. /NP R 2 O ik SO 3R
FrWEIE IVEE & IH0 R I 0R 0 EL BB oE [T]. P B 2 4,
2007,23(12) :173-176

2 B, SRR, % PEG e T H RS (R)
FhF & 2R RS (1], o ERRMEY) #417 ,2008 ,30(4)
438-442

JRU/INHE AP EG AT D82 . S [ 70 S P vk S 7 W % 0B R 9
PRECERRSE [J]. TR ARG ,2012,30(5) :78-81
MG R IR, 2. B BRI 0 55 58 4 F 2 it
R ITIEE [J]. RIS AE R4 ,2008,9(1) :62-67



	植物遗传资源学报2016年第2期_部分47
	植物遗传资源学报2016年第2期_部分48
	植物遗传资源学报2016年第2期_部分49
	植物遗传资源学报2016年第2期_部分50
	植物遗传资源学报2016年第2期_部分51
	植物遗传资源学报2016年第2期_部分52

