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Evaluation and Screening of Pea ( Pisum Sativum ) Germplasm Resources
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Abstract ; China, the largest producer of pea,plays a very important position in world pea production. However,
drought is the major restriction factor to the growth of pea. In order to explore the drought resistance of pea acces-
sions , four pea accessions from different precipitation areas were accessed with concentration of 0,5% ,10% ,15% ,
20% ,25% and 30% of PEG-6000 hypertonic solution simulated drought conditions of water stress for seed germi-
nation, to study dynamic change of germination energy, germination rate , germination index and vigor index. The re-
sults showed that 20% -25% of PEG-6000 was the suitable concentration range to screen drought resistance re-
sources at germination stage for pea. Drought resistance of 87 pea accessions from 18 different provinces of China
were evaluated with 22% PEG-6000 solution. 13 items,including germination energy , germination rate , germination
index and simple vigor index,relative germination energy , relative germination rate ,relative bud length , relative radi-
cal length, relative bud biomass, relative radical biomass,vigor index , germination drought resistant index and germi-
nation stress index, were measured in the experiment. Through the analysis of germination indicators, the results
showed that germination relevant indicators were significantly inhibited under drought stress with 22% PEG-6000.
Compared to the control ,the change rate of different indicators average was very different. Simple vigor index was

the largest,followed by bud biomass,bud length, germination index, radical biomass and radical length. The coeffi-
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cient of variation of each germination indicators increased significantly. The order was germination energy , germina-
tion rate , germination index, simple vigor index, bud length, bud biomass, radical length and radical biomass. The
principal component analysis results showed that relative values of germination energy, germination rate, radical
length ,radical fresh-biomass, and germination drought resistance index, germination stress index, vigor index were
the main impact factors to evaluate drought resistance for pea. Based on the subordinative function analysis of
screening results,one genotype ( G0002457) with the highest level (subordinative function value 0. 80) of drought
resistance ,seven genotypes with drought resistance ( G0002293 with subordinative function value 0. 61 ,G0005403,
G0002418 ,G0002083 and GO000799 with the same subordinative function value 0. 65 ,G0002017 with subordina-
tive function value 0. 67 and G0002082 with subordinative function value 0. 78 ) ,11 moderately resistant genotypes
with subordinative function value 0.40-0.59,35 susceptible genotypes with subordinative function value 0. 20-
0.39,and 33 highly susceptible genotypes with subordinative function value 0-0. 18, accounted for 1.15%
8.05% ,12. 64% ,40.23% and 37.93% of the tested genotypes. Based on analysis of climate data of origin of one
genotype with the highest drought-resistance and seven genotypes with drought-resistance , most from spring-growing
areas of northwestern China with less precipitation. One genotype with highly resistance from Shache of Xinjiang
province with less precipitation. Five of seven genotypes with drought resistance from Ningxia province,one of them
from Gansu province and another one from Henan province , which showed the drought resistant of genotypes was re-
lated to the orgin of germplasm resources. The eight genotypes with drought-resistance identified were recommended
to be used in the drought tolerance improvement for pea breeding.

Key words:pea; germplasm resources; germination stage; drought resistance; germplasms screening
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Table 1 The passport data of 87 pea accessions

S R GPURE S I R B 9™ el s
ANEH] 1 G X, =0. 8, F P (HR, highly resistant ) ;2
20.0.6<X, <0.8,Pi (R, resistant) ;3 Z%:0.4 <X, <
0.6, HTL( MR, moderately resistant) ;4 2% .0.2<X, <
0.4, B 8K (S, susceptible) ;5 2. X, < 0.2, fH&
(HS, highly susceptible) ,
L2 ##

SR ZF 0 S 5 B3 B PEG-6000
W BER A IR, ROk F K 22 SR AN TR] b X Y
4 Dy SR E R AEEL, 23 51 G0003064 . GO003047 |
000206 ,G0005403 (% 1)

PGS 1D PEUR A FR Name K JE L Origin PR SnS 1D IR A4 FR Name He i Origin
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PS5 1D B FK Name U5 Origin Bt 1D B4 PR Name U Origin
0001298 JRR S . WA B (0003595 i PO AL
0001298 JRR S . 0 [Ea Py 7R (0002502 i P
0001288 INB . 9 P 1 A (0002546 B P
0001283 FHis 9 7 4 B 2 (0002547 Wi . P
60001295 B3 0 R VB 60000927 LE s R T
60001284 i 0 [ LIIEEY 60002462 FELKRHT P R
60000206 Ky SEGEEL 60002458 KEEGi s B4 B
0000204 PN ) SEGEEL (0002457 STz S A AL
60000194 IR A58 T 60005845 i mHRE
60005444 RS F T BT JET (0005846 Wi 7. mHRE
60002418 JRR 51 TH SRR (0005848 Wi 7. mHRE
(0005403 JER 51 TERE.LE

596 52 5T 5 U 2 SO SRR TP A BT 5 A 5 O i
B, RS 87 3 (R 1) R B4R 18 1M
0y, Hor 52 43 %P5 H B K A X B /D (R R IX
AEREZK <200 mm, 2EF WIE] < 100 mm ; &4 DX AR %
7K <1000 mm, 4= FAE <120 mm) ,35 73 &I 7~
Hiu R AR X 7830 (R XAERE K > 500 mm, A= F
[d] >200 mm; 47 XAEFE K > 1400 mm, 4= 5 W] 1E]
>700 mm) , BEYEAHR B A L AO B 2= BEAE PR A
5T Tt
1.3 RBA*

1.3.1 BWEMFRFHMEELEENEET PEG-
6000 IRETRE LUK HFEK 2 SBR[ X Y
4 (B RN A R A IR SRR | T
BT 90 i, F A K 1Pk 30 min, FEH 2% 1
UCATR VAT TE 15 min, O K ML 4 ~5 W6
FhF- Y50 e & 28 S i RUZ R AR I, R TR ¥k &2
(5% .10% 15% .20% .25% F1 30% (W/W)) iy
PEG-6000 %5 20 mL Y83, L5 5 2818 7K Ab B Ry Xt
ME(CK) , A 3 REE , BAEE 15 b, & T
25 C N I 54 h#oe 7

1.3.2 FHMEMLE ST MR, &
1301 R S EIRE 3 IRERE , BT 25 C
NTEFRMPEOt 77, WA B IRZ HEIF G
B HS R T, 8d B4R A iR, &
BEDLIEI 5 k&) v DU e L6 20 v AR R L fif
SEAEPT

1.4 MEHR

R AR bR e A AE W) K 2EH R B (GB/
T35434 1995) 55 5 KGRI & 288 55 8 REuit

RAF#(GE, germination energy) = 5 RKIF
M TR AR T2 x 100% 5

K 2% (GR, germination rate) = 55 8 K& ZEF
FH MR T4 x 100% 5

K28 B (Gl, germination index) = X ( DG/
DT),DG K& H & ZEEL, DT I M N DG 1) % 2
KA

fi] 25 1 J148 % (SVI, simple vigor index) = GR x
WHKE (em) o

T E A T AARXHE TR R

FAXT & ZF # ( RGE, relative germination energy )
= (AEIR S X B ZFHY) x 100% ;

X% 2E % ( RGR, relative germination rate) =
(Ab3 K 255/ X ROR 2 32) % 100% ;

AAXFZE4K ( RBL, relative bud length) = ( Ab PR
/X B ) % 100%

FHXTAR K (RRL, relative radical length) = ( ZbHH
A/ R ) x 100% 4

FAXT2E&f B ( RBB, relative bud biomass) = (4b
HH e E/ X AR BT ) % 100%

FHXTH H ( RRB, relative radical biomass) = (4
HRAR A EE/ 0 AR ) % 100%

15 JFREL( VI, vigor index) = (FHXTH = x AHXT
KEFEHR) x100% ;

i 22 T SR 55 1 2 I i B0 T i 27
A RO I R

i A& it 5245 %5 ( GDRI, germination drought resist-
ant index) = 12 3% 38 N 09 B & 45 B0 B &
i@

Horh & 640 = (1.00) nd2 + (0.75) nd4 +
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B & Wi 75 %0 ( GSI, germination stress index) =
b FRFN - ZEHR B X BT R 2R AR
1.5 HiRAbE

K Excel 2007 Fl DPS ${4 #4748 53017

2 FHRE5HMH

2.1 7A[ERE PEG-6000 X3 S 7 R & 2 B 52 11
SRy 35 59 7 2 5 A Bl B PEG-6000 i
JE LUK F R/ 22 3K AN [RIHIIX A 4 43 998 52 R 5T
G0003064 . G0003047 . G000206 . G0005403 A ¥4 K},
BEE AR (5% 10% 15% 20% 25% F130%
(W/W)) ) PEG-6000 ¥ #E A7 FhF 8 & , L 55 it
FRNTR KA B Sy X} B, A DS ] 99 15 5 ) & 2548 A
A BRI, ZE KA B (CK) 1Y 4 13 b1k}
K AERIEE] 100% |, 1 6 FiR R B PEG-6000 Ab
AR ARHEIE (15% IR ) X3 B R 7 % 2F 152
el AN Y i, 209% B BT St 41 i) T 8 A B i e SR
M RZFRYAE S BT ) 22 5 B 3 Wk B2 2R 25% B AR
SRR ZFRAR H ZF R B, (E AN ) 5% 305 32 410 o) 1) 2
WHIBA—3,30% A&, A R = sk
P R e 32 2 0 Wi 5 Kk 2R B 5 1 193 B PEG-
6000 ¥ A 20% ~25% , AW LL 22% PEG

VS TR BEAE SR 87 7 5 12 A 5 W 230 T SRR S
/& w7 STERY (58
2.2 22%PEG-6000 LT 2 B8 3t 5 2 R E
ZFHXIBRRI RN

%5 22% PEG-6000 % 87 15 % &7 Ji 5400 T 52
JoE 5, B G FP E ZE R 0 ~ 66.67% , F-34
10.33% , 55X HRAR AL R A — 87. 68% ; K 2ER A 0 ~
100% , Mg K, 20 35. 119% 355 IR AR AL 3R hy
—60. 39% ; HoAth & 27 AH OC 48 bn thn 57 21 B WA 77
Sy G A B AL KA - 94.39% , Hok ok % i
W R R ZFREC W AR R AR ARG B
WEARAL SR 51 —90. 24% . —89.22% . —86.69% .
-85.10% . —78.24% . —54.16% (% 2) . ]
U, , S e X 8 R 0 kA I E R BAE 2 A
PRIR b, HIDSIRREEMRIR ] 22 A K, S 4h AbEE
X A LU, R MR e B LU X R AR 5. 249% LLAN, Higy
BARPRERAE S R BOG I e W, Hoh k E R R R
BRI R, XTI 7. 56 1%, kR R 2% ik
FEEL R ZFHRE T 2 06 148k R A AR AR
K, a0 2 X B 4,57 5,293 £i5.2. 24 £i5.2.09
5 1.38 17 .0. 90 f5H1 0. 57 £i5 (£ 2) , VWA [A] 5
P T A E SR PR TE T A P 22 Rl R, 25 1
JIri | B 5L 2 R S 2 IR bR ¢ 8 R AR
L3RR TN A — 0 T O AT
LA T AT

RE

xK2 87 R T FRIFHIZEIEKIN 22 % PEG-6000 28 T &IEFRAI LB

Table 2 Comparison of the germination indices for 87 accessions of pea under water and 22 % PEG-6000

e . REFH ORER FHAK K FEEE REEE KEH la‘i Vi ﬁﬁ#
Treatments Index (%) (%) (em) (em) () () JE% ] $E8
GV GR RSL RL FW RW Gl BH VI Gl

FEMIK (CK) B RAE Max. 100 100 16.27 19. 00 0. 46 0.24 69.25 16.27 2.75

Fe/IMH Min, 42.22 53.33  1.97 2.93 0.05 0.03 6. 69 1.05 0.67

A Average 83. 88 88.65  9.17 11.17 0.24 0.11 40. 86 8.30 1.49

brifE2 SE 15.11 11.97  3.07 4.09 0.07 0. 04 13. 44 3.24 0. 40

A RHB(% ) CV 18.01 13.50  33.51 36. 66 30. 90 42.38 32. 89 38.97 27.06

229% PEG-6000 e KAH Max. 66.67 100 4.50 12.83 0.09 0. 06 29. 61 2.48 1.07
$5/IMH Min. 0 0 0 0 0 0 0 0 0

A Average 10.33 3511 0.99 5.12 0.02 0. 02 5.44 0.47 0.22

b2 SE 15. 94 26.38  0.79 2.95 0.01 0.01 5.80 0. 56 0.24

SRR (% ) CV 154.25 75.13  79.59 57.59 58.77 40.16 106.58  120.59  106.23

AL FHIME (% ) Average  —-87.68  -60.39 -89.22  -54.16 -90.24 -78.24  -86.69 -94.39 -85.10

A RB(% ) CV 756.47  456.52 137.51 57.09 90. 19 -5.24 224.05  209.44  292.57
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Table 3 The results of principal component analysis

ME bR

< Component

7789.043% , JL AR 1R oy R BT R :@;Z%% RGE 0. 51509 —0.2474 —0.3118
59. 16% (3% 3) , Tif S48 i o AR R & 28 35 RO % 2 A % %% RGR 0.839  -0.314 0.035
AR WK T AR B IO ARG S R L 0.6 0.668  -0.268
O 50 3 RN et E g R OB gl 0
FRFE bR AR A 28 2 T A0 PR G S e R A4 T RRB 0.336 0.411 0. 798
SbR M SR B ST (32 3) IR BIATHRREGDRL 0906 0364 0.043
B 1RSI 3 B G it RIRERRGS 0808 036 0.0
b e . g & I4EH VI 0.876 0.327 -0.232
SEFRRR . PRI ARXT & 2F 38 AR R ZE3 AR | FFAEY Eigenvalue 5.324 1.748 0.941
W T S 45 7 A B 5 40 3% 48 BRI R AR B FI4P (% ) Percentage 59 160 19. 424 10.458
T AT RO A N R RS TR BRSO a6 TS 8908
R A AR e
x4 81 MEEMRRETLARBERIETEN
Table 4 The subordinative function value and resistant evaluation of 87 pea accessions
—_— IR E HUHEPEAN e TR E HUrEPEAN
- Subordinative Resistant - Subordinative Resistant
function value evaluation function value evaluation
G0000344 0 HS G0003063 0.26 S
0001298 0.05 HS G0000760 0.26 S
G0005845 0.05 HS G0000062 0. 26 S
G0001253 0. 06 HS G0001020 0.27 S
G0000206 0. 06 HS G0003724 0.27 S
G0000204 0. 06 HS G0001130 0.27 S
0003049 0.07 HS 0000793 0.28 S
G0001856 0.07 HS 0001244 0.28 S
G0001010 0.08 HS 0002018 0.29 S
G0003678 0.09 HS G0001283 0. 30 S
0003048 0.09 HS G0001725 0.32 S
0002462 0.09 HS G0000355 0.33 S
0002019 0. 10 HS 0000128 0.34 S
G0000095 0. 10 HS G0000372 0.34 S
G0003050 0.11 HS G0000077 0.34 S
G0000071 0.11 HS G0003064 0.35 S
0002409 0.12 HS 0002502 0.35 S
G0001229 0.12 HS G0001311 0.36 S
G0001298 0.13 HS G0001284 0.37 S
G0000794 0.13 HS G0003047 0.37 S
G0000369 0. 14 HS G0000357 0.37 S
0000440 0.14 HS G0000059 0.39 S
G0001012 0. 14 HS G0002546 0.39 S
G0001288 0.14 HS G0001892 0.39 S
G0000087 0. 14 HS G0000129 0.40 MR
G0005846 0.15 HS G0000529 0. 41 MR
G0001090 0.15 HS G0003595 0.42 MR
G0000554 0.15 HS G0000067 0.43 MR
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—_— T sRJRE HUHEPEAN . TR E HUrEPEAN
Subordinative Resistant Subordinative Resistant
b function value evaluation b function value evaluation
G0000117 0.15 HS G0000382 0.43 MR
G0005848 0.16 HS G0000356 0.43 MR
G0005444 0.17 HS G0000090 0.46 MR
G0000083 0.17 HS G0000528 0.48 MR
G0001003 0.18 HS G0001716 0.55 MR
G0000758 0.20 S G0000927 0.55 MR
G0000194 0.20 S G0002547 0.59 MR
0002458 0.21 S G0002293 0.61 R
(G0000551 0.21 S G0005403 0. 65 R
G0000539 0.23 S G0002418 0. 65 R
G0001310 0.24 S G0002083 0. 65 R
G0001295 0.24 S G0000799 0. 65 R
G0000439 0.24 S G0002017 0.67 R
G0000437 0.25 S G0002082 0.78 R
G0000074 0.26 S G0002457 0. 80 HR
G0000055 0.26 S

2.4 BMEELZFHMEHEEEITMN

K2 F AT 3 BTaf e 19 7 TS AR B 5k 25
Wit AR ATER A VAN . RS S B R 1T 87
Uy 9 LGRS Y SR JE AR, AR 4l ) 43 (R T 5 45 bR
HE RS T 1 I S PUHIR , o G0002457 , -3 5 SR (E
0. 80 LA 7 4y, S AR 8. 05% |, 435
S G0002293 . G0005403 . G0002418 . G0002083 .
G0000799 ,G0002017 FI G0002082 ; i A 11 4y,
A B ALY 12. 64% 5 5 SR BUR B B4 83 1)
35 3 F 33 Ay, 43l i AR REEY 40, 23% N
37.93% (#4),

3 e

3.1 PEG-6000 ik EHEE

PEG-6000 A5 W | J2 38 L 6 57 i 12
75 R IR BB K 43 2 AFPF- N H 0, 25 R
S PEG-6000 AbFE X Ff -1 % A, #2317 K 3
I PR T2 U B PEG-6000 i ot T
WA T EE TR AS 31 50 i 2 A 5 R R A
() B 4 5 ARG VAR Vs YA 2 i 2 S 0 b R AR S AR 2
SN . PEG WREE B H I B e R & T, AT
V) 25 AR 52 30 (1) PEG-6000 I WMk 2 AN ]
UnEHE SR E 19, 6% , K. 20% ~25% , %75 21. 8% ,
MR 10% 2 H R, X 2R T D AR
5T I A W PEG-6000(5% 10% 15% 20% .
25% F130% (W/W)) X 8 & R 5 i & 09 52 0 20 Bt

2 ,20% 1) PEG-6000 FHHH 152 36 o 2540 il T i
T IRZEFNAR 9 AR K AN [R) ol ot 52 400 ] ) 7 B2 )
AN—B WP R 25% B FROAR R 2R H 2R KR,
EAS [R) 9% 305 32 40 o %) R B B A — B0, A
R, 25 PSR FHABEADL T 52 T 2 5 5 Wi 5 K 2 M i
PER)IE B PEG-6000 ¥R 20% ~25% , A5 it
MTLA 22% PEG ¥ WM BEAE R 990 57 7 2 0T 52 1 4
SEFZK S Wi T B, 45 R UE I 1% iR R RE A (2 X
Gy AN 5 R BT SR 25 5, 20% ~ 25 % St il N H:
Tk B2 i A o it — 2D I S iE
3.2 FHIMEBIERRTENTERE

) L 5 2 Fl 3 A TR R A S ] 4 1 7
— AN TR Bl B — A BT AR B AR M
UL R, AR 2 D8R EE G 1T, A RE AL
U 52 B AS [ ol 55 A T S 1) ARG K 2R
R B — AR AR PP ZF I S TR R AT, B A S e [
PSR RHEA TR BFIE R, & 2E R
PRI R B R 2 R
(14 it PP AN SR 28 1 T D I R 3 Y B B I
B LAGRIIE A A E A K B, ORI AR X &
TR PR BT 2 T S AT VRN, AR —
SERY RN 20 AN BT 2 T S 4 A —
FHAERE K 235 AN K 28 38 R 2R 4R 40 TE 146805
PEATLEA TR PEM 2720 3 B 5 b S WA ) 1 &
LEE ST M EE R DU & 2R R
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